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ABSTRACT OF THE DISCLOSURE

A resistance wire is helically coiled around a core of
heat resistant supple material. To each end of this unit
is electrically and mechanicdlly connected a conductor
lead having a flexible waterproof insulation sheath. A tube
of vinyl coated glass fiber surrounds the resistance wire
and core and extends therebeyond over inner end portions
of both conductor sheaths. Sleeves of heat shrinkable
plastic snugly surround the end portions of the tube and
their outwardly adjacent portions of the conductor sheaths
to provide moisture seals.

— A ————

This invention relates to electrical resistance heating
elements and refers more particularly to an elongated im-
mersible heating element which can be flexed on short
radius turns,

The general object of this invention is to provide an
electric resistance heating element which is well adapted
for use in environments where it is subjected to wetting
or immersion, and which is pliant enough to be bent on
short radii to a wide variety of shapes so as to be capable
of installation in a limited space or in a chamber or the
like of such peculiar shape as to be inaccessible to a heat-
ing element which is rigid or which is likely to be damaged
by severe flexing or bending.

It is also an object of this invention to provide an im-
mersible resistance heating element that is completely in-
sulated so that it can be safely installed, if desired, in con-
tact with a metal surface to which it is intended to con-
duct heat,

Another object of this invention is to provide an elon-
gated and pliant resistance heating element that comprises
a core of heat resistant material such as asbestos fibres
about which a resistance wire is helically coiled and which
is capable of withstanding a substantially high length-
wise tension without being damaged.

With the above and other objects in view which will
appear as the description proceeds, this invention resides
in the novel construction, combination and arrangement
of parts substantially as hereinafter described and more
particularly defined by the appended claims, it being un-
derstood that such changes in the precise embodiment of
the herein disclosed invention may be made as come within
the scope of the claims,

The accompanying drawing illustrates one complete ex-
ample of the physical embodiment of the invention, con-
structed according to the best mode so far devised for the
practical application of the principles thereof, and in
which:

FIGURE 1 is a view partly in side elevation and partly
in vertical section of a lather making machine incorporat-
ing a heating element that embodies the principles of this
invention; and

FIGURE 2 is a plan view of the heating element per se
with portions thereof broken away.

Referring now more particularly to the accompanying
drawings, the numeral 5 designates generally a lather mak-
ing machine which is for the most part conventional but
which incorporates a heating element 6 of this invention
for heating the lather which it produces. The lather mak-
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ing machine 5 is thus illustrative of a typical installation
of the heating element of this invention.

The lather making machine is powered by an electric
motor 7 having an elongated horizontal shaft 8 to which
is fixed a worm- or screw-type agitator 9 that rotates sub-
stantially coaxially in a horizontal elongated lathering
chamber 10. Above the lathering chamber there is a liquid
vessel 11 which is adapted to hold a supply of soap solu-
tion and which is communicable with the lathering cham-
ber by way of a short duct or port 13 that is controlled
by a valve 14,

When lather is to be produced by means of the machine,
the operator depresses an actuator knob 15 that closes a
switch 16 through which the motor 7 can be energized and
substantially simultaneously opens the valve 14, so that
soap solution begins to enter the lathering chamber from
the liquid vessel as the agitator 9 begins to rotate.

The lathering chamber 10 has a substantially large
opening 17 in its end adjacent to the motor through which
air is drawn . for frothing the lather. Tt will be noted that
the soap solution inlet port 13 is located near the end of
of the lathering chamber just mentioned. Opening from
the opposite end of the lathering chamber is a horizontally
elongated lather delivery spout 18. As the agitator 9 ro-
tates, it agitates soap solution delivered to the lathering
chamber through the port 13, draws air in through the
opening 17, and propels finished lather out through the
spout 18, )

Directly beneath the lathering chamber is a small com-
partment 20 that houses the heating element 6 of this in-
vention. The lathering chamber and the heating element
compartment 20 have a common wall 21 that defines the
top of the heating element compartment and the bottom
of the lathering chamber and which thus serves to conduct
heat from the former to the latter for the purpose of
warming soap solution as it is being agitated. The heating
element 6 is connected across the line to maintain heat
at all times.

The heating element 6 comprises, in general, a core 23
of supple heat resistant insulating material such as as-
bestos fibres about which a strand 24 of resistance wire
is helically coiled, a pair of conductor leads 25, each
having an insulating sheath 26 and having a bared end
portion-27 that is electrically and mechanically connected
to the core and to the resistance wire, a tube 28 of heat
resistant insulation material surrounding the core and
resistance wire' along their entire lengths and extending
therebeyond partway over the insulating sheath on each
conductor lead, and a sleeve 29 of heat shrinkable plastic,
snugly surrounding each end portion of the tube 28 and
extending lengthwise therebeyond to embrace an axially
adjacent portion of the insulation sheath 26.

The insulation sheath 26 on each conductor lead 25
should be a'flexible waterproof material, such as poly-
vinyl chloride, that has some ability to withstand heat,
and the conductor itself should be stranded so as to
accommodate flexing. The bared end portion 27 of each
conductor lead that is within the tube 28 is preferably
disposed in overlapping relationship to its adjacent end
portions of the core and resistance wire and a small metal
ferrule or sleeve 30 is clamped tightly around them to
provide the necessary mechanical and electrical connec-
tion.

The tube 28 is preferably of glass fiber having a coating
of vinyl, silicon or the like on its exterior. Such material
has the advantages of possessing good electrical insula-
tion qualities, ability to withstand high temperatures, and
ability to be flexed or bent around small radius turns, and
at the same time, it is substantially incapable of being
stretched lengthwise. The last mentioned characteristic is
very important because any lengthwise stretching of the
heating element might break the core (which, although
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supple, has low tensile strength) and could therefore also
break the resistance wire. ) .

The sleeves 29 are of a known type of flexible heat
shrinkable plastic material, commercially available under
such trade designations as “Flexite Shrinkable HT-105"
and “Scotchtite 105.” The sleeves are installed in ex-
panded condition, each being slipped over the free end
of a conductor lead and moved axially to a position in
which it overlaps an end portion of the tube 28 and its
outwardly adjacent portion of the insulation sheath 26 on
the conductor lead. The sleeves are capable of shrinking
about 50% in diameter when heated, and since they have
only an easy fit when initially installed, heating them to
the critical shrinking temperature contracts them into very
snug sealing engagement with the tube and conductor
sheaths, whereby entry of water and moisture into the end
portions of the tube is prevented.

The assembled heating element can be looped, coiled or
otherwise flexibly bent without being damaged. In the
illustrated case, the medial portion of the heating element
is sinusoidally flexed so that its sinuosities can be com-
pressed accordion-fashion and inserted into the heating
chamber without difficulty.

The end of the heating chamber adjacent to the motor
has an opening 32 through which the conductor leads
extend for connection to the switch. Even though there
is an ever present possibility that soap solution can drip
out of the air inlet 17 of the lathering chamber and down
into the heating element compartment through said open-
ing 32, there is no need to close said opening, much less to
seal it, because of the waterproof comstruction of the
heating element of this invention.

From the foregoing description taken with the accom-
panying drawing it will be apparent that this invention
provides an immersible, electrically insulated heating ele-
ment which can be subjected to substantial tension with-
out likelihood of damage and which is extremely pliant
so as to be well adapted for installation in tight-fitting
and unusually shaped receptacles, chambers and the like.

What is claimed as my invention is:

1. An elongated immersible electric heating element
capable of being bent on short radii to accommodate
various installations, comprising, in combination:
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“(a)a supple elongated core of
“ant insulating material;
(b) a resistance heating wire helically wound about
said core;

5 (c) a pair of conductor leads, each having a sheath of
waterproof insulation surrounding it along a sub-
stantial portion of its length but terminating short of
one of its ends; :

(d) means mechanically and electrically connecting
said end portions of the conductor leads with the
opposite end portions of said resistance wire and of
the core;

(e) a tube of waterproof, supple and substantially heat
resistant insulating material surrounding the core and
resistance heating wire and extending outwardly be-
yond their connections with the conductor leads to
also surround end portions of the sheaths adjacent
to said connections; and

(f) a sleeve of heat shrinkable plastic material snugly
surrounding each end portion of said tube and ex-
tending outwardly therebeyond and snugly embrac-
ing the adjacent portion of the conductor sheath, to
thus provide a flexible waterproof seal between the
tube and the sheath.

2. The combination of claim 1, further characterized
by:
each of said connecting means comprising a metal fer-

rule snugly surrounding the adjacent end portions of

a conductor lead, the core and the resistance heating

wire.

3. The combination of claim 1, further characterized
by:
said tube being of coated glass fiber coated with a
flexible moisture resistant dielectric material,

substantially heat resist-
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