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Description
BACKGROUND OF THE INVENTION

This application relates to the art of electrical circuit
protectors and, more particularly, to such protectors that
respond to either excessive heat cr excessive current to
interrupt the circuit. The invention is particularly appli-
cable to thermal cutoffs of the type having a thermal pel-
let that melts above a predetermined temperature to in-
terrupt a circuit by opening a pair of contacts and will be
described with specific reference thereto. However, it
will be appreciated that the invention has broader as-
pects and can be used with other types of thermal cut-
offs.

Electric circuit protection against both excessive
heat and excessive current is commonly provided by the
use of a thermal cutoff and a fuse. Installing two sepa-
rate devices in a circuit is time consuming and expen-
sive, and it would be desirable to have a single device
that could be installed in a circuit for providing both types
of protection.

SUMMARY OF THE INVENTION

A unitary device that provides electrical circuit pro-
tection against both excessive heat and excessive cur-
rent includes a thermal cutoff and a fuse. In a preferred
arrangement, the thermal cutoff has electrical leads and
the fuse that responds to excessive current is integrally
provided in one of the leads. Installation of the device in
a circuit simply requires connection of the thermal cutoff
electrical leads to provide protection against both exces-
sive heat and excessive current.

The fusible section of the lead is preferably integral
with the lead although it will be recognized that it is pos-
sible to weld or solder a fuse into the lead.

The circuit protector of the present application has
a normal operating current rating that is between about
15-20 amps and the fusible section ruptures when it is
subjected to current between about 500-1,000 amps.

Itis a principal object of the present invention to pro-
vide a unitary device that affords circuit protection
against both excessive heat and excessive current.

Itis also an object of the invention to provide a circuit
protector in the form of a combined thermal cutoff and
fuse.

It is an additional object of the invention to provide
a combined thermal cutoff and fuse in a compact pack-
age that is easy to manufacture and install.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 is a cross-sectional elevational view of a
combined thermal cutoff and fuse constructed in ac-
cordance with the present application; and

Figure 2 is a perspective illustration of a thermal cut-
off lead having a fusible section integrally formed
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therein.
DESCRIPTION OF A PREFERRED EMBODIMENT

Referring now to the drawing, wherein the showings
are for purposes of illustrating a preferred embodiment
of the invention only and not for purposes of limiting
same, Figure 1 shows a combined thermal cutoff and
fuse constructed in accordance with the present appli-
cation. The thermal cutoff component includes a cylin-
drical metal housing 10 having an elongated electrical
lead 12 attached to bottom end 14 thereof.

Adielectric thermal pellet 16 positioned within hous-
ing 10 adjacent bottom 14 thereof is solid at the normal
operating temperature environment of device A, and
melts at and above a predetermined excessive temper-
ature. Many different organic chemical compositions
may be used for thermal pellet 16 and examples include
caffeine and animal protein.

A spring 20 compressed between metal washers
22, 24 normally biases a slidable star contact 26 into
engagement with a fixed contact 28 on an electrical lead
30. Star contact 26 has a plurality of circumferentially-
spaced resilient peripheral fingers slidably engaging the
interior surface of housing 10.

A coil spring 32 partly pcsitioned around a reduced
diameter end portion of a ceramic bushing 34 engages
star contact 26 on the opposite side thereof from spring
20. Bushing 34 is closely received within housing 10 and
the open end of housing 10 is crimped inwardly as indi-
cated at 40 to retain bushing 34 therein. A potting com-
pound such as epoxy 42 is positioned over bushing 34
and crimped housing end 40 around lead 30 to seal the
interior of housing 10.

When thermal pellet 16 is solid as shown in Figure
1, the biasing force of spring 20 is substantially greater
than the biasing force of spring 32 so that star contact
26 is held in engagement with fixed contact 28 on lead
30. This provides a complete circuit between leads 12,
30 through housing 10 and contacts 26, 28. When ther-
mal pellet 16 melts, spring 20 expands and the biasing
force of spring 32 becomes greater than the biasing
force of spring 20 so that slidable star contact 26 is
moved away from fixed contact 28 1o open the circuit.

Electrical lead 30 extends through a central hole 44
in bushing 34 and has an enlarged end that defines fixed
contact 28. Lead 30 has a free terminal end 46 and is
provided with a fusible section located intermediate ter-
minal end 46 and the thermal cutoff component portion
of device A. In the arrangement shown, the fusible sec-
tion is generally indicated at 50 as having a cross-sec-
tional area that is substantially less than the cross-sec-
tional area of the remainder of lead 30. Fusible section
50 is preferably located substantially remote from termi-
nal end 46 so that it will not be affected by heat if lead
30 is soldered into a circuit and will not otherwise be
damaged by attachment of lead 30 into a circuit. Fusible
section 50 is shown as having been formed by stamping
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lead 30 to provide a small section of substantially re-
duced cross-sectional area.

Figure 2 shows fusible section 50 as being located
intermediate slightly reduced sections 52, 54 of lead 30.
In the preferred arrangement shown, fusible section 50
is of the same material as lead 30 which may be a cop-
per silver alloy. It will be recognized that it is also possi-
ble to weld, solder or otherwise secure a fusible section
of other materials and shapes intermediate a lead 30 so
that it becomes a unitary and integral part of combined
device A. In the preferred arrangement, combined de-
vice A has a normal operating current rating that is be-
tween about 15-20 amps. Excessive current of about
500-1,000 amps will heat fusible section 50 sufficiently
to cause rupture of same and interrupt the circuit. Ex-
cessive heat other than that provided by excessive cur-
rent will melt thermal pellet 16 to interrupt the circuit by
operation of the thermal cutoff portion of the combined
device.

Although the invention has been shown and de-
scribed with respect to a preferred embodiment, it is ob-
vious that equivalent alterations and modifications will
occur to others skilled in the art upon the reading and
understanding of this specification. The present inven-
tion includes all such equivalent alterations and modifi-
cations, and is limited only by the scope of the claims.

Claims

1. A combined thermal cutoff and fuse comprising: a
thermal cutoff including a housing containing nor-
mally closed separable contacts and a thermally re-
sponsive device that responds to an elevated tem-
perature for separating said contacts, electrical
leads external of said housing for connecting said
contacts in an electrical circuit, and one of said
leads including a fusible section that ruptures re-
sponsive to excessive current.

2. The device of claim 1 wherein said fusible section
is integral with said one lead.

3. The device of claim 1 wherein said one lead has a
terminal end and said fusible section is located in-
termediate said terminal end and said housing.

4. Thedevice of claim 1 wherein said device has anor-
mal operating current rating between about 15-20
amps and said fusible section ruptures when sub-
jected to currents between about 500-1,000 amps.

5. A thermal cutoff including a pair of electrical leads
connected electrically through said thermal cutoff,
said thermal cutoff including a thermally responsive
device that responds to an elevated temperature for
interrupting the electrical connection between said
leads, and one of said leads being fusible respon-
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sive to excessive current.
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