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This ‘invention relates in general to an electrically
heated footwear, and more specifically to an electrically
heated sock having a circuit including an electric power
source and electric heater operatively connected thereto
wholly contained within the sock.

Considerable efforts have been made to attain a highly
efficient electrically heated footwear as for example, a sock
to keep one’s feet warm. Heretofore all the known efforts
to electrically heat such a sock required a source of electri-
cal power which was extraneous or remotely disposed from
the sock itself, e.g., a fixed source, such as household
or vehicle power, or a portable power pack carried on
the person’s body. When the line current from a fixed
source of electrical power was utilized, e.g. in a home
or vehicle, the mobility of the person wearing such heated
sock or footwear was necessarily limited to the length of
cord or wire required for conducting the current from
the fixed power source to the sock. Consequently, such
socks had only limited application, as for example when
sleeping, resting or when flying an wirplane or operating
some other vehicle wherein movement of the wearer was
necessarily confined and where sufficient power was
available to energize the heater of such socks.

To obviate the mobility handicap of such electrically
heated footwear socks, éfforts have been made to provide a
portable ‘power pack by which the heater of such socks
or footwear may be energized. Because of the energy
heretofore required to energize the heater used in such
socks, such efforts resulted in atilizing a relatively large
sized battery or power pack which had to be worn by
the wearer about his waist. For this reason long con-
ductors or wires were required to extend along the body
of the wearer to connect the power pack to the heating
means disposed within the sock or footwear. Such power
packs, however, due fo the size requirements of the
battery necessary to energize such heaters, were relatively
bulky, heavy and cumbersome to wear. Also, the wires
required to extend from the power pack and the sock
greatly interferred with the mobility of the person wear-
ing such sock and associated power pack unit.

Itis, therefore, an object of this invention to provide
a hedted footwear, sock or the like with an improved
type electrical heating means capable of operating on
very low voltages, whereby the power source to energize
the same comprises a small, low voltage battery which
can be concealed wholly within the footwear or sock
itself, :

Another object of this invention is to provide an im-
proved heated sock which is completely immersible in
water and consequently ‘can be either machine or hand-

washed with ease and withont adversely affecting the -

electrical - portion of the sock.

Another object of this invention is to provide a heated
sock which is long lasting and non-allergic to the wearer.

‘Another object of this invention is to provide an im-
proved heated sock in which the distribution of heat
can be located where most desirable.

Another object of this invention is to provide a heated
sock which is relatively simple in construction, inexpen-
Sive to fabricate, and which is positive in operation.

Another object of this invention is to provide a heated
footwear or sock having an improved heater construc-
tion,
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Another object of this invention is to provide an elec-
trically heated sock having an entirely self-contained
source of electrical energy and heater energized thereby.

Another object of this invention is to provide in an
electrically heated wear a circuit including a low voltage,
battery and connected heater with provisions for con-
serving the useful like of the battery to its maximum ex-
tent.

The foregoing objects and other features and advan-
tages are attained by an electrically energized footwear
as for example, a sock which may be of conventional
construction, i.e. it may be either woven or knitted, and
comprising essentially of a toe portion, a heel portion
and @ connected leg portion with the usual elastic top
or band adjacent the upper end thereof. In accordance
with this invention an electrical heating means is located
within the sock. The heating means is preferably lo-
cated adjacent to toe portion of the sock and it is
energized entirely by a low voltage battery which is also
carried within the sock itself. Accordingly, a means is
located adjacent to the upper end or band of the sock
to define a pocket for containing a holder to which a
small low voltage battery is detachably secured. In the
toe portion of the footwear there is formed a pocket
for receiving the heating means. In accordance with
this invention the heating means comprises an electrical
resistor form of a flat strip of high electrical resistant
material, as for example Nichrome. The resistor is opera-
tively connected in circuit to the battery by means of
conductors which run along the inside of the sock. To
enhance the heating characteristic of the heating means,
a radiating surface is operatively connected to the elec-
trical resistor in heat transfer relationship. The radiation
surface comprises flat metallic sheet material or foil
which is electrically insulated but in an heat conducting
relationship with the electrical resistor. Accordingly,
the arrangement is such that the heating means can be
shaped to conform to any desired shape. By utilizing
a flat element added comfort is attained to the wearer
of such footwear.

"~ To conserve the useful life of the battery, a circuit
breaking means is interposed in the circuit between the
heating means and the battery, which in effect operates
as a thermostat, intermittently breaking and making the
circuit, as determined by the power requirements thereof.

A feafure of this invention resides in an electrically
heated footwear or sock having a self-contained electrical
power source and heating means operatively connected
thereto.

Another feature of this invention resides in electrically
heated sock which is readily washable.

Another feature of this invention resides in the pro-
vision of utilizing the heater construction which includes
an electrical resistor with connected heat radiating sur-
faces so as to expand the heating area of the heater.

Another feature of this invention resides in the pro-
vision of an improved heating element which can be ener-
gized by a very low voltage battery.

Another feature of this invention resides in the pro-
vision of an improved electrically heated sock or the like
which can be worn with all the comfort and convenience
of ordinary sock or footwear.

Other features and advantages will become more readily
apparent when considered in view of the description and
drawings in which:

FIGURE 1 illustrates a sectional side view of a sock
construction embodying the instant invention.

FIGURE 2 ‘illustrates a prospective view of the im-
proved electrical heater and source of power necessary to
energize the same, as utilized in the sock construction of
FIGURE 1.
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FIGURE 3 is a schematic illustration of the electrical
circuit utilized in the sock construction: of FIGURE 1.

FIGURE 4 is a sectional view of the heating means
taken along line 4—4 on FIGURE 2. :

Referring to the drawings there is shown therein an im-
proved footwear construction 10 embodying the instant
invention, which is herein illustrated as a sock. The sock
19 may be conventionally formed, i.e. woven or knitted,
and comprises generally of a toe portion 18A, a heel por-
tion 16B, and a connected leg portion 10C having an elas-
tic band 11 or the like adjacent the upper end thereof.

In accordance with this invention the sock 10 is elec-
trically heated by means of a low voltage heating means
12 suitably positioned within the sock 10. In the iHus-
trated form of the invention, the heating means 12 is lo-
cated adjacent the toe portion 10A of the sock. To ac-
commodate the heating means 12 within the sock there is
formed an internal pocket 13 in the toe portion 10A.

The heating means 12 as best seen in FIGURE 2 is
readily inserted into the pocket 13 which is defined by the
sole or bottom portion of the sock and a layer of material
13A which is sewn adjacent thereto on the inside surface
of the sock. The heating means 12 comprises a flat strip
of electrical resistance material 14, as for example
Nichrome. The Nichrome strip or resistor 14 in turn is
connected in circuit with a suitable source of electrical
power as for example, a low voltage battery 15 which
is adapted to be carried in the sock 10 itself.

In the illustrated form of the invention the battery 15
is carried in the pocket 16 formed in the upper end of the
sock; and preferably in the band portion 11 thereof. The
size of the pocket 16 is such that it can readily accom-
modate the battery holder 17 and a small low voltage
battery 15 for energizing the heater 12 as will be herein-
after described. The holder 17 is constructed so that the
battery can releasably attach thereto.

As best seen in FIGURE 2, the battery holder 17 com-
prises a base member 18 which has connected thereto a
pair of spring finger or terminals 19, 20 which are ar-
ranged to engage with the terminal portions of the battery
15. Connected to or integrally formed with the front
finger or terminal 19, is a resilient clip 21 which serves
to embrace the side portions of the battery 15 as shown.
Accordingly, the battery 15 can be readily releasably at-
tached to the holder 17 by positioning the same between
the terminal fingers 19, 20 and associated clip 21. Ac-
cordingly the battery is frictionally retained against longi-
tudinal movement by means of the spring finger terminals
18, 20, and against lateral movement by the spring clip
portion 21.

Suitable conductors 22, 23 connect the battery into cir-
cuit with the heater 12. Accordingly the ends of one con-
ductor 23 are connected between the Nichrome strip 14
and the battery terminal 20. The other conduit or wire 23
is connected to the other battery terminal 19 and the other
end of the Nichrome strip 14. With the resistors so con-
nected, it is placed in circuit with the battery when the
battery is placed in the holder 17. A suitable binding 24
conceals or covers the conductors 22, 23 against the leg
portion of the sock.
~ The heating surface of the Nichrome strip 14 is en-
hanced by radiation means connected in heat transfer re-
lationship therewith. In the illustrated form of the inven-
tion, the heat radiating means comprises a sheet of heat
conducting material, as for example, metailic foil 25, such
as aluminum foil or the like which is connected in heat
transfer relationship to the Nichrome strip 14. In the
illustrated embodiment, two similar strips 25, 25A may
be disposed in back to back relationship on either side of
the resistant element so as to be secured theerto in heat
transfer relationship with it and each other. A suitable
means for securing the foil to the resistor 14 may be by
applying an adhesive coating 25" to the back of the foil.
Accordingly the adhesive coating 25’ also functions to
clectrically insulate the electrical resistor from the foil
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while at the same time securing the foil 25, 25A in heat
transfer relationship to the resistor 14, The foil 25; 25A
may be also electrically insulated by anodizing the foil.

As shown, the heating area or surface of the resistor 14
can be expanded to any desired width or shape depending
upon the shape and form of the radiating strips 25, 25A.
Thus, with a very narrow resistor, the heat therefrom can
be effectively distributed over a relatively large area. Con-
sequently the heat generated is not confined to a single
point, but is comfortably distributed for uniform heating. -

In the illustrated form of the invention it will be readily
noted that the heating means 12 was-initially formed as
an elongated member which was stubsequently folded to
define the U-shape heater 12 which is readily inserted into
the toe pocket 13 of the sock 10.

In operation, it will be noted that whenever the battery
15 is interposed between the terminals 19, 20 of the battery
holder, the circuit to the heater will become energized.

If desired, a suitable switching means (not shown) may
be connected in series between the battery 15 and the
heating element 12 so as to control the operation of the
circuit. : )

In accordance with this invention a means is provided
for extending the life of the battery. BExperience has
shown that the temperature required to be generated by
the heater need be only slightly greater than that of nor-
mal body temperature to keep one’s feet warm. For this
reason the power requirement to energize the heater need

. not be constant. For this reason the heater circuit-can be
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intermittently -operated, as may be required by the body
temperature or demand of the wearer. This is attained
by interposing an automatically operating circuit breaker
26 of known construction in the line between the battery
15 and the heater. Accordingly the circuit breaker is
constructed so that it will function as a thermostat for in-
termittently making and breaking the circuit to the heater
according to the power requirements. Accordingly by
utilizing intermittent operation, it has been discovered
that the useful life of the battery 15 can be substantially
extended. : :

The heating means 12 described is arranged and con-
structed to operate with very low voltage battery, For-
example, three to four 1% volt batteries may be utilized
to energize the heater, or a 3 volt battery can satisfac-
torily energize the heater 12. Also 2 D cell batteries can
be used to energize the heater 12. o

From the. foregoing it will be readily noted that the
heated footwear 10 described comprises a wholly con-
tained unit in which the source of power 15 and the
heater 12 can be wholly disposed within the: makeup of
the sock 10 itself. The entire sock 10 is relatively light
in weight and which when worn can be worn with the
convenience and luxury of an ordinary sock. Conse-
quently, the wearer is not required to wear any bulky
power pack unit which is rendered readily apparent to
another person. With the invention described, the foot-
wear is given all the appearance and has all the comfort
of a conventional footwear, but with the added provision
that a source of heat is provided to add additional com-
fort in extreme cold. Accordingly, the heated sock has
particular application as sport wear, e.g. hunting and/or
fishing in the cold, or cold climates, and can be worn so
as to not interfere in any manner with the movements of
the wearer. Also, the overall weight thereof is reduced
to a minimum, .

While the instant invention has been particularly de-
fined as applied to an electrically heated sock it will be
readily noted that the novel heating means may be readily
applicable to other body heating garments and/or appli-
cations. - Therefore, while the instant invention is dis-
closed and described with reference to a heated sock;-it
will be readily understocd and appreciated that variations
and modifications' may be made without departing from
the spirit or scope of the invention. :
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What is claimed is:

1. In combination:

(a) a woven sock having a toe portion, a heel portion
and a connected leg portion,

(b) means defining a pocket adjacent the upper end
of said leg portion,

(c) a holder adapted to releasably secure a low voltage
battery in said pocket,

(d) electrical non-conductive means defining a pocket
in the toe portion of said sock,

(e) aheater disposed in said toe pocket,

(f) said heater including a flat resistor strip of electri-
cal resistance material,

(g) radiation means connected in heat transfer rela-
tionship to said flat resistor strip for defining an ex-
panded radiation surface for said heater,

(h) said radiation means including a pair of heat con-
ducting sheets of material for sandwiching said re-
sistor strip in heat transfer relationship therebe-
tween,

(i) means joining said heat conducting strips together
and electrically insulating said strips from said re-
sistor strip,

(j) electrical conductors connecting said resistor strip
in circuit to said battery,

(k) means for maintaining said conductors against the
leg portion of said sock,

(1) and a circuit breaker connected in circuit with. said
heater to intermittently make and break the circuit.

2. In combination

(a) a woven sock having a toe portion, a heel portion
and a connected leg portion,

(b) means defining a pocket adjacent the upper end
of said leg portion adapted to receive a low voltage
battery of less than 6 volts,

(c) electrical non-conductive means defining a pocket
in the toe portion of said sock,

(d) aheater disposed in said toe pocket,

(e) said heater including a flat resistor strip of electri-
cal resistance material,

(f) radiation means connected in heat transfer rela-
tionship to said flat resistor strip for defining an ex-
panded radiation surface for said heater,
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(g) said radiation means including a pair of heat con-
ducting sheets of material for sandwiching said re-
sistor strip in heat transfer relationship therebetween,

(h) means joining said heat conducting strips together
and electrically insulating said strips from said re-
sistor strip,

(i) electrical conductors connecting said resistor strip
in circuit to said battery, and

(j) means maintaining said conductors against the leg
portion of said sock.

3. The invention as defined in claim 2 wherein said

heat conducting sheets of material comprise metallic foil
connected in heat transfer relationship to said resistor
strip.

4. The invention as defined in claim 2 wherein said

means joining said heat conducting strips comprises an
adhesive coating on one side of said heat conducting
strips whereby said heat conducting strips of material are
adhesively secured in back to back relationship to sand-
wich said resistor strip therebetween in heat transfer re-
lationship therewith.
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