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ELECTRIC HEATER.

SPECIFICATION forming part of Letters Patent No. 604,384, dated May 24, 1898.

Application filed October14, 1897, Serial No., 655,176,

(No model,)

To all whom it may concerm: -
Be it known that I, EpwaArD E. GOLD, a

citizen of the United States, residing in the_
city, county, and State of New Ym_k have
invented certain new and useful Impmve-_

ments in Klectric Heatels of which the fol-
lowing is a specification.

ThlS invention relates to electric heatels in

which a resistant wire is wound into a helix,

which helix is wound into a major helix.
According to my invention 1 provide as a
support for the helices a hollow open-work
body in the general form of a hollow ¢ylinder,
employing by preference a foraminous or per-
forated tube of enameled metal or of other
suitable insulating material, around the ex-
terior of which
wound in order to permit free circulation of

- air through the cenfral space inclosed within
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the major helix or helices, adapted for circu-

lation of air through and across the convolu-
The perforated

tions of the resistant wire.
tubular support is either spirally grooved

upon. its exterior to receive the helices and
keep the successive major convolutions there-

of out of contact with one another, or pret-
erably the tube 1s surrounded by a separat-
ing helix or helices of insulating material,
preferably enameled wire, wound with the
same pitch as the major helix or helices and
adapted to keep the suceessive convolutions
thereof properly sepmated

Ifigure 1 of the accompanying dmwmws 18
a sectional elevation, partly broken away or
dissected, to show the construction and illus-
trating the preferred embodiment of my in-
vention. Fig. 2 is an end elevation thereof.
Figs. 83 and 4 are sectional elevations showing
1110d1ﬁec1 constructions.

In all the figures, A designates a helix of
resistant wire which is wound or coiled spi-
rally into a major helix, and I3 designates the
open-work tupular Support for this major
helix.

The supporting-tube 1B is perforated or
foraminous, the perforations being as numer-
ous and closely ocrouped as is consistent with
the provision of sufficient str ength forthesup-
port of the coils or helices. 1 prefer the use
of thin sheet metal, which may be eylindrical,
as shown in Figs. 1 and 2, or may be spirally
corrugated, as shown in Iig. 3; but, 1f pre-

the resistant helices are

'1'

ingitinto alarger or major helix.

ferred, a thicker material may be employed—
as, for example earthenware—in the manner
shown in Fig. 4, where the tube is formed ex-
ternally Wlth spual orooves to receive the
helices. . If metal or any conducting material

1is employed it must be insulated flOI]l the
| helix either by coating the resistant wire with
‘an insulating m&telml as enamel, or prefer-

ably by eoatmn the _tubulm SuUppor t with such
material. 1 prefer the use of enameled sheet
metal as the material of the support, since
this material enables the heater to be made
of ample strength with but little weight, and
while affording the requisite electrical insu-
lation it has but slight heat-absorptive ca-
pacity, so that the heater becomes Imme-
diately effective when the required current is
turned on.

- The resistant wire i1s wound in the usual
manner aboutamandrel toformahelix,which
for distinction I will call the ‘“‘minor” helix,
and this is then wound spirally around the
exterior of the supporting-tube I3, thus form-
The minor
helix should be wound with close convolu-
tions, which should be stretched open some-

what in winding the major helix, so that the

major helix will have a contractile tendency,
causing it to hug closely upon the support and
also insuring tha,t the convolutions of the
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minor helix shall be s0 opened out or sepa-

rated that no contact and consequent short-
circuiting can occur. . The ends of the helix
are fastened to the support by means of in-
sulated binding-posts, as shown in Kig. 2, or
in any .other suitable manner, the circuit-
wires w w being connected with these bind-
ing-posts, as shown in Ifig. 2. Itisimportant
to prevent contact between successive con-
volutions of the major helix, which contact
would result in short-circuiting, and to this
end it may in some cases be sufficient to rely
upon the frictional cling of the helix to the
cylindrical tubular support; but it is prefer-
able to interpose somesort of continuous sepa-
ration between the adjacent convolutions,and
tothis end I may form the support with spiral
grooves or corrugations on its exterior, as
shown in Figs. 3 and 4. I prefer, however,

the cheaper construction shown in Fig. 1,
where the convolutions are separated by an
| intervening winding of insulating material,
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which may be enameled wire of su
diameter to keep the resistant convolutions
so separated as t0 prevent any possible con-
tact, asclearly shown. Thisseparating-wind-
ing (lettered C) is constructed as a helix of
wire of suitable size, the ends of the wire be-
ing connected to rings a « at opposite ends
of the heater and the winding and rings be-
Ing preferably sufficiently large to slip easily

over the supporting-tube B. When thus |

slipped over the tube, it forms a series of
spiral ridges thereon, and the resistant helix
1s wound in the intervening spiral spaces or
channels. By this means a light, strong, and
cheap construction is provided which affords
ample security against short-circuiting. It
1s to be remarked that this separating-wind-
ing C is not used as a support for the resist-
ant helix, the latter being supported solely
on the tube B. In Fig. 1 the tube B is broken
off at the right-hand end to show the separat-
ing-helix-C more clearly. In another appli-
cation, Serial No. 668,528, filed January 31,
1598, 1 have set forth and elaimed a helix of
enameled wire constituting not merely a sepa-
ration for successive convolutions of but as
a support for the compound resistant helix,
and I refer to that application for the pur-
pose ol clearly differentiating such support-
Ing-helix of enameled wire from the merely-
separating helix of such wire used in connec-
tion with a tubular support B, as herein de-
seribed.

I have thus far described the heater as
though but a single helix were wound upon
the support. I have shown, however, two or
more helices wound in alternate or successive
order around it and insulated from one an-
other. |

In IFigs. 1, 2, and 3 heaters of three coils
or helices are shown, while in Fig. 4 a heater
of two coils is shown. Only one of the coils
18 shown in Figs. 3 and 4, the grooves in which
to wind the one additional coil in Fig. 4 and
the two additional coils in Fig. 3 being shown
empty. In Ifig.1 to enable the three helices
to be distinguished they are numbered, re-
spectively, 1, 2, and 3. This construction
with a plurality of coils forms no part of my
present invention and is not claimed in this
application.
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I claim as my invention the following-de-
fined novel features, substantially as herein-
before specified, namely:

L. An electric heater comprising an insu-
lating open-work support consisting of a thin
foraminous tube, and a helix of resistant wire
wound helically around said support,whereby
alr may circulate between the meshes of said
helix and through the openings into and out
of the interior of said support and into con-
tact with all portions of the heated resistance
wire.

2. An electric heater comprising an insu-
lating open-work support of thin foraminous
metal in the general form of a hollow eylin-
der, coated with insulating-enamel, and a
helixof resistant wire wound helieally around
said support, whereby air may circulate be-
tween the meshes of said helix and through
the openings into and out of the interior of
sald support and into contact with all por-
tions of the heated resistance wire.

3. An electric heater comprising a hollow
open-work support in the general form of a
hollow cylinder, having projections winding
helically around it, and a helix of resistant
wire wound helically around said support
parallel with and between said projections,
whereby said projections serve to separate
the successive windings of resistant wire, and
the openings in said support permit circula-
tion of air into and out of the interior thereof
and into contact with all portions of the
helix.

4. An electric heater comprising an insu-
lating open-work support consisting of a thin
foraminous tube, an enameled wire wound
helically around said support, and a helix of
resistant wire wound helically around said
support in the spaces between the parallel
convolutions of said enameled wire, whereby
the resistant wire is supported by said SUup-
port and its parallel windings are separated
by said enameled wire.

In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses.

EDWARD E. GOLD.

Witnesses:
GEORGE II. TRASER,
CTHOMAS K. WALLACE.
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