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The present invention relates to metallic sheathed elec 
tric resistance heaters, more particularly to such heaters 
which are hermetically sealed against entrance of mois 
ture or other deleterious substances, and the principal ob 
ject of the invention is to provide new and improved 
heaters of the character described, and new and improved 
methods of making the same. 

Electric heaters of the type wherein a tubular metallic 
sheath encloses a resistor conductor, wherein a terminal 
conductor is connected to said resistor conductor within 
the sheath and projects axially outwardly of an open end 
thereof, wherein a flexible, insulated lead wire is electri~ 
cally connected to said terminal conductor, and wherein 
a molded body of cured-in-position, rubber-like material 
extends between and is bonded to the sheath and the lead 
wire insulation and embeds the connection between the 
lead wire and the terminal conductor have long been 
known and used. Such a heater assembly is shown and 
described in Letters Patent No. 2,659,795, assigned to the 
same assignee as is the instant case. 
While heaters of the type disclosed in the above patent 

have been widely used, relatively high manufacturing costs 
have restricted even more widespread use. These high 
costs have largely resulted from the necessity of curing the 
rubber-like material body in a heated mold. Such molds 
are expensive, large numbers of molds are required in high 
volume production, and disposition of the assembly in the 
mold and its removal therefrom is time-consuming. 

While the present invention provides a finished assembly 
which may not be superior to that 'heretofore provided, 
such assembly may be produced at markedly lower costs 
because of the elimination of the previously »required 
molds. Other advantages will become apparent from a 
study of the following description and from the drawing 
appended hereto. 

In the drawing accompanying this specification and 
forming a part of this application there is shown, for pur 
pose of illustration, an embodiment which the invention 
may assume, and in this drawing: 
FIGURE 1 is a fragmentary elevational view of a com 

pleted heater assembly constructed in accordance with the 
present invention, 
FIGURE 2 is a view in longitudinal section of the as- 'y 

sembly seen in FIGURE l, and 
FIGURES 3, 4 and 5 are views similar to FIGURE 2 

but showing successive stages of manufacture. 
With reference to FIGURES l and 2, there is illustrated 

a conventional electric resistance heating element 10 of 
the type having a coiled resistor conductor 11 disposed 
-within a tubular metallic sheath 12 which is filled with 
electric-insulating, heat-conductive material 13 preferably 
compacted to a rock-like hardness. Resistor conductor 11 
preferably terminates short of the sheath end and a ter 
minal conductor pin 14 is welded or otherwise electrically 
secured to the conductor 11 within the sheath and projects 
beyond the sheath end to provide for making an electrical 
lpower connection to the heating element. 
The bared end of a flexible, insulated lead Wire 15 is 

electrically connected to the protruding portion of the 
terminal pin 14 in any suitable manner and as herein 
disclosed, a connector 16 is crimped about their juncture 
for such purpose. 
Embedding the juncture aforesaid of the wire and the 

terminal pin is a mass of cured, rubber-like material 17 
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which extends over both the adjoining end of the shea-th 12 
and the insulating covering of the wire 15 and is bonded 
thereto. Enclosing the mass of material 17 is a rubber-like 
sleeve 18 bonded to the material mass, the sheath and the 
wire covering. 

Turning now to the novel mode of manufacture of the 
assembly hereinabove described and with reference first to 
FIGURE 3, the bared end of the lead wire 15 will be 
secured to the terminal pin 14 as by means of a suitable 
connector 16. Next, the adjoining ends of the sheath 12 
and the insulation of the lead wire will be suitably treated 
to ensure a good bond with the mass of material 17. Such 
treatment may, if desired, take place before the wire is 
secured to the terminal pin and may include sand blasting 
or pickling of the sheath end and the coating of the sheath 
end and the wire insulation «with a suitable adhesive. One 
such adhesive found suitable for the present purpose is 
known as Ty-Ply-Up, supplied by the Marbon Corpora 
tion of Gary, Ind. 
With the wire secured to the terminal pin as above 

described and with the adjoining ends of the element sheath 
and the wire covering suitably treated, when necessary, 
an uncured body of rubber 17 ywill be deposited over the 
juncture of the wire and the pin and preferably spanning 
the element sheath and the wire covering as shown in FIG 
URE 4. Next, a sleeve of dielectric, iiexible, heat-shrink 
able material 18 will be slid over the material mass 17, 
such sleeve preferably being somewhat greater in length 
than the material mass as illustrated in FIGURE 5. 

Sleeve 18 is a product of Rayclad Tubes, Incorporated, 
and is known as Thermofit NT. Such sleeve is formed of a 
flexible, dielectric, neoprene material which has been so 
modified in chemical structure that it will shrink in diam 
eter as much as 50% upon subjection to a temperature in 
excess of 175° C. 
With the various parts assembled as seen in FIGURE 5, 

they will be placed in an oven or otherwise subjected to a 
temperature suñicient to cause contraction of the sleeve 
18. As the latter contracts, it functions in a manner similar 
to a mold to compress the flowable, uncured rubber mass 
17 into intimate relation with the element sheath, the ter» 
minal pin, the bared portion of the lead wire and the cover~ 
ing thereof. The assembly will thereafter be maintained at 
a temperature sufficiently high and for a long enough pe 
riod of time to cause the rubber mass to cure and form a 
tight bond with the element sheath and the lead wire 
covering. A bond may also be effected between the rubber 
mass and the sleeve 18 and between the latter and the ele 
ment sheath and 'wire covering. 

In view of the foregoing it will be apparent to those 
skilled in the art that I have accomplished at least the 
principal object of my invention and it will also be ap 
parent to those skilled in the art that the embodiment 
herein described may be variously changed and modified, 
without departing from the spirit of the invention, and 
that the invention is capable of uses and has advantages 
not herein specifically described; hence it will be appre 
ciated that the herein disclosed embodiment is illustrative 
only, and that my invention is not limited thereto. 

I claim: 
1. The method of making a hermetically sealed electri 

cal connection to a metallic sheathed, electric heating ele 
ment having a terminal conductor protruding therefrom, 
which comprises 

electrically connecting the bared end of an insulated lead 
wire to the protruding portion of said terminal con 
ductor, 

depositing a mass of flowable, uncured, rubber-like ma 
terial about the connection between said wire and 
said conductor, 

disposing a heat-shrinkable, flexible `dielectric sleeve 



8,387,864 
3 

over said mass of material and with respective ends 
of such sleeve extending beyond said material and 
over the adjoining end of the element sheath and the 
insulation of the lead Wire, 

radially shrinking the intermediate portion of said sleeve 
about said mass of material by the application of heat 
thus compressing such mass about the electrical vcon 
nection aforesaid and at the same time radially shrink 
ing the opposite ends of said sleeve about the element 
sheath and the Wire insulation respectively, 

and curing said rubber-like mass of material in position 
by the application of heat aforesaid. 

2. The method of cliam 1 wherein said rubber-like mass 
of material extends over the adjoining end of the element 
sheath, 

and further comprising the step of treating the adjoining 
element sheath end prior to deposit of said material 
about said connection to insure a good bond between 
said element sheath end and the cured mass of ma 
terial. 
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' 3. The method of claim 1 wherein said rubber-like mass 
of material extends between adjoining ends ofthe element 
sheath and the insulation of the lead Wire, 
and further comprising the step of treating the adjoin 

ing element sheath end and the insulation of the lead 
wire prior to deposit of said material about said con 
nection to insure a good bond between said element 
sheath end and the cured mass of material and be~ 
tween the latter and the insulation of said wire. 
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