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To all whom it may concern:

Beit known thatl, EDWARD K. GOLD, & CliLi-
zen of the United States, residing in the city,
county,and State of New York, h..fwe invented
certain new and useful Improvements in Elec-
tric Heaters, of which the following is a speci-
fication. --

This invention relates to electric hedterb in
which the heating element is a resistant wire
wound into a helix and streteched over,across,
or around a suitable support, so that the helix

is distended or opened and exposed to free
In

circulation of air within and around it.
the construction of an electric heater of this
character it is practically of great importance

to provide for thorough ventilation of the re-

sistant helix in order that the air may circu-
late freely and rapidly over the heated wires
to rapidly abstract heat from them, both to
eficiently heat the air and to plevenb over-
heating of the wires.

My present invention aims to plowde an

“improved insulating-support for a wire helix
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- tion constitutes an improved construction of
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which shall make ample provision for ven-
tilation, while so supporting the helix as to
prevent any possible dlSplacement or escape_

thereof.

- In my Letters Patent No. 604, 38’1L dated
May 24, 1898, 1 have shown a Ven_tﬂat_ed elec-
tric heater wherein the support forthe resist--
- ant helix consists of a thin foraminous tube

around which theresistant helix is wound, so
that air may circulate through the openings
of said tubular support, into and out of the
interior thereof, and into contact with all por-
tions of the heated wires. My present inven-

such ventilating or foraminous support.

According to my present invention I con-

struct the open-work insulating-support for
the resistant helix of a grid or cage of paral-
lel bars which are separated to form venti-
lating - spaces between them, the resistant
helix being extended across and supported by
sald bars.
bular to form a cage, the barsbeing artanged

~ in cylindrical order and the wire hehx wound

helically around the bars. To keep the he-
lix in place and prevent its shifting in direc-

5o tion longitudinally of the bars, the latter are

- formed with successive indentations or de-

pressions which receive the helix and form, in

1

The grid is preferably made tu-

{ the line 7

| rugated sheet-metal bars at the right.,

effect, intermittent grooves in which the helix
lies. In order that the supportshallhave as
little mass, and eonsequentiy as little heat-
absorbing capacity, as possible, I prefer to
make the bars of thin sheet metal, corrugated
longitudinally into semitubular fm m te give
sufficient stiffness, presenting their convex
surfaces in contact with the resistant wire
and enameled on said surfaces to insulate the
bars from the wire. For further guardmﬂ'
agalnst the displacement or escape of the wire
1 pmVlde a supplemental series of bars which
bear against the helix on the opposite side
from the supporting-bars of said gridand al-

ternately thereof, so as to deflect the helix

into the spaces betwepn sald bars, whereby

the helix is suppmted on both sides .md at

alternately opposite points.
-Having thus indicated the nature of m
mvenblon I will proceed to deseribe the same

Figures 1 to7, inclusive, Show the pleferred

'-form and the remaining views show modifi-

G&blOH‘S Fig. 1is a Ve1tlca.1 transverse sec-
tion. Fig. 2is a sectional or dissected eleva-
tion of the heater, the left-hand pOrtion be-
ing in vertical mid-section.
V&tlon of one of the end plateq or heads.
Fig. 4 is a flafrmemary section thereof in the
plane of the line 4 4 in Fig. 3.
end elevation of the sheet metal ventﬂa,l:mﬂ'
support or cage of parallel bars, and Fig. 6
1s a side elevation thereof, its middle portlon
being broken out. Fig. 7isa transverse sec-
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| in its prefelred and modified forms, with ref-

erence to the accompanying drawings, in

which— 75
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-Fig. 3 is an ele-

Fw' 5is8 an

tion of one of the bars cut, for example, on

scale for the purpose of showmo‘ the coating
of enamel.

Fig. 9 is vertical transverse section. Fig. 10
i3 an elevation of one of the end heads. Fig.
11 is an elevation of one of the supportmo'-
bars, Anothermodificationisshown in Figs.

12 to 15, whereof Fig. 12 is a transverse sec-
tion of a fragment of the heater, showing
solid metal bars or rods at the left and Ccor-
Hig.

7 in Kig. 6, showmn' 1t on a larger

A modified constr 110131011 isshown
in Figs. 8 to 11, whereof Fig. 8 is a side ele-
-Vatlon partly dlsseoted or broken away to
show the internal construction, the left-hand
end portion being in vertwal_;mm section.
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13 is a vertical section at right angles to Fig. | within the tubular or annular end d of the

12 on the line 13 13 thereon. Tig. 14 is an
end elevation of the support when made of
sheet metal,illustrating one mode of construe-
tion thereof. Fig. 15 isa section correspond-
ing to I'ig. 13 on the line 15 15 in Fig. 14,
showing the coils and sheet-metal support.

In all the figures, A desigrates a helix of
resistant wire, preferably naked, and B des-
ignates the open-work insulating-support
therefor.

I will first desceribe the construction shown
in Figs. 1 to 7. The support B consists of a
grid of parallel bars ¢ a, arranged in cylin-
drical order to form acage, and spaced apart
to form intervening ventilating-spaces b b.
To make the bars as light as possible and
give them the minimum of heat-absorptive

- capacity, I prefer to make them of longitudi-
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shown in Fig. 7 at c.

nally-corrugated sheet metal of the semi-tubu-
lar cross-section shown in Fig. 7, their con-
vex faces being turned outwardly, as shown
In Fig. 1, so that the resistant helix comes in
contact with only this convex face of each bar.
To render them insulating, this convex face

must be coated with some insulating mate- |

rial, and this is preferably done by enameling
the entire bar, the coating of enamel being
Preferably the several
bars constituting the supporting-cage are all
made integrally of one sheet-metal tube, as
best shown in Figs. 5 and 6. This tube, let-
tered e, is longitudinally slotted to eut out
the portions b, constituting the spaces be-
tween the bars,while the intervening portions
constituting the bars ¢ are longitudinally cor-
rugated, as described. The opposite end por-
tions d d of the tube remain unaltered, con-

stituting uninterrupted annular or ring-like
ends.

Ing them with transverse corrugations, so as

to provide successive indentations or depres-

sions f f, adapted to receive the resistant
helix, the several depressions being spaced

apart sufficiently to receive the successive

major convolutions or lavers of this helix in
the manner shown in Fig. 2. The purpose of
these indentations or depressions is to pre-
vent lateral displacement of the major con-
volutions of the helix, so as to prevent any
contact between the adjacent wires of sue-

cessive convolutions, such as would result in

a short-circuiting of the resistant wire. The
depressions f f are arranged to progress in a
helical path around the support or cage, this

being the path in which the helix is wound,

so that the depressions constitute an inter-
mittent spiral groove in which the helix may
lte. The entiresheet-metal cage thus formed
requires to be enameled in order to render it
nsulating. It might be formed of insulating
material instead of metal.

In the preferred construction of heater I
provide oppositerend heads or eaps C C, pref-
erably of insulating material, as poreelain.

The bars a & might be straight; but I
prefer to give them asinuous contour by form-

cage. Theheadsaredrawn together by means
of a central bolt A, which passes through a
central hole i/, Fig. 3, in each head, and its

opposite ends being screw-threaded nuts h?

are screwed thereon to force the heads to-
gether, and thereby firmly engage them with
the ends of the cage. Preferably an open-
work casing D is provided for inclosing the
heater, consisting of a perforated or slotted
tube arranged concentrically with the cage
and engaged at its opposite ends by the two
end heads C C. In this the preferred con-
struction I form the head with a concentric
boss 7, which enters within the end of the cas-
ing, and with a projecting flange 7, which
abuts against the end thereof. The casing D
may be a seamless tube or it may preferably
be formed with a lapped and riveted joint.
The opposite ends of the helices A are con-
nected to binding-posts, one of whichis shown
in Fig. 2 and lettered E. This binding-post
consists of a bolt passing through a hole €/,
Fig. 3, in the head, itsinner end engaging the
end of the resistant wire and its outer end
screw-threaded for receiving two nuts, one of
which clamps against the head and the other
ciamps between the two nuts the end of the
circuit-wire w, this being the usual construec-
tion of binding-post in such heaters. The
head is formed with a recess or chamber ¥
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deep enough to house the ends of the bolt i

and binding-post E and their nuts.

1C0O

The heater thus described makes provision -

for ample ventilation through the spacesb b,

so that the asecending currents of heated air
can flow freely into contact with all portions
of the helix, as indicated by the arrows in
Fig. 1. DBy forming the support of thin cor-

1085

rugated sheet metal and enameling it it is

made very light, so as to have the least pos-
sible heat-absorptive capacity. Hence when

the electric current is first turned onto the

heater the heat is immediately and rapidly

110

given out to the air instead of requiringa

considerable time in which to heat up the

support around which the wire is wound.
The resistant helix A is wound on in the
usual manner, stretching or distending it as

115

1t 1s wound, so that it lies across the bars,

the successive layers or convolutions being

kept apart by resting in the depressions f /.

With all heaters of this character wherein
a helix is wound distensively around a sup-
port into a larger or compound helix there is
some liability of displacement of the wire.
If the wire should break, the effort of the
helix to straighten out will cause it tofly out-

ward, lying close against the casing, in which

case 1ts convolutions are liable to make con-
tact with one another, and thereby short-cir-

120

cuit considerable portions of the wire, so that

the resistance between the terminals is greatly
diminished, and the resulting augmentation
of current overheats the remaining portions
of wire and burns out the heater. In ordi-

‘Kach head has a central boss g, adapted to fit | nary use, since the portions of wire at the

130 .
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at the top are traversed only by the air al-

ready heated by the wire below, it results
that the upper portions of wire are not as

efficiently cooled as the lower portions, so
that the wire in this way becomes unequally
heated, and the. helix being under tension

there is a tendency, by reason of the over-.|

heating and weakening of the upper eonvo-
lutions, to stretch them open under the su-
perior tension of the lower convolutions, so
that the helix tends to crawl, reducing the
amount of wire at the upper end of the heater

‘and increasing that at the lower part, which

1s disadvantageous, since this-is liable to
cause the lower convolutions to close together
and-short-circuit. To avoid these disadvan-
tages and alSo to afford a further safeguard
against any lateral displacement of the helix,
such as might short-cirecuit adjoining major
convolutions thereof, is the purpose of an ad-
my invention, which I will

now describe. -
Outside of the supporting-cage B and exte-

rior to the helical winding of resistant wire |

I place a supplemental series of parallel lon-
gitudinal bars & k. These are preferably
formed of longitudinally-corrugated sheet

metal of the semitubular cross-section shown

in Kig. 7 and also enameled. They are ar-
ranged alternately with- the bars a ¢ of the
supporting-cage—that is to say, opposite the

spaces b b between said bars—and are pre-

sented-with their convex faces against the re-
sistant winding and are forced in against this
winding in such manner as to deflect it into

~ the spaces between the bars a a, in the man-

- ner best shown in Fig. 1. The bars &k & are

~confined in these positions in any suitable

40

manner. One example thereof is shown, the

heads C C being provided, as shown in Fig.’

-3, with notches &’ at intervals, adapted to re-

ceive the ends of the bars k, which bars are

- held into these notches in any suitable man-
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ner—as, for example, by means of a ring I,
slipped over their ends. The notches are

~ formed in a boss m, projecting from the head
between the bosses ¢ and 4, and the ring fits
~around thisbossm. Fig.4isasection through

one noteh &', showing its bar % resting in that

‘notch and the ring [ holding itin place. The
effect of-the bars & /& alternating with the
‘bars a a is to defleet the compound helix A

Into a sinuous contour, as clearly shown in
Fig. 1, so that it follows a wavy or zigzag

path, curving first outside of the bar a, then
‘inside of the bar %, outside of the next bar «,
and so on.

The helix is thus supported on

~ both sides or both internally and externally.

6o

If any portion of the helix should break, the

effect of confining it between the outer and

“inner bars would be to hold its unbroken por-

tions in place, so that only a few of the con-
volutions nearest the. break could contract,
and these only in direction of the axis of the

|

L

bottom are traversed by cold air, while those | between alternately-opposite supports it is so

held that the differences intension resulting

from unequal heating of different portions of

the helix cannot pull it out of place or cause
1t to erawl from the hotter to the cooler por-
tions, - |

I will now proceed to describe that modifi-
cation of my invention which is shown in
FKigs. 8 fo 11. In these figures the bars in-

| stead of being made of corrugated or chan-

nel-shaped sheet metal are made of wire or
rod, which 1s erimped, as shown in Fig. 11, to
form the depressions or indentations £ . It
18 preferable that these bars should be coated
with enamel. The bars are grouped into the

cylindrical or tubular cage by having their

ends embedded in recesses n n in the end
heads C C. 'To prevent turning of the bars,
these recesses are flattened, and the ends of
the bars are flattened, as shown at »', or
turned laterally, as shown at n? Fig. 11, the
recesses n In either case being made to fit
the ends of the bars and hold them a proper
distance apart. In Fig. 9 I have shown on
one side bars & &, which are applied outside

| the helical winding A, while on the opposite

side these bars are omitted or have not yet
been applied. The right-hand side of Fig. 9
thus shows the effect of omitting the outer
bars. 'The bars & are seated in sockets p p,
Fig. 10, in the heads C C. The heating ele-
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ments are inclosed in a casing D, as before

described, which is held between the heads
in the same manner. The heads are drawn
together by a central bolt 2 in the same way
as before. The outer rods & & are shown as
being straight enameled rods, while the inner
rods o a, constituting the cage or support B,
are shown as being made sinuous to form the
successive depressions 7, as described. _
straight and sinuous rods might be trans-
posed to substantially equal effect.

The

I0O0

r03

~ Figs. 12 and 13 show my invention as ap-

plied to a flat heater, the resistant helix A

being supported on underlying bars a? a?,
forming the grid or main support B, and be-

1ng held firmly against these bars and forced

partly in between them by the overlying bars

k. 'These bars have depressions ff. (Shown
in Fig. 13.) The barsa®k? may be round en-

I1C

I15

ameled metal rods, as shown in Fig. 13 and

in the modification at the left in Fig. 12, or

they may be made of bent-up sheet metal,
‘as shown at ¢® k% in Fig. 12, being of course

enameled, as in Fig. 7. "They may be per-
torated, as shown at ¢’ or imperforate, as at

sheet metal they may advantageously be
made in the manner shown in Figs. 14 and 15,
where the lower bars a® and the upper bars

K® are bent up from one sheet F of sheet

metal, the upper bars being formed by bend-
ing the metal upward and the lower bars by
bending it downward, as clearly shown. The

major helix; also, by the confining of the helix i helix A between the upper and lower bars,

I20

k% In case the bars are formed of bent-up -

125
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dotted lines A’ in Fig. 14 show the path of the .




whichis the same asin Fig. 12. Fig. 15 shows
the depressions or corrugations f f for receiv-
ing the successive layers of the helix A.

I claim as my invention the following-de-

fined novel features, substantially as herein-
before specified, namely:
1. An electric heater comprising an insu-

lating open-work support consisting of a grid

IO
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of parallel bars separated to form ventilating-
spaces, sald grid being formed of one piece
of enameled sheet metal, slotted to form said
spaces, longitudinally corrugated to form the
bars, and transversely corrugated fo form
successive depressions in the bars, and a he-
lix of resistant wire stretched across and sup-
ported by said bars and lying in said depres-
sions,

2. An electric heater comprising an insu-
lating open-work support consisting of a tu-
bular cage of parallel bars separated to form
ventilating-spaces, and a helix of resistant
wire wound helically around said support,
sald cage formed of a sheet-metal tube hav-
ing continuous annular ends, longitudinally
slotted between its endsto form said spaces,
and the bars longitudinally corrugated to pre-
sent a convex exterior.

3. An electric heater comprising an insu-
lating open-work support consisting of a tu-

‘bular cage of parallel bars separated to form

ventilating-spaces, and a helix of resistant
wire wound helically around said support,
said cage formed of a sheet-metal tube hav-
ing continuous annular ends, longitudinally
slotted between its ends to form said spaces,
and the bars longitudinally corrugated to pre-
sent a convex exterior, and transversely cor-
rugated toform depressionsforreceiving said

~ helix, saild depressions arranged to progress

helically around the cage, forming an inter-
mittent spiral groove in which said helix is
wound. . .

4. An electric heater comprising an insu-

~ lating open-work support consisting of a grid

45

5O

of parallel supporting-bars arranged incylin- |

drical order to form a tubular cage, and sepa-
rated to form ventilating-spaees, a helix of re-

sistant wire extended acrossand supported by |
said bars, and a supplemental series of bars |
overlying said helix on the opposite side there- |
of and bearing against the latter so as to de-

688,995

| flect it into the spaces between said support-
ing-bars, whereby the helix is supported on
both sides by said bars. = |
9. An electric heater comprising an insu-
| lating open-work support consisting of a grid
of parallel barsarranged in eylindrical order
to form a tubularcage, and separated to form
ventilating-spaces, a helix of resistant wire
| wound helically around said support, and a

said helix on its outer side between the bars
of said cage, and bearing against said helix
30 as to deflect it into the spaces between said

ternally and externally.

6. In an electric heater, the combination of
asupporting-cage consisting of substantially
parallel longitudinal bars joined to one an-
other at their ends by annular flanges, op-
posite heads for supporting said cage, said
heads having bossesadapted to enter said an-
nular flanges, means for drawing said heads

a helix of resistant wire wound helically
around sald cage.

7. In an electric heater, the combination of
a supporting-cage B having longitudinal bars

sald cage between them, a supplemental se-
ries of parallel bars k &, said heads having re-
[ cesses receiving the ends of said supplemental
bars, and a resistant helix A wound helically
around said cage between its bars ¢ and the
outer bars %. - R
' 8. Inanelectric heater, the combination of
i & cage I of parallel bars « «a, opposite end
heads between which said eage is supported,

sald cage, a supplemental series of parallel
| bars k & arranged to bear against said helix
on its outer side, said heads having recesses
k' forreceiving the ends of said supplemental
bars, and means for holding said ends in said
recesses. | | |

Im witness whereof I have hereunto signed
‘my name in the presence of two subseribing

. witnesses,

Witnesses:
| ARTHUR C. FRASER,
l: FRED WHITE.

supplemental series of parallel bars overlying

bars, whereby the helix is supported both in-

together to hold said cage between them, and

a a, opposite end heads adapted to support

55

60

70

75

30

a resistant helix A wound helically around

9o

95




	Drawings
	Front Page
	Specification
	Claims

