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1 
This invention relates to electric heating. ele 

ments» for use in liquid boilers. 
An object of this invention isto provide. antim 

proved heater for mountinginside aboiler, which. 
is; of such construction- that. the heating element 
can readily be removed in the eventany portion 
thereof becomes damaged. 
Another object of this invention is to provide’ 

a heating unit of this kind wherein‘ the-resistance 
coils are mounted in an extruded. ceramic core 
which is loosely positioned in' a closed casing so 
that in the event the coil becomes broken it can 
be readily replaced in the ceramic core or if the 
core becomes broken anew core can readily-be 
inserted in the housing or cover for the unit. 
A further object of this invention‘ is to provide 

a unit of this kind which is formed with coupling 
or mounting means- at its outer‘ endso that the 
unit can'be mounted in various types of boilers or 
hot water heaters; 
A further object of'this invention is to provide 

a heating unit of this kind which is of such con 
struction that. the core or the coil can readily be 
replaced without draining the tank. 
A further objectof this invention is to provide 

an improved heating unit ‘which is of such con 
struction that it can be producedat a lower cost 
than units of this kind at present available and 
at the same time will permit‘. ready replacement 
of any portion thereof. 
To the foregoing objects, and others which may 

hereinafter more fully appear, theinvention con 
sistsof the. novel construction, combination and 
arrangement'of parts, as will be more speci?cally 
referred to and illustrated in the accompanying 
drawings, but it is to be understood that changes, 
variations, and modifications may be resorted to 
which fall within the scope of the invention as 
claimed. 
In the drawings: 
Figure 1 is a detail side elevation of a heating 

unit constructed according to an embodiment of 
this invention, 
Figure 2 is a longitudinal section partly broken 

away of the device, 
Figure 3 is a sectional view taken on the line 

3—3 of Figure 2, 
Figure 4 is a detail side elevation of a unit simi 

lar to that shown in Figures 1 and 2 wherein the 
housing is welded to the side of the tank, 

Figure 5 is an outer end elevation of the unit 
shown in Figure 4, 
Figure 6 is a detail side elevation of another 

modi?cation of this invention, 
Figure 7 is a longitudinal section partly broken 

away of the unit shown in Figure 6, and 
Figure 8 is an inner end elevation of the plug 

used with the unit shown in Figures 6 and 7. 
Referring to the drawings and ?rst to Figures 

1, 2 and 3, the numeral 10 designates generally 

10 

25) 

30 

35 

40 

45 

50 

60 

21 
an elongated“ tubular'housing which is provided 
witha: closed inner end. I I. The'outer end of the 
housing H1» is open and a mounting plate I2 is 
welded; brazed or otherwise ?rmly secured, to the 

l housing: H! at a point, inwardly from the outer 
end‘ thereof, as‘indicated at 13, and the plate I2 is 
adapted’ to be’ securedto the side wall Id of a 
boiler by fastening members [5. Preferably a 
sealing, gasket’ IB'is interposedbetween the plate 
t2: and the side wall. M of‘ the boiler. The hous 
ing Ill'hasloosely mounted therein an elongated 
ceramic core IT. 
The corel'l is formed with a plurality. of longi 

tudinally extendingbores I8 positioned about the 
center thereof and is alsolformed with a central 
bore I 9. There is an electric resistance coil 20 in 
each, of the’ bores |81> and inv practice the coils of 
the’ resistance member 20 are formed integral 
with each" other, sothat a single length of resist 
ancewiremay be- used which is extended through 
therbores t8; and then‘ bent about the ends of the 
core I‘! in. order that only- two ends 2| and 22 
will: be provided‘ for connection with a pair of 
terminalposts, 23 and 24 respectively. 
An outer plug; or ‘cap 25. which may be formed 

oft ceramicmaterial engages within the outer end 
of; the housing. Ill being removably secured there 
inby'means of a; bolt 26- extending diametrically 
through. the outer. end of the housing and of the 
plug; 25:. The plug; 25zisformed at its inner side 
with: an annular chamber 21 within which the 
ends: of the resistance Wires are adapted to engage 
whereby the‘ wires may be readily connected to 
the terminal members 23 and 24. An inner cap 
28;.whi-ch-mayalso:beformed of ceramic material, 
also engages over- the inner end of the core I‘! 
being formed with an annular chamber 29 where 
by the inner ends of the coils of the resistance 
wire 20 may be extended from one bore 18 to an 
adjacent bore. A securing bolt 30 extends 
through the central bore [9 having an inner head 
3! which is counter-sunk in the inner cap 28 and 
the outer end of the bolt 30 is threaded into the 
center of the plug 25. In the formation of the 
core I‘! this core is preferably formed by extrud 
ing the ceramic material, so as to provide a round 
core which is also formed with the circumferen 
tially spaced apart bores or openings for the re 
sistance coils and it is also formed with a cen 
tral bore for receiving the clamping bolt 30. 
Referring now to Figure 4, there is disclosed a 

heating unit which is similar in every respect to 
the heating unit shown in Figure l, with the ex 
ception that the mounting plate I2 is eliminated 
and the housing illa is secured in the side wall Me 
of the boiler by means of brazing or welding as 
indicated at 32. In other respects the heating 
unit Ina shown in Figure 4 is similar to the con 
struction shown in Figures 1, 2 and 3. 

Referring now to Figures 6, 7 and 8, there is 
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disclosed a heating unit which embodies a con 
struction that may be threaded into the side wall 
of a boiler where the wall is heavy enough to 
form threads or where a reinforcing bushing is 
secured to the side wall for receiving a heating 
unit of this type. The heating unit shown in 
Figures 6, 7 and 8 includes a tubular housing 33, 
which is closed by a curved wall 34 at its inner 
end and is open at its outer end. The tubular 
member 33 is tightly secured within the inner 
end of an externally threaded nipple 35 which is 
formed with a nut head 36. A ceramic core 31 
formed with circumferentially spaced apart 
bores 38 for receiving resistance coils 39 is dis 
posed within the tubular member 33 and extends 
through the nipple 35. The nut head 36 is pro 
vided with an annular chamber 49 within which 
a ceramic plug M is adapted to be positioned. 
The plug 4| is removably secured in the counter 
b-ore 40 by means of a set screw 42. The plug 4| 
has extending therethrough a pair of terminal 
members 43 and 413- which are adapted to- be con 
nected to the two ends of the heat resistance coils 
39. The plug til at its inner end is formed with 
an annular chamber 45 within which the inner 
ends 136 and 4'! of the terminal members 43 and 
M are adapted to engage so that the outer ends 
of the heat resistance coils 39 may be left rela 
tively long in order that the plug All may be par 
tially withdrawn from the head 36 without pull 
ing out the core 31. , 
In the use of this heating unit where the tank 

is of such construction that the housing for the 
unit can be welded to the side wall of the tank, 
the construction shown in Figure 4 is used or if 
the tank wall is relatively thick, the construction 
shown in Figures 1, 2 and 3 may be used. Where 
a bushing is provided in the side wall of the tank 
having interior threads, the construction shown 
in Figures 6, '7 and 8 is used. In the event any 
portion of the heating unit becomes broken or‘ 
damaged the core including the heat resistance 
coils may be removed as a unit without removing 
the housing which is sealed with respect to the 
boiler. Where the construction shown in Fig 
ures 1, 2 and 3 is used, the core may be removed 
by withdrawing the locking bolt 26. The core 
can then be pulled out of the sealed housing In 
and any portion of the unit including the ceramic 
core or the heat resistance coil can be replaced. 
Through the provision of an extruded ceramic 
core the manufacturing cost of the heating unit 
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is very considerably reduced and by providing 
the heat resistance coil, which is loosely mounted 
within the bores of the ceramic core, the resist 
ance coil can easily be replaced without damage 
to the ceramic core. It will be apparent from the 
foregoing that this unit can be easily and quickly 
and cheaply repaired or replaced and that once 
the housing has been tightly secured to the side 
-wall of the tank the housing need not be removed 
or disturbed in the event any portion of the unit 
becomes unserviceable. 
The heater shown in Figures 6, 7 and 8 may be 

‘used in either boilers or tanks, or in pipes and 
pipe ?ttings such as are used in instantaneous 
types of heaters. 
The exact con?guration illustrated is regarded 

as the optimum, but some of the desirable results 
inherent in this disclosure may be obtained by 
various slight modi?cations including some de 
parture from the exact con?guraton shown, and 
it is therefore requested that the scope of the 
invention should be regarded as limited only by 
the terms of the claim. 
What I claim is: 
A tank heater comprising a tubular housing 

for extension into a tank, a closed inner end on 
said housing, a ceramic core loosely disposed in 
said housing and formed with a plurality of cir 
cumferentially spaced apart bores, a resistance 
coil loosely disposed in said bores, a plug in the 
outer end of said housing, said plug formed with 
an annular recess on the inner end thereof adj a 
cent the outer end of said core, a pair of ter 
minals carried by said plug extending there 
through and into said recess and connected to 
said coil, and means removably securing said 
plug in said housing. 
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