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To all whom it may concern:

Be it known that I, ARTHUR E. APPLEYARD,
a snbject of the Queen of Great Britain, and
a resident of Boston,in the county of Suffolx
and State of Massachusetts, have inventead

certain new and useful Improvements in Elec-

trical Heating Apparatus, of which the foliow-
ing is a specification.

This inverition has for its object to provide |
a simple and inexpensive means for eleciri-

cally heating water and thereby utilizing the
well-known heat radiating and conducting
properties which water possesses.

The inveniion consists, first, in an alscirl-

cal heating apparatus comprising & water-

proof casing of metal or other suitable mate-
rial, an electrical resistance inclosed in the
casing and com of a flat or ribbon-like
strip of any suitable material adapted toserve

for example, as platinum wire—the ends of

said resistance
the opposite poles of a dynamo or other source
of electrical energy,so that the resistance will
be heated by the passage of the electric current
throngh it, and layers of insulating materiai

_interposed between the resistance and the in-
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ner surface of the casing, the sides of the atrip
being in contact with said insulating-layers,
the whole forming astructure preseniing large
areas of external surface adapted to be heated
electrically and adapted to be immersed in
water for the purpose of heating the samae.
The invention also consigts in certain inci-
dental improvements, all of which I wiil now

proceed to describe and claim.

Of the accompanying drawings, forming
part of this specification, Figure 1 represents
a side alevation and partial section of an eiec-
trical heating apparatus embodying my in-
vention. Fig. 2 represents & sectional view
of a water-receptacle containing a series ol
said heating apparatuses. Fig. 3 represents
a section on line 3 3,Fig.1. Fig. 4 represenis
a seciional view of a modifled .form. Fig.-3
represents a perspective view of another form.
Fig. 6 represents a section on line 6§ 6, Fig. 5.

The same letters of reference indicate the
same parts in all the figures.

In carrying out my invention 1 make & wa-

. which may be of iron orother

ter-tight cas
n_litablo'mate and of any suitable form.

circuit—such,

being suitably connected with

i

The casing shown in ¥igs. 1,2,and 3 is tubua-
lar and is composed of au inner tube g, hav-
ing npon its external surface a coating b, of g%
s suitable insulating materisl, which is acon-

| duetor of heat and is not liable to beaffected .

by tlre heat to which it is subjected in the use
of the heater. A mineralenamel—such asthat
used in coating metal vessels—is a suitable 6o
materia! for this purpose, Upon the exterior
coating b1 place an electrical resistance, which
is preferably s platinum wire ¢, wound upon
the coating b in the form of & helix, the wire
being of. ribbon form—=ihat i8 to 8ay, having 65
an oblong form in eross-section, Upon the
‘exterior of the resiztance thus formed 1 place
an outer metal tube 4, having an insulating-
lining b’ similar to the coating b, the inner
tube a and the outer tabe d being therefore 7o
separated by abn annular space which isoc- -
cupied by the insriating-coatings acd the re-
sistance, | T

¢ e represent aunular metal caps, which are
applied to tha ends of the tnbes a d and are ;5
secured thereto in such manner as to her-
metically close the annular space between
aaid tubes aud prevent the admission of wa-
tar theretg. 'The caps e ¢ are preferably
formad with fanges ¢ ¢’, one bearing on the
inner sarface of the tube a and the other on
the outer surface of the tubed. Through the -
end.caps e e extend tubes.f f, through which
pass the condueting-wires ¢’ &', which connect
the resistance witk the eirenit in which it is
included, said wires being insulated from the
tubes by suitable insulating material g. The
tabes. f f are 8o connected to the caps ¢ ¢ a8
to prevent the admission of water at the jointe
formed by the union of the tubes with the
Caps. \ " "

In Fig.2 I show a series of heating devices
such as above described placed in a waler-
reservoir#, which is preferably aniron cham-
ber and is provided with means for support-
ing the heating devicesinitsinterior. lhave
here shown & horizontal shelt 7 secured to the
interior of the reservoir 4%, said shelf having
holes forthe recaption of the tubes d,said holes
being of such sizes that the lower edges of the
caps at the upper ends of said tubes will rest
apon the upper surfaces of the shelf. The
tubes f f extend through the wallsof the res-
ervoir and are provided with suitable paci-
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