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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. 635,131, dated October 17, 1899. 
Application filed January 31, 1898, Serial No, 668,528, (No model.) 

To Cull utvi?vo7m, it 79 vati/ co7ice 7’Fal: 
Be it known that I, EDWARD E. GOLD, a 

citizen of the United States, residing in the 
city, county, and State of New York, have in 
vented certain new and useful improvements 
in Electric Heaters, of which the following is 
a specification. 
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. h 
My present invention relates to means for 

Supporting such a helix of resistant wire 
when such helix is wound or coiled helically 
into a compound helix. 
My invention provides also other features 

of construction pertaining to electric heaters. 
My invention is characterized generically 

by the provision of a skeleton or open-work 
Support for the resistant helix, such support 
formed by coiling a wire or rod into an open 
helix, the supporting-helix thus formed being 
preferably enameled to render it insulating 
and making only tangential contact with the 
resistant helix. The resistant helix may be 
applied upon the helical support in three dif 
ferent arrangements, namely: (a) one in 
which the insulated supporting-helix has the 
compound resistant helix wound outside of 
it, (b) one in which it has the resistant helix 
Wound inside of it, and (c) one in which there 
are two resistant helices, one wound outside. 
of the Support and the other wound inside of 
it. Of these the first (c) is specifically claimed 
in a separate or divisional application filed 
May 18, 1898, Serial No. 681,012. 

Figure 1 of the accompanying drawings is 
an elevation, partly dissected away in verti 
cal mid-section, showing my complete inven 
tion as embodied in an electric heater. Fig. 
2 is a transverse section thereof. Fig. 3 is a 
Sectional and partly-dissected elevation show 
a simpler construction. Figs. 4 and 5 are de 
tails of Fig. 3. 
In all the figures let A designate a helix of 

resistant wire and let B designate a support 
therefor. In Figs. 1 and 2 there are two heli 
ces, of which the inner is distinguished by 
being lettered A. The resistant helix of each 
helix constitutes an open helix or one in which 3. 

the convolutions or loops of Wire ai'e opened 
out or separated to permit free circulation of 
air between, either by being openly wound in 
the first instance, or, if Wound closely, by be 
ing pulled open and retained in that condi 
tion upon the support. The helix is also in 
teriorly open, being either empty or so nearly 
so as to afford free opportunity for circulation 
of air within it. 

I will first describe the simple or elementary 
construction shown in Fig. 3. The resistant 
wire A is first wound into a helix in any usual 
mannel'-as, for example, by Winding it upoll 
a mandrel. The resistant Wire is 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 support B is a rod, bar, 
or wire of the requisite stiffness and is coiled 
into an open helix by Winding upon a man 
drel much larger than that used in forming 
the helix A. The resistant helix A is after 
ward coiled around within and parallel to the 
supporting-helix B, thus forming it into a com 
pound helix. The small helix formed by coil 
ing the wire A upon its mand reli will call the 
“minor helix and the larger oine formed by 
coiling this helix bodily I will call the “major’ 
helix, the latter helix being essentially that 
formed by the axis of the minor helix, which 
is coiled helically parallel to the helix formed 
by the supporting - rod B. The Successive 
convolutions of the supporting - rod B are 
spaced apart between centers somewhat wider 
than the exterior diameter of the minor helix. 
A, to the end that when the resistant helix is 
Wound within the support, its successive major 
convolutions shall be spaced apart to afford 
ample insulation. At the same time the space 
between the convolutions of the helix B must 
be less than the exterior diameter of the minor 
helix A to prevent this helix escaping through 
such space. The proportions shoWIn al'e con 
sidered preferable, since they afford ample 
support for the resistant helix and aniple sep 
aration for the successive major coinvolutions 
thereof to afford the requisite insulation, 
while the convolutions of the supporting-helix 
are sufficiently separated to leave ample space 
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between them for upward circulation of air 
in the manner indicated by the arrows in Fig. 

It will be seen that by this construction 
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the same manner already described, and each 
of these heads is provided with two binding 
posts, (lettered, respectively, EE",) the former 
of which makes connection with One end of 
the outer resistant helix A and the latter with 
the inner resistant helix A". The outer helix 
A is wound with a contractile tendency and 
the inner helix A is wound with an expan 
sive tendency, so that both are pressed by 
their own stress into firm contact with the 
support. The successive convolutions of the 
supporting-helix B should be spaced apart as 
widely as is practicable without being so wide 
apart as to let the opposite helices A and A 
enter so far into them as to be in danger of 
touching each other, which would be liable. 

The propor to give rise to a short circuit. 
tion shown is deemed the best. 

it is usually desirable to inclose an electric 
heater in a casing. Where it is for heating 
air, this casing must be foraminous or open to 
admit free circulation of air into the heater 
at its bottom or lower part and out of it at 
its top or upper part. A Very simple, cheap, 
and suitable construction for such casing is 
that of an open helix of enameled wire, as 
shown at G in Figs. 1 and 2. The opposite 
ends of this helical casing are slipped onto 
concentric bosses formed on the respective 
heads C C and projecting toward each other. 
The wire G may be stiff enough to uphold its 
middle portion with sufficient rigidity when 
thus suspended; but I prefer to hold it rig 
idly in place by confining it between three 
(or more) tie-rods or bolts D D, extending be 
tween the opposite heads and making tan 
gential contact with the helix. G, as clearly 
shown in Fig. 2. The rods DD may pass in 
side the helix G, but preferably are exterior 
thereto. The helices of resistant wire are 
mounted concentrically within the casing, 
with ample space between to avoid any pos 
sible contact. If, however, by reason of the 
heater being of great length or for any other 
reason the supporting-helix should sag sufi 
ciently to establish contact between the re 
sistant wires and the helix of the casing, no 
short circuit would result by reason of the 
latter being made of enameled wire, the en 
ameled coating being indicated at a'. 
The resistant helical wires A and A" may 

be connected in the Salme or separate circuits 
and may be either in series or derivation, as 
desired. In either case they may be joined 
at one end of the heater by any suitable 
washer or connection establishing metallic 
contact between the binding-posts E. E. If 
desired, the circuit connections may be made 
entirely at one end of the heater. If the heli 
ces are in series, the current will then pass 
from that end to the opposite end, thence from 
one binding-post to the other, and thence back 
to the first end and out. If in derivation, the 
current may enter through the supporting 
rod Band pass to the opposite end, then branch 
to the two binding - posts, and then return 
through the two helices A A' to the first end 

and be taken off from their binding-posts at 
that end and led to a switch by which to direct 
the current through either helix or both. Like 
wise in the construction shown in Fig. 3 the 
supporting-rod B may be utilized as a return 
conductor in case it is desired to make both 
electric connections at one end of the heater. 

in the construction shown in Fig. 3 the Sup 
porting-helix B, being exterior to the resist 
ant helix, serves the functions of a casing, 
and by arranging the rods D (three or more 
in number) in tangential contact with it, so 
as to keep it in exact a linement, there is the 
same correlation between the rods and helical 
casing in this construction - as in that shown 
in Figs. 1 and 2. 
The word “rod” as used in this specifica 

tion with reference to the support B includes 
not merely a small metal rod or wire, but also 
any suitable substitute therefor, such as 
rods of glass or porcelain or any material hav 
ing sufficient stiffness for the purpose and 
either an insulator in itself or capable of be 
ing effectively coated with insulation. 

I make no specific claim in my present ap 
plication to the construction where the resist 
ant, helix is wound around the exterior of the 
supporting-helix B. The claims to this con 
struction originally made in my present ap 
plication were erased herefrom upon the filing 
of a divisional application specifically direct 
ed thereto, Serial No. 681,012, filed May 18, 
S9 S. 
In another application, Serial No. 701,686, 

filed January 9, 1899, as a division of my pres 
ent application, I have claimed the means for 
supporting the resistant helix A by means of 
rods extended parallel with it and on which 
it rests tangentially at points separated less 
than the diameter of the resistant helix and 
independently of the resistant helix being 
coiled into a compound helix. I make no 
claim in my present application to anything 
claimed in my said application. Conse 
quently my present application is in part spe 
cific to my said divisional application, No. 
701,686, and is in part generic to No. 681,012. 

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

1. An electric heater comprising a minor 
helix of resilient resistant Wire coiled into a 
compound helix, combined with a support 
consisting of a helical insulating-rod extended 
paralel with said minor helix and exterior to 
the minor convolutions thereof. 

2. An electric heater comprising a minor 
helix of resilient resistant wire coiled into a 
compound helix, combined with a Support 
consisting of a helical insulating-rod extend 
ed parallel with said minor helix and exterior 
to the minor convolutions thereof, each of the 
successive convolutions of said rod support 
ing two of the major convolutions of said re 
sistant helix, and each such major convolu 
tion resting against two successive convolu 
tions of said rod. 
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3. An electric heater comprising a support 
ing-rod coiled into an open helix and a helix 
of resistant wire wound spirally into a major 
helix parallel with said supporting-rod and 
supported thereby by tangential contact 
there with, the supporting-rod being exterior 
to the resistant helix and the latter being in 
ternally free for circulation of air within it. 

4. An electric heater comprising a resistant 
helix and a supporting-rod, the latter coiled 
helically with its convolutions spaced apart 
somewhat less than the diameter of the re 
sistant helix, and the former coiled into a 
compound helix the major convolutions of 
which extend parallel with the convolutions 
of said helical support, and the resistant helix 
wound under stress causing it to press into 
the spaces between the convolutions of the 
Supporting-rod, and thereby maintain exte 
rior tangential contact there with at two 
points, both helices being wound openly for 
free circulation through the heater. 

5. An electric heater comprising a resistant 
helix and a supporting-rod, the latter coiled 
helically with its convolutions spaced apart 
somewhat less than the diameter of the re 
sistant helix, and the latter coiled into a 
compound helix inside of said supporting 
helix, and resting in the spaces between the 
convolutions thereof, so as to make exterior 
tangential contact there With at two points in 
each minor convolution, and both helices be 
ing wound openly for free circulation through 
the heater. 

6. An electric heater comprising a support 
ing-helix B with open convolutions, and a re 
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sistant helix A Wound compressively into a 
compound helix inside of said helix B, so that 
it rests in the spaces between adjacent con 
volutions thereof, and has an expansive stress 
pressing it into firm tangential contact there 
With. 

7. An electric heater comprising a support 
ing-helix B with open convolutions, and two 
resistant helices A A', each wound into a 
compound helix extending parallel with the 
convolutions of helix B, the helix A being 
wound outside of, and the helix A" being 
wound inside of, the supporting-helix, and 
having respectively contractile and expansive 
stresses, whereby they force themselves into 
firm tangential contact with the support. 

S. An inclosing casing for an electric heater 
consisting of an open helical coil of wire ad 
mitting a free circulation of air through the 
heater, combined with longitudinal rods in 
contact there with. 

9. In an electric heater, the combination of 
opposite heads C C with longitudinal rods D 
D connecting them, and a skeleton casing ex 
tending between said heads, consisting of an 
open helical coil of wire making tangential 
contact with said rods, and a resistant wire 
inclosed within said casing. 
In witness whereof I have hereunto signed 

my name in the presence of two subscribing 
Witnesses. 

EDWARD E. GOILD. 
Witnesses: 

ARTHUR. C. FRASER, 
GEORGE. H. ERASER. 
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