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The present invention relates to electric irons,
and to the method of making the samse,

In particuiar, the present invention relates to
electric irons of the tyee in which the heating sie-
ment is emkedded in the sole plate. In such irons
the heating element ususlly consists of a resisi-
ance wire embedded In a compacted elecirically
insulating, heat conducting material, suchasmag-
nesium oxide, ensased within a metallic sheath
winole embadded in the metal of the sole

The resistance wire is connected to terminals,
which extend beycnd the end of the metaliic
sheath. The rustallic sheath itself extends out of
the metal of the sole plate with the result that the
magnesium oxide, or cther electrically insulating
material, at the snd of the sheath, is exposed to
the atmosphere which usually contains moisture.
Magnesium oxide, and other such suitable elec-
trically insulating materials, are moisture ab-
sorbent and will ahsorb moisture if the ends of
the mestallic sheath are not properly sealed
against its entrance.

Additionally, during machining operations on
the sole plate, after the heating element is cast
into it, a liguid ccolant is used, which may also
add moisture to the electrically insulating mate-
rial if the ends of the sheath are not properly
sealed.

The addition of moisture to the electrically in-
sulating material destroys its effectiveness. As
a result, it is essential that the ends of the sheath
be sealed against the entrance of moisture and yet
have a terminal wire extending therefrom.

It has heen proposed to treat the electrically
insulating material at the ends of the sheath
with a moisture repeliant fluid. However, the
depth to which the material can be impregnated
with the fuid is limited. After the heating cle-
ment is cast into the metal of the sole plate, the
metal of the sheath is machined away to expose
the terminal connections with the result that
the greater portion of the treated insulating
material is also machined away, thus destroying
its effectiveness.

According ¢ the present invention, openings
are formed in the metal of the sheath some dis-
tance back of the point to which the metal of the
sheath will be machined away, and the heating
element is immersed in the moisture repellant
fluid for a sufficient time to thoroughly impreg-
nate the electrically insulating material at a point
back of the final machined ends of the sheath.

Other objects and advantages of the present-

invention will become apparent as the description
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2
proceeds when taken in connection with the ac-
companying drawings in which:

Figure 1 is a perspective view of the heating
element of the present invention showing the
cpenings formed in the sheath back of the endg
thereof;

Figure 2 is an enlarged cross-sectional view of
the heating element at sne of the openings;

Figure 3 is a view, partly in section, showing
the heating element of Fig. 1 embedded in the
sole plate; and

Figure 4 is a scctional view taken in Line §—4
of Fig, 3.

Referring to the drawings the heating element
is generally indicated by the reference numeral
£6. It consists of a resistance wire i3, an eclec-
trically insulating and heat conducting material
£3 and a2 metallic sheath (5. The insulating
material §4 is highly compsected and iz preferably
magnesinm oxi

cxide,

The resistance wire {8 is suitably connected to
a terminal wire 18, which extends beyond the end
¢f the sheath {% as shown at 17 so that the
extending ¢nd {7 may be welded or brazed to suit-
able terminal connections as is well known in the
art,

The heating element {0 is of hairpin chape,
having legs {4 which are turned upwardly at (2.
Openings I8 are formed in the sheath {5 back of
the machined ends i5 theveof. The portion of
the insulating material {4 surrounding the ter-
minal wire 1§ is impregnated with a moisture
resistant fluid as at 29.

The heating element {8 is embedded in an
aluminum sole plate 21, preferably by die casting,
after it has been treated, as will be explained.
It is to be noted that the metal of the gole plate
surrcunds the openings 8.

b

Method of making

The heating element (8 is formed in the length
desired, in a manner well known in tha art, and
bent into the shape shown in Fig. 1.

The openings 18 are then formed in the sheath
{58. In the example shown, the openings {3 ave
formed by making saw cuts through the sheath
13, on either side thereof, at a point back of the
machined ends {8, so a3 tc expose the electrically
insulating material i4.

It has been found to be suitabie that the saw
cuts be made at a point about 54 of an inch hack
of the machined ends {9 and that the denth be
such that about % inch of the insulating mate-
rial 14 is exposed. Saw cuts of different depths
may be made but care must be ftaken not to
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weaken the sheath %0 toc great an extent and yet
expose a sufficient area of the insulating material
14 to provide for the entrance of the moisture
repeliant fluid.

Thus, the depth of the cuts and their position
relative to the machined ends {8 may be varied
somewhat but the above conditions specified have
been found satisfactory.

The heating element {0 as shown in Fig. 1 is
immersed in a suitable moisture repellant fluid to
thoroughly impregnate the insulating material 14
on either side of the openings 18 as at 20.

Any suitable moisture repellant fluid may be
used. COne which has keen found satisfactory is
a silicone fluid which is a siloxane compound well
known in the art. The fluid used must have high
thermal stability, low volatility, low surface ten-
gion, and low viscosity. It must be, non-corro-
sive to metals, be highly soluble in organic sol-
vents and be insoluble in water. There should he
no chlorine present.

The time of immersion necessary to thoroughly
impregnate the insulating material 14 will vary
somewhat with the fiuid and the insulating ma-
terial used. It has been found that 24 hours is
sufficient using the materials suggested above.
The immersion time necessary may be less than
24 hours but that time is suggested as it fits nicely
into production schedules.

The heating element {8, may then be degreased
Ly subjecting it to the vapor of an organie solvent
as trichlorosthiylene for & period of about 30 sec-
onds. The degreasing time should not be ex-
tended much beyend the 390 seconds’ period sug-
gested, otherwise, the moisture repellant fluid will
also he removed from the electrically insulating
material and destroy its effectiveness as a seal
against the entrance of moisture.

A liguid organic soivent may be used in the

degressing operation, but the vapor method is
preferable because the solvent is always pure in
its vapor rhase and the degreasing time is less-
ened.
- The heating element {§ is then placed in a die
easting machine and the aluminum sole plate 21
cast apout it in & manner well known in the art.
The metal of the sole plate 2! will surround the
sheath 15 and prevent the entrance of moisture
into the sheath by way of the openings (8.

The top of the sole plate is then machined to
the shape desired, which includes machining off
the upturned ends {2 of the heating element 18
down to the machined surfaces 8.

The machining operation requires the use of
a coolant fiuid. The impregnated portions 20 of
the insulating material i4 will prevent the en-
trance of that fiuid into the interior of the
sheath 15 during the machining operation.

The openings {8 will be sealed by the metal of
the sole plate 2i to prevent the entrance of mois-
ture into the sheath i35 by that route and the
impregnated portions 28 of the insulating ma-
terial will prevent the entrance of moisture from
the air into the interior of the sheath through
its ends even though the ends of {7 of the ter-
minal wire (86 project therefrom.

According to prior practice, the insulating ma-
terial was impregnated with moisture repellent
fluid at the open ends of the sheath 5. The
subseguent machining of the ends of sheath i5
to expose the ends {7 of the terminal wires

resulted in the removal of the most effective
portion of the moisture seal.

According to the present invention the elec-
trically insulating material is impregnated with
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the moisture repellent fiuid at a point well be-
yond the final machined surfaces (8 to prevent
the entrance of moisture into the sheath {§ from
its ends. The openings {8 being surrounded by
the metal of the sole plate 2i, entrance of mois-
ture into the interior of the sheath i§ by that
route is effectively prevented.

While I have shown and described but a single
embodiment of my invention it is to be under-
stood that that embodiment is to be taken as
iltustrative only and not in a limiting sense. I
do not wish to be limited to the particular struc-
ture and method shown and described but wish
to include all equivalent variations thereof except
as limited by the scope of the claims.

1 claim: .

1. A sole plate for an electric ivon comprising;
a cast metallic sole plate and a heating element
therefor cast into the metal of said sole plate; said
heating element consisting of a resistance wire
encased within an open ended metallic sheath
with an impacted moisture absorbent electrically
insulating and heat conducting material filling
the space between said resistance wire and
sheath, said resistance wire terminating short
of the open ends of said sheath, and terminal
wires connected to the ends of said resistance
wire and extending beyond the open ends of said
sheath; the portions of said terminal wires
which are positioned within said sheath also
being separated from said sheath by said elec-
tricaily insulating material; the walls of sald
sheath being provided with openings adjacent
said open ends to provide for the entrance of
moisture repellent fiuid into the interior of said
sheath adjacent its open ends; said openings
being encased within the metal of said sole plate
and said electrically insulating material being
impregnated with a moisture repelleni fluld at
and on each side of said openings.

9. An electrical heating element for an electric
iron comprising, a resistance wire, an open ended
metaliic sheath for said wire, a compacted mois-
ture abscrbent pulverulent electrically insulating
and heat conducting material filling the space
between said resistance wire and said sheath, said
resistance wire terminating short of the open
ends of said sheath, and terminal wires con-
nected to said resistance wire and extending to
the end of said sheath, said terminal wires also
being separated from said sheath by said electri-
cally insulating material, the walls of said sheath
being provided with openings adjacent its open
ends to provide for the entrance of a moisiure
repellent fiuid into the interior of said sheath
adjacent its open ends.

3. The method of making a sole plate for an
eleciric iron comprising, forming an electrical
heating element in the form of a metallic sheath
enclosing a resistance wire surrounded by an
impacted moisture absorbent electrically insu-
lating material and with terminal wires extend-
ing from the ends of said sheath, forming open-
ings in the walls of said sheath adjacent its ends
to expose said insulating material, immersing
said heating element in a moisture repellant fuid
for a time sufficient to impregnate said insulating
material with the moisture repellant fiuid at and
on each side of said openings, degreasing said
heating element by subjecting it to the vapor of
an organic solvent for a time sufficient to re-
move oils and the excess moisture repellant liquid
from the exterior of said element without re-
moving the moisture repellant fluid from said
insulating material, casting a metallic sole plate
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about said heating element so as to cover said
openings and with the ends of said heating ele-
ment exposed and machining the ends of said
element to expose the ends of said terminal wires.

4. The method according to claim 3 in which
said openings are formed by making saw cuts
through the walls of said sheath to expose said
insulating material.

5. In an electric heating element of the metal
sheathed type having an electrical heating ele-
ment embedded in an impacted pulverulent insu-
lating material such as magnesium oxide and
with terminal connections extending from the
ends thereof, that improvement in the method
of moisture proofing the terminal connections
which comprises the steps of making cuts to the
metal sheath into the insulating material adja-
cent the terminals and immersing the heating
element in a moisture repellant fluid for a time

sufficient to impregnate the insulation at the o

cuts with the moisture repellant fAuid.

6. A sole plate for an electrie iron comprising;
a cast metallic sole plate and a heating element
therefor cast into the metal of said sole plate;

said heating element consisting of a resistance .-

wire encased within an open ended metallic
sheath with an impacted moisture absorbentg
electrically insulating and heat conducting ma-
terial filling the space between said resistance
wire and sheath, said resistance wire termina-
ing short of the open ends of said sheath, and
terminal wires connected to the ends of said
resistance wire and extending beyond the open
ends of said sheath; the portions of said ter-
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minal wires which are positioned within said
sheath also being separated from said sheath by
sald electrically insulating material; the walls of
said sheath being provided with openings adja-
cent said open ends te provide for the entrance
of moisture repellant fluid into the interior of
said sheath adjacent its open ends; said electri-
cally insulating material being impregnated with
a moisture repellant Auid at and on each side of
said openings.

7. The method of making a sole plate for an
electric iron comprising, forming an electrical
heating element in the form of a metallic sheath
enclosing a resistance wire surrounded by an im-
pacted moisture absorbent electrically insulating
material and with terminal wires extending from
the ends of said sheath, forming openings in
the walls of said sheath adjacent its ends to
expose said insulating material, immersing said
heating element in a moisture repellant fuid
for a time sufficient to impregnate said insulating
material with the moisture repellant fluid at and
on each side of said openings, degreasing said
heating element by subjecting it to the vapor
of an organic solvent for a time sufiicient to re-
move oils and the execess moisture repellant liquid
irom the exterior of said element without re-
moving the moisture repellant fluid from said
insulating material, casting a metallic sole plate
about said heating element with the ends of said
heating element exposed, and machining the
ends of said element to expose the ends of said
terminal wires.

No references cited.




