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1 
This invention relates to improvements in elec 

trically heated devices having cast-in electrical 
resistance elements, and particularly to such de 
vices as sad irons, hot plates, cooking utensils 
and other types of electrical heating apparatus 
employing flat electric-resistance heating-ele 
ments, and to methods of manufacture thereof. 
Embedding electric heating resistors has long 

been found a reliable means of transmitting the 
developed heat to the working surfaces of the 
devices they are required to heat. Certain fac 
tors, however, limit the effectiveness of such em 
bedding and embedded resistors. For example, 
where eficient design and moderate to heavy duty 
is required, the known electrical-insulating and 
heat-conducting materials are restricted to fine 
ly-divided or granular materials that are hard 
or refractory, friable and uncohesive though com 
pactable, such as electrically-fused alumina, 
magnesium oxide, and zirconia. These materials 
possess relatively high heat conductivity and 

electrical insulation at elevated tempera 

Bonding agents such as selected clays were 
heretofore used to integrate the granular mass 
when it was used in some plastic condition about 
the heat producing coil. This method requires 
the "fring' of the material to mature or vitrify 
the bond. Such material with a clay bonding 
agent was in some cases plastered in grooves in 
an asbestos or porcelain coreholder. Since the 
presence of the bond itself limits the temperature 
at which the embedding material may operate, 
and as a compacting of such material increases 
its eficiency, heating-element constructions were 
used in which the material was compacted and 
no bond was employed, and to this end, such 
scoil-embedding materials were compacted within 
reinforcing metal tubes and other jackets or con 
tainers. This process is expensive as it involves 
the forming of the costly metal tube or jacket, to 
adapt it to the area and the surfaces of appli 
cation. 

Electrically-heated devices of the cast-in type 
herelnabove specified have also heretofore been 
manufactured by casting into the heated device 
an electric-resistance heating-element in which 
the aforesaid embedding material was thus rein 
forced by a metallic tubular member and it has 
also been proposed to employ cast-in heating 
elements in which a plastic embedding composi 
tion was molded and so set into a grooved rein 
forcing core-member of heat-insulating materials 
such as Portland cement, asbestos, soapstone, 
talc, quartz, etc. that only a minor part of the 
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surface of the embedding material was exposed 
Or in direct contact with the cast metal. In the 
latter case, the resultant heating element, be 
cause of the reinforcing core was unduly thick 
and clumsy and the major portion of the surface 
of the coil-embedding material is, in the finished 
article, separated and insulated from the casting 
in metal, thus preventing maximum heat trans 
fer and distribution between the embedding ma 
terial and the cast-metal and in the former case, 
the reinforcing tube separates the embedding 
material from the cast-metal and two bonds are 
required, one being a cold bond between the inner 
Surface of the metal tube and the embedding 
material and the other being a metal to metal 
bond between the outer surface of the tube and 
the cast metal of the device or article. Also when 
a sheathing-tube, filled with finely-divided re 
fractory or friable material, is employed in the 
manufacture of a flat heater device or article, 
the tube usually must be bent into suitable shape 
to fit the mold in which it is to be cast; and to 
enable its use with light Sections of casting 
metal, such bending or forming must be very 
accurate to provide definite and uniform location 
of the element within the device or article mold. 
Accurate and uniform shaping of such pieces is 
very difficult and in practice, this form of re 
sistance-element is irregular in the cast pieces 
causing unequal heat-distribution and leaving 
exposed tube sections, which readily overheat 
and produce burn-outs. In all such cast-in heated 
devices or units having tubular metallic-sheathed 
elements, the initial thickness of the metal 
sheathing tube also necessarily adds to the thick 
ness of metal between the resistance coils and 
the heat applying surface. 
Such elements having external or core-rein 

forcements, furthermore, do not lend themselves 
to the provision therein of closely-related tie 
forming holes that when the element is cast-in 
produce heat-distributing ties of cast-metal that 
assist in providing a unitary electrically-heated 
device in which all parts of the storing metal 
and the heat-applying surface will be uniformly 
and equally heated with a minimum expendi 
ture of heating energy. Also prior art methods 
of making such articles and particularly for 
making relatively flat articles, required a rela 
tively large number of essential parts and a 
rather involved number of operations to produce 
the electrically-heated device per se. 

Heretofore, also, embedded electrical-resist 
ance heating-elements for sad irons and the like 
that were adapted to be renewed when burned out 

  



3 
were made without refractory frames or cores and 
without metallic sheathing members. The heat 
ing coils in such elements were embedded in a wet 
embedding material formed into a mortar, then 
set, and later reinforced by a hardened outer shell 
composed of the embedding material and water 
glass or silicate of sodium. These elements were 
made and sold under my Patent No. 1,439,121 as 
independent or separate articles of manufacture 
for insertion into a sadleiron base. In these ele 
ments the embedding material was not con 
pressed, therefore necessarily made relatively 
thick and were adapted to be fitted closely into 
and to fill a depression in the body portion or 
base of a sad-iron. The resulting element was 
composed of an uncompressed mortar-set mas 
of friable, granular coll-embedding material 
bonded by a suitable fluxing or bonding agent, 
such as clay, encased in a hardened shell pro 
duced by the application of a coating of silicate 
of sodium or like material to the outer surface 
of the mass. This mortar-set mass of embedding 
material within the hardened shell is relatively 
fragile and the entire element has little resist 
ance to crushing pressure, while the presence of 
the bonding agent limits the temperature at 
which the device may operate. Said wet method 
of molding was slow and cumbersome, permitted 
hidden voids and produced a relatively weak 
structure; also, said method made it difficult to 
produce elements accurately to the size and 
smoothness required for a satisfactory element 
to be cast into the base of a sad-iron or other 
electrically-heated device; also made it difcult 
to procure accurate and uniform location of the 
resistors close to the outer surface of the embed 
ding material, These and other factors make it 
undesirable to use such an element in a cast-in 
device where the element itself is permanent and 
not renewable. Furthermore, no one ever con 
templated using such elements as a cast-in heat 
ing element and in fact my said uncored and un 
sheathed element does not possess the necessary 
properties and qualities to enable it to be suc 
cessfully used as the heating element in a cast-in 
device or article and also for the reasons herein 
above specified does not lend itself to the pro 
vision of accurately-positioned and smooth tie 
forming bores or holes extending through the 
body of the element. 
While compressed embedding material rein 

forced by tubes have, as aforesaid, been used in 
cast-in devices or articles, I have heretofore found 
it to be impractical to cast-in sheathed or 
jacketed elements of flat or similar shape because 
the flat middle portions in the casting-in process 
buckle away from the embedding material and 
leave voids or spaces that prevent eficient heat 
transfer to the cast metal. 
One of the objects of my invention is to provide 

a cast-in electrical-resistance heating element 
construction for electric stove heaters, flat irons 
and the like, that will possess the essential quali 
ties of compactness and fast heating and to this 

| end will avoid such excessive mass and bulk that 
would of itself prevent rapid heating, and instead 
provide an element that will possess minimum 
bulk combined with a maximum area of heat 
transfer surface in direct contact through a plu 
rality or series of integral metallic tie portions 
with the heat-storing material, such as cast-iron 
of the device or article to be heated. 
Another object of my invention is to provide an 

electric-resistance element that will, in itself, 
with a minimum of bulk, possess sufficient 
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4. 
strength, rigidity and resistance to crushing pres 
sure as to permit, without the use of reinforcing 
cores or metal sheathing members, a casting di 
rectly into an electrically-heated device or article. 
Another object of my invention is to provide 

a heating element formed of heating coils and 
terminals embedded in said refractory and friable 
electrical-insulating and heat-conducting mate 
rial so co-related and arranged as to eleminate 
the necessity for any reinforcing core or metal 
jacket, sheath or tube and to provide a body sur 
face which will, in the casting operation enable 
the molten metal of the device or article to have 
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an increased contact with the surface of the en 
bedding material without the intervention of any 
insulating holding core or reinforcing metal 
sheath member and without any intervening or 
with negligible film or heat-impeding layer, and 
preferably will provide a contacting heat-trans 
fer surface between the embedding material and 
cast metal which will extend all around said em 
bedding material. 
Another object of my invention is to furnish 

an electrical-resistance element of the type here 
inabove described embodying the aforesaid highly 
eficient uncontained, and unsheathed heat-con 
ducting and electrical-insulating material which 
will definitely provide, in the finished article, for 
the desired heat distribution and for the accurate 
positioning of the coils, insulation and terminal 
pieces, 

. Another object of my invention is to provide 
such accurate positioning and definite relation 
ship by a series of simple operations which will 
produce uniformity in the finished product and 
will provide an element that will not, to any ma 
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terial degree, crack or crumble in the casting 
process under the heat and pressure of molten 
metal but which, on the contrary, will without 
any reinforcement, maintain its integrity and 
unifornity of shape during the casting operation, 
and furthermore, will, in the finished article, pro 
vide smooth uniform walls and surfaces that will 
enable uniform thickness of the walls of metal 
articles to be produced in casting. 
Another object of my invention is to utilize a 

resistance element having a compressed embed 
ding material that will not only procure better 
and more uniform heat distribution in the ele 
ment itself, but which will provide accurate and 
smooth surfaces which may be positioned much 
closer to the outer surface of the cast-metal arti 
cle or device without danger of overheating, 
burn-outs or the like. 
With these and other objects in view, the in 

vention comprises the combination of members 
and arrangement of parts so combined as to co 
act and cooperate with each other in the per 
formance of the functions and the accomplish 
ment of the results herein contemplated, and 
comprises in one of its adaptations the species or 
preferred form illustrated in the accompanying 
drawings, in which: r 

Fig. 1 is a view in plan of a hydraulic press and 
loading table adapted for use in compressing my 
bare or unsheathed electric-resistance heating 
elements; , 

Fig. 2 is a view in elevation of the press shown 
in Fig. 1: 

Fig. 3 is a view in side elevation of a form or 
coll-mounting member for mounting a resistance 
coil suitable for use in an electrical-resistance 
heating-element for sad irons: 

Fig. 4 is a view in plan from the bottom of the 
form or mounting member shown in Fig. 3; 

  



Pigs, 5 and 8 are plan and adde elevation views 
of one of my bare electrical-resistance heating 
elements in finished form after the Compressing 
operation; 

Pig. 7 is a longitudinal section, partly broken 
away of the form or coil-mounting member 
shown in Figs, 3 and 4; 

Fig. 8 is a view in cross-section of a die suitable 
for use in the press shown in Fig. 1 and showing 
the cavity filled with insulating material and 
levelled off ready for embedding of a resistor coil 
and compressing said material; 

Fig. 8 shows a similar view of the die and the 
position of the resistor coil, terminals and insu 
lation after an initial pressing operation to emi 
bed the resistor coll; - 

Fig. 9 is another similar view showing the con 
dition of the insulating material, die and embed 
ded resisting element after a second filling and 
pressing operation; 

Fig. 10 is a fragmentary section of a portion of 
a resistor coil, terminal and electric-insulating 
and heat-conducting material; 

Fig. 11 is a fragmentary view in section similar 
to Fig. 9 showing a modified form of element hav 
ing two resistor coils embedded in the embedding 
material; 

Fig. 12 is an elevation of a mold employed by 
me with the face plate removed; 

Fig. 13 is a vertical section on the line 12-13 
of the mold shown in Fig. 12; and 

Fig. 4 is a section on the line 4-4 of Fig, 12, 
looking in the direction of the arrows, 

Referring now to these drawings which illus 
trate a preferred embodiment of my invention, I 
first prepare a flat, bare or unsheathed electric 
resistance heating-element by completely embed 
ding a resistor coil in compressed finely-divided 
electrical-insulating and heat-conducting mate 
rial, exposing terminals of said coil and providing 
during the preparation a series of tie holes ex 
tending through said flat piece; and I then cast 
in said electric-resistance heating-element within 
a suitable mold to produce the final electrically 
heated device such as a sad-iron base. 

In accordance with my invention I provide ele 
ment proportions affording Compactness COm 
bined with efficiency of design that will be con 
sistent with efficient performance. By efficiency 
of design is meant particularly two factors, (1) 
the proportion of bulk or mass of heating unit to 
that of the article to be heated; and (2) the lo 
cating closely to the surfaces (or parts to be 
heated) of the heating element. In this inven 
tion these factors are in turn largely dependent 
On permissible proportions of the heating ele 
Inent. 
design employing flat embedded elements, 
may be stated in terms of proportions of the 
heating element, as follows: When heater ele 
ment thickness exceeds six per cent of the sum 
of the two major dimensions, i. e., length and 
breadth, or two diameters if round, it becomes 
impractical for most applications, On the other 
hand find that a thickness ratio of from three 
to four per cent of that sum is entirely practical, 
effective in most designs, affords rapid heating 
and is eficient in use. 
I first proceed to manufacture such an electric 

heat resistance element by the use of the follow 
ing apparatus and methods: 
To procure compression and embedding of the 

resistor coll within the finely-divided electrical 
insulating and heat-conducting material, I pref 
erably employ a hydraulic press of conven 
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tional type, having a loading table 2, a press head 
3 and a bed plate 4 (see Fig. 2). A resistance 
coil mounting-form which, in Figs, 3 and 4 has 
the shape of a flat-iron base, is mounted on the 
head 3 of the press and consists, as shown, of a 
back or pin carrier plate 6 having a hollow shank 
member 1 projecting upwardly therefrom. A 
stripper plate 8 is loosely coupled with the pin 
carrier plate by means of the upwardly projecting 
stem 9 carrying the latch 0 which passes 
through an opening 7' in the top of the hollow 
shank 7 and latches over the top plate 7 of the 
shank, These two plates are slightly spaced from 
each other though resiliently retained in aligned 
relationship to each other by the spring 7 which 
abuts at one end against the inner surface of 
the top plate 7 and at the other end against the 
top of the stem 9. The plate 8 carries a series 
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of projecting tapered pins f which pass through 
clearance holes 2 in the stripper plate and 
project from the opposite surface of said strip 
per plate 8 a sufficient distance to enable the 
support on such pins of a helically-colled wire 
resistance member 3. This wire resistance 3 
is strung upon the projecting pins to abut the 
Outer surface of the stripper plate 8 and the pins 
are so arranged in relation to the plates to enable 
the secure stringing and supporting of the heli 
cally-coiled resistance wire 3 by the spring ten 
sion of the coils and said resistor coil may be 
made to assume any suitable shape desired. In 
the embodiment shown in Figs, 3 and 4, the heli 
cally-coiled wire resistance member strung on 
the pins is suitable for use as a resistor coil 
in an electric-resistance heating-element adapted 
to be cast-in within a sad-iron base. Obviously, 
the pins are positioned and the resistance coil 
may be strung thereon to provide a resistor-coil 
for use in an electric-resistance heating-element 
adapted to be cast in many different shapes and 
capable of use in any flat electric-resistance 
heating-element for use in hot-plates, cooking 
utensils and other apparatus. 
The mounting member 5 for the helically 

coiled resistance wire is produced, as aforesaid, 
by the use of the plates 8 and 8 and is mounted 
beneath the head 3 of the press, the mounting in 
the embodiment shown being accomplished by 
passing the shank 7 upwardly through a suit 
able aperture in the head 3 and locking the same 
in position by the use of a Spring-pressed latch 
4 which engages in a notch 7 formed in a wall 
of the shank 7; and is adapted to cooperate with 
a die in the press to compress a finely-divided 
electrical-insulating and heat-conducting mate 
rial and embed the resistance-coil therein. Thus, 
a die is is mounted on a bed plate 4 and the 
plates so combined are placed upon the loading 
table 2. The die is comprises a die-base 5x and 
a die 5 and is provided with a cavity 5, the 
depth of which is shown in cross-section in Fig. 8, 
the shape of said cavity being in the form of the 
article to be produced and, as shown, having the 
shape or form illustrated in Figs. 3 and 4. This 
cavity is is provided with a closely-fitting strip 
per member 5 at the bottom thereof and is 
filled and overflowed with finely-divided or pow 
dered coil-embedding material which preferably 
comprises a finely-divided refractory and other 
Wise friable electrical-insulating and heat-con 
ducting material. The excess material is then 
struck off and levelled in any suitable way such 
as by the Scraper plate 6, and the material in 
said cavity is subjected to a compression pressure 
under the power of the hydraulic press prefer 

r: 
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ably to such an extent that the material M in 
the cavity is of the die I will be compressed 
to approximately three-eighths of its initial 
thickness. In the compressing operation, by the 
use of the handle 7 (Fig. 1), the filled die is moved 
from the loading table 2 on rails guided by 
a center guide rail onto the platen 2 of the 
press. The platen of the press is then raised by 
the hydraulic power of the press to produce 
a first press stroke and the resultant pressure 
causes the embedding of the resistance coil 
in the material M, and the compression of the 
material in the die cavity. In this first stroke or 
operation, the pressure produced on the plated 
of the form member first takes up the slack 
or space between the plates and and com 
presses the spring 7 to free the head of the 
latch from the top plate 7 which allows a 
flat spring 7d, mounted in the hollow shank T, to 
press the latch f out of locking engagement 
with the notch T' in said top 7 of the said shank 
and to hold in open position the said latch while 
said press pressure continues. When the first 
pressure stroke of the press is completed, the 
press-platen with the die is, drops away from 
the form member 5. During this operation the 
coiled spring b forces the stripper plate away 
from the pin-mounting plate and so. presses 
down upon the partially formed electrical-re 
sistance element as shown in Fig. 8, until the 
pins are withdrawn from the compressed em 
bedding material surrounding the resistance coil 
and its terminal members f'. The completion 
of the first pressure stroke thus leaves the re 
sistance coils embedded in compressed material 
in the die cavity. 

After completion of the first press stroke, as 
aforesaid, the de S and bed 4 are pulled away 
from the platen to the loading table 2 where the 
remaining unfilled portion of the die cavity is 
again filled with embedding material, as shown 
in Fig. 8 and the excess struck of by a scraper 

The form member comprising plates 
and 8 is then removed from the head of the press 
and a finishing plate of a similar shape is placed 
on top of the material in the filled die cavity 
and die combination including the plates 4 and 

are placed in position on the press platen and 
pressure is again applied in the same manner 
as hereinabove specified. Upon completion of 
this second stroke of the press, the die is again 
withdrawn after last pressing, on to the loading 
table, where suitable ejecting mechanism, oper 
ating through pins 2, will engage the pins 2 
of the combination die S and through a raising 
of such ejector pins 2 will force upwardly the 
loose bottom or stripper plate and the finished 
electric-resistance element will be ejected from 
the die cavity, The finishing plate may be re 
moved at any suitable time and this ejection may 
be accomplished either before or after such re 
moval. 
Some element constructions require additional 

resistors, and in Fig. 11 I have shown a deeper 
form of die cavity of the type shown in Figs. 8, 8. 
and 9, adapted for embedding two resistors in 
my compressed embedding material. This form 
of my invention is produced by following the 
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8 
same to finish the element. The terminals' 
of the upper coil will, of course, be of less height 
than of the lower. coil and all the terminals of 
the two resistor coils will be so positioned as shown 
so as not to conflict with each other. 
While I have hereinabove referred to resistor 

coils, it will be understood that I do not wish 
to limit myself specifically to the use of coils as 
ribbon, strip or like resistors may, in accordance 
with my invention, be similarly inserted and 
embedded in compressed embedding material. 
Informing electric-resistance heating-elements 

for flat electrically heated devices which are 
adapted for use in the cast-in process herein 
after described, I preferably provide the form 
with a series of pins 22 which produce holes 2 

20 

in the finished electric-resistance element which 
holes have a tying function as hereinabove speci fled. 

It will also be seen from the above that I pro 
vide an accurately die-outlined element with 
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practice herein above described except that in 
stead of compressing two layers of embedding 
material for a single resistor, three layers will 
be successively compressed. Thus, a second re 
sistor f3 will be partially embedded in the sur 
face of the second layer and a third layer of 
embedding material will be compressed above the 

70 

75 

complete embedding, supporting and surrounding 
of the resistor coil by walls of accurately-meas 
ured thickness and that my method produces a 
uniform covering of the resistor coils with an 
electrical insulating and heat-conducting mater 
rial, and also that I provide for the uniform and 
accurate location of the terminal members, and 
also provide in the element, accurate positioning 
of holes or other parts which are used as sup 
porting means when the same is placed in a mold 
to receive the molten metal as hereinafter de 
scribed. 

It will be seen also that I have provided an 
electric-resistance element comprising a member 
in flat shape, which may be made of relatively 
thin depth or cross section, whereby the resist 
ance coil may be distributed longitudinally as 
required or necessary in relation to the flat sur 
face to be heated and still the said resistance 
coll may, in the finished article or device, be 
positioned close to the surface to be heated with 
a minimum mass of insulating material and a 
minimum mass of cast metal between such re 
sistor and the said surface to be heated. 

In producing an electrically-heated device such 
as a flat iron base, I provide a two-part mold 
24 having a back member 24' and a face or front 
member 24, so arranged and formed as to pro 
duce a suitable molding cavity 25 and pouring . 
conduits therefor. I then mount in the molding 
cavity 25 of such mold, the bare or unsheathed 
electric resistance element E. It is desirable to 
mount and maintain said insulating element E in 
properly aligned position within the mold cavity 
and to provide mounting means that will align 
the same and prevent any shifting thereof in 
said mold cavity during the casting-in operation. 
With this end in view, as shown in Figs. 12 and 13, 
the lower part of one wall of the mold cavity and 
preferably lower part of the wall in the block 
member 24', is provided with a pair of support 
ing apertures 26 into which the terminals 3' at 
the lower end of the element are adapted to ex 
tend, an insulating spacing ring 2 preferably 
being positioned on each of such terminals to 
suitably space the surface of the element E from 
the wall of the mold, and the upper part of the 
element is properly spaced and retained or sup 
ported in position on the same wall of the mold 
by providing an upper supporting aperture 26, 
extending into said aperture a screw 27 suitably 
mounted in the element E and having a spacing 
washer 27' cooperating therewith to space the 
upper part of the surface of the element from 

  



9 
said wall of the mold. As shown, the screw 27 
is secured in one of the upper tie holes 23 and 
projects outwardly beyond one side surface there 
of, and this screw with the two terminals pro 
vide a three-point contact with one wall of the 
mold cavity. In order to prevent any shifting 
of the element E in the holes 26 and 26, I pro 
ject at the opposite side of the element E a plu 
rality of resilient abutments 30' adapted to con 
tact with the opposite wall of the cavity in the 
face member 24. As illustrated, these resilient 
abutments comprise extension portions of light 
springs 30 mounted in three tie-holes 23 at three 
points adjacent to the supporting holes 26, 26 
so as to form, upon the closing of the molding, 
a three-point abutment or contact with the said 
opposite wall thereof and to cooperate with the 
screw 27 and terminals 3' for the purpose of 
aligning the element upon the closing of the 
mold and preventing any shifting of such element 
after the mold is closed and during the Subse 
quent handling and pouring operation. As illus 
trated, the body portions of three spiral Springs 
30 are mounted or seated in three holes in the 
element and each of these springs has an exten 
sion terminal portion 30 projecting above the 
surface of the element on the side thereof oppo 
site to the rigid projecting members 2 and 3. 
When the cover 24 of the mold is applied over 
the cavity, these terminal portions 30' contact 
with the inner wall or surface of the said mem: 
ber 24a and thus, in case the element has shifted 
outwardly in the mold holes 26, will press the 
same back into properly aligned relationship and 
will hold said element in proper position during 
the pouring operation. It will be understood that 
these springs, as well as the screw and spacing 
washers, will remain in the element and be em 
bedded in the cast metal during the pouring 
operation. The figures illustrate a "dry sand' 
mold of conventional type, but it will be under 
stood that the same arrangement may be used 
in a "green sand' mold provided that Small dry 
sand plugs be made and set in the green sand at 
the terminals and at the screw or other third 
point so that the element might be properly 
supported in the mold cavity. 

In the mold embodiment shown, the molten 
metal is poured through a conduit 28 connected 
at 28' with the bottom of the mold cavity so that 
the molten metal enters said mold cavity 25 
through the bottom thereof and rises in a pool 
to completely surround the element and also to 
enter and fill the series of holes 23 therein. The 
molten metal rises, as aforesaid, and any dirt or 
impurities floating on the top surface of the 
molten pool and also expanded air or gas is driven 

- out of the cavity through the riser conduit 29 
which is connected at its lower end with the mold 
cavity and at its upper end is free to the atmos- 60 
phere. 
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It will be seen, furthermore, that by providing 
a flat piece of material with holes extending 
through the same from side to side, I am enabled, 
in the molding operation when the cast metal 
flows through such holes, to form Secure ties be 
tween thin, adjacent, flat walls formed in the 
cast metal, which thin Walls might otherwise be 
too weak and expand away from the surface of 
the insulating element when the same is sub 
jected, in Operation, to high temperatures. 
The shrinkage or contraction of the metal of 

the article about the element on cooling obviously 
causes a pressure to be exerted against the walls 
Or surfaces of the element. This shrinkage pres 

s 
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sure tightens the joint between such metal and 
the Surface of the element so that a tightly con 
tacted and shrink-on autogenous joint between 
the metal and embedding material provides for 
highly efficient heat transfer or conduction 
through such joint. 

In casting-in an element such as hereinabove 
described, I have found that, after the element 
is mounted in the mold as hereinabove described, 
it is desirable to apply the molten metal to the 
element gradually and while the mold is posi 
tioned in upright position supported on one edge. 
I, therefore, as shown, position and support the 
mold in upright position on its bottom edge and 
pour through the channel or conduit 28 and 28' 
which extends vertically from the top edge to a 
point below the bottom of the mold cavity and 
communicates with said bottom of the mold cav 
ity (within which the element is supported) at 
the bottom thereof so that the poured metal 
gradually rises in the cavity and surrounds the 
element therein. I find that this procedure en 
ables the metal to enter all the tie-holes and 
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cavities and to produce 
above specified. 

Having described my invention, I claim: 
In an electrically-heated device, the combina 

tion of an electric-resistance heating element 
comprising a resistor coil, a compressed mass of 
electrical insulating and heat conducting mate 

the tight joint herein 

rial having substantially flat surfaces and com 
pletely embedding said coil between said surfaces 
thereof and providing a preformed unitary body 
having inherent strength and rigidity, said pre 
formed body having a plurality of tie holes ex 
tending between said substantially flat surfaces, 
and a shell of cast metal in direct contact with 
Substantially the entire area of the surfaces of 
Said body of embedding material, said shell hav 
ing integral tie portions of said cast metal ex 
tending through said tie holes of said body of 
embedding material and connecting opposite por 
tions of said shell of cast metal. 

  


