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[57] ABSTRACT 

An electric immersion heater assembly for hot water 
heating boilers provided as a single phase circuit with 
a central conductive reinforcing rod that is utilized as 
one electrode and a ceramic body surrounding said 
rod with a resistance heating wire spirally wound upon 
said ceramic body and connected at its other end with 
a second electrode, said electrodes extending out of 

- the heater at the unimmersed end and said immersed 
portion glazed with a non-conductive coating. 

4 Claims, 5 Drawing Figures 
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ELECTRKC HMMERSION HEATER ASSEMBLY 

This application is a’division of the co-pending appli 
cation, Ser. No. 161,596, ?led July 12, 1971, now US. 
Pat. No. 3,707,618. 
This invention relates to an electric immersion heater 

assembly and more particularly to an electric heater re 
sistance element that is spirally wound upon a non 
conductive rod, said rod having a conductive center 
that also reinforces the extended length of said rod, 
said rod glazed to be waterproof for insertion into a hot 
water heating boiler, said rod mountable through an 
opening in said boiler end plate and clamped to said 
boiler end plate to retain said electric immersion heater 
assembly in an operative, sealed position in said boiler. 

In use in the trade, heaters of this type are generally 
comprised of a central non-conductive core with the 
heating ?lament or resistance wire wrapped around the 
core and the completely wound heater extending to be 
immersed in the ?uid of the tank for heating the water. 
Due to the length of the heater and the material (gener 
ally a vitreous non-conductor such as porcelain), there 
is a danger of the supporting core cracking or actually 
breaking under extreme stress. The boilers in which 
these heaters are mounted are shipped, generally by 
truck, to the job for installation. Many of them are han 
dled roughtly or dropped. This results in broken cores 
and defective heaters. 

It is an object of this invention to provide an electric 
immersion heater assembly that is reinforced along its 
entire length to insure sufficient strength to the sup 
porting core and prevent cracking or actual breaking of 
the unit after it is mounted in a boiler or tank. 

It is a further object of this invention to provide a sin 
gle phase electric immersion heater assembly com 
prised of a central steel reinforcing rod for strength, to 
which a ceramic covering is applied and a resistance 
wire heating element is spirally wound on the surface 
of said non-conductive covering and a protective vitre 
ous glaze applied to completely cover said unit and 
make same completely waterproof so that the unit may, 
bev immersed in a tank of liquid as the means of heating 
said liquid.v ‘ ' ' ’ ' 

1 Other objects of this invention shall be apparent by 
reference to the‘ accompanying‘ detailed description 
and drawings in which 
FIG. l is a side elevational view of a boiler or tank, 
FIG. 2 is an end view of said boiler or tank, 
MG. 3 is a side view (partially in cross section) of a 

single phase electric immersion heater assembly shown 
in a mounted relationship, 
FIG. 4 is an end view taken on line 4—4 of FIG. 3, 

and . ‘ 

FIG. 5 is a cross sectional view (slightly enlarged) 
taken on line 5~5 of HG. 3. 
Referring to FlGS. 1 and 2 there is illustrated a typi~ 

cal boiler or tank 10 for water or other ?uids. FIG. 1 
illustrates an elevational view of a round tank which is 
one embodiment. Other shapes of tanks may be simi 
larly used. FIG. 2 illustrates an end view showing the 
boiler or tank end plate 11. With the heating of liquids 
in tanks of this type, the end plate is generally formed 
with circular apertures 12 to permit the insertion of 
electrical immersion heaters 14.‘ The number of aper 

‘ tures 12 may vary according to the demands of the hot 
water or liquid desired. This invention is primarily con 
cerned with the design and construction of the electri 

2 
cal immersion heater to be installed in the apertures 12. 

Referring to FIG. 3 there is illustrated a cross sec 
.tional view of a single phase electrical immersion 
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heater to be utilized in conjunction with tank 10 as il 
lustrated in FIGS. 1 and 2. The immersion heater 14 is 
of an elongated shape and generally circular in form so 
that the elongated heater 14 may be affixed to the 
boiler or tank plate 11 and extend through aperture 12 
protruding as far as advisable to produce a distributed 
heating affect on the liquid contents of the boiler or 
tank. Due to the elongated structure of the heater and 
du‘e'to the non-conducting materials generally utilized, 
there is a weakness in the structural support and many 
of the heaters break or are damaged because of rough 
handling. In this embodiment the immersion heater 14 
is provided with two metal reinforcing rods 15 that ex 

‘ tend the full length of the heater to provide strength to 
the elongated non-conducting body 16. The body por 
tion 16 is generally round in cross section and on op 
posed sides there are formed deep grooves 16A into 
which rods 15 are inserted. A non-conductive filler is 
added to cover each rod in its groove (if the body por 
tion is ceramic, a similar filler of ceramic is used). The 
finished body with rods 15 inserted will be round in 
cross section. The ceramic body 16 at one end is, at the 
same time, formed into an enlarged mounting end 
which, in this embodiment, appears as a hexagonal 
shape 17. A further extension of the same ceramic 
body 16 protrudes from the hexagonal 'form as a circu 
lar extension 18. To insure a perfect seal when the ele 
ment is mounted through an aperture 12, a sealing 
washer l9, rubber or otherwise, is positioned between 
the portion-l7 and the face of the end plate 11. A 
clamp 20 in the form of a plate with a central aperture 
21 is ?tted over the portion 17. The plate 20 is pro 
vided with apertures for a plurality of bolts 22 to pass 
through. The bolts 22 are mounted through the end 
plate 11 and welded to the end plate as shown in FIG. 
3. Thus with the bolts extending to pass through plate 
20, washers and nuts may be affixed to the bolts to 
draw the end plate 20 into a tight fitting relationship 
with the ceramic body portion 17 retaining it in a 
squeezed sealed position against the end plate 11. The 
immersion heater 14 also comprises a spirally wound 
heater‘ resistance wire 24 wound upon ‘the ceramic 
body 16 as illustrated in FIG. 3. The heater resistance 
wire 24 is connected at one end to one of the rods 15 
and rod 15 in turn is connected to a terminal 25 that 
extends from the ceramic portion 18 to protrude as one 
electrode for the heater. The opposite end of the heater 
resistance wire 24 is connected at the opposite end of 
the ceramic body 16 to the end of the other metal rein 
forcing rod 15 preferably with a drilled insert in the rod 
and a permanently welded connection. Thus the con 
ductive rod 115 at its opposite end is provided with a 
welded terminal 26 that also extends from the ceramic 
body to become the other electrode of the heater ele 
ment. To insure the protection of the heater element 24 
in use, the entire external surface of the ceramic body 
and ‘resistance wire that is mounted within the tank is 
glazed with protective vitreous glaze 27. Thus it is ap 
parent that the electric immersion heater as con 
structed and as illustrated in FIG, 3 will provide a re 
placeable type mounting for easy removal or insertion 
of a new element and will provide a tight seal with the 
end plate of the boiler and will provide a practically in~ 
destructible projecting heater within the boiler. 
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Referring to FIG. 5 there is illustrated a cross sec 

tional view taken on FIG. 3 illustrating the ceramic 
body 16 with the electrodes 15 properly separated 
within the body 16 and the heater resistance wire 24 
wrapped aroundthe body 16 and the protective vitre 
ous glaze 27 covering the entire body. 

Referring to FIG. 3 we may trace the connection of 
the rods 15 and the heating element 24. The pwer line 
is connected at 25 and 26 to rods 15. The heat element 
24 is connected at one end to one of the rods 15 at the 
far end of the body, and to the other rod 15 through the 
ceramic body as illustrated in FIG. 3. Thus the com 
plete element, that is, the body 16 and the resistance 
heating ‘elements are coated with a protective vitreous 
glaze 27 . Thus it is apparent that the electric immersion 
heater as constructed and as illustrated in FIGS. 3 and 
5 will provide a replaceable type mounting for easy re 
moval or insertion of a new element and will provide a 
tight seal with ‘the end of a boiler and will provide a 
practically indestructible projecting immersion heater 
for the boiler. ' 1 

Although we have shown a typical construction of a 
- single phase electric immersion heater and its mounting 
and the manner of clamping or retaining the heater in 
a tight ?tting sealed relationship with the boiler end 
plate, and electrodes to form a reinforced core, the 

- shape of electrodes may vary without departing from 
the spirit of this invention and the particular form or 
pattern of the heating element may vary as long as the 
reinforced central core is retained to provide the de 
sired indestructible form of heater. ' 
The invention described in detail in the foregoing 

speci?cation is subject to changes and modi?cations 
without departing from the principle and spirit thereof. 
The terminology used is for purposes of description and 
not of limitation; the scope of the invention being de 
?ned in the claims. 
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4 
What is claimed is: 
1. An electric immersion type heater comprised of 

spaced central reinforcing rods that are conductive, a 
ceramic tubular shaped covering body that is bonded 
to said central rods to form the immersion end of said 
heater and said ceramic tubular shaped covering body 
having one end enlarged to form the exterior end of 
said body for mounting, an elongated heating resis 
tance wire wound upon the surface of said ceramic 
body, said heating resistance wire conductively con 
nected at each end to the central rods, one connection 
at the immersion end and the other connection at the 
opposite end to provide electrodes that extend through 
said body for a circuit connection and said heating re 
sistance wires extending through said enlarged end of 
said ceramic covering body to be conductively con 
nected to a power source, said electrodes separated 
and protruding at the exterior end, said complete im 
mersion surface of said tubular shaped covering body 
having a fluid-proof non-conductive coating. 

2.‘ An electric immersion-type heater according to 
claim 1 in which the exterior enlarged end of said ce 
ramic body is hexagonal and a third portion of lesser 
radius protrudes on the exterior end to retain both elec 
trodes. ' 

3. In an immersion-type heater according to claim 2 
in which there is a clamping plate with a central aper 
ture to fit over said third portion and a plurality of bolts 
affixed to a boiler, means to clamp said immersion-type 
heater in a tight ?tting relatinship to said boiler. 

4. An electric immersion-type heater according to 
claim 1 in which the ceramic tubular shaped body is 
cast about said central rods to form an extended body 
capable of resisting cracking or breaking along the 
length of said body. 

* * * * 


