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16 Claims.

This invention relates to electric air radiators
and, more particularly, to an electric heater
wherein air is heated by being either drawn in or
forced out between a plurality of spaced elec-

8§ trically heated fins.

One of the objects of the invention is the de-
velopment of an improved type electric space ra-
diator for use with spaced discs or rings in which
the heat transfer surfaces are thin bare metal
fins independent of the electric heating resistors.
As now constructed, electric air heaters are large
cumbersome mechanisms wherein tremendous
quantities of current are used for heating com-
paratively small volumes of air.

The present invention includes two forms of
eleciric resistor elements formed independently
of the fin surface area and thereby permit a light
and compact construction to be utilized having
great thermal capacity with the exvenditure of
comparatively small amounts of electric current,.

Anocther object i1s to construct an electric air
radiator of annular construction having an inner
void space so that air may be fiowed from the in-
ner space outwardly and radially in parallel lay-
2§ ers through the spaced fins or vice versa; the
flow of air being created by an electric motor and
fan, :

A further object is the development of an elec-
tric Tadiator having extended fin surface areas
which are continuous throughout their whole cir~
cumference whereby each fln is cepable of ab-
sorbing and dissipating the heat of the entire se-
ries of radially dispiaced resistor elements.

A stlil further object is the formation of the
5y terminal connectors for the resistor elements and

the eficient sealing and insulating of these con-
nectors both thermally and electrically.

Referring {o the drawings,

Fig. 1 represents a top plan view of my vroposed
eleciric heater shown parily in dotied lines:

Flg. 2 Is 2 seclion elevalion partly in cross sec-
tlon taken on ling 1§—14 of Fig. 1;

Fig. 3 is an elevalion of the complete clectric
radiator unii;

;Mg 4 1s a cross sectional view taken on line
" 9—8 of Fim, 3;

Flg. 5 s a diagrammatic showing of the resistor
connecting plades;

Fig. 8 is a cross sectional view of o modified
form . of heating unit showing the resistor and
radiating fins and end connections; and

Fig. 7 Is » fragmental sectional view of the
modifled form of unit lustrating one of the end
electtic terminals. :

Referring now o the form of heater usir
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in Figs. 1 to 4, inclusive, it will be seen that be-
tween the pair of spaced metal plates I8 there
are positioned & series of annular shaped con-
tinuous metal fins 19. These fins are concentric
with the heater plates 8 and thus a void space is
formed in the inner or central portion of the radi-
ator. Each fin 9 is provided with & serles of
spaced concentrically displaced flared openings or
flanges 20 through which metal tubes 21 are posi=
tioned. The tubes 2! extend beyond the outer
surfaces of each heater plate 18 and are expanded
t0 a larger diameter than the central portions
thereof, as indicated by numeral 4§i. The en-
larged ends 4! of the tubes serve to bind againsg
openings in the plates 18 to hold the parts in
proper relation.

The resistors 22 preferably take the form of e
coil of resistance wire positioned within each of
the tubes 20 surrounded by a compact mass of
dielectric material 25, 'This material may ke of
any suitable commercial ceramic cement which
is both dielectric and hest conducting.

To the ends of each resistor wire 22, thers
welded or otherwise secured nuts 24 having screws
28 threaded into the nuts and extending out-
wardly therefrom. Spaced end insulating plaves
28 composed of Bakelite or other electrically in-
sulating material are joined to the heater piaies
18 by means of bolts 26 with the intervening
space filied with insuiating cement 30. It will ps an
observed that this cement is also placed in ths
holes 8! of the fdared portions 44 of the tubes 21,
The proper spacing of the outer insulsting plajes
25 to the heater plaies 1§ is secured by Haring ov
bending the inner edges of the vlates in an oll- e
wardly manner to contact with the vlates 25, ©
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cement 39 to oprevent its chipping or dropy
away..

A séries of thin metal connector pla
embedded in the end insulating vlats
joined mechanically and electrically to sach

:

electrical connection between the severs! resisi-
tors 22. The connector nlates 27 are of sufdciens
length fo overlap one another between adjaceni
resistors and are aliernately spaced on ths plates
25 with respect to the connector plates aj the cD-
posite end. The velailonship of the plates iz
clearly shown in the circuit diagram illustrated
in Pig. 5 where the heavy shaded portions ingdl-
ate ihe connecior plajes ab one end, whils ths

tted lnes Indicate the connector nlates ab the
aslée end. Thus the rssistors ars connesied
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in electric series with the series adapted to be en-
ergized through connection with end terminals 29.

It will be understood that the invention is not
limited to the use of a series circuit and a parallel

§ circuit may be used if desired. It is obvious to
those skilled in the art that when a parallel
circuit is desired the ends of the resistors will be
joined by a continuous connector plate embedded
in each of the end plates.

10 From this description of the unit, it will be ob-
served that the heat radiating fins 18 with their
radial flanges 20 are in perfect thermal contact
with the tubes 21 and consequently the vast ma-
jority of the heat generated by the resistor ele-

15 ments in each section is transmitted to the fins
in an efficient manner. .

By isolating the resistors from the end plates
25 so that they are more or less independent re-
sults in a vastly increased efficiency of. operation,

20 since all of the heat generated by the resistors is
utilized and blown out by the fan 35 instead of be-
ing transmitted to adjacent parts which in the
prior constructions are not resistant to the ex-
ceedingly high temperatures generated by the re-

25 sistors.

Referring now to Figs. 6 and 7 which show &
modified form of electrical heating unit, it will
be seen that here the tubes 2i utilized in the
first form are omitted and the resistor elements

80 22 are compacted or fabricated within a cylin-
drical body of dielectric heat conducting material
23. The annular heat radiating fins {9 are
formed with tubular projections or flanges 20, as
pefore stated, and when assembled the ends of

g5 the flared or flange portions contact the next
‘adjacent fin so that a continuous hollow tubular
section is formed.

While it is preferable to place the resistors in &
preformed cylindrical body, it is practical to place

40 the resistors in the tubular sections and compact
the dielectric material around the resisters. The
resistor elements terminate in the flared openings
32 pressed outwardly from the inner peripheries
of the annular end plates {8 while the end ter-

5 minals 29 are made as before described. In this
connection the nuts 24 attached to the ends of
the resistors are screw-threaded in engagement
with bolts 28 affixed in end plates 25.

The details of the modified form of heater end

30 connections are shown in detail in Fig. 7. This
showing is of the resistors connected in electrical
circult wherein adjacent end resistors have elon-
gated bolts 39 in place of the screws 28 so that
terminal lugs 29 may be connected to them for

s5 making the final connection to the source of elec-
tric current.

The connector plates or bars 27 are similar to
the plates heretofore described and the space be-
tween the insulating plates 28 and end plates 8

80 is filled with insulating cement 30 with the outer
periphery of the material retained within band
490.

Both types of heater unit are adapted to be se-
cured between upper and lower flared plates (8

a5 and 16, see Fig. 1, and suspended by ceiling
brackets 31. A flared funnel-like member or
venturi {1 is formed to the lower deflector plate
{6 with its mouth covered by a screen mesh 36.
An impeller or fan 35 is mounted in the restricted

70 throat of the venturi {T and rotated by means of
a centrally held motor 33 suspended by radial
arms 34.

In the drawings the arrows indicate the flow of
air between the deflector plates 15 and 6, thence

78 between the heat radiating fins 19 where the air

is heated or tempered. The impeller 38 draws
air between the plates and into the depending
funnel or venturi 17T where it is discharged in a
downward direction. It will be understood that
the operation may be reversed by changing the §
direction of rotation of the impeller or shape
thereof to draw the air in through the bottom
screen and discharge it outwardly and radially
through the spaced heat transmitting fins.

The present device is capable of heating or 10
tempering large quantities of air at a low con-
sumption of electrical current due to the im-
proved characteristics of the resistors and asso-
ciated heat transmitting fins.

What I claim is: 15

1. An electrical air heater including a plurality
of spaced vertical electrical resistors mounted in
a circular arrangement between a pair of spaced
ring-like plates, and an electrical motor and fan
centrally suspended from the upper of said plates 20
adapted to axially move alr between said spaced
vertical resistors.

2. In an electric air heater a pair of spaced
apart outwardly flared ring-like plates, an out-
wardly flared depending funnel-like member se- 28
cured to the lower of said plates, a motor sus-
pended from the center portion of the upper
plate, and having a depending shaft and fan se-
cured thereto, said fan being mounted for rota-
tion in the constricted portion of said depending 80
flared funnel-like member, and a plurality of
spaced vertical electrical resistors mounted be-
+ween said pair of ring-like plates.

3. An electrical air heater including a plurality
of spaced vertical electrical resistors connected =1 38
electrical circuit, and positioned in circular ar-
rangement, ocutwardly flared discs mounted
above and below said resistors, a centrally located
discharge funnel secured to the lower of said
discs and a motor driven fan secured to the cen~ 40
tral portion of said upper disc and extending inv
said discharge funnel adapted to circulate air be-
tween said discs and through the said funnel.

4. An electrical heating unit for use with iy
heaters of the character described comprising . 4z
pair of spaced parallel supporting rings, a plu-
rality of spaced tubular heating elements joiniz’
said rings, each of said elements consisting®
metallic tubes passing through openings form.
in said rings, the end portions of said tubes bei:
flared, a pair of insulating rings covering the enc
of said tubes, electrical conductors embedded ™
sald second pair of rings, electrical resistcr
mounted in said tubes but insulated therefro::
and electrical connectors affixed to the opposii
ends of said resistors and to said electrical co™. -
ductors.

5. An electrical heating unit for for use with air
heaters of the character described comprising a
pair of spaced parallel supporting rings, & plu-
rality of spaced tubular heating elements joining
said rings, each of said elements consisting of
metallic tubes passing through openings formed
in said rings, a plurality of spaced parallel con-
tinuous heat conducting annular members join- 5
ing the exteriors of said tubes, the end portions of
said tubes being flared, a second pair of rings
covering the ends of said tubes, electrical con-
ductors embedded in said second pair of rings,
electrical resistors mounted in said tubes but in- 70
sulated therefrom and electrical connectors af-
fixed to the opposite ends of said resistors and to
said electrical conductors.

6. An electrical heating unit for use with air
heaters of the character described comprising 3 75
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pair of spaced parallel supporting rings, a plu-

‘rality of spaced tubular heating elements joining

said rings, each of sald elements consisting of
metallic tubes passing through openings formed

in said rings, & plurality of spaced parallel con-

tinuous heat conducting annular members joining
the exteriors of said tubes, the end portions of
sald tubes being flared, a second pair of rings
covering the ends of said tubes, heat resistant
cementitious material filling the space between
the pairs of rings around the said tubes, electrical
conductors embedded in said second pair of rings,
electrical resistors mounted in said tubes but in-
ulated therefrom and electrical connectors affixed
to the opposite ends of said resistors and to said
electrical conductors.

7. An electrical heating unit for use with air
heaters consisting of a plurality of spaced vertical
electrical heating elements arranged in the form
of a ¢ircle and having their ends attached to in-
sulating rings, each of said units comprising an
electrical resistor embedded in & cylinder of
dielectric, heat conducting ceramic materisl and
electrical conductors carried by said insulating
rings and joining said resistors.

8. An electrical heating unit for use with air
heaters consisting of a plurality of spaced vertical
electrical heating elements arranged in the form
of a circle and having their ends attached to in-
sulating rings, each of said units comprising an
electrical resistor embedded in a cylinder of di-
electric heat conducting ceramic material, s plu-
rality of spaced parallel continuous heat con-
ducting annular members In close contact with
the said ceramic material, and electrical conduc-
tors carried by said insulating rings and jolning
said resistors.

9. An electric heating element for use with air
heaters of the character described comprising s

40 bair of spaced parallel supporting members, a plu-

rality of continuous spaced parallel fins located

3

between said members, each fin having a series
of openings earrying tubss transversely connect-
ing said fins and supporting members, electric
resistor elements encased in said tubes and em-
bedded in a mass of dielectric heat conducting
material for insulating the resistors from the said
tubes, an insulating plate spaced apart from said
supporting members for insulating the interior
working parts from external contact, electric con-
nector clements embedded in said insulating
plates adapted to connect said resistors in electric
circuit, and a cementitious heat resisting mass
filling the space between the said insulating plates
and the said supporting members for isolating the
high temperature elemenis from adjacent parts.

10. An electric heating element for use with air
heaters of the character described comprising a
pair of spaced parallel supporting members, a
plurality of continuous spaced parallel fins posi-
tloned bebween said members, each of said fins
having & series of flared openings, the said flared
openings abutting against the openings of ad-
jacent fing to thereby produce a plurality of con-
tinuous hollow tubular sections, electric heating
elements mounted in the tubular sections, the
sald. electric heating elements consisting of an
electric resistor compacted in a mass of dielectric
heat conducting material thereby electrically in-
sulating said resistors from the said fins, an elec-
tric insulating plate spaced apart from said
supporting members for insulating the resistors
from external contact, electrical connector plates
embedded in said spaced insulating plates and ar-
ranged to connect said resistors in electric cir-
cult and a cementitious heat resisting material
compacted in the space between the said insulat-
ing plates and the said supporting members for
isolating the high temperatures generated from
transmission to adjacent portions of the heater.

JOHN V. FALCO.
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