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UNITED STATES PATENT OFFICE. 
EDWARD E. GOLD, OF NEW YORK, N. Y. 

ELECTRIC HEATER. 

SPECIFICATION forming part of Letters Patent No. 635,183, dated October 17, 1899. 
Original application filed January 31, 1898, Serial No. 668,528, Divided and this application filed January 9, 1899, Serial No, 

70l,686, (No model.) 

To add tufton, ii. Tay concert: 
Beit known that I, EDWARDE. GOLD, a citi 

Zen of the United States, residing in the city, 
county, and State of New York, have invented 
certain new and useful Improvements in Elec 
tric Heaters, of which the following is a speci 
fication. - 

This application is a division of my appli 
cation, Serial No. 668,528, filed January 31, 
1898. 
This invention relates to electric heaters in 

which the heat is generated by passing an 
electric current through a coil or helix of re 
sistant Wire which is exposed to the air, (or 
other fluid,) by the circulation of which the 
generated heat is conducted away. 
My present invention relates to means for 

Supporting such a resistant helix and pro 
vides other features of construction pertain 
ing to electric heaters. 
My invention involves the use of an open 

helix of resistant wire having sufficient stiff 
ness or resilience to retain its helical form 
and the use as a support therefor of a stiff 
wire or rod (one or more) extended parallel 
with it and making only tangential contact 
with its successive convolutions. The helix 
being interiorly open, it permits free circula 
tion of air within it into contact with all por 
tions of the resistant wire. The supporting 
wire or rod may extend either, first, inside of 
the helix or, second, outside of it. The former 
Species is shown and claimed in my applica 
tion, Serial No. 666,024, filed January 8, 1898, 
(Patent No. 621,604, issued March 21, 1899.) 
The latter species is shown in my present ap 
plication. 
My present invention is characterized ge 

nerically by the combination, with such a re 
sistant helix, of a Support consisting of a rod 
or rods extending parallel with and exterior 
to the helix and making tangential contact 
with the convolutions thereof at two points 
Separated less than the diameter of the helix, 
so that the latter cannot pass between them. 

provide also means for holding the helix 
seated on said rods, consisting, preferably, of 
a third rod bearing upon the helix opposite 
to them, so that the combined rods consti 
tute, in effect, a cage within which the helix 
is confined. 

Figure 1 of the accompanying drawings is 
a transverse section of the helix and its sup 
ports. Fig. 2 is a fragmentary side elevation 
thereof, partly in vertical section. Figs. 3 
and 4 show a completed heater, of which Fig. 
3 is a transverse section and Fig. 4 is an ele 
vation, partly broken away, in Vertical mid 
section. 
swering to Fig. 1, but showing a modification. 
Fig. 6 is a perspective view showing a modi 
fication. 

In all the figures let A designate a helix of 
resistant wire, and let IB B designate support 
ing wires, rods, or bars therefor. 
The helix A is of resistant wire of sufficient 

size and stiffness and of a metal or alloy hav 
ing sufficient strength and resilience so that 
the wire when wound into a helix will retain 
its helical form. The helix A constitutes an 
open helix-that is, one in which the convo 
lutions or loops of wire are separated to per 
mit free circulation of air between, either by 
being openly wound in the first instance or, 
if wound closely, by being pulled open and 
retained in that condition upon the support. 
The helix is also interiorly open or empty, so 
as to afford free opportunity for circulation 
of air within it. The resistant Wire is Wound 
into a helix in any usual manner-as, for ex 
ample, by winding it upon a mandrel. 
The supporting wires or rods B are prefer 

ably of considerably greater size than the 
resistant wire in order to afford the requisite 
stiffness. The resistant helix A is extended 
parallel with the supporting wires or rods B, 
so that the latter form a continuo CES longitul 
dinal support, making contact with each suc 
cessive convolution of the resistant helix. 
The helix is at each convolution supported on 
two parallel rods B, (or on two portions or con 
volutions of the same rod B,) so that it rests 
thereagainst at two points, thereby making 
its support firm and stiff. As these points of 
contact are formed by the exterior tangential 
contacts of circles, they are in fact mere 
geometrical points disposed longitudinally of 
the supporting wires or rods B B at distances 
apart equal to the pitch of the helix A. It 
results from this that with the exception of 
these minute points the entire surface of the 
resistant wire of the helix A is out of coll 
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tact with every other part and fully exposed 
to the air or other surrounding medium by 
which its generated heat can be rapidly con 
ducted away, so that this form of heater at 
tains the ideal of free radiation combined 
with a secure support for the resistant wire. 
The entire heater is in fact a skeleton having 
wide spaces through which the air may freely 
circulate, which spaces are crossed and sub 
divided at frequent intervals by the hot wires 
of the resistant helix, so that the air flowing 
through the heater is successively subdivided 
by these hot wires and consequently is effec 
tively heated. The support is also of such 
construction as to have the minimum of mass 
for a given degree of strength or rigidity, so 
that there is the least possible heat-absorp 
tive property in the support consistent with 
its properly performing its supporting func 
tion. It results from this that the heater is 
highly efficient from the very instant when 
the electric current is turned on, since but a 
very small proportion of the heat is absorbed 
in heating up the Support, and by reason of 
the support being formed as slender elements 
exposing a large radiating-surface it gives 
out the heat to the air almost as rapidly as it 
receives it from the resistant wire. 

It is of course essential to insulate the re 
sistant Wire A from the supporting wires or 
rods B. This might be done by coating either 
with insulating material; but it is preferable 
to apply the insulation to the supporting wires 
or rods B. This insulation must be of such 
character as to be unaffected by the heat, and 
for this reason it is preferable to employ a 
vitreous enamel. This is found highly suc 
cessful in practice, it being only necessary to 
employ iron wire of sufficient diameter, dip 
it in enamel, and fire this enamel on. 
enameled coating is lettered C. Ct. The ends 
of the wire, however, are preferably left un 
coated in order that they may be screw-thread 
ed for attaching the Wires or rods in the 
heater. b 

In my application, Serial No. 66S,52S, filed 
January 31, 1898, of which the present appli 
cation is a division, I have described and 
shown one substantial embodiment of my 
present invention in its generic aspect, the 
supporting wire or rod B being coiled into an 
open helix and the resistant helix A being 
wound into a compound helix extended par 
allel with the helically-coiled rod Band either 
inside or outside thereof. This species I do 
not specifically claim in inny present applica 
tion. Fig. 6 of the accompanying drawings 
may be taken as showing a fragment of such 
a heater, the rods 3 B shown being portions 
of a single rod so coiled into an open helix 
and the resistant helix A being Wound against 
the exterior thereof and distended thereon, 
so that it is subjected to stretch in the direc 
tion of the arrows a ac, whereby it is firmly 
seated against the parallel Supporting rods or 
portions B B. In this case the tension ap 

The 

hold it firmly seated against the Supporting 
rods B 3. In another arrangement the re 
sistant helix A may be extended in a straight 
line and supported by resting upon a pair of 
straight supporting wires or rods B B, as 
shown in Figs. 1, 2, and 5. The construction 
shown in Fig. 5 will be suitable where the 
heater is to remain stationary and free from 
vibration or disturbance and located where 
it cannot be tampered with. In this case the 
Weight of the helix A, pressing in the direc 
tion of the arrow ac', constitutes the force by 
which the helix is held firmly seated upon the 
rods, or a rigid structui'e in which the resist 
ant, helix A is confined in place and which con 
sequently can be subjected to movement or Vi 
bration may be made by providing a third 
supporting-wire B', as shown in Fig. 1, by 
which the helix is confined against the pair of 
wires B B beneath. This construction, which 
constitutes the preferred species of my in 
vention according to my present application, 
provides, in effect, a cage of parallel rods Bl3 
B', within which the resistant helixis confined, 
so that its escape between then is prevented. 

For the support of the supporting wires Ol' 
rods T3, I have shown in Figs. 3 and 4 heads 
or disks C, preferably of porcelain, at the ends 
of the heater, the two heads being held rig 
idly apart by means of tie-rods, which may 
be constituted by the rods BB B". The ends 
of the rods are screw-threaded and have nuts 
d screwed thereon to clamp the heads tightly 
upon the rods. The ends of the resistant 
helix A. are secured by being fastened to bind 
ing-posts EE, which pass through holes in 
the heads, being Secured by Screwing a nute 
On the oute end of each post, and a circuit 
wire at may be clamped by the same nut or 
by an outer nut e'. 
The words “wire” and “rod,” as used in 

this spe3ification with reference to the Sup 
ports B B 13', include not merely a small metal 
rod, but also any suitable substitute there 
for, such as bars of glass or porcelain or any 
material having sufficient stiffness for the pur 
pose and either an insulator in itself or capa 
ble of being effectively coated with insulation. 

I make no claim in my present application 
to the supporting wires or rods B being car 
lied inside the convolutions of the resistant 
helix A, that being specifically claimed in my 
aforesaid application, Serial No. 666,024, (Pat 
ent No. 621,604.) The construction herein 
claimed has the advantage over that species 
that the interior of the helix is left wholly 
empty, so that there is no obstruction what 
ever to the circulation of air within it. 

I claim as my invention the following-de 
fined novel features, substantially as herein 
before specified, namely: 

I. An electric heater comprising an Open. 
helix of resistant wire having sufficient stiff 
ness or resilience to retain its helical form, 
and a support therefor consisting solely of a 
stiff rod or rods extended parallel with and 

plied to the resilient Wire A is relied upon to exterior to said helix, and making tangential 
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contact with the Convolutions thereof at two 
points separated less than the diameter of the 
resistant helix, so as to permit the latter to 
enter only partly between the supporting 
rods. 

2. An electric heater comprising an open 
helix of resistant wire having sufficient stiff 
ness or resilience to retain its helical form, 
supporting-rods extending parallel with and 
exterior to said helix, and making tangential 
contact with the convolutions thereof at two 
points separated less than the diameter of the 
helix, and opposite end heads supporting said 
rods. w 

3. An electric heater comprising an open 
helix of resistant wire having sufficient stiff 
ness or resilience to retain its helical form, 
supporting-rods extending parallel with and 
exterior to said helix, and making tangential 
contact with the convolutions thereof at two 
points separated less than the diameter of the 
helix, and means for holding the helix seated 
on said rods. 

4. An electric heater comprising an open 
helix of resilient resistant wire, combined 
with a pair of supporting-rods extending par 
allel with and exterior to said helix, and mak 
ing tangential contact with the convolutions 
thereof at two points separated less than the 

3 

diameter of the helix, and a third rod in op 
posed position to said pair, bearing upon the 
helix and holding it seated upon said pair of 
rods. 

5. An electric heater comprising an open 
helix of resistant wire having sufficient stiff 
ness or resilience to retain its helical form, 
combined with a supporting - cage therefor 
composed of parallel rods extending exterior 
to the helix and separated less than the di 
a meter thereof, so that the escape of the helix 
between them is prevented. 

6. An electric heater comprising an open 
helix of resistant wire having sufficient stiff 
ness or resilience to retain its helical form, 
combined with a supporting - cage therefor 
composed of parallel rods extending exterior 
to the helix and separated less than the di 
a meter thereof, so that the escape of the helix 
between them is prevented, and opposite end 
heads connecting said rods. . 

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

EDWARD E. GOLD. 
Witnesses: 

FRED WHITE, 
CHARLES IX. FRASER. 
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