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To all whom 1t may concern.

Be it known that I, Wizriam S. Hapaway,
Jr., a citizen of the United States, and 2
restdent of Iast Orange; in the county of
Essex and State of New Jersey, have in-
vented a new and useful Improvement in
Electric Heating Devices and Processes of
Constructing the Same, of which the follow-
ing is a specification.

My invention relates to electric heating
and resistance devices and it has special ref-
erence to such devices as are inclosed in cas-
ings of heat-conducting material and are
adapted to be immersed in water or other
lquid. ' '

One object of my invention is to provide
a device of the class above indicated that
shall be durable in construction and effec-
tive in operation.

A second object of my invention is to pro-
vide a simple process by which a device of
the ‘class just referred to may be advan-
tageously constructed.

In order that electric heaters may be eco-
nomically operated, either when they are
immersed in water or other liquid, or when
they are operated in the air, it is desirable
to provide a water-tight casing for the re.
sistance element which shall %e‘ relatively
rigid and durable and a good conductor of
heat. Metal casings are usually employed
for this purpose, but it has been found diffi-
cult to avoid air spaces between the metal
covering and the insulation which neces-
sarily surrounds the resistance element with-
in the covering.

According to my present invention, 1 pro-
vide a heating device in which the metal in-
closing casing is held in very close engage-
ment with the insulation surrounding the
resistance element, the arrangement of parts
being such that the heat generated within
the casing is rapidly conducted to its outer
surface, from which it is dissipated into the
surrounding medium.

My invention is illustrated in the accom-
panying drawings, in which—

Figure 1 is a sectional view of the re-
sistance element and the insulation as they
appear before the parts are assembled. Fig.
9'is a similar view of the resistance element
after it has been embedded in the insulation,
as hereinafter pointed out. Fig. 3 is a per-
spective view of a portion of the resistance

- element ;With a covering of sheet metal or
metal foil partially applied to it.

steps which may be employed in practising
my improved process, and Fig. 5 is a sec-
tional elevation of the completed heating
device. C o

" Referring to the drawings, a resistance
element 1 10 the form of a conducting rib-
bon which is provided with a plurality of
slots to produce a zig-zag path for the elec-
tric current, is illustrated, but, while this
form is considered preferable, it may be re-
placed by any suitable resistance element
within the scope of my invention.

The resistance ribbon is first assembled
between similar strips 2 of insulating mate-
rial, the construction of which is such that
they are fused together upon the application
“of heat, forming a substantially homogene-
ous body of insulation, in which the resist-
ance element is embedded (See Fig. 3).
The insulated ribbon is then inclosed in »
suitable ‘metal casing 8 which is either
pressed or brought by other means into close
engagement with it. The resistance termi-
nals may be located at the same end or at
opposite ends of the unit, as may be de-
sired, both arrangements being well known
in the art. If the form of the completed
heater is relatively simple, the casing may
be applied, as hereinafter pointed out, after
the resistance element has been formed into
the desired shape. It will usually be found
preferable, however, to bend the heater into
its final form after the resistance element
has been assembled in the casing and the
device is otherwise complete. Considerable
advantage is gained by compressing the
metal casing. in order to bring the insula-
tion and the resistance element under pres-
sure and thereby to exclude air and improve
the thermal-conductivity of the device.

be successfully formed -on the insulated re-
sistance element comprises the following
steps: Iirst, the insulated resistance ribbon
is wrapped with copper foil or with a thin
covering of heat-conducting material. A

elecirolytically, or otherwise.
Referring fo Fig. 4 of the drawings, the
registance or heater unit 8 is immersed in

; artially ap Fig. 4 is .
a diagrammatic view illustrating one of the ™
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One method by which the coating may
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deposit of copper or other suitable material
is then produced upon the metal covering:
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a suitable liquid, its covering of sheet metal
fofming one electrode of an electroplating
cell 4. Energy is supplied from any suitable
source, such 'as generator 5, through con-
ductor 6, to' an electrode 7, circuit being
completed from thig point through the metal]
casing 8 on the surface of the resistance unit
and conductor 9 to the opposite terminal of
the generator, The electroplating process
1s continued unti] a relatively thick coating
of metal 10 is deposited on the resistance
unit. In this way, a water-tight heat-con-
ducting shedth or covering is provided
which is in close contact with the insulating
sheath 2 and is sufficiently strong to with.
stand the wear and tear of ordinary use.

It will be readily understood by those
skilled in the art that the heater unif should
be kept in a relatively simple form until
2fler the electroplating process is completed
i order that the walls of the deposited
coaling may be more nearly uniform.

While it is considered preferable- to use
copper foil or some similap material for

first covering the insulating sheath, this
applica.
conducting mate-
a suitable deposit of heat-

material may be replaced by an
tion of graphite or other
rial on which
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conducting material may be electrolytically
produced.

It will, of course, be understood that strue.
| tural modifications may be effected in the
| device, and that various methods may be
utilized for producing it.

I claim as my invention: :

1. The process of constructing an electric
resistance or heater which consists in coat-
ing an insulated resistance element with con-
ducting material and electrolytically pro-
ducing a deposit of heat-conducting” mate.
rial thereon.

2. The process of constructing an electric
resistance or heater which consists in em-
bedding a resistance ribbon n an insulating
sheath, covering the insulation with meta]
foil and electrolytically producing a deposit
of heat-conducting material on the outer
surface of the covering.

In testimony whereof, I have hereunto
subscribed my name this 90th day of Feb.,

1909.
WILLIAM S. HADAWAY. Ix.
Witnesses:
W. B. Uxperwoop,
B. B. Hixus,
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