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My invention relates to electric heaters, more
particularly to electric heating pads and the

like, and has for its object the provision of an -

improved electric heater of this character where-
5 in a suitable heating element and also a con-
trolling thermostat are embedded in a body of
" flexible, water-proof, air-tight, heat-conducting
and electrically-insulating material, and also one
which for all practical purposes is indestructible,
and has for a further object the provision of a
simple and efficient method of making a heater
of this character.

In carrying my invention into effect ln one
form thereof, I form in a body of flexible, water-
proof, air-tight, heat-conducting, electrically-
insulating and coalescent material, such as rub-
ber, a retaining groove for receiving a resistance
‘conductor, and also a cavity or chamber for re-
ceiving a controlling thermostat. ‘This body of
material, which preferably will be of sheet form,
may be prepared by molding it to the desired
shape, the groove and cavity being formed dur-
ing the molding process; preferably the groove
will be formed into a series of sinuous convolu~
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comparatively large area of the sheet, and the
cavity will be molded so as to be included in a
length of the groove. After the sheet has thus
been prepared, & suitable heating resistance con-
ductor iIs threaded or otherwise placed in the
groove provided for it in the sheet of rubber, the
- conductor thereby assuming a sinuous form, the
convolutions of the conductor being distributed
substantially uniformly over the sheet; then a
suitable thermostat is placed in the cavity pro-
vided for it in the sheet, the thermostat then
being electrically connected with the conductor.
After this, a second sheet of rubber is assembled
with the first sheet so as to cover the conductor
and thermostat, and then is coalesced with this

30

35

40

sheet, as by vulcanizing, so that the two sheets.
are united into one body with the resistance con-

ductor and thermostat embedded therein; if de-
sired, and it is generally preferably to do so, a
third sheet of rubber may be arranged so as to
cover the side of the first Ssheet opposite to that
side in which the conductor and thermostat have
been received, and coalesced with  the other
sheets during the vulcanizing step. This adds
thickness and strength to the finished pad. Pref-
erably before the sheets havée been assembled and
‘coalesced suitable reenforcing members will be
arranged adjacent the end turns of the convolu-
tions of the conductor and adjacent the thermo-
stat so that they too will be embedded jn the unj-
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tions distributed substantially uniformly over a .

(CL. 219—46)

tary body formed by the subsequent coalescing

operation.

For a more complete understanding ot my in-
vention reference should be had to the accom-
panying drawing, in which Fig. 1 is a perspective §
view of an electric heating pad formed in ac-
cordance with my invention; Fig. 2 is a perspec-
tive view of a sheet of rubber used in making the
pad of Fig. 1, in which sheet a suitable groove for
receiving a resistance heating element and a suit- 10
able cavity or recess for receiving a controlling
thermostat for the conductor are provided, and
also illustrating one method of inserting the re-
sistance element into its groove; Fig. 3 is an en-
larged fragmentary transverse sectional view of 16
the sheet of Fig. 2 and showing the resistance ele-
ment mounted in its groove; Fig. 4 is an expanded
~view showing the positions various elements of

the electrical heater of Fig. 1 occupy relatively
to each other; Fig. 5 is a fragmentary view illus~
trating the manner in which an electrical sup-
ply conductor provided for the heating pad is
secured thereto; Fig. 6 is a perspective view of
a contact clip used to connect the resistance con-
ductor to the supply conductor; Fig. 7 is a frag-
mentary view .in section illustrating a method
whereby the rubber sheets can be coalesced so as
to form a single substantially homogeneous
body; Fig. 8 is an expanded view of a thermostat
for the heating pad of Fig. 1 made in accordance
with my invention and illustrating the position-
al relation between the various elements of the
thermostat; and Fig. 9 is a vertical section of
the assembled thermostat.

Referring to the drawing, I have shown my 35
invention in one form as applied to an electric
heating pad. As shown, the electric heating pad
(Fig. 1) comprises a flexible, water-proof, air-
tight, heat-conducting and electrically insulating
body 10 in which a suitable resistance heating 40
element (not shown in Fig. 1) and a controlling
thermostat therefor (also not shown in Fig. 1)
are embedded, and a suitable twin supply con-
ductor |f connected to the heater. As has been
pointed out in a previous portion of this speclﬂ-

- cation, the heater preferably will be of flat sheet-
like form and the resistance conductor preferably
will be formed into a plurality of convolutions
distributed over a comparatively large area of the 50
sheet. The thermostat will be included in the
circuit of the resistance conductor so as to main-

-tain .a substantially constant temperature
throughout the heater when the latter is in use.
While the sheet (2 may have any suitable shape, g5
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T have shown it for the purposes of illustration

to be of rectangular form.. ,

In forming the electric heater of Fig. 1 in ac-

cordance with my invention, a body 12 (Fig. 2),
5 preferably in sheet form and made of a suitable
fAexible, water-proof, air-tight, heat-conducting,
heat resistant and electrically insulating coales-
cent material, such as rubber containing a suit-
able snti-oxidant, is provided with a suitable
groove 13 in one surface thereof for receiving a
resistance heating element {4, and also in the
same surface with a suitable cavity or recess 1%
for receiving a suitable controlling thermostat
18 (Figs. 4, 8 and 9). As shown, the sheet 12 has
i5 the same shape as the finished pad (Fig. 1); i. e,
it is rectangular in form. This sheet of rubber
may be prepared in any suitable way, but pref-
erably will be shaped by molding, the conductor
receiving groove 13 and the thermostat cavity 15
heing formed during the molding operation.

As snown (Figs, 2 and 4), the groove |3 for re-
caiving the conductor 14 is formed into a series
of convolutions {7 comprising a plurality of sub-
stantially narailel lengths 17a arrangsd length-
o5 wise of the rectangulsr sheet 12 and distributed

over o comparatively large area of the sheet; the
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groove is started at substantially one corner por- |

ion of the sheet, the starting point being des-
gnated by the numeral i8, and as shown its par-
el convolutions have a length substantially
aualtothe £l length of the sheet and are formed
cover substantially the full widih of the sheet.
The thermostat cavity or recess 15 is formed in
substantizlly the central portion of the sheef, and

33 the convolution 20, which normally would pass
~ough this central portion throughout substan-
#1111 length of the sheet, is shortened,
o extend merely from the cavity
f the sheet, as viewed in

o

ci- (b

[a)

equal io the full length of the sheef
2 substantiaily o if of the width
and the two series being connected
v of the sheet by means of the com-

4 convolution 20. It will be ob-

i portion of the sheet. It wiil also
at o lehgth 238 of the groove ex-
ast convolution 24 of the series
sreces one end porbion, i. e., the left-
poriion, of this series so as to join the
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portion of the series 21, as
tend to the corner of the sheet
e zroove started. It istohe under-
vy invention is not limited to the spe-
nent olutions shown, but that
angements can be used, it be-
ever, that the convolutions
ial area of the sheel. Further-
oi nzeessary that the groove start and
-d at cne corner of the sheet as shown. Thne
s of the zv may be brought out at any

of “he sheet; thus, for examzle,
e located at the centry -
eet.

ostat cavity i85 is x
cular poriion 28

i

and 1) o
{6 ond = second ner
T8 for accommodating binding posts 27 of the ther-

mostat. The several lengths of the convolutions
on each side of and adjacent the cavity I5 are
curved to correspond with the shape of the cavity.
Preferably the groove 13 will be under-cut so
that overhanging portions 28 (Fig. 3) will be pro- 35

- vided at the mouth of the groove whereby when

the electrical resistance element {4 is positioned
therein, as shown in Fig. 3, the overhanging por-
tions will serve to secure the element; likewise,
the cavity I5 will have an under-cut portion ar- 10
ranged about the circular chamber portion 26 so
as to define an overhanging portion 30 which

_when the thermostat is assembled with the sheet

will serve to secure the thermostat. Preferably,
the central portion of the sheet in which the
thermostat cavity 15 is located will be made thick-
er than the remaining portions of the sheet, as
shown in Fig. 7, so that the cavity may have a
depth sufficient to accommodate the thermostat

ithout materially weakening the portion of the 20
pad where the thermostat is located.

Tt is believed to be unnecessary to illustrate the
pattern used in molding the rubber sheet shown
in Fig. 1, and that it is sufficient to state that the
pattern will be arranged so as to provide a sheet
of rubber of the form shown in Fig. 1 with the
under-cut grooves and cavity provided therein.

After the sheet {2 has thus been formed with
its conductor retaining groove {3 and thermo-
stat cavity 5, the electrical resistance heating 30
element |4 is inserted in the groove 13 so as to
extend throughout the entire length of the
groove. Preferably, the element should be cov-
ered with a suitable adhesive that will harden
quickly, such as rubber cement, before it is placed 35
in the groove, so that when it is placed or in-
serted therein the cement together with the over-
hanging portions of the groove will effectively
secure the element in the sheet. The element {4
may readily be inserted in the groove by means 40
of .a suitabie pencil 32 (Fig. 2) through which
the element is passed and in which the adhesive
is placed. It will be observed by reason of this
arrangement that as the element is fed from a
suitable supply source, as for example a spool
33, and is passed through the pencil, the entire
outer surface of the element will be covered
with the adhesive. It will also be observed that
if the pencil point be placed in the initial por-
tion of the groove and if the end portion 34 of &
the element be held temporarily in some suitable
fashion, .as by the fingers, and then if the pen-
¢il point be drawn through the groove by some
suitabie means, as by the fingers, the element
will be inserted or thrcaded in the groove. In oo
this manner the element may readily be inserted
throughout the full length of the groove and will
be deposited or laid beneath the overhanging
portions 28 of wve, these portions heing
sufficiently yizidl silow the pencil point to 69
be drawn along iength of the groove so as
to deposit the element heneath them. It will be
undersiosa tha overhanging portions and
th: adhsasive I have been previously ap-
piied to the 1l efectively secure the
clemend i
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and thence is directed from the under side of
the sheet through the second hole 38 back to
the upper side of the sheet. This arrangement
separates the ends of the element and also tends
to secure them to the sheet.

While any suitable heating element {4 may be

.used, I prefer to use a resistance conductor hav-

ing a comparatively low specific resistance and
one which will not be attacked by rubber. For
this purpose, a conductor formed of nickel may
be used. Moreover, the resistance characteris-
tic of nickel is such that the resistance of the
conductor rises rather rapidly as the tempera-
ture increases. Consequently, the power or wat-
tage input decreases as the pad is heated from
room temperature to its operating temperature.
This is desirable both because the initial high
wattage input quickly brings the pad to its oper-
ating temperature, and the lower wattage input
after the pad has been heated gives economical
operation. In a specific pad it has been found
that the wattage input decreases by at least 20%
when the pad is heated from a room temper-
ature of 20° C. to an operating temperature of
60° C. It is not necessary to use pure nickel for
the resistance conductor, but a nickel alloy may
be used, such as a nickel-copper alloy having a
relatively high nickel content of say 95%. The
heating element may be formed by winding the
nickel resistance conductor in the form of a helix
on a flexible cord-like supporting member (4&a.
Preferably, a non-extensible cord, such as cot-
ton cord, will be used.

After the heating element has been laid in
the groove and its end portions secured, the ther-

mostat 16 will be inserted in its cavity 15, the -

overhanging portions 38 of the cavity serving to
secure the thermostat. Preferably, the resist-
ance conductor will have been threaded in the
groove so that a loop or bight of the conductor
will be formed about the cavity 15; after the con-
ductor has been laid, this loop will be severed so
as to form two relatively long lengths 40 (Fig. 4),
which lengths afterwards will be connected with
the binding posts 21 of the thermostat so as
to include the thermostat in series with the con-
ductor. After the thermostat has been inserted
in its receptacle the lengths 40 of the conductor
will be secured to the binding posts 21. The bind-
ing posts, as shown, are turned upon.themselves
so that the lengths 40 can be pinched between
the return-bend and the body of the posts. Pref-
erably, the surfaces of the posts in contact with
the lengths 40 will be covered with a suitable
soft metal, such as solder or tin, so that when
the lengths are pinched the nickel resistance ele-
ment will be pressed into the soft metal coating
by the resiliency of the supporting cotton body
{4a. This insures a good electrical contact be-
tween the resistance conductor and the thermo-
stat.

After the conductor and thermostat have thus
been assembled with the sheet (2 and have been

" connected in circuit with each other, the twin

70
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supply conductor will be electrically connected
with the resistance conductor I4 and will be se-
cured to the sheet 12. As shown (Fig. 4) the
insulation of the outer casing of the supply con-
ductor, which insulation preferably will be formed
of vulcanized rubber, will be cut away somewhat
so as to bare the end portions 4 of the supply
conductors and so as to free the end portion 42

"of the insulating fibrous filling or rope surround- -
ing the conductors. The bared portions of the -

supply ‘conductors are secured to the respective

3

end portions 34 and 3§ of the resistance conduc-
tor I4 by means of suitable clamping members

43, which as shown (Fig. 6) are cylindrical mem-

bers broken so as to have overlapping edges
whereby the members can be clamped or squeezed
about the conductors to secure them. Preferably,
the inner surfaces of the clamping members will
be lned with a soft metal, such as solder or tin,
so that when the members are clamped-about the
conductor the nickel resistance element of the
heating element 14 will be pressed by its cotton
supporting body into the soft metal linings; this
insures a good electrical contact between the
element (4§ and the clamping members. After the
supply conductors have thus been secured to the
resistance conductor (4, a portion—approximate-
ly one-half—of the insulating fibre 42 of the sup-
ply conductor is secured to the upper side of the
rubber sheet {2 by means of a suitable tab 44,
while the remaining portion of the insulating
fibre is secured to the under side of the insulating
sheet by meant of a similar tab 45. These tabs
preferably will be formed of fabric rubber and
will be arranged with their fabric sides adja-
cent the rubber sheet {2. The tabs will be secured
to the sheet by means of a suitable adhesive, such
as rubber cement.

After the tabs 44 and 45 have thus been ap-
plied to secure the insulating fabric, a suitable
reenforcing member 46 having a substantially
triangular shape is arranged in the corner of the
sheet 12 where the supply conductor {1 is con-

. nected so that the right angle of the member as

shown (Figs. 4 and 5) coincides with the angular
corner of the sheet. This member is placed over

the upper tab 44, and is secured to the sheet 12

in any suitable manner, as by means of a suitable
adhesive, which may be rubber cement. Then
a suitable tape 41 (Fig. 5) is wrapped around the
connected end portion of the supply conduc-
tor 11 adjacent the sheet {2. Both the reenforc-.
ing member 48 and the tape 47 will be formed of
unvuleanized rubber so that during the sub-
sequent vulcanizing operation, referred to in a
previous portion of this specification, these mem-
bers will flow about and effectively seal the con-
nected end of the supply conductor {1.

In order to prevent displacement of the end
turns of the conductor and in order to strengthen
the heating pad at these portions, suitable re-
enforcing strips 48 formed from some suitable
mechanically strong material and one which is

-not thermally plastic, such as vulcanized rubber,

are placed over the end turns of the convolutions.
While individual or separate reenforcing strips
may be placed over each end turn, I prefer to

[44]

form the reenforcing strips so that they will have

a length sufficient to cover all of the end turns
at one end of the sheet {2. As shown in Fig. 4,
these strips have a length substantially equal to
the width of the sheet 12, and, moreover, the end
portions of these strips are curved inwardly so
as to cover the end turns of the first and last con-
volutions formed in the pad. These reenforcing
strips preferably wiil be secured to the pad by
means of a suitable adhesive, such as rubber ce-
ment.

Likewise, suitable reenforcing members 50,
shown as of disc form, are secured to the op-
posite sides of the sheet {2 over the thermostat
16. These discs preferably will be formed of fab-
ric rubber, the fabric side being placed adjacent
the sheet; and will be secured to the sheet in any
suitable manner, as by means of an adhesive,
which, as before, may be rubber cement,

70
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After the reenforcing members 46, 48 and 50
have been applied to the sheet 12, suitable sheets
of coalescent rubber 5f and 52 having areas sub-
stanticlly equal to the area of the sheet 12 are
placed on the opposite surfaces of the sheet so as
to substantially cover the areas of these surfaces.

The sheets 12, 51 and 52 are then coalesced
so as to form a single flexible body in which the
resistance conductor, thermostat and the reen-
forcing members are embedded. This operation
may be effected by vulcanizing the sheets. To
effect this vulcanizing operation, the assembled
sheets may be placed in & suitable pressure de-
sice 5 (Fig. ') for applying a suitable pressure
to the members during the vulcanizing heating
step. This pressurs device comprises two plate
members 54 and 35 provided with recesses 54a
and 58a which when the members are placed to-
gether define 2 chamber having the same shape
that the finished pad is to have, including a
portion arranged to define the teatlike projection
58 (Fig. 1) embracing the connected end portion
of the supnply conductor and which portion, as
has been pointed out, will be formed by the vul-
canizing of the members 46 and 471 during the
vulcanizing step: By means of this vulcanizing
process the sheets 12, 51 and 52 and also the
members 4§ and &7 are coalesced into a single
homogeneous body.

The reenforcing members 471 effectively pre—
vent displacement of the end turn of the resist-
ance .element during the vulecanizing step. It
will be understood that during this step the rub-
ber tends to expand somewhat when the tem-
perature is raised, whereas the cctton cord cn
which the resistance conductor is wound is prac-
tically non-extensible; as a result of this tendency

it is possible that the end turns of the element -
would be pulled from the groove 13 if the mem--

bers 48 were omitted.

The members 48 and the groove {3 also over-
come any tendency of the conductor to become
displaced by any flowing action of the rubber
sheet 12 during the vulcanizing operation. As
is well understood by those skilled in the art,
t is possible that the rubber will tend to flow
somewhat during the vuleanizing step because of
the difference in thickness of the central portion
and the remaining portious of the sheet 12; if
the groove 3 and members 48 were omitted it is
quite likely that some of the turns and lengths
of the heating element would become displaced
by reason of this tendency of the rubber to fiow.

The resulting heating pad is practically a sin-
gle sheet of flexible rubber with a resistance
heating conductor and a controlling thermostat
embedded therein, and also reenforcing members
positioned at those portions of the pad where if
they were omitted it is possible that the pad
would be weakened. The resistance conduclor
is firmly anchored in place so that it is impos-
sible for any of its turns to become separated
from each other or displaced.

Moreover, the rubber forms a water-proof and
alr-tight casing around the resistance conduc-
tor, thermostat and reenforcing members; also
a substantially water- and air-tight seal is ar-
ranged about the connected end portion of the
supply conductor If.

The non-extensible cord I#a on Whlch the re-
sistance conductor is wound prevents lengthwise
stretching of the pad; this protects the heating
element and also strengthens the pad.

Furthermore, by reason of the fact that the
rubber body of the pad is a good conductor of

2,022,518

heat, it Is not likely that the portions of the body
adjacent the resistance conductor will dete-
riorate.

Tt will be understood in view of the fact that
the thermostat (6 is subjected to considerable §
pressure during the vulcanizing process it must
have considerable mechanical strength. I have
provided a thermostat having a comparatively
great mechanical strength and also having a
fairly simple and inexpensive construction. 10

Referring to Figs. 8 and 9 it will be observed
that the thermostat 16 comprises a pair of cas-
ing members 60 and 61. These members are ar-
ranged substantially alike, and each, as shown,
is of circular form and is provided with a de- 15
pressed annular portion defining a channel 62
so thaet when the members are placed together an
annular chamber 62a (Fig. 9) is defined. Each
depressed annular portion is defined by a cen-
tral circular upraised portion 63 and a periph- 20
eral upraised flange portion 64 provided on its
associated casing member. This latter flange
portion, it will be observed, has provided at its
upper edge a substantially flat horizontal flange
portion 65 projecting oltwardly therefrom and 28
this in turn is provided with another flange por-
tion 66 projecting upwardly therefrom and ex-
tending through an arc of approximately 150°.
At one end of these latter flanges are arranged
the binding posts 21.- As shown, these posts com- 30
prise enlarged portions having their ends folded
on themselves.

On one of the casing members, as for ex-
ample the member 60, is mounted a curved ther-
mostatic bar 61. This bar is shown as a bime- 35
tallic bar made of two strips of metal having dis-
similar temperature coefficients of expansion,.
such as brass and invar, these strips being se-
curely welded or brazed together lengthwise. As
shown this bar has a curvature substanticlly the 4¢
same as the channel 62 provided in the member
and is arranged in an upright position in the
channel. The bar is secured at one end to the
member in any sultable manner, as by brazing,
and has its opposite end free to move circum- 4%
ferentially upon distortion of the bar due to tem-
perature changes. On this free end is mounted
a contact, preferably formed of silver, this con-
tact being secured to the bar In any suitable
manner, as by welding. so

On the other casing- member is mounted a sil-
ver contact 70 secured to the casing in any suit-
able manner, as by welding.

The members 60 and 61 are assembled with
their flanges 65 facing each other, and the bime- 5%
tallic bar 61 and contact T0 are so arranged on
their respective members that when the mem-
bers are assembled the contact T is secured be-
tween the free and fixed ends of the thermo-
static bar, and bearing against the free end of &
the bar so as to hold the bar under an initial
tension. 'The members 68 and 61 are secured by
means of a suitable eyelet T1 passed through
central apertures 712 provided in the members.

A suitable insulating bushing 13 is arranged in 8%
these apertures about the eyelet, this member
being provided with a flange arranged to be
interposed between one head Tla of the eyelet
and the casing 60; an insulating washer 14 is
interposed between the other head Tib of the 70
eyelet and the casing 61.

Interposed between the flanges 65 of the mem-
bers 60 and 61 Is a suitable insulating washer
15, and interposed between the upraised portions
63 is a similar washer 16. The washer 15 is se- 15
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cured by

11, which may be formed of mica, is placed be-
tween the bimetallic bar and the member 61, the
member T1 being placed so that the contact 10
is received between its ends. This arrangement
of the members 60 and 81 is important because
any pressure applied to the sides of the members,
as during the vulcanizing step, merely forces the
members into firmer contact with the insulating
washers 15 and T6. Consequently, it is quite un-
likely that any of the rubber softened during the
vulcanizing step will gain admittance to the in-
terior of the thermostat casing, in spite of the
fact that the rubber will be under considerable
pressure. .

It will be observed that the casing members 60
and 61 are arranged for limited relative rotative
movement, the. limits of this motion being de-
fined by the cooperating ends of the flange por-
tions 66. This limited motion is provided so that
the tension in the thermostatic bar 61 can be

‘ varied whereby the setting of the thermostat can

be adjusted.

It will be observed by reé.son of the foregoing

arrangement that when the two conductor por-
tions 40 (Fig. 4) are secured to the binding posts
21 the thermostat is connected in circuit with
the conductor: 14, The circuit through the ther-
mostat, it will be observed, is traced from one
binding post 27, as for example that carried by
the member 60, through the member 60 to the
bimetallic bar 61, and thence through the con~
tact 70 and casing 61 to the other binding post 21.

1t will be understood that in the operation of
the heating pad, the thermostatic bar 61 is dis-
torted when a change: in temperature occurs,
whereby the bar tends to break the circuit through

the thermostat when the temperature of the pad

increases, until.finally when a predetermined

high temperature'is reached the contacts will be

separated and the heating circuit broken. " Asthe
pad cools, the bar will tend to close the heat-
ing circuit and will close this circuit upon the oc-
currence of a predetermined low temperature.
in this manner the thermostat operates to main-
tain a substantially constant temperature
throughout the pad; it is to be noted that by rea-
son of the fact that the rubber body of the pad
is a good conductor of heat, the temperature in
that portion of the pad adjacent the thermostat
is substantially the same as the temperature in
the remaining portions of the pad. As a result,
the -thermostat. responds to the temperature of
the pad body itself.

1t will be understood that the thermostat will
be adjusted initially, 1. e., before it is assembled
with the sheet 12, by moving the casing mem-
pers 60 and 6 relatively to each other so that
it will operate to maintain any suitable tempera-

ture throughout the pad, the members being,
secured in their adjusted position by means of

the eyelet T1.

1t is to be understood that while a single re-
sistance conductor ‘and controliing thermostat
therefor have been shown, several resistance con-
ductors and a controlling switch may be pro-
vided so that different pad operating tempera-
tures can be secured by arranging the conductors
in various electrical circuits. In this case, ther-
mostats may be provided to limit the tempera-
ture tise of the pad. Also, instead of only one
thermostat several thermostats may be provided
in the several circuits of the various elements.

means of the cooperating flange por- '
tions 66. An arcuate shaped insulating member.

“tor formed into & series of convolutions com-

5

While I have shown & particular embodiment
of my invention, it will be understood, of course,
that I do not wish to pe limited thereto, since
many modifications may be made, and I there-
fore contemplate by the appended claims to cover g
any such modifications as fall within the true
spirit and scope of my invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. An electric heater comprising & resistance 10
conductor, a fiexible, subistantially homogeneous,
heat conducting and water-proof electrically in-
sulating body formed of flexible rubber embed-
ding said resistance conductor, & thermostat elec~
trically connected in the circuit of said resistance 15
conductor embedded in said body of rubber so as
to control said circuit responsively to the tem-
perature of said body and reenforcing members
on opposite sides of said thermostat embedded in
said body of rubber. .

2. An electrical heating pad comprising & body
of flexible rubber, & resistance element formed
into. a plurality of convolutions embedded in'said
body of rubber and reenforcing members posi-
tioned on the end turns of said convolutions so as 26
to strengthen said pad.

3. A flexible, electrical heating pad comprising
a sheet-like body of flexible rubber, & heating
element embedded in said body of rubber formed
into a plurality of elongated convolutions, an 30
insulated electrical supply conductor attached to
said body and electrically connected to said heat-
ing element and reentorcing strips embedded in
said body adjacent the end turns of said convo-
lutions and at the point of attachment of said 85
supply conductor to said pad. )

4. An electrical heating pad comprising & flexi-
ble body of rubber, a resistance element embed-~
ded in said body of rubber, said resistance ele~
ment being formed into & plurality of substan-
tially parallel convolutions extending lengthwise
of said body, & controlling thermostat embedded
in substantially the central portion of said body
and connected to control said resistance con-
ductor, reenforcing members embedded in said ¢5
body crosswire thereof and over the end turns
of said convolutions and reenforcing members
embedded in said body on the opposite sides of
said thermostat. .

5. An electrical heating device comprising & 50
flexible body of rubber, & resistance conductor
embedded in said body so as to pbe distributed
throughout a substantial portion"‘thereof and so
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.that its ends are prought to points adjacent each

other, an electrical supply conductor secured at 56
one end to the ends of said resistance conductor,
said rubber body having a portion embracing the
connected end portion of said supply conductor
and a covering of flexible rubber for said supply
conductor integrally united with said flexible rub-
ber body. ) :

6. An electrical heating pad comprising a sheet~
like body of flexible rubber, a resistance conduc~

prising a plurality of substantially parallel lengths 08

‘embedded in said rubber body so as to be dis-

tributed over a substantial area of said body, &
controlling thermostat connected to said resist-
ance conductor and embedded in said body of 70
rubber, and means for reenforcing the portions
of said pad covering the end turns of said convo--
jutions and said thermostaf.

7. An electric heater comprising a resistance
element, rubber sheets vulcanized together so as 76
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to embed sald resistance element between them,
and a thermostat embedded between said rub-
ber sheets, said thermostat comprising superposed
casing members and sealing means interposed
between them arranged so that an application
of pressure to said sheets forces said casing mem-
bers inte firmer sealing relation with said sealing
means.

8. An eclectric heating pad comprising a re-
sistance element, sheets of rubber cosalesced to-
gether so as to embed swid resistance element
hetween them and a thermostat connected elec-
trically with said resistence element and em-
bedded between said sheets, sald thermostat com-
prising contro! mesns including a temperature
responsive element and a pair of superposed cas-
ing merabers each having a channel formed there-
in and secured together so that said channels
define a closed chamber for said control means,
and sealing meeans interposed hetween said cas-
ing members,
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9. An electric heating pad comprising a re-
sistance element, rubber sheets vulcanized to-
gether so as to embed said resistance element
between them, and a substantially flat thermo-
stat for controlling said resistance element em-
bedded hetween said vulcanized sheets, said ther-
mostat comprising temperature responsive con-
trol means and a pair of substantially flat super-
posed casing members deflning ‘& chamber for
housing said control means, and scaling means
interposed between said casing members arranged
50 that an application of pressure to the sides
of said casing members forces said members into
firmer sealing relation with said sealing means.

10. An electric heafer comprising a resistance
conductor formed mainly of nickel, and a flexi-
ble, substantially hoxhogeneous, heat conducting
and water-proof electrically insulating body
formed of rubber embedding saild resistance con-
ductor. :

JOHN H. PAYNE.



