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' ELECTRIC HEATER 

Robert Alfred Frederick Jackson, Glasgow, and 
Andrew Victor Wilson, Motherwell, Scotland, 
assignors to The J. P. Tubular Heater Com 
pany Limited, Mossend, Lanarkshire, Scotland 

Application 
In 

10 Claims. 
, This invention relates to electric heaters for 
?uids, particularly immersion heaters for liquids, 
of the type in which the heating element is en 
closed within and insulated from a ?uid-tight 

5 tubular sheath, said element being substantially 
straight or uncoiled with reference to said sheath, 
the so, sheathed element being wound or bent 
into elongated tubular formation and adapted to 
contact directly with the ?uid to be heated. 
In accordance with the present invention we 

provide an electric heater for ?uids, of the type 
aforesaid, in which the tubular formation of the 
sheathed heating element is mounted upon a ter 
minal block or like base, said tubularformation 

15.‘ being deformable, means extending within said 
tubular formation being provided for stiffening 
said tubular formation at or adjacent the base but 
allowing the remainder of the tubular formation 
to be deformed, said means also allowing circula 
tion of the ?uid therethrough into the tubular 
formation. . 

More speci?cally we provide an electric heater 
for ?uids, of the type aforesaid, in which the tu 
bular formation of the sheathed heating element 
is mounted upon and spaced from a terminal block 
or like base in order to allow circulation of the 
?uid into the tubular formation, characterized by 
the fact that said tubular‘formation is of bend 
able or deformable nature, a short rigid apertured 

30 tube projecting from said base into said tubular 
formation in order to stiffen said tubular forma 
tion at the part where maximum sagging or bend 
ing thereof is likely to voccur and also to prevent 
breaking of the terminal connections of the 

35 sheathed element, said tube at the same time being 
short enough to allow the tubular formation to be 
bent to any required shape. 

Preferably the tubular formation is stiffened ad 
ditionally by longitudinal semi-rigid stiffening 
members incorporated with the windings of the 
tubular formation. 

» We will now describe some embodiments of our 
invention, simply by way of example, with refer 
ence to the accompanying drawings, whereonz 

Fig. l is a diagrammatic view ofthe old form of 
bare coiled element. _ 

Fig. 2 is an elevation of a sheathed element as 
utilized in the present invention. 

Figs. 3, 4, 5 and 6 show in elevation, and in some 
50 cases partly in section, examples of immersion 

heaters for liquids, in accordance with the present 
invention. Each ?gure is shown broken in two, 
as, to scale, the heaters are considerably longer 
than shown. 

Fig. 7 is a section on the line VII-VII, Fig. 6. 
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Figs. 8 and 9 are diagrammatic elevations illus 

trating practical applications of an immersion 
heater in accordance with the present invention 

Fig. 10 is an enlarged longitudinal sectional view 
of a modi?ed form of sheathed heating element 
in accordance with the present invention. 
In the various ?gures the same references de 

note like parts. 
The element l2 shown in Fig. 1 consists of 

bare high resistance, for example nickel-chrome, 10 
wire which is coiled transversely of its length and 
then this coil is wound upon a refractory support 
as described above. When used in an immersion 
heater it is protected by a water-tight enclosing 
housing usually of cylindrical formation and 15 
through, which the heat is transferred to the 
liquid. _ 

In the example of a sheathed element in ac 
cordance with the present invention, as shown 
in Fig. 2, the element'proper I3 is of high re- 20 
sistance material, for example, nickel-chrome ' 
wire, but. instead of being transversely coiled, is 
straight or substantially straight and is enclosed 
within a Winding M of asbestos yarn, a binding 
I5 of paper, and a jacket l6 of braided asbestos. 2-5 
The whole element is enclosed within a liquid 
tight tubular protective sheath H of tinned cop 
per which is ?exible or deformable. 

If we assume that the element proper i3 has 
the same resistance per unit length as the ele- 30 
ment l2 (Fig. 1) when uncoiled, then obviously 
the resistance per unit length of the sheathed 
element shown in Fig. 2 is much less than that 
of the coiled element shown in Fig. 1. In fact 
when the element I2 is enclosed Within a plane 35 
housing the unital surface loading‘ thereof is 
usually about 30 to 40 watts per square inch, 
whereas the unital loading of the sheathed ele 
ment is preferably about 2 to 5 watts per square 
inch, and the actual surface temperature is con- 40 
siderably below that of a heater using an element 
in accordance with Fig. 1. This low loading is 
obtained owing to the fact that the element I3 is 
not coiled with respect to its sheath or housing. 
Obviously a similar result will be obtained as long 45 
as the element I3 is uncoiled, and even if it is 
of wave or undulating shape or in any other 
non-coiled manner permitting of a low unital 
loading. Due to limited space or other reason, 
however, the loading may be increased to 20 50 
watts per square inch, or higher, the circulating 
e?ect through the heater being retained, how 
ever. ' 

Any suitable number of heating elements I3 
may be enclosed Within a single sheath ll. 56 
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In the immersion heater shown in Fig. 3 a 

sheathed element such as IT is wound or coiled 
transversely into two concentric tubular mem 
bers or formations having coils I8, Illa, the wind~ 
ing preferably being done before hand on a 
former. The heater is ?exible or deformable, 
but is stiffened by the insertion of longitudinal 
sti?eners such as Is and the whole is mounted 
upon a terminal box {ill having a removable cover 
20a and enclosing three series-parallel termi~ 
nals 2 i. As will be evident from the drawings no 
return lead in the tubular formation isnecessary, 
as the latter is formed by lengths of the sheathed 
element wound side by side away from the base 
and then back again, thereby providing‘ separate 
circuits which can be series-parallel connected 
to said terminals 2| for different degrees of heat 
ing. The base of the heater is screw threaded at 
22 and is adapted to be screwed in water-tight 
manner into the wall 23 of a water tank or other 
container. Extending longitudinally within the 
heater is a central tube 2.4 provided with a num 
ber of holes or apertures 24a. 
The coiled formations of the sheathed element 

are spaced from the base, thus allowing circula 
tion of the water into the interior passage of the 
heater. The tube 24 serves firstly to stiffen the 
heater at its base where, as explained below, sag 
ging is likely to occur, and moreover the tube 
2d allows circulation of the water into the in 
terior of the tube and thus through the heater. 
imilarly the end of the tubular formation re 

mote from the base is open to allow of circulation. 
Assuming that the heater projects horizon 

tally into the tank, then, when the temperature 
of the heater rises, the metal sheath tends to 
soften, and thus, with intermittent heating and 
cooling, there would in time be a tendency for 
the tubular formation to sag out of alignment. 
Moreover, the convection currents in the liquid 
engendered by the heating thereof also exert a 
continuous force tending to move the heater out 
of alignment. Further, owing to the necessity 
of spacing the tubular formation from the base, 
the terminal connecting leads of the sheathed 
element would be subjected to the maximum 
bending moment, and would thus in time tend 
to break. The use of the central tube 24 ob 
viates these disadvantageous tendencies. 
The adjacent coils l8, iSo are spaced apart 

from each other as shown, so as to allow free 
circulation of the liquid between the coils, thus 
giving a very large heat transfer area of the 
sheath in contact with the liquid. 
The heater shown in Fig. 4 is similar to that 

in Fig. 3 except that a tubular member having 
coils i?a (but usually in this case of smaller di 
ameter than shown in Fig. 3) is itself wound in 
a helical manner around the longitudinal axis of 
the heater, and preferably each of the resulting 
large coils 25 are spaced apart, as also are the 
small coils lBa. Thus, it will be evident that the 
whole heater is provided with a multiplicity of 
interstices for circulation of the liquid to be 
heated. 
The heater shown in Fig. 5 is similar to that 

shown in Fig. 3, but only one layer of coils [8a 
is provided and these coils are wound upon a 
screw-shaped former thus giving an undulat 
ing or screw shaped outline to the heater. This 
allows an improved heating eif‘ect upon the liquid 
owing to the staggered disposition of the ad 
jacent coils this forces the liquid to take a 
more sinuous path in circulating through the 
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heater (for example in the direction of the ar 
rows A). 
In the construction shown in Figs. 6 and 7 

the sheathed element 11 is bent into a series of 
sinuous longitudinally extending lengths or 
windings which are mounted upon a pair of 
formers 21 which allow circulation of the liquid 
through the central passage of the heater. Any 
desired number of concentric layers of the ele 
ment may be provided. 

Figs. 8 and 9 illustrate how an immersion heat 
er as described in Figs. 3 to 7 inclusive may be 
mounted within a water tank. The part of the 
heater 28 extending clear of the inner tube 24 
is bent as indicated in Fig. 8 to attain any suit 
able shape, and this also facilitates its insertion 
in the tank. The cold water enters the tank at 
inlet 29 and the heated water leaves at exit 30. 
The arrows indicate the manner in which circu 
lation takes place, the cold water entering at 
the lower end of the heater 2!! and passing‘ up 
wardly through its hollow interior, at the same 
time entraining side streams of water into con 
tact with and between adjacent coils. As the 
water is heated it rises upwardly through the 
central passage of the heater. 
As shown in Fig. 8, the tubular formation 0! 

the sheathed element is bent upwardly near the 
base, the horizontal part being maintained rigid 
by the aforesaid central tube 24. Obviously, but 
for this tube, a large bending moment would 
tend to cause the heater to sag adjacent the ter 
minal box 20. The deformability of the heater 
enables the same to be bent before insertion into 
the water tank, and moreover, by adjusting the 
shape and inclination of the free‘ end, the ?ow of 
the hottest water in the tank (that leaving the 
free end of the heater) can be directed adjacent 
to the hot water outlet, so that hot water is‘ 
provided very soon after switching on, although 
the average temperature of the water in the tank 
may still be comparatively low. 
In Fig. 9 the tank is indicated as being linked 

with a domestic ?replace boiler, the electric heat 
er being used as a booster heater and preferably 
thermostatically controlled. The outlet 33 leads 
relatively cold water to the ?replace boiler, while 
warm water from the ?replace boiler enters at 3|. 
Cold water from the mains enters the tank at 
32 and the hot water is drawn off at 39. In this 
case the electric heater 23 in accordance with 
the present invention projects downwardly into 
the tank, but the circulation is similar to that 
indicated in Fig. 8. 

In the modi?ed form of sheathed element 
shown in Fig. 10 the element proper I3 is en 
closed within a jacket 16 of braided asbestos 
and is mounted therein in spaced and insulated 
manner by means of a plurality of glass beads 
35 each having a diametral passage through 
which the element is threaded. The whole is 
enclosed within a tinned copper sheath H. This 
form of element is very ?exible while provid 
ing a sound form of heat resisting insulation. 
Any of the constructions described with ref 

erence to Figs. 3 to '7 may also be applied for use 
in heating air or other gases, although in some 
cases it may be desirable slightly to modify 
the construction. The heaters may be disposed 
vertically or at any desired angle so that the 
cool air or gas enters at one end and circulates 
through the heater to its point of discharge. 
Preferably the internal passage through the 
heater is divergent from inlet to outlet to allow 
for the expansion of the gas when heated. 
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For purposes of heating certain liquids or 
gases, a non-corroding sheath for the heating 
element may be necessary. For example, for 
purposes of heating oil, the sheath will usually 
be made of steel. Normally, however, in order 
to prevent rusting, the sheath is preferably of 
non-ferrous material. 
Any of the coils of the heating element de 

scribed above may of course be of any suitable 
shape besides circular, and the disposition of 
the coils or lengths or windings may be varied. 
The shape and cross-section of the sheath may 
also be varied, and the term “tubular” as herein 
referred to is not to be taken as limiting to 
circular cross-section. 
The means for insulating the element from 

the sheath may take various forms, for example 
paper, asbestos, cambric cloth, powdered insu 
lating material, mica, carbon, or refractory beads 
or nodules or other refractory substances, or 
any combination of these. 
The sheathed element may be formed by draw 

ing the insulated element through a tubular 
sheath, or alternatively, by winding or rolling 
metal tape or strip around the insulated ele 
ment and tinning and pressing the insulated ele 
ment to render it non-corrosive and ?uid-tight. 

Thermostatic or other automatic heat control 
is preferably provided in conjunction with the 
heater. 
The heater in accordance with the present in 

vention is very useful for heating oil and similar 
substances in which it is necessary to have a 
heater with low heat emission per square inch of 
surface, this being necessary in the case of oil to 
prevent carbonization and combustion. The 
heater, however may also be applied for ex 
ample, for heating jam or chocolate boilers. 
wash boilers, washing machines and the like, and 
for other suitable heating purposes. 
In order to improve the rigidity of a heater 

made up of the sheathed element described 
above, bent or coiled in any formation, the ele 
ment may, in addition to or instead of the, stiff 
eners such as l9, be mounted upon a core formed 
of wire mesh or like open work so as to facilitate 
circulation of the fluid. 
In the construction of the sheathed element 

in accordance with the present invention any 
parts thereof may be made of relatively low 
resistance, for example, ordinary nickel wire in 
stead of nickel chrome wire, and these low re 
sistance parts form suitable integral connections 
between two heating units, so that special con 
nections are not necessary. 
A heater in accordance with the present inven 

tion may also be adapted for steam raising in 
small quantities. Further, it may be constructed 
for use with any commercial voltage. - 
We claim:— 
1. An electric heater for ?uids, a terminal base, 

3 
the tubular formation of a sheathed heating ele 
ment mounted upon the base, said tubular forma 
tion being deformable, means extending within 
said tubular formation for stiffening said tubular 
formation at or adjacent the base while allowing 
the remainder of the tubular formation to be de- 
formed, said means also allowing circulation of 
the fluid therethrough into the tubular formation. 

2. An electric heater for ?uids, a terminal base, 
a tubular formation of a sheathed heating element 
mounted upon and spaced from the base in order 
to allow circulation of the ?uid into the tubular 
formation, characterized by the fact that said 
tubular formation is of bendable or deformable 
nature, a short rigid apertured tube projecting 
from said base into said tubular formation in 
order to stiffen said tubular formation at the part 
where maximum sagging or bending thereof is 
likely to occur and also to prevent breaking of 
the terminal connections of the sheathed ele 
ment, said tube at the same time being short 
enough to allow the tubular formation to be bent 
to any required shape. 

3. An electric heater as in claim 1, wherein said 
tubular formation is stiifened by additional longi 
tudinal semi-rigid stiffening members incorpo 
rated with the windings of the tubular formation. 

4. An electric heater as in claim 1, wherein said 
tubular formation is stiffened by a core of wire 
mesh or like openwork upon which the tubular 
formation is mounted and which allows circula 
tion of the ?uid. 

5. An electric heater as in claim 1, wherein ad 
jacent windings of the sheathed element are 
spaced apart so as to allow circulation of the 
?uid therebetween and provide a maximum sur 
face area in contact with the ?uid to be heated. 

6. An electric heater as in claim 1, wherein the 
interior of the tubular formation is divergent 
from inlet to outlet in order to allow for expan 
sion of the ?uid as it is heated. 

7 . An electric heater as in claim 1, wherein the 
tubular formation of sheathed element is of 
screw or undulating shape. 

8. An electric heater as in claim 1, wherein the 
sheath for the heating element is of non-ferrous 
material. 

9. An electric heater for ?uids as in claim 1, 
wherein the tubular formation is formed by 
lengths of the sheathed element wound side by 
side away from the base and then back again, 
thereby providing separate circuits which can be 
series-parallel connected for different degrees of 
heating. 

10. An electric heater as in claim 1, wherein 
the tubular formation is formed by coiling said 
sheathed element transversely of itself to tubular 
formation, and then again coiling the resultant 
coiled structure transversely to tubular formation. 
ROBERT ALFRED FREDERICK JACKSON. 
ANDREW VICTOR. WILSON. 
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