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6. Claims,
1

This invention relates fo electric heafing sys-
tems and more especially io such systems ap-
plicable to the heating of electric. ovens, fur-
naces, and rooms. in buildings, although. it is use-
ful also wherever it is desired io supply by con-~
vection, forced or natural, a current -of heated
air.

It has been proposed to heat ovens, furnaces,
and flues by electric heater convection: units
formed of open coils of high resistance metals
disposed transversely of air passageways, but ex-
perience has shown that heat can be: more uni~
formly imparted to a gas atmesphere current
and with less loss of gas velocity er pressure drop
and with lower temperature gradient, by the
wiping action of the said current over relatively
wide heater elements curvilinear in cross: seetion
and disposed so as- to change the course of the
gas current.

The object of this invention: is: the provision:of
an efficient and economical electric: gas atmos-
phere heating and turning unit comprising an
electrically heatable unit of high resistance metal
formed to make a plurality of spaced arcusie
vanes disposed at. the juncture of twoe: angularly
related ducts, conduits, flues or passageways and
substantially coextensive in area with that of the
junction or at the end of such passageway and
substantially coextensive with the area thereof,
whereby to heat a gas, such as air, and: establish
a flow thereof by convection, forced or natural.

Other objects and the means for accomplish-
ing them will hereinafter appear in the: detailed:
description of the embodiments. of my invention
which have given good resulis in practice.

In the drawings which accompany and form 2
part of this specification,

Figure 1 is a front elevation of an electrie gas
atmosphere heating and turning unit. emboey-
ing my invention.

Pig, 2 is a transverse section taken on the line
2—2 of Fig. 1.

Fig. 3 is a horizontal section taken on the line
3—3 of Fig. 4 and illustrating a portion of an
electric oven.

Fig. 4 is a vertical section taken on: the line
4—4 of Fig. 3.

Fig. 5 is 2 horizontal section taken omr the:line

5—5 of Fig. 6, and illustrating a portion of an

electric furnace.
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Fig. 6. is a vertical section taken on: fhe line
6—6 of Fig. 5.

Fig. 7 is a horizontal section of a typical elec-
tric oven.

PFigure 8 is an edge view of & high resistance
metallic strip before it is bent upon. itself re-
peatedly to form g plurality of curvilinear spaced
vanes. ’

Figures 9 and 10 are sectional views taken on
the lines 9—9 and 10—{9, respectively, of Fig. €.

In the particular drawings selected for more
fully illustrating the principle underlying my
invention and which are to be considered as. illus-
trative, merely, and not restrictive, {8 repre-
sents a unit made by repeatedly reversely bhend-
ing upon itself a strip of any suitable higl: resist-
ance metal that is curvilinear, for example, ar-
cuate in cross section. The strip may be given its
sectional configuration by dies or by any other
By bending said strip: i the
manner stated, there are produced a plurality of
spaced vanes {{, 11’, which define, preferably, ar-
cuate passageways 12; that is to say, each vane
defines with the vane nexf adjacent thereto; a
curvilinear or arcuate passageway. In the form
shown in Fig. 1, the end vanes terminate in flat
strips 13 adapted to connect the unit to: a source
of electric power for current flow therethrough.
It will be understood, however, that the unit may
not. be a single unitary member as shown in
Pig. 1 and that any suitable means may be: em-
ployed for mechanically and electrically connect-
ing the vanes together for current flow there-
through and that the vanes: may be connected in
series with each other and with: the source: as
iHustrated, or so connected that they are in par-
allel with said source.

The heating and turning unit above described
may beused in many ways, two of which are-illus-
trated in the drawings.

In Figs. 3 and 4, 14 represents the walls. of two
duets 15, 16, that are angularly related, said ducts
being shown in the present instance at right
angles to- eachr other. The unit is. suitably se-
cured at the juncture of the ducts or passageways
and as shown is coextensive with thearea of said
juncture.

In the particular form illustrated in Fig. 3,
the means for securing the unit in the ducts at
the juncture thereof and at an angle to their
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respective axes, are strips of heat resisting in-
sulation 17 such as, for example, fused alumina
insulation, which strips may be disposed in da-
bressions 18 in the walls of the ducts, the sur-
faces of said strips contacting the ends of the
unit being corrugated, as shown more clearly in
Fig. 6, and indicated thereon by the numeral 18.

A suitable fan 28 may be employed to create a
forced convection current of heated air or other
gas, the flow of which is indicated by arrows.
It will be noted that the forward end 2! of each
vane and therefore the passageway between a
vane and the one next adjacent thereto is sub-
stantially parallel with the axis of the duct i5
from which the gas current is received and that
the trailing end of each vane and passageway 22
is parallel with the axis of the duct {5 to which
the gas current is delivered.

In Figs. 5 and 6, the application of my gas
heating and turning unit to an electric furnace is
shown, the distinction between an electric oven

and an electric furnace being substantially that -

the temperature of the latter is usually in ex-
cess of 1000° F. and that of the former, usually
below 1000° F. In Figs. 5 and €, the uncorru-
gated surfaces of the insulation members abui
the plane inner walls of the duct, although it
be understood, of course, that said walls o
be provided with the pockets 18 shown in I
The operation of the unit in a furnace i identi
with that above described in connection
Fig. 3.

For producing a current of heated gas by nai-
ural convection the unit will he disposed i onn
of the lower corners of the oven or fui:

The unit may also be used to produce a h
air current in the flues of buildings with or with-
out one of the usual sources of heat. If such
source is used, the function of the unit will be
to augment the heat delivered to rooms in f-e
upper stories of the building.

In Fig. 7, 23 represents the walls of g tynical
electric oven in which the right-hand walli and
the partition 24 defines a vertical duci 25 and
the adjacent wall 26 and the partition 27 define
a duct 28 at right angles to the duct 25,

Disposed in the duct 28 immediately above an
opening 28 in the partition 27 is a fan 83. The

tion means such as above described ai the iu
ture of the ducts 25, 28, and at an angle to ths
axes thereof, said unit being substantially coex-
tensive with the area of said juncture. In the
work area 31 of the oven will be disposed the
usual shelves, trays, drawers, etc., for holding
the articles to be treated. Any of the usual con-
trol systems may be employed, such as indicated
by the thermocouple 32 and current controller 82,

If the heating unit is made in the manner
shown in Fig. 1, by reversely bending repeatedly
upon itself a strip of high resistance metal ar-
cuate in cross section and the sactional configu-
ration is imparted to the strip by dies, said sirip
will be died in the manner shown in Fig. 8, in
which alternately spaced vanes are convex up-
wardly, as shown at I, and convex downwardly,
as shown at (1’, each pair of vanes being con-
nected by a short length of the fai strip {17,
which when the strip is reversely bent, forms one
of the ends of a pair of juxtaposed vanes, as in-
dicated at Fig. 1, the portions 11’ constituting
& means mechanically and electrically connect-
ing the vanes together for current flow there-
through.

Having thus described illustrative embodiments
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of my invention without, however, limiting the
same thereto, what I claim and desire to secure
by Letters Patent is:

1. An electric heating system comprising in
combination, a structure having two angularly
related ducts, an electrically heatable unit located
at the juncture of said ducts, said unit compris-
ing a strip of high resistance metal curvilinear
in cross section and reversely bent repeatedly
upon itself to form a plurality of curvilinear
spaced vanes defining passages therebetween, the
forward end of each said vane being substantially
parallel to the axis of one of said ducts and the
trailing end of each said vane being substantially
barallel to the axis of the other of said ducts,
insulation means for securing said unit in said
ducts at the juncture thereof and at an angle to
the axes of said ducts, said unit being coextensive
with the area of said juncture, and means adapt-
ed to connect said unit to a source of electric
power.

2. An electric heating system comprising in
combination, a plurality of spaced transversely
arcuate vanes of high resistance material, means
mechanically and electrically connecting said
vanes together for current flow therethrough, a
structure defining two angularly related ducts,
the forward end of each said vane Eeing substan-
tially parallel to the axis of one of said ducts
and the trailing end of the other of said vanes
being substantially parallel to the axis of the
other of said ducts, insulation means securing
s2id vanes to said structure across the Jjuncture
of said ducts and means adapted to connect said
vanes with a source of electric power, whershy
the air-flow from one of said ducts to the other
will be through the passages defined by each
adjacent pair of said vanes.

3. In an electric heating system, an elcchri-
cally heatable unit comprising a strip of high
resistance metal having curvilinear portions
ternately convexed in opposite directions, szid
strip being reversely bent repeatedly upon itself
to form a plurality of curvilinear spaced vanos
defining curvilinear bassages therebatwoen,
whereby when said unit is electrically hested, air
will flow by convection through said passages

4. In an electric heating system, a pluralit
spaced transversely curvilinear vanes of high
sistance material and means mechanicsily snd
electrically connecting said vanes together for
current flow therethrough, each of said vanes
defining with the vane next adjacent thereto, a
transversely curvilinear bassage, the walls of
which are curvilinear in substantially the same
general direction.

5. In an electric heating system, a set of spaced
transversely curvilinear vanes of high resistance
material, said vanes being transversely curved in
substantially the same general direction, meang
mechanically and electrically connecting said
vanes in series with each other, and means adapt-
ed to connect said set of vanes with a source of
electric power, whereby when said unit is elec-
trically heated, air will flow by convection
through the passages hetween each pair of s3aid
vanes.

6. An electric heating system comprising in
combination, a structure having two asngularly
related ducts, an electrically heated unit located
ab the juncture of said ducts, said unit comp
ing a strip of high resistance metal having curvi-
linear portions alternately convexed in opposite
directions, said strip being reversely bent repeat-
edly upon itself to form a plurality of transversely
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curvilinear spaced vanes defining air passages
therebetween, insulation means for securing said
unit in said ducts at the juncture thereof and at

an angle to the axes of said passageways, said unit

being coextensive with the area of said juncture,
and means adapted to connect said unit to a
source of electric power whereby when said unit
is electrically heated, air will flow through said
passages by convection from one of said ducts to
the other.

WALTER G. GRABEAU.
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