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UNITED STATES PATENT OFFICE 
2,617,002 

ELECTRIC HEATER, 

Frederick E. Hasley, Westal, N. Y., assignor to 
Edwin L. Wiegand Company, Pittsburgh, Pa., 
a corporation of Pennsylvania. 

Application November 27, 1951, Serial No. 258,44 
(C. 20-63) 11. Claims. 

This invention pertains to electric heaters, 
and the principal object of the invention is to 
provide new and improved electric heaters, and 
particularly in respect to the terminal portions 
thereof. This application is a continuation-in 
part of application, Serial No. 94,649, filed May 
21, 1949, for Electric Heaters. 
The invention is particularly adapted for use 

with a sheathed embedded-resistor electric 
heater wherein the resistor element is disposed 
within the sheath and is embedded in an elec 
trical insulating heat conducting refractory 
material. For illustrative purposes the inven 
tion Will heleinafter be described in connection 
with an electric heater comprising a tubular me 
tallic sheath having a resistor element therein 
embedded in an electric insulating heat con 
ducting refractory material, and in which the 
terminal pin of the resistance element extends 
outwardly from an open end of the tubular 
Sheath. 
That the refractory embedding material must 

be thoroughly dried and protected against mois 
ture in order to preserve the insulating and heat 
conducting characteristics of the refractory ma 
terial is well known, and that the provision of 
a protective closure or seal has presented a con 
siderable problem is evidenced by various patents 
such, for example, as the patent to Sutton 
1992,787, which discloses the use of a vitreous 
material such as glass as a closure medium. An 
other patentee, Abbott, in Patent 1,770,824, pro 
poses the use of a material Such as Bakelite as 
the closure medium, and Charbonneau et al. in 
Patent 2,489,998 proposes the use of a Solid rub 
ber plug which is inserted into the open end 
of a tubular sheath and then placed under lon 
gitudinal compression to distort at least One end 
of the rubber plug into engagement with the 
internal wall of the sheath and the external di 
ameter of the terminal pin. 
The use of vitreous or other material Which 

hardens to become a substantially inflexible Solid 
has several disadvantages, One of which is that 
the material used as the closure medium must 
have Substantially the Sane coefficient of ex 
pansion and contraction as the materials going 
to make up the sheath and the terminal pin. 
Otherwise, temperature changes Will produce a 
separation between the sheath wall, the terminal 
pin and the closure medium. Another disad 
vantage of a solid practically inflexible closure 
medium is that such a medium does not provide 
sufficient fiexibility to protect the heater termi 
nal against damage from shocks or blows. The 
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Solid rubber plug as disclosed by Charbonneau 
et al. has the disadvantage that it must be dis 
torted and must be maintained under Such lon 
gitudinal compression as to provide the required 
distortion, and with rubber under pressure, the 
material Will acquire a permanent set and con 
Sequently compression pressure on the Sealing 
plug becomes useleSS and sealing qualities are 
destroyed. 

In accordance With this invention the refrac 
tory embedding material is terminated short of 
the open end of the sheath to provide a pocket 
or chamber. To close the open end of the sheath 
and protect the refractory material from the 
deteriorating effect of moisture, the pocket or 
chamber is filled with a preferably initially fiow 
able adherent material which is or becomes and 
remains elastic, and which material has the 
characteristic of expanding under the influence 
of heat as it cures or polymerizes into a rubbery 
elastic State. A cover or bushing, having an 
opening therein through which the terminal pin 
paSSes, covers the open end of the sheath in a 
manner to closely confine the sealing material 
Within the pocket or chamber, and means are 
provided for maintaining the cover or bushing 
in close overlying relation with the open end 
of the sheath. On use of the heater, heat from 
the resistance element is conducted through the 
refractory material, the sheath and the resistor 
terminal to the Sealing material, which expands 
under the influence of heat, and which also cures 
into an adherent flexible rubber-like material. 
Such expansion within the limits defined by the 
closed pocket or chamber produces tight sealing 
engagement with the inner Wall of the sheath 
and the Outer diameter of the resistor terminal. 
In at least one stage of its change to a rubbery 
fieXible material, the material is tacky and ad 
heres tightly to the inner wall of the sheath 
and the external diameter of the terminal pin, 
and Such material retains its expanded tight 
Sealing condition in its flexible rubber-like state. 
Warious other objects and advantageous fea 

tures of the invention may be had from the foll 
lowing description and taken in conjunction with 
the accompanying dra Wings wherein: 

Figure 1 is a side elevation of a heater embody 
ing one mode of carrying the invention into 
practice; 

Figure 2 is a top view of the heater of Fig 
lure ; 

Figure 3 is an enlarged partial section on the 
line 3-3 of Figure 2; 

Figure 4 is a Side elevation of a heater embody 
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ing a second mode of carrying the invention into 
practice; 

Figure 5 is a top view of the heater shown in 
Figure 4; 
Figure 6 is an enlarged partial section on the 

line E-6 of Figure 5, 
Figure 7 is a vertical section of a heater emi 

bodying a third mode of carrying the invention 
into practice; and 

Figure 8 is a top view of the heater shown 
in Figure 7. 
The heater shown in Figures 1 through 3 is 

of the type commonly used for heating liquids, 
and comprises a resistor designed for the pas 
Sage of an electric current and the consequent 
generation of the desired heat, terminal pins 2 
to which the ends of the resistor are Suitably 
Secured, a sheath 3 suitable to the temperatures 
to be experienced and commonly of metal, and 
refractory material 4 enbedding the resistor 
and the inner ends of the pins 2 and Serving 
both to electrically insulate the resistor and pins 
and also to conduct the heat from the resistor 
to the sheath. 

In the illustrated embodiment the heater is 
bent upon itself providing a body portion 5 
suitable to be inserted into the liquid to be 
heated, and through an opening in the wall of 
the tank or other vessel in which the liquid is 
contained, and in furtherance of this arrange- : 
ment the two substantially parallel end portions 
E3 are welded or otherwise secured fluid-tight 
in openings 7 in a plate 8 containing further 
openings 9 by means of which the plate 8 may 
be boited or otherwise suitably secured to the 
wall of the tank or other vessel marginally of 
the opening through which the body portion of 
the heater has been inserted. 

However, according to the illustrated embodi 
ment the refractory material 4 is not extended 
to the ends of the sheath, or is routed out Short 
of the ends of the sheath, as shown, to thereby 
provide a pocket or chamber adjacent the open 
end of the sheath. Each end of the heater is 
provided with a closure having as one of its ele 
ments a cover or bushing 29, preferably of ce 
ramic or similar refractory insulating material. 
In the embodiment here illustrated, the cover or 
bushing 20 is provided with an axial bore. and 
comprises a shank 2 extending into a respective 
terminal portion 22 of the sheath 3, the Shank 
2 being externally smaller than the interior 
of the respective terminal portions 22 and in 
ternally larger than the exterior of the respec 
tive terminal pins 2. 
Another element of the closure comprises an 

elastic material 23 filling the Spaces between the 
lower end of the Shank 2 and the upper Surface 
of the refractory material A, between the ex 
terior of the terminal pin 2 and the interior 
of the shank 2 and the interior of the sheath 
terminal portion 22. This material is formed 
in position, for example, by placing a proper 
quantity of the material in the pocket Within the 
sheath terminal portion 22 and then applying 
the bushing 29, forcing the shank 2 of the bush 
ing into the material, and thus forcing the ma 
terial to flow upwardly into the Spaces between 
the etxerior of the terminal pin 2 and the in 
terior of the shank 2, and between the exterior 
of the shank 2 and the interior of the sheath 
terminal portion 22. 

For this method of application the material 
23 must necessarily be in a plastic or flowable 
condition when it is first placed in the pocket or 
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chamber, and the material 23 is such that it is 
or becomes and remains elastic and of a nature 
to adhere to the various Surfaces with Which it 
is in contact, and particularly to the exterior of 
the terminal pin f2, the interior of the Shank 
2, the exterior of the shank 2, and the interior 
of the sheath terminal portion 22. 
As one example of a satisfactory material to 

form that part of the closure indicated at 23, 
a suitable uncured and slow-curing silicone rub 
ber, preferably having admixed therewith up to 
twice its weight or more of a Substance Suitable 
as a filler, may be used. The preferred propor 
tions of the admixture depend on Such factors 
as the specific ingredients and the specific ap 
plication, a particular example being approx 
imately equal parts of the silicone rubber known 
commercially as "Silastic 120,' and zircoin ground 
to as fine as minus 400 mesh or finer. 
The cover or bushing 29 is held tightly in po 

Sition in overlying relation. With the Open end 
of the sheath 3 in order to closely confine the 
material 23 within a predetermined area in the 
open end of the sheath whereby expansion of 
the material 23 on curing will press the material 
tightly against the surfaces and provide a very 
tight and effective seal. As shown in Figures 1 
to 3 of the drawings, the bushing 20 is held in 
position by the coaction of a terminal Connec 
tion 24 which is received and Seated in a receSS 
25 in , the head of the cover or bushing, and 
which is provided with an axial bore 26 accom 
modating the end portion of the terminal pin 
2. The terminal connection is held in position 
by being SWaged or otherwise Suitably Secured 
to the end portion of the terminal pin f2, and 
is so positioned with respect to the cover or bush 
ing 20 that it will hold the cover or bushing 
tightly against the open end of the sheath 3. 
The interior of the sheath terminal portion 

22 and the exterior of the shank 2, and the re 
cess 25 and the exterior of the relevant portion 
of the connection terminal 24, may be made of 
suitable non-circular contour, as herein shown, 
in both instances hexagonal, whereby both the 
cover or bushing and also the connection ter 
minal 24 may be positively held against Substan 
tial rotation. 
As hereinbefore stated, the material 23, is 

placed in the pocket or chamber in the end of 
the sheath in flowable condition, and preferably 
in Such amounts that the material Will com 
pletely fill the pocket, or chamber, aSSunning that 
the cover or bushing 20 is not provided with a 
shank 2 f, or to completely fill the area about the 
Shank 2 if the cover or bushing is So provided 
with a shank. With the cover or bushing Secured 
tightly against the open end of the sheath and 
overlying the pocket or chamber so as to confine 
the material 23 closely. Within a predetermined 
area, the heater element is ready for use, and 
upon use of the heater element by flowing a 
suitable current through the terminal pin 2 
on the resistor element , Some heat generated 
by the resistor element will be conducted 
through the refractory material 4, the sheath 
3 and the terminal pin f2 to the material 23 
which causes the material to relatively slowly 
'cure' or polymerize. In at least one stage of the 
curing or polymerization the material 23 assumes 
a tacky condition and adheres tightly to or bonds 
With the Surfaces. With which it is in contact. 
Likewise, during the curing or polymerization, 
the material 23...expands, and Since it is closely 
confined Within a predetermined area, the ma-. 
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terial is pushed tightly against all Surfaces de 
fining that area. While the conplete cause of 
Such expansion of the material 23 on curing 
or polymerization under the influence of heat 
is not fully known, it might be assumed that the 
evolution of gases, during at least the initial 
stages of curing or polymerization, is responsible. 
The material 23 ultimately reaches the stage of 
Substantially complete curing or polymerization 
and becomes a relatively flexible rubberlike maSS, 
and still remains in itS eXpanded condition, 
thereby providing an effectively tight Seal Which 
will protect the refractory material 4 fron. 
noisture. 
The heater as ShoWn in Figures 4 through 6 

is generally of the same construction as the 
heater shown in Figures 1 through 3, but instead 
of the separate bushings 2 of the heater of 
Figures 1 through 3, the heater of Figures 4 
through 6 comprises a single block. A cf a Suit 
able refractory electrically insulating material, 
and which block 4 coacts with both ends of 
the sheath 42, whereby the block i is inherently 
held against rotation. Rotation of the connec 
tion terminals A5 may be prevented merely by 
the block recesses 46 and the exteriors of the 
relevant portions of the connection terminals A5 
being of Suitable non-circular contour, again 
herein ShoWr as hexagonal. 
The block 4, as shown, also nay comprise 

twin bosses Surrounding the sheath terminal 
portions 43, Serving both to insure correct align 
ment of the block 4 in the event the ends of the 
sheath 42 are at S.OneWhat different elevations, 
and also to further close the ends of the sheath. 
The heater shown in Figures 7 and 8 is of the 

type commonly known as a cartridge heater, and 
comprises a core formed of Suitable electric 
insulating materia and provided With a central 
bore 2 and with upper and lower peripheral 
SotS 73 and 74, and a resistor 5 Wound on the 
core and held in position by the paSSage of 
its end portions 76 and 77 through the core 
slots 3 and 4 and having its lower end portions 
77 extending upwardly through the core bore 
T2, a suitable sheath 78 and refractory material 
79 embedding the resistor and Serving both to 
electrically insulate the resistor and to conduct 
heat from the resistor to the Sheath. 

In the embodiment illustrated, the refractory 
material 79 is not extended to the upper end of 
the sheath, or is routed out short of the upper 
end of the sheath, to provide a chamber or pocket, 
and the upper end of the heater is provided With 
a closure having as one of its elements a cover 
or bushing 80 of Suitable insulating refractory 
material and provided with apertures 8 and 82 
into Which extend the terminal portions 83 and 
84. Of the ends of the resistor 5, and including 
a shank 85 extending within the upper end of 
the sheath. 78. 
With the foregoing construction, the Shank 

85 is externally smaller than the interior of the 
upper end of the sheath 78, the apertures 8 
and 82 are larger in cross Section than the 
resistor terminal portions 83 and 84, and there 
upon the closure coin prises as another element, 
eastic lateria. 83 filing the Spaces between the 
lower end of the shank 85 and the upper end 
of the Surface of the refractory material 79, 
between the exteriors of the resistOr terminal 
portions 83 and 84 and the interiors of the 
bushing apertures 8; and 82, and between the 
exterior of the Shank 85 and the interior of the 
upper end of the sheath 8. 
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The material 86, being the same as the na 

terial 23, may be formed into position in a man 
ner corresponding to the manner described in 
respect to the material 23 of the heater Of Figures 
through 3, and preferably is of the nature de 

Scribed in respect to the material 23. 
In the illustrated embodiment the bushing 

88 is held in position also by the coaction of 
connection terminals 8 received and Seated in 
recesses S8 in the head of the bushing, each pro 
vided with an axial bore 89 accommodating the 
end portions of the respective heater terminal 
portions 83 or 84, and each SWaged or otherWise 
Suitably Secured to the end portions of the re 
Spective resistor terminal portions 83 and 84. 
The bushing recesses 88 and the exteriors of 

the relevant portions of the connection terminals 
8 nay be made of Suitable non-circular contour, 
herein shown as hexagonal, thereby to hold the 
connection terminals 8 against Substantial O 
tation at east relative to the bushing 80, and if 
it be desired also to hold the bushing against 
rotation relative to the sheath, the exterior of 
the bushing Shank and the interior of the sheath 
and portion also may be made of non-circular 
contour, for example, hexagonal. 
What is claimed is: 
i. A closure for the terminal opening of a 

Sheathed enbedded-resistor electric heater 
Wherein the resistor eibedding material termi 
nates Short of the terminal opening to form 
With the sheath a pocket above the embedding 
ilaterial, conprising an uincured Silastic material 
Which becomes and retains elastic On curing, and 
which material cures under the influence of heat 
and expands during curing, disposed in said 
pocket, and a cover for the terminal opening of 
the Sheath cornpletely confining Such material 
Within the pocket whereby curing and expansion 
of the material under the influence of heat pro 
duces a tight Seal for the terminal opening of 
the sheath. 

2. An electricai heating device comprising a 
Sheath, an electrical resistance conductor within 
Said. Sheath, a terminal pin electrically connected 
to Said resistance conductor and extending out 
Wardly from an open end of said sheath, elec 
trical insulating and heat conducting material 
protecting Said conductor fron contact with the 
inner Wall Surface of Said sheath, said material 
Stopping Short of Said open end and cooperating 
With the adjacent inner peripheral Wall of said 
Sheath to define a pocket, a rigid closure for the 
Cpen end of the sheath inciuding a sleeve dis 
posed Within Said pocket in Spaced relation. With 
respect to Said inner peripheral wall and Sur 
rounding Said terminal pin in Spaced relation, 
and yieldable Sealing means in the Space between 
Said sleeve and said inner peripheral wall and 
in the Space between said sleeve and said termi 
nal pin, Said Sealing means comprising a mixture 
Of finely divided uncured Silastic and refrac 
tCry inaterials, Which mixture is initially flow 
able and disposed Within said pocket and dis 
posed by the insertion of said sleeve to occupy 
the Spaces hereinbefore inentioned, and said seal 
ing raeans having properties of expanding dur 
ing curing of the Silastic and adhering to the 
SurfaceS defining Such Spaces to seal against 
paSSage of foreign matter, yet having Sufficient 
resiliency to yieldably Support said sleeve and 
Said terminal pin in operative position. 

3. An electrical heating device connprising a 
Sheath, an electrical resistance conductor within 
Said sheath, a terminal pin electrically connected 
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to said resistance conductor and extending out 
wardly from an open end of said sheath, electri 
cal insulating and heat conducting material 
protecting said conductor fron contact with the 
inner Wall surface of said sheath, Said material 
stopping short of said open end and cooperating 
with the adjacent inner peripheral wall of Said 
sheath to define a pocket, a rigid closure for 
the open end of the sheath including a Sleeve 
disposed within said pocket in Spaced relation 
with respect to said inner peripheral Wall and 
surrounding said terminal pin in Spaced relation, 
and yieldable sealing means in the Space between 
said sleeve and said inner peripheral Wall and in 
the space between said sleeve and Said terminal 
pin, said sealing means comprising a mixture of 
finely divided uncured Silastic and refractory 
materials, which mixture is initially flowable and 
disposed within said pocket and displaced by the 
insertion of said sleeve to occupy the Spaces 
hereinbefore mentioned, and Said Sealing means 
having properties of expanding during curing of 
the Silastic and adhering to the Surfaces defining 
such spaces to seal against paSSage of foreign. 
matter, yet having sufficient resiliency to yield 
ably support said sleeve and Said terminal pin 
in operative position, and means on Said terminal 
pin to hold said closure against displacement. 

4. A closure for the terminal opening of a 
sheathed embedded - resistor electric heater 
wherein the resistor embedding naterial termi 
nates short of the terminal opening to form. With 
the sheath a pocket above the embedding na 
terial, comprising an uncured Silastic material 
in flowable condition which becomes and re 
mains elastic on curing, and which material 
cures under the influence of heat and eXpands, 
during curing, disposed in Said pocket, and a 
cover for the terminal opening of the Sheath 
completely confining Such natelial Within the 
pocket whereby curing and eXpansion. Of the 
material under the influence of heat produceS a 
tight Sealing closure for the terminal opening 
of the Sheath. 

5. A closure for the terminal Cpening of a 
Sheathed enteedded - resistor electric heater 
Wherein the resistor enbedding naterial terri 
nates short of the terrainal Opening to form. With 
the sheath a pocket above the eibedding al 
terial, comprising an uncured Sila.Stic material 
in foWable adherent CCIndition. Which becCleS 
and remains ea.Stic On Curiing, aid Which iia 
terial cures under the influence Gif heat and ex 
pands during Curing, disposed in Said pocket, 
and a cover for the ternina Opening of the 
Shealth completely confining Such naterial Within 
the pocket whereby curing and expansion of 
the material under the influence of heat pro 
dices a tight Sealing closure for the terminal 
Cpening of the Sheath. 

6. A closure for the terminal opening of a. 
Sheathed embedded - resistor electric heater 
Wherein the resistor eribedding material terrai 
nates short. Of the terminal Opeining to form. With 
the Sheath a pocket above the enbedding Ina 
terial, comprising a mixture of finely divided 
uncured silastic and refractory materials which, 
iseconneS and enais elastic on curing, and 
which material cres under the infillence of 
heat and expands during curing, disposed in Said 
pocket, and a cover for the terminal opening of 
the Sheath COinpietely confining Sugh Yixture 
within the pocket. Whereby curing and expansion 
of the material under the infiuence of heat 
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8 
produces a tight sealing closure for the terminal 
Opening of the sheath. 

7. A closure for the terminal opening of a 
sheathed embedded - resistor electric heater 
wherein the resistor embedding material termi 
nates short of the terminal opening to form. With 
the sheath a pocket above the embedding na 
terial, comprising a mixture of finely divided un 
cured Silastic and refractory materials in flowable 
adherent condition which becomes and remains 
elastic on curing, and which material cures under 
the influence of heat and expands during curing, 
disposed in said pocket, and a cover for the 
terminal opening of the sheath completely gon 
fining such mixture within the pocket whereby 
curing and expansion of the material under the 
influence of heat produces a tight Sealing closure 
for the terminal opening of the Sheath. 

8. A closure for the terminal opening of a 
sheathed embedded - resistor electric heater 
Wherein the resistor embedding material termi 
nates short of the terminal opening to form 
with the sheath a pocket above the embedding 
material, comprising a finely divided uncured 
Silastic admixed with at least up to twice itS 
weight with a filler, and which admixture be 
comes and remains elastic on curing under the 
influence of heat and expands during curing, dis 
posed in Said pocket, and a cover for the terminal 
opening of the sheath completely confining such 
admixture within the pocket whereby curing and 
expansion thereof under the influence of heat 
produces a tight Sealing closure for the terminal 
opening of the sheath. 

9. A closure for the terminal opening of a 
sheathed embedded - resistor electric heater 
wherein the resistor embedding material termi 
nates short of the terminal opening to form with 
the Sheath a pocket above the embedding ma 
terial, comprising a finely divided uncured Silastic 
a dinixed With at least up to twice its Weight with 
a filler, and Which a dinixture is initially in plastic 
condition and becomes and remains elastic on 
curing under the influence of heat and expands 
during curing, disposed in said pocket, and a cover 
for the terminal Opening of the sheath completely 
confining. Such admixture within the pocket 
Whereby curing and expansion thereof under the 
influence of heat produces a tight sealing closure 
for the terminal Opening of the sheath. 

10. A closure for the terminal opening of a 
sheathed embedded-resistor electric heater 
Wherein the resistor enabedding material termi 
nates Short of the terminal opening to form 
With the Sheath a pocket above the embedding 
material, comprising an admixture of approxi 
Iinately equal parts of a finely divided uncured 
Silastic and a filler, and which admixture be 
COInes and remain Selastic on curing under the 
influence of heat and expands during curing, 
disposed in Said pocket, and a cover for the termi 
nal Opening of the sheath completely confining 
Such admixture Within the pocket whereby curing 
and expansion of the admixture under the in 
fillence of heat produces a tight sealing closure 
for the terminal opening of the sheath. 

11. A closure for the terminal opening of a 
sheathed embedded - resistor electric heater 
Wherein the resistor einbedding material termi. 
nates Short of the terminal opening to form 
With the sheath a pocket above the embedding 
Inaterial, comprising an admixture of approxi 
mately equal parts of a finely divided uncured 
Silastic and a filler, and which admixture is 
initially in plastic condition and becomes and 
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remains elastic on curing under the influence of 
heat and expands during curing disposed in said 
pocket, and a cover for the terminal opening 
of the Sheath completely confining such admix 
ture Within the pocket whereby curing and ex 
pansion of the admixture under the influence 
of heat produces a tight sealing closure for the 
terminal Opening of the sheath. 

FREDERICK E. HASLEY. 
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