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3,281.559 
THERMAL FUSE HAVING TELESCOPCALLY 

RECEIVED CONTACT MEMBERS 
Gerald F. Ebensteiner, Minneapolis, Minn., assignor, by 
mesne assignments, to United-Carr Incorporated, Bos 
ton, Mass., a corporation of Delaware 

Filed May 21, 1964, Ser. No. 369,087 
6 Claims. (C. 200-142) 

This invention relates generally to circuit breaking de 
vices, and pertains more particularly to a thermal fuse 
which interrupts or opens an electric circuit when a pre 
determined ambient temperature is reached. 
There are a number of situations in which it is neces 

sary or at least desirable that a circuit be opened when 
an excessive or abnormal temperature is experienced. 
This is for the purpose of protecting temperature-vulner 
able equipment from damage in the region where the pro 
tective device is installed. 

It will be apparent that some uses for thermal devices 
of the envisaged type require that a miniaturized thermal 
fuse be employed because space simply does not exist 
for a thermal fuse of any appreciable size. Accordingly, 
one object of the present invention is to provide a ther 
mal fuse that lends itself readily to miniaturization. 
The invention has for another object the provision of 

a thermal fuse that will be quickly responsive to a rise in 
temperature, thereby obviating the chances of damage 
occurring from objectionable time lags or delays. 

Another object of the invention is to provide a thermal 
fuse that can be easily assembled and which will not 
require close manufacturing tolerances. In this regard, 
the invention has for an aim the employment of tele 
scopically received contact members that can be initially 
engaged without difficulty when the parts are being put 
together, yet which will separate easily when the prede 
termined temperature is reached. 

Another object of the invention is to provide a thermal 
fuse of the foregoing character requiring only a relatively 
few parts so that it can be manufactured at a compara tively low cost. 
Yet another object of the invention is to provide a 

thermal fuse that can be sealed in order that it will be 
made moisture-proof and also gas-tight, thereby allowing 
it to be utilized where high humidity is apt to be expe 
rienced or in situations where explosive conditions are 
likely to be encountered. 
These and other objects and advantages of my inven 

tion will more fully appear from the following descrp 
tion, made in connection with the accompanying draw 
ing, wherein like reference characters refer to the same 
or similar parts throughout the several views and in 
which: 
FIGURE 1 is a longitudinal sectional view of one form 

my invention may assume; 
FIGURE 2 is a sectional view taken in the direction 

of line 2-2 of FIGURE 1 in order to show to better 
advantage the construction of the movable contact; 
FIGURE 3 is a longitudinal sectional view correspond 

ing to FIGURE 1 but showing a different embodiment; 
FIGURE 4 is a longitudinal sectional view of the 

modified movable contact before it is placed within the 
casing shown in FIGURE 3, the view being in the direc 
tion of line 4-4 of FIGURE 5, and 
FIGURE 5 is an end view taken from the right in 

FIGURE 4. 
Referring now in detail to the embodiment depicted in 

FIGURES 1 and 2, the thermal fuse there exemplifying 
my invention has been designated generally by the ref 
erence numeral 10. The fuse 10 comprises a metallic 
cylindrical casing or shell 12 having a side wall 14, a 
closed end wall 16 and an inturned flange or lip 18. A 
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shoulder 20 is formed internally of the casing or shell 12. 
Interposed between the flange 18 and the shoulder 20 is 
a metallic ring or rim 22 that is held captive between 
the flange and shoulder. The ring 22 is part of a glass 
seal assembly which additionally includes an annular 
member 24, such as of glass, ceramic or a suitable plas 
tic, onto which is shrunk the ring 22. The glass or porce 
lain annular member 24 has extending therethrough an 
electric terminal or lead 26. A suitable sealant or pot 
ting compound is applied at 28; this compound can be 
of the epoxy resin type. 
Whereas the electric terminal or lead 26 is located 

at one end of the casing 12, a second terminal or lead 
30 is employed at the closed end of the casing. The ter 
minal 39 is soldered, brazed or welded directly to the end 
wall 16 in the illustrated embodiment, the soldered at 
tachment being designated by the reference numeral 32. 
A fixed pin contact 34 extends axially into the casing 

12, being in this instance a continuation of the terminal 
26. It will be understood, however, that the pin 34 can 
be either larger or smaller in diameter than the terminal 
26 depending upon design requirements. While the con 
tact 34 is fixedly located within the casing 12 by reason of 
the fact that the terminal or lead 26 is held tight by the 
annular member 24, a second contact 36 in the form of 
an appropriately bent metallic strip coacts with the fixed 
contact 34, being free to move relative to said contact 
34. The configuration of the movable contact 36 as 
shown in FIGURE 2 is of appreciable importance as far 
as fabricating the fuse 10 is concerned. From FIGURE 
2, it will be discerned that the movable contact 36 in 
cludes a reversely bent or U-shaped portion indicated 
generally by the reference numeral 38 having a semi 
circular bight 40 and sides 42, the sides 42 being some 
what undulated and bulging in each instance at 44 so as 
to accommodate therebetween the pin contact 34. The 
bulges at 44 merge into substantially parallel shanks 46 
and the shanks 46 are in turn integrally connected to 
arcuate arms 48 extending about the interior of the shell 
12 toward the bight 40. 
As further shown in FIGURE 2, the shanks 46 are 

separated somewhat from each other due to the fact that 
the diameter of the pin contact 34 is somewhat greater 
than the normal or natural diameter existing between op 
posite points on the bulges 44. In this way, a firm fric 
tional engagement is effected between the pin contact 34 
and the movable contact 36. Stated somewhat differ 
ently, the movable contact 36 has its reversely bent por 
tion 38 in what can be considered to be an encircling 
relationship with the pin contact 34. While good frac 
tional engagement is derived by reason of the particular 
configuration of the contact 36, nonetheless facile separa 
tion can be achieved in a manner presently to be de 
scribed. Also, it will be appreciated that the arcuate 
arms 48, through the agency of their inherent resiliency, 
frictionally bear on the interior of the shell 12. Inas 
much as the strip 36 functions as an electrical contact, it 
follows that it should be of metal having good electrical 
conductivity, as well as good resiliency, a beryllium 
copper alloy being a satisfactory material, although other 
metals may be utilized. 
Attention is now directed to the presence of a bushing 

50 of electrically insulating material. The bushing 50 
has a bore 52 which is slightly greater in diameter than 
the diameter of the pin contact 34, thereby allowing the 
bushing to move freely along the pin contact when 
required to do so as will hereinafter be explained. The 
bushing 50 has a flange 54 thereon which is formed with 
a diameter only slightly less than that of the interior of 
the casing 12. Thus, whereas the bushing is free to move 
along the pin contact 34, it is also free to move relative' 

  



3,281,559 
3. 

to the casing 12. Still further, the relative diameters of 
the bore 52 and the flange 54 are such that the left end 
of the bushing as shown in FIGURE 1 will bear or press 
against the reversely bent portion 38 and also the arcuate 
arms 48 of the movable contact 36, thereby avoiding any 
tendency for the contact to bind or cock within the cas 
ing 12. 

order to bias or urge the movable contact 36 to the 
left, which is in a direction to cause separation of its 
reversely bent portion 38 from its encircling engagement 
with the pin contact 34, a coil spring 56 is positioned 
between the annular member 24 and the flange 54 belong 
ing to the bushing 50. Thus, the coil spring, by reason 
of its compressed state, continually acts in a direction 
against the movable contact 36, doing so through the 
medium of the bushing 50, so as always to tend to sep 
arate the contact 36 from the contact 34. 
A washer 58 is placed next to the movable contact 36 

and transmits the force of the coil spring 56 against a 
temperature sensitive pellet or element 60. The precise 
composition of the temperature sensitive pellet 60 will 
depend upon the temperature at which the contacts 36, 
34 are to separate. In other words, the pellet 60 will 
normally resist or prevent any such separation but when 
it becomes sufficiently soft or molten due to heat being 
transmitted through the casing 12 thereinto, it will allow 
the spring 56 to disengage the contact 36 from the contact 
34. Various temperature sensitive pellets are currently 
available, and the specific pellet 60 would be selected in 
accordance with the particular temperature at which it 
should soften in order to safeguard the equipment it is 
intended to protect. 

It will be apparent that my thermal fuse 10 can be 
easily assembled. Initially, the casing 12 does not have. 
the inturned flange 18 thereon. This permits the insers 
tion of the pellet 60 followed by the placement of the 
washer 58 thereagainst. The contact 36 can then be 
inserted and the bushing 50 can be placed directly against 
the contact 36 as shown or a washer similar to the washer 
58 can be added. By then introducing the spring 56, all 
that remains to be added is the assembly or unit com 
prised of the ring 22, the annular member 24 and the 
terminal 26 which has integral therewith in the illustrated 
instance the pin contact 34. This assembly is pressed 
against the coil spring 56 with sufficient force to cause 
it to be compressed sufficiently so that the right end of 
the casing 12 can be rolled or formed into the flange 18. 
With the ring 22 abutting against the shoulder 20, it will 
be recognized and appreciated that a firm retention of the 
ring 22 is realized by means of the inturned flange 18. 
In this way, the pin contact 34 is fixedly anchored and 
projects axially inwardly relative to the casing 12. The 
compound 28 can be applied as an added sealing 
precaution. w 

It should be particularly noted that the contact pin 34 
need not be of any precise length. This is so by virtue 
of the telescoping engagement thereof with the movable 
contact 36. If the left end of the pin contact 34 resides 
farther to the right than it appears in FIGURE 1, it will 
not make any difference because there will still be an 
adequate engagement between the pin and the reversely 
bent portion 38 of the contact 36. In other words, the 
pin contact 34 may vary in length almost as much as 
the width of the strip constituting the movable contact 
36. It will also be observed that only one coil spring 56 
is utilized in a construction such as that which has been 
described. Consequently, only a few parts are required 
in order to provide a thermal fuse constructed in accord 
ance with the teachings of this invention. - 
The operation of my thermal fuse should be obvious 

from what has been set forth. With the parts assembled 
as shown in FIGURE 1, when the fuse 10 is subjected 
to a sufficiently high ambient temperature, the pellet or 
element 60 begins to melt and it quickly changes from its 
solid state to a semi-liquid state. This allows the com 
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4. 
pressed spring 56 to move the contact 36 to the left. 
Any displacement of the material constituting the element 
60 can move through the central opening in the washer 
58 and is then free to pass through the opening in the 
reversely bent portion 38 formed by the semicircular bight 
40 into the void provided by the configuration of the 
contact 36. Consequently, there is no blocking of the 
molten material after the pellet 60 has become soft due 
to sufficient heat being conducted thereinto. Therefore, 
because of the construction that has been described, it is 
not necessary to use a pellet or element 60 that will 
vaporize, instead it being only necessary to employ a 
pellet of the type that will become soft and flowable due 
to sufficient heat. 

Directing attention now to FIGURES 3-5, a second 
embodiment of the invention has there been illustrated, 
being differentiated from the first embodiment by adding 
the suffix 'a' to the reference numeral 10. Actually, the 
embodiment 10 of FIGURE1 is regarded to be superior to 
the modified arrangement 10a because of the simplicity 
with which the contact 36 can be fabricated. The mov 
able contact of the thermal fuse 6a, such contact having 
been denoted by the reference numeral 35a, includes an 
inner tubular portion 62 having a plurality of spring fing 
ers 64 which frictionally bear against the pin contact 34. 
These fingers 64 can be readily provided by merely slitting 
what was originally a true tubular portion, the slits having 
been indicated by the reference numeral 66. The movable 
contact 36a also comprises an outer tubular portion 68 
having a plurality of spring fingers 70 formed by means 
of slits 72. The concentric tubular portions 62 and 68 
are joined by means of an annular base 74. Owing to the 
different configuration of the contact 36a from the contact 
36, a somewhat longer coil spring 56a should be employed 
than the Spring 56 in order to exert the proper displace 
ment force against the base 74 of the contact 36a. 
The manner of assembling the thermal fuse denoted as 

10a is identical with the procedure utilized in assembling 
the unit 10. Also, the operation is generally similar be 
cause the pellet or element 60 becomes sufficiently soft, 
the coil spring 56a is instrumental in urging the movable 
contact 36a in a direction to cause separation thereof 
With respect to the pin contact 34. Normally, however, 
the Spring fingers 64 produce a good frictional engage 
ment with the pin contact 34 and likewise the spring 
fingers 70 provide a good frictional engagement with the 
shell 12. To accomplish this, the fingers 64 have their 
free ends bent slightly inwardly and the fingers 70 have 
their free ends bent slightly outwardly. The degree of 
convergence and divergence is so small as not to be no 
ticeable in FIGURE 4. 

In both embodiments, a circuit normally exists between 
the terminals 26, 30. The electrical path is through the 
terminal 26, the pin contact 34 which is integral therewith, 
the movable contact 36 (or 36a) and the casing 12 which 
has attached thereto the other terminal 30. However, 
When the two contacts 34, 36 (or 34, 36a) are separated, 
then the circuit is interrupted or opened to effect the 
desired control made necessary due to the excessively high 
temperature. 

It will, of course, be understood that various changes 
may be made in the form, details, arrangements and pro 
portions of the parts without departing from the scope 
of my invention as set forth in the appended claims. 
What is claimed: 
1. A thermal fuse comprising: 
(a) a cylindrical casing; 
(b) a pair of electric terminals projecting in opposite 

directions from the ends of said casing: 
(c) a pin contact extending axially inwardly from one 

of said terminals; 
(d) a unitary movable contact having a reversely bent 

portion frictionally engaging the opposite sides of 
Said pin contact and an arcuate arm integral with 
each end of Said reversely bent portion, said arms 
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bearing frictionally against the inside of said cylindri 
cal casing; 

(e) a coil spring acting against said movable contact 
to bias said movable contact in an axial direction to 
separate said reversely bent portion from said pin 
contact, and 

(f) a temperature sensitive element normally prevent 
ing separation of said reversely bent portion from 
said pin contact until said temperature sensitive ele 
ment has become softened by sufficient heat. 

2. A thermal fuse comprising: 
(a) a cylindrical casing; 
(b) a unitary movable electrical contact including a 

pair of arcuate arms having a radius of curvature 
corresponding generally to that of said casing so as 
to bear frictionally thereagainst and a reversely bent 
portion integral with said arms and extending general 
ly diametrically across the interior of said casing: 

(c) a fixed pin contact normally projecting axially 
into frictional engagement with said reversely bent 
portion to establish an electrical path therebetween; 

(d) a coil spring acting upon said movable contact to 
cause separation thereof from said fixed contact, and 

(e) a temperature sensitive element normally resisting 
movement of said movable contact until said temper 
ture sensitive element has been softened by heat. 

3. A thermal fuse comprising: 
(a) a cylindrical casing; 
(b) a fixed pin contact; 
(c) a movable strip contact, 
(d) said strip contact having a generally U-shaped 

central portion having its sides resiliently engaging 
said pin contact and having arcuate arms resiliently 
engaging the interior of said casing; 

(e) a bushing member encircling said pin contact pro 
vided with an inner diameter of a size so as to 
cause it to bear against said U-shaped portion and 
an outer diameter so as to cause it to bear against 
said arcuate arms; 

(f) a coil spring engaging said bushing member so as 
to urge said bushing member axially within said 
casing to cause said strip contact to also move axially 
to an extent necessary to separate said U-shaped por 
tion from said pin contact, and 

(g) a temperature sensitive element normally blocking 
movement of said strip contact until said tempera 
ture sensitive element has melted sufficiently to allow 
said strip contact to be moved under the influence 
of said spring. 

4. A terminal fuse in accordance with claim 3 includ 
Ing: 

(a) a first terminal connected to said fixed pin contact, 
and 

(b) a second terminal connected to said casing, 
(c) in which said casing is electrically conductive and 

said bushing member is non-conductive whereby an 
electrical path is established through said pin con 
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6 
tact, said strip contact and said casing until said 
temperature sensitive element has become sufficiently 
molten. 

5. A thermal fuse comprising: 
(a) a cylindrical casing; 
(b) a pair of electric terminals projecting in opposite 

directions from the ends of said casing: 
(c) a pin contact extending axially inwardly from one 
of said terminals; 

(d) a movable contact having concentric inner and 
outer tubular portions and a connecting portion 
therebetween, 

(e) said inner tubular portion having a plurality of 
spring fingers frictionally engaging said pin contact 
and Said outer tubular portion having a plurality of 
of Spring fingers frictionally engaging the interior of 
said casing; 

(f) a coil spring acting against said connecting portion 
to bias said movable contact in an axial direction to 
Separate said inner tubular portion from said pin 
contact, and 

(g) a temperature sensitive element normally prevent 
ing separation of said inner tubular portion from 
said pin contact until said temperature sensitive ele 
ment has become softened by sufficient heat. 

6. A thermal fuse comprising: 
(a) a cylindrical casing; 
(b) a fixed pin contact projecting into said casing 
from one end; 

(c) a movable contact cooperable with said fixed con 
tact having a first portion thereof resiliently and 
frictionally engaging the interior of said casing and a 
Second portion thereof resiliently and frictionally en 
gaging only the sides of said fixed contact; 

(d) spring means urging said movable contact in a di 
rection to cause disengagement of said movable con 
tact from said fixed contact, and 

(e) a temperature sensitive pellet adjacent the other 
end of said casing for resisting movement of said 
movable contact until said pellet has become softened 
by sufficient heat. 
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