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i Thisinvention reatesto electrica heating ele 
ment:S, and particulary to thOSeofrod-like fGr 
nation, in Which a lineating flagent is encoSed 
Within an outer metallic:sleeve and Withan inter 
posed insulatingandheat conducting materia to 
:Cated between the outer Sleeve and the fila,2e:Ri. 

It is an object of the invention to provide an 
article of this character il Wichia, naXimU2 o 
protection for the haating fiament is provided; 
in Which the filament i3 SO enclosed and pro 
tected that contact With air and With resuitanti 
oxidation Will be prevented and as a rest the 
life of the heating element materially increaSed. 

It is another object of the invention to provicie 
an imprGVed method by Which heating eiesetS 
can be manufactured easily and inexpensive y; 
it is an object of the invention to provide a heat 
ing element Which Canbe mage i VariOS 3ize:S 
and shapesto suit different reguirenent:S, and One 
Which Will Stand high temperatures forlong pe 
iOds Of use. 
More particularly, the invention contemplates 

the provision of a heating element consisting of a 
filament SurrGUnded by and Spaced from a metal 
lic sleeve, With the Space between the sleeve and 
the filament completely filled With glaSS, the giaSS 
closely Surrounding the filament and maintaining 
it centrally in the sleeve and out Of contact With 
the Walls of the sleeve. The invention further 
conterplates the provision of a method Ciak 
ing Such a heating element Wherein theiiament 
is surrounded by a gla SS tube and the gia,SS tube is 
enclosed in the outer metallic sleeve, and heating 
means travelling the length of the sleeve applies 
heat to the glaSS tube to render the Same molten 
While longitudinal preSSure is applied to the giaSS 
tube So that as the sane is melted by the heat it, 
fills the entire interior of the sleeve and closey 
surrounds the filament, and holds it centrally of 
the sleeve and free from contact With the inner 
Wall Surfaces thereof. 
With these and Other object:S to be hereinafei 

set forth, in View, I have devised the particular 
arrangement of parts to be described and more 
Specifically pointed out in the claims appended 
hereto. 

In the accompanying drawing, Wherein anilius 
trative embodiment of the investion is disclosed, 

Fig. 1 is an elevational view, With part:S broken 
a Way and Other part:S in Section, of an electrical 
heating element made according to the invention; 

Fig. 2 is a View showing the manner in Which 
the heating element is made; W 

Fig. 3 is a Sectional View taken on the line 3-3 
of Fig. 1; 

Fig. 4 is a View of One of the heating element:S 
of Straight formation; and 

Fig. 5 shoWS a heating element in the form oi 
a loop. 

Referring to the drawing, indicates the fila 
nent of the heating element, Which filament may 
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be of Nichrome Wire or Other Suitable material. 
In the forn showin, the filialment : is spiral or 
helical andat.each of.itSends.it is attac:2edito the 
terinais.indicatedreSpectivelyat 2:and3. These 
terinais may benetallicrodsor WireSandmay 
be Welded or CtherWise SeCurely attached to the 
Opposita ends of the filament coil, ormay be 
frictionally hald Within the Spiral's Of the coi by 
a tight it therein. 

The OutSide caSingor covering of the heating 
eleixeint consist:S of a metallic sleeve or tube 5 
Which haSan inside diameter considerably arger 
Èha the dialeter of the filamenti coil I So that 
Vhen the filament is inserited Within the tube or 
Sleeve , an a Rinuar Space is provided Within the 
t:be 5 etWeen the inner Wall Surface of the Said 
ttibe and the fila ent coil , This Space is filed 
With gaSS, Crother Suitable insulating material 
Capable of With Standing heat and becoming 
plastic under high temperature. This filling8 is 
Such as to completely fill the interior pf the metal 
ttie Or Sleeve 5 and to extend between the con 
volutions of the filament coil and thus completely 
encaSe the coii aS Well assurround the inner ends 
of the terminals 2 and 3. 
The method by Which the improved heating 

elementiSmade is clearly shown in Fig. 2. A sup 
30' O' paSe is ShoWIn at i 2 and the Same is pro 
Vided With a recess or seat 3 in Which one end of 
the metal tube Orsleeve 5isseated. Aglass tube 
: is inserted concentrically Within the metal tube 
3 and Said glass tube has one end resting upon 
the Seati3. Inserted within the glass tube 8 is the 
filamenti inaVing the attacined end terminals 2 
arad S Winich protrude out of the opposite ends of 
tine concentric Sleeves 5 and 3, the Iower termina1, 
O' that indicated at 3, eXtending down through 
the Seat 3 and Out of the bore i leading there 
frOn. 
A Weight or other pressure imposing element7 

is placed against the exposed end of the glass 
tube 8 and the Weight I exerts pressure down 
Ward, Or in the direction of the arrow indicated 
at . While Such pressure is being exerted 
against One end of the glass tube 8, a heating de 
Vice, Such as one or more jets projecting gas 
fiames, is directed against the outer tube 5, begin 
ning at the loWerend of the Same, andis slowly 
mOVed upWardly, in the direction of the arrow 
it. The heat from the burner 9 Will melt the 
glaSS tube, causing it to become plastic or molten 
and completely fill the interior of the metal tube 
3 and fioW around the filament f and enter be 
tWeen the convolutions thereof and thus com 
pletely encase the filament and hold it centrally 
Within and Spaced from the outer tube 5. The 
preSSure eXerted by the Weight or pressure means 
T, longitudinally of the glass tube 8, while the 
heat Source 9 travels in an opposite direction, 
Causes the glaSS or filling material 4 to be com 
pacted in the tube 5 and thus caused to fill al 
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of the space within the tube 5 and completely 
Surround and encase the filament . 
When the heating element is used, it Will be 

apparent that the glass filling Will become plastic 
or softened by the heat of the filament , but 
the filling material 4 Will not become Sufficiently 
molten to flow out of the ends of the tube 5, 
for the reason that the filament terminates short 
of the ends of the tube 5 and thus the end pOr 
tions of the glass filling, indicated at 6, 6 in Fig. 
1, donot become hot enough to flow out or permit 
the passage of the hotter central portion of the 
glass filling 4. Of course, closure capS might be 
provided at the opposite ends of the Sleeve O' 
tube 5 to hold the glass filling in place should 
such end-closure means be found desirable. 
The resultant heating elementi, made accord 

ing to the method above described, can be made 
in various shapes and forms, the Same being 
shown in the form of a straight rod in Fig. 4: 
and in loop shape in Fig. 5. The element may 
be readily bent in various forns, and While the 
glass filling might break or shatter When the 
element is so bent, the broken portions Will 
merge together When the element is heated and 
glass becomes molten or plastic under the heat. 
Since the glass filling 4 completely Surrounds 
and encases the filament at al times, air cannot, 
reach the filament and thus OXidation is pre 
Vented. 
One of the difficulties encountered in making 

heating elementS in Which a fiamet is COn 
tained Within an Outer metallic Shel and a pOW 
dered material is deposited Within the shell and 
about the filament, is the maintenance of the 
filamenti centrally and aWay from the Side Wall of 
the Outer metallic Shell during the filing Opera 
tion. Such a difficulty is completley obviated 
With the presenti structure since the glass tube 8, 
inserted Within the metallic shell 5 and Surround 
ing the filament A, Will hold the filamenti centrally 
during the manufacture of the element by the 
method described. 

In describing the method Of naking the heat 
ing element, I have suggested that it be done 
While the tubes 5 and 8 are maintained vertically, 
but it Will be apparent that this ethod (lay 
be carried out With the tubes arranged horzion 
tally or in other positions. In addition to Suport 
ing the tubeS 5 and 8 at One ed On the Seat 3, 
these tubes may be supported along their length 
as required, during the application of the heat 
by the burner 9, and during the Simultaneous 
application of the pressure at One end of the 
gla SS tube 8. A So While i nave herein ShoWIn 
the filament a Sbeing of helica Or Spiral forni, iti 
Will be apparent that the same may be straight 
or otherWise Shaped to Suit Various requirementS. 

Having described One embodiment of the in 
vention, it is obVious that the Same is not to 
be restricted thereto, but is broadenough to cover 
all Structures coming Within the Scope of the an 
neXed claims. 
What I claim is: 
1. The method of making a heating element 

comprising, the Steps of Surrounding a filament 
With a glass tube, encasing the gla SS tube Within 
a metal tube, applying travelling heat longitu 
dinally along the metal tube to heat the S3 e and 
thereby melt the glaSS tube Within Said aetal 
tube, and applying longitudinal preSSure to the 
glass tube during application of the heat So that 
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as the glass tube melts the entire interior of the 
metal tube is filled With molten glass encasing 
the filamenti. 

2. The method of making a heating element 
comprising, surrounding a filament With a glass 
tube, surrounding said glass tube With a metal 
tube, progressively heating the glass tube to melt 
the same inside of the metal tube and cause the 
same to flow around the filament and fill the 
space between the filament and the interior of 
the metal tube and applying pressure longi 
tudinally of the glass tube during the applica 
tion of the heat. 

3. The method of making a heating element 
comprising placing a glass tube Within a metal 
tube and around a filament located Within the 
metal tube to thereby position the glass tube be 
tween said filament and metal tube, and heating 
the glass tube While applying pressure to the 
Same to cause it to floW about the filament and 
completely fill the Space between the filament 
and the interior of the metal tube. 

4. The method of making a heating element 
comprising, placing a glass tube Within a metal 
tube and around a filament located Within the 
metal tube to thereby position the glass tube be 
tween the filament and the metal tube, heating 
the glass by heating neans travelling the length 
of the tube to thereby render the gla SS tube 
molten and cause it to completely fill the Space 
between the filament and the interior Wall Sur 
faces of the Retal tube, and applying preSSure 
in a, direction axially of the glass tube during the 
application of the heat. 

5. The Imethod of making a heating element 
comprising, Surrounding a Spiral filament With 
a gla SS tube, Surrounding Said glaSS tube With a 
metal tube, progressively heating the glass tube 
by travelling heating means moving from one 
end of the glass tube to its other end to thereby 
melt the glaSS tube inside of the metal tube and 
cause the molten gla SS to fioW around the fila 
nent and fill the Space betWeen the filament 
and the interior of the metal tube, and applying 
pressure on the tube in a, direction opposite to 
the direction of movement of the travelling heat 
ing means While the gla SS tube is being heated 
thereby. 

6. The method of making a heating element 
Comprising Surrounding a filament With a glass 
tube, Surrounding the gla SS tube With a metal 
tube, applying preSSure on One end of the glass 
tube While applying heat against the gla SS tube 
With the Source of heat novable in a direction 
opposite to the direction of imposed pressure on 
the gla SS tube. 
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