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(57) ABSTRACT 
A heating element includes an elongated tubular 
sheath which confines a resistance wire supported by a 
thermally conductive electrical insulation material 
which extends to a position flush with the end surface 
of the sheath. Each end portion of the heating element 
is supported by a bulkhead fitting which is formed of 
sheet metal and includes a tubular wall portion having 
helical convolutions defining external threads. A ra 
dial flange portion projects outwardly from the tubular 
wall portion, and another portion of the fitting firmly 
engages the outer surface of the sheath. The flush end 
surfaces of the insulation material and the sheath are 
spaced inwardly from the end surface of the fitting to 
define a cavity, and a thermosetting sealant material is 
disposed within this cavity and the space defined be 
tween the outer surface of the sheath and the helical 
convolutions. 

10 Claims, 4 Drawing Figures 
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ELECTRICAL HEATING ELEMENT AND FITTING 
ASSEMBLY 

RELATED APPLICATION 
This application is a continuation-in-part of applica 

tion Ser. No. 334,002, filed Feb. 20, 1973, now issued 
as U.S. Pat. No. 3,800,415 which is a division of Ser. 
No. 244,516, filed Apr. 17, 1972, U.S. Pat. No. 
3,732,398, a continuation-in-part of Ser. No. 194,742, 
filed Nov. 1, 1971, abandoned. 

BACKGROUND OF THE INVENTION 
The present invention is directed to the type of elec 

trical heating element and fitting assembly disclosed in 
U.S. Pat. No. 3,657,519 which issued to applicant on 
Apr. 18, 1972. 

In the art of electrical heating elements which are 
used within the sump of either a commercial or a do 
mestic dishwashing machine, commonly the heating 
element includes an elongated tubular metal sheath in 
which a nickel-chromium electrical resistance, wire is 
concentrically supported by a thermally conductive 
electrical insulation material such as magnesium oxide. 
The ends of the wire are attached to corresponding 
terminal pins which project axially from the end por 
tions of the sheath. A. machined metal fitting is com 
monly brazed or soldered to the end portions of the 
sheath. 
To protect the dry rigid magnesium oxide insulation 

material and hermetically seal it against moisture, the 
material is sandblasted or mechanically removed from 
each end or tip portion of the sheath to define an annu 
lar cavity surrounding the projecting terminal pin. This 
cavity is then filled with a sealant material such as an 
epoxy resin, for example, as illustrated in U.S. Pat. No. 
3,354,294. These sandblasting and filling operations 
require substantial time and add significantly to the 
cost of producing the heating element. 
The above patent application discloses a novel and 

an improved means for securing the end portions of a 
sheath-type heating element to the wall of a liquid 
heating tank or vessel. This means includes a tubular 
bulkhead bushing or fitting which is drawn from sheet 
metal such as brass and is deformed to define helical 
convolutions which form external threads for receiving 
a mating drawn sheet metal nut. The bulkhead fitting is 
secured and sealed to the corresponding end portion of 
the sheath by soft solder which forms an electrical 
ground connection between the end portion of the 
sheath and the fitting so that the sheath can be 
grounded through the fitting by a suitable ground wire 
attached to the fitting through a ring-type terminal. 

sUMMARY OF THE INVENTION 
The present invention is directed to an improved 

electrical heating element and bulkhead fitting assem 
bly which significantly reduces the cost of manufactur 
ing the assembly by eliminating operations for prepar 
ing the heating element to receive the fittings and by 
simplifying the assembly of the fittings onto the heating 
clement and hermetically sealing the heating element 
all in one assembly operation. That is, the present in 
vention eliminates the need for sandblasting the ther 
mally conductive insultation material from each end 
portion of the sheath of the heating element and pro 
vides for hermetically sealing the insulation material 
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2 
assembling the fitting onto the heating element. The 
invention also provides a simplified means for forming 
a positive electrical ground between the bulkhead fit 
ting and the end portion of the sheath without soldering 
the fitting to the sheath. Thus, the invention eliminates 
the need for washing the fitting after the soldering 
operation to remove the soldering flux, and further 
provides for minimizing the gauge of the sheet metal 
which is used for producing the fitting. 
The above features and advantages and other advan 

tages of the invention will be clearly apparent from the 
following description, the accompanying drawing and 
the appended claims. 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a plan view of a heating element and fitting 

assembly constructed in accordance with the invention 
and shown mounted on the wall of a liquid heating 
vessel; ' ' . . . . - 

FIG. 2 is an enlarged fragmentary axial section of a 
heating element and fitting assembly; 
FIG. 3 is an enlarged axial section similar to FIG. 2 

and illustrating the method of assembling a fitting onto 
an end portion of the heating element; and 
FIG. 4 is an enlarged fragmentary section showing 

another embodiment of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The immersion heating element 10 shown in FIG. 1 is 
illustrative of the type commonly mounted within the 
sump of an automatic dishwashing machine for heating 
water, and for also heating air during the drying period 
of the washing cycle. The heating element 10 includes 
a metallic sheath 12 which is usually formed from stain 
less steel or nickel alloy tubing and has a circular cross 
sectional configuration. While the sheath 12 shown in 
FIG.1 is generally circular, the sheath may be formed 
in practically any configuration such as, for example, 
rectangular with rounded corners or serpentine shaped. 
The sheath 12 enclosed a high resistance conductor 

or wire 13 having ends connected to corresponding low 
resistance terminal pins 14 which extend concentrically 
through the end portions 15 of the heating element to 
terminal connectors 16. A thermally conductive elec 
trical insulation 18 such as magnesium oxide, sur 
rounds the wire 13 and each terminal pin 14 and sup 
ports the wire and pins concentrically within the sheath 
12. 
As shown in the above application, each end portion. 

15 of the heating element 10 extends through a corre 
sponding circular hole or opening 19 (FIG.2) formed 
within a bulkhead or wall 20 such as the wall which 
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within the heating element during the operation of 

defines the sump of an automatic dishwashing machine. 
Each end portion 15 of the heating element 10 is se 
cured to the wall 20 by a fitting assembly which in 
cludes a tubular bulkhead fitting 25 (FIG. 2) formed by 
drawing and deforming a sheet metal disk in successive 
or progressive steps. Since the fittings 25 mounted on 
both end portions. 15 of the heating element 10 are 
identical, only one will be described in detail. 

In accordance with the present invention, each fitting 
25 includes a flange portion 28 which is partially 
formed by an outwardly projecting radial flange wall 
29. The wall 29 has an outer periphery integrally con 
nected to an inwardly projecting radial flange wall 31 
which extends to form a frusto-conical hub portion 32 
defining a circular opening having a diameter slightly 
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less than the outer diameter of the sheath 12. . . . 
The fitting 25 further includes a cylindrical wall por 

tion 34 which extends from the flange wall 29 and 
which is adapted to receive a rubber grommet 36 (FIG. 
1) mounted within the corresponding opening 19 
within the wall 20 when the heating element is installed 
within the wall. The cylindrical wall portion 34 con 
nects with a tubular wall portion 38 having helical 
convolutions 39 which define corresponding external 
helical threads. As a result of the uniform wall thick 
ness of the fitting 25, the convolutions 39 provide the 
tubular portion 38 with a corrugated wall configuration 
in axial cross-section as illustrated in FIG.2. Preferably 
the inner diameter of the convolutions 39 is substan 
tially the same as the outer diameter of the sheath 12 as 
shown in FIG. 2. The convoluted tubular portion 38 
connects with a cylindrical portion 41 which preferably 
projects inwardly and has an inner diameter slightly less 
than the outer diameter of the sheath 12 so that the 
cylindrical portion 41 firmly engages the sheath 12 in 
press-fit relation. 
As shown in FIG. 2, the end surface 42 of the insula 

tion material 18 is flush with the end surface 43 of the 
sheath 12, and these flush end surfaces are located 
inwardly from the outer end surface 44 of the fitting 25. 
A water-tight seal is formed between the end portion of 
the sheath 12 and the bulkhead fitting 25 by a sealant 
material 45. Preferably, the sealant material 45 consists 
of a heat activated thermosetting epoxy resin. This 
material fills not only the annular space or cavity 
around the terminal pin 14 between the end surface of 
the fitting 25 and the flush end surfaces of the sheath 
12 and insulation material 18, but also fills the space 
defined between each convolution 39 and the outer 
surface of the sheath 12. The sealant material 45 also 
fills the space between the parallel walls 29 and 31 of 
the flange portion 28 as well as the space defined be 
tween the cylindrical wall portion 34 and the outer 
surface of the sheath 12. 

Referring to FIG. 3, each of the bulkhead bushings or 
fittings 25 is assembled onto the corresponding end 
portion 15 of the heating element 10 in the following 
manner. The hub portion 32 of the fitting 25 is pressed 
onto the end portion of the sheath 12 until the sheath 
projects a fraction of an inch into the fitting as indi 
cated in FIG. 3. A predetermined quantity of heat acti 
vated liquid epoxy resin material 45 is injected or 
poured into the fitting 25 so that the material 45 fills 
the space within the flange portion 28 of the fitting and 
the space above the flush end surfaces of the sheath 12 
and insulation material 18 to a level as generally indi 
cated in FIG. 3. The fitting 25 is then pressed further 
onto the end portion 15 of the heating element 12 until 
the fitting 25 is positioned as shown in FIG. 2. 
During this pressing operation, the epoxy resin mate 

rial 45 fills the space between the convolutions 39 and 
the outer surface of the sheath 12 and results in filling 
the annular space or cavity surrounding the terminal 
pin 16 between the end surface of the fitting 25 and the 
flush end surfaces of the sheath 12 and insulation mate 
rial 18. The heating element assembly is then heated 
within an oven to activate the epoxy resin material 45 
and to set the material to a rigid condition forming a 
positive hermetic seal between the fitting 25 and the 
corresponding end portion 15 of the heating element 
10. When the heating element is installed within the 
tank wall 20, the rubber grommets 36 form water-tight 
seals between the flange portions 28 of the fittings 25 

4 
and the tank wall 20 in response to tightening of mating 
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tubular sheet metal nuts 50 threaded onto the tubular 
portions 38 of the fittings as shown in the above appli 
Cato. 

Referring to FIG. 4, a modified form of a heating 
element and fitting assembly includes a tubular bushing 
or fitting 50 having a cylindrical wall portion 54 which 
corresponds with the cylindrical wall portion 34 of the 
fitting 25 shown in FIG. 2 and is adapted to receive the 
rubber grommet, 36. An outwardly projecting radial 
flange portion 56 is connected to the cylindrical wall 
portion 54 by a curved neck or hub portion 58 which 
projects inwardly from the cylindrical wall portion 54 
and firmly engages the outer surface of the metallic 
sheath 12. thus the neck or hub portion 58 serves the 
same function as the hub portion 32 of the embodiment 
shown in FIGS. 2 and 3, that is, to confine the sealant 
material 45, to provide a tapered or curved lead surface 
for inserting the sheath 12 into the fitting 50 and to 
cooperate with the portion 41 to form an electrical 
ground between the sheath and the fitting. In other 
respects, the fitting 50 is constructed substantially iden 
tical to the fitting 25. 
From the drawing and the above description, it is 

apparent that a heating element and fitting assembly 
constructed in accordance with the present invention, 
provides desirable features and advantages. For exam 
ple, the bulkhead bushing or fitting 25 or 50 is quickly 
and economically produced from a disc of sheet metal 
and assembles onto an end portion 15 of a heating 
element 10 in a manner which eliminates the operation 
of sandblasting an annular cavity within the end portion 
of the metal sheath 12 around the terminal pin 14. The 
epoxy resin material not only forms a positive hermetic 
seal for the end surface of the insulation material 18, 
but also forms a water-tight seal between the fitting 25 
or 50 and the outer surface of the sheath 12. In addi 
tion, the rigid epoxy resin forms a rigid solid mass be 
tween the convolutions 39 and the end portion 15 of 
the heating element 10 so that the threads formed by 
the convolutions 39 do not collapse or deform when 
the corresponding nut 50 is tightened with substantial 
torque. 
The hub portion 32 of the fitting 25 or the hub por 

tion 58 of the fitting 50 not only forms a tapered lead 
surface receiving the tip portion of the heating element 
10 in a press-fit relation, but also forms a positive elec 
trical ground connection between the outer surface of 
the sheath 12 and the fitting 25 or 50. As mentioned 
above, another such ground is formed between the 
cylindrical portion 41 and the sheath. 
While the forms of heating element and fitting assem 

bly herein described constitute preferred embodiments 
of the invention, it is to be understood that the inven 
tion is not limited to these precise forms of assembly, 
and that changes may be made therein without depart 
ing from the scope and spirit of the invention. 
The invention having thus been described, the 

lowing is claimed: . . . . 
1. A heating element and fitting assembly for mount 

ing within spaced openings in a wall of a liquid heating 

fol. 

vessel, said assembly comprising an elongated tubular 

65 

sheath having opposite end portions, an electrical resis 
tance heating element extending longitudinally within 
said sheath and supported therein by a thermally con 
ductive insulator material, an electrical connector con 
nected to each end of said heating element and project 
ing through the corresponding said end portion of said 
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sheath, a sheet metal tubular fitting mounted on each 
said end portion of said sheath and adapted to extend 
through the corresponding opening within the wall, 
each said fitting having a substantially uniform wall 
thickness and including an outwardly projecting pe 
ripheral flange portion integrally connected to a tubu 
lar wall portion, said flange portion of each said fitting 
includes a radially outwardly projecting annular wall 
integrally connected to a radially inwardly projecting 
annular wall providing said flange portion with a dou 
ble wall thickness, said tubular wall portion of each said 
fitting having a deformed wall configuration forming an 
outwardly projecting threaded portion around said 
sheath, each said fitting including a portion in radial 
gripping engagement with the corresponding said end 
portion of said sheath to form an electrical conductor 
therewith and for securing said fitting to said end por 
tion of said sheath, and means forming a liquid-tight 
seal between each said fitting and said sheath. 

2. A heating element and fitting assembly as defined 
in claim 1 wherein each said fitting includes an annular 
portion projecting generally axially from said radially 
inwardly projecting annular wall and having said grip 
ping engagement with said sheath. 

3. A heating element and fitting assembly for mount 
ing within spaced openings in a wall of a liquid heating 
vessel, said assembly comprising an elongated tubular 
sheath having opposite generally cylindrical end por 
tions, an electrical resistance heating element extend 
ing longitudinally within said sheath and supported 
therein by a thermally conductive insulator material, an 
electrical connector connected to each end of said 
heating element and projecting through the corre 
sponding said end portion of said sheath, a sheet metal 
tubular fitting mounted on each said end portion of said 
sheath and adapted to extend through the correspond 
ing opening within the wall, each said fitting having a 
substantially uniform wall thickness and including an 
outwardly projecting peripheral flange portion inte 
grally connected to a tubular wall portion, said tubular 
wall portion of each said fitting having a deformed 
convoluted wall configuration forming an outwardly 
projecting threaded portion around said sheath, each 
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5. A heating element and fitting assembly as defined 

in claim 3 wherein said annular neck portion of each 
said fitting connects said flange portion to sai 
threaded portion. 

6. A heating element and fitting assembly as defined 
in claim 3 wherein said annular neck portion of each 
said fitting is in radial gripping engagement with said 
sheath. 

7. A heating element and fitting assembly as defined 
in claim 3 wherein said tubular wall portion of each 
said fitting includes a smooth cylindrical wall portion 
extending from said threaded portion, and said annular 
neck portion connects said cylindrical wall portion to 
said flange portion. 

8. A heating element and fitting assembly as defined 
in claim 7 wherein said cylindrical wall portion of each 
said fitting has an inner diameter greater than the outer 
diameter of said sheath to form an annular space there 
between, and said means forming said liquid-tight seal 
comprises a sealing material within said annular space. 

9. A heating element and fitting assembly as defined 
in claim 3 wherein said sheath has an end surface termi 
nating within said tubular wall portion of each said 
fitting, and said insulator material extends to each said 
end surface of said sheath and is generally flush there 
with. 

10. In a heating element and fitting assembly for 
mounting within spaced openings in a wall of a liquid 
heating vessel and including an elongated tubular 
sheath having opposite generally cylindrical end por 
tions, an electrical resistance heating element extend 
ing longitudinally within said sheath and supported 
therein by a thermally conductive insulator material, an 
electrical connector connected to each end of said 
heating element and projecting through the corre 
sponding said end portion of said sheath, a tubular 
fitting mounted on each said end portion of said sheath 
and adapted to extend through the corresponding 
opening within the, wall, and means forming a liquid 
tight seal between each said fitting and said sheath, the 
improvement wherein each of said fittings has a sub 
stantially uniform wall thickness and comprises a 
drawn sheet metal tubular wall portion, an integral 

said fitting including an inwardly projecting substan- as peripherally extending sheet metal flange portion pro 
tially annular neck portion having an inner diameter 
substantially the same as the outer diameter of the 
corresponding said end portion of said sheath, and 
means forming a liquid-tight seal between each said 
fitting and said sheath. 

4. A heating element and fitting assembly as defined 
in claim 3 wherein said tubular wall portion of each 
said fitting includes said annular neck portion. 

jecting outwardly from said tubular wall portion, said 
sheet metal tubular wall portion of each said fitting 
having a corrugated wall configuration in axial cross 
section to form an outwardly and inwardly projecting 

o convoluted threaded portion, and said convoluted 
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threaded portion of each said fitting extends around the 
corresponding said end portion of said sheath. 
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