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To all whom it may concern.:

Be it known that I, WILLTAM S. HADAWAY,
Jr., a citizen of the United States, residing in
the city of New York, countyand State of New
York, have made certain new and useful Im-
provements in Klectric Heaters, of which the
following is a specification.

My invention is an improvement in electric

- heating-devices and apparatus.

The object of my invention is to secure a
uniform distribution of heat at all points of
a heat-radiating surface and to secure a com-
pact, light, adjustable apparatus for provid-
ing artificial heat that is susceptible of easy
repair. -

Great difficulty has been experienced in se-

curing a uniform distribution of heat at dif-

B

ferent radial pointsor at different points from
a center of heat in stoves and similar elec-
tric heaters, and it has been the common prac-
tice to place small coils or convolutions of wire

on a radiating-surface atseparated points. It
resulted from this that more heat was gener-.

ated or developed at the center than at any
given radial distance from the center, and
the distribution of heat could be graphiecally

represented by an outline in the form of a

corre, the apex

representing the maximum
heat, - *

My improved arrangement for a heating-

- conductor completely and uniformly remedies

AQ

45,

or obviates this objectionable feature in elee-
tric heating apparatus. I take a conductor
of uniform diameter and wind it on a taper-
ing mandrel, so that it presents the form of
a graduated helix; thatis, the successive con-
volutions of wire forming a helical coil gradu-
ally and uniformly increase in diameter. I
then dispose this graduated helix in the form
of. a spiral, beginning with the smaller end of
the helix for the center of the spiral, so that
the convolutions of the helix and the convo-

lutions of the spiral both increase in diameter

at the same time or together, the comparison
being made at points on any radial line. It

will thus be seen that a unit in length, meas-
-ured on the major axis of the helix at the
outer end, will include a greater length of
wire, and therefore greater electrical resist-
ance, than a similar length taken at any other
point on said axis where the diameter of a
helical convolution is less, and I have dis-

covered that when a conductor of uniform
diameter is laid up in the form of a gradu-
ated helix and disposed upon a circular ra-
diating-surface in the form of a spiral the

~distribution of heat is practically uniform.

I provide two metal plates, and I coat the
contact-surface of each plate with a vitreous

enamel, such as is employed in numerous do-

mestic cooking utensils. Between these plates
I elamp the spiral convoluted conductor, one
plate being preferably a plane surface and
one being a conical surface to conform to the
outline of the conduetor, as described. I pre-
fer to use two sections of conductor and ar-
range both in-the helical form desecribed, the
diameter of a helical convolution of one be-
ing slightly greater than-the diameter of the
same or a corresponding convolution in the
other, and these two separate graduated heli-
ces 1 lay side by side in alternating spiral
colls, and I provide means for connecting
either one in ecircuit or both in parallel cir-
cuit. |

I provide a base for a stove or heater of
cast aluminium, this metal being preferable
for this use on account of the difficulty with

which it emits heat. The space below the

heating-coil I fill with mineral wool or asbes-
Gos.

LThe accompanying drawings illustrate my
invention. | |

IFigure 1isa plan viewof the stove or heater
with a section of the top broken away to show
the construction and arrangement of the con-
ductor. Fig. 2 is a central cross-section of
the heater, showing details. .,

A and B are two bare conductors, of any

suitable material, which have been formed

into a graduated helix by winding upon a
tapering mandrel. A is about one-eighth
inch in diameter at one end and one-half inch
at the other end. B is three-sixteenths inch

‘In diameter at one end and nine-sixteenths

at the other, these measurements being ap-
proximate und here mentioned for clearness
of description. Both A and B are arranged
in the form of a spiral and placed side hy
side.

C 1s a plane plate of iron or steel.

D is a plate of iron or steel thin enough to
have a resilient action, conoidal in form or

| outline, the pitch of the sides being sub-
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stantially equal to the line formed by the
hypotenuse of a triangle having for its base

the outside diameter of any heheal convolu- |

tion. Upon the interior or contact surfaces
g of plates C and D, I place one or more coats
of any suitable msulatuw -enamel, as e, pretf-
erably vitreous, and sueh as 1S commonly
employed for coa.ting culinary ironware.

Theplate Cisprovided with a central screw- |

10 threaded boss b, and the plate D is provided
with a screw-threaded boss . The base K
is a casting of aluminium, this metal being
preferred because it offers resistance to the
emission of heat. KFeet f, having glass-ball
contacts g, provide suitable supports for the
base E. A screw s, having a screw nub or
head h, passes up through the base and
unites the two plates at the center, while the
outer edges of the plates are held by the edge
of the b:zbse and against the interior Surfaee

of the base, respeetwely by the screw s and
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the nut h. The space between the plate D
and base E is filled with mineral wool or as-
bestos V. |

In placing the conductors in position in the
first instance, or when repairs are necessary,
I remove the nut /i from the screw s, said
screw still uniting the two plates at theu cen-
ters and holdmﬂ’ them firmly in fixed rela-
30 tion, as shown. I then lay the first coil A
between the plates A and B in such a manner
that it is caught and held, and when one
convolution is in position I place the second
coil B 1n position and so proceed with alter-
nate spiral convolutions of each coil A and
B alternately, until both are in position.
Asthe plate D isresilient, care must be taken
not to force one spiral convolution of a heli-
cal coil in so far that the plate is sprung out
beyond the point where a second or succeed-
ing coil will be readily caught and held.
When all the spiral (,onvolutlons are in posi-
tion, each one must be and will be independ-
ently caught and held by the two plates C
45 and D. The two interior ends of the coils 1

electrically unite and connect with the plug
connection 5 on the base L. The exterior
end of coil A is connected with the socket 6,
and the exterior end of coil B 1s connected

so with the socket 7
In operation the colls areconnected to a suit-
able source of constant electromotive force,
and when the currentisfinally established and
the apparatus heated the radiation of heat
55 will be substantially uniform at all points of
- the surtace, as shown by the dotted line L in
IFig. 1. When coil A is in cireuit alone, its
resistance being the lower of the two, ‘the
oreatercurrent from a constant electromotive -
6o force will ymld the greater heat. When the
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coil B is alone in mrcmt its resistance being
ereater, the lesser cuuent from a constfmt
source will vield the lesser heat; and when

both coils are in circuit in parallel the heat

will be the maximum of the capacity of the

apparatus.

What I claim, and desire to secure by Let-
ters Patent, T

1. Tn an electrical heating apparatus the
combination of a heat-radiating surface, and

an electrical conductor in the form of a grad-

unated helix disposed in spiral form, upon said
radiating-surface, but insulated thereifrom,
substantially as described.

2. In an electrical heating apparatus the
combination of a heat-radiating surface and
an electrical conductor laid in the form of
a helix, the convolutions of which uniformly
increase in diameter from one end to the
other, said helix being disposed in convolu-
tions increasing in dmmetel from the center
of the heatmmsurface outward, substantially
as described.

A coiled conductor for use in electrical
heatmﬂ devices, said conductor being laid up
in the f01 m of a graduated helix and chsposed
in the form of a spiral, substantmlly as de-
scribed.

4, In an electrical heatmg apparatus the
combination of a coiled conductor laid up in
the form of a graduated helix disposed in the
form of a spiral, two plates or surfaces one
or both of which conform to the gradually-
varying thickness of the spiral convolutions,
means for clamping or holding said convolu-
tions in fixed position between said plates and
forinsulating said conductor from said plates,
substantially as described. |

5. In an electrical heating apparatus the
combination of a conductor in the form of a
oraduated helix disposed in the form of a
spiral, a metal plate having a substantially
plane surface coated with a Vltl eous Insulat-

ing-enamel against which said conductor is
held a csecond plate having an enameled sur-
face in the form of a cone, conforming to the
outline of the spirally-disposed conductor,
and means for clamping or holding said plates
against opposite sides of said conductor to
maintain all said parts in position, substan-
tially as described.

6. In an electrical heating apparatus the
combination of two sections of conductor each
in the form of a graduated helix, each dis-
posed in the form of a spiral, the diameter of
the helical convolutions of one being greater
than the diameter of the helical convolutions
of the other, and the spiral convolutions of
one &1136111&1;1110' with the spiral convolutions
of the other, all arranged substantially as and
for the purpose described.

WILLIAM S. HADAWAY, Jr.

Witnesses:
WALTER S. PLACE,
WM. B. VANSIZE.
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