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UNITED STATES 

2,221,703 

PATENT OFFICE 
2,221,703 

ELECTRICUNT BEATER, 
Sohn W. Falco, Everett, Mass. 

Application July 25, 1939, Serial No. 286,453 
i0 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 
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 
cumbersOne mechanisms wherein tremendous 
quantities of current are used for heating com 
paratively Small volumes of air. 
The present invention includes two forms of 

electric resistor elements formed independently 
of the fin Surface area, and thereby permit a light 
and compact construction to be utilized having 
great thernal capacity with the expenditure of 
comparatively small amounts of electric current. 
Another object is to construct an electric air 

radiator of annular construction having an inner 
void space so that air may be flowed from the in 
ner space outwardly and radially in parallel lay 
ers through the Spaced fins or vice versa; the 
flow of air being created by an electric anotoi and 
faa. 
A further object is the development of an elec 

tric radiator having extended fin surface areas 
which are continuous throughout their Whole cir 
cunniference whereby each fin is capable of ab 
sorbing and dissipating the heat of the entire Se 
ries of radially displaced resistor elements. 

& still further object is the formation of the 
terrainal connectors for the resistor elements and 
tas efficient sealing and insulating of these coin 
nectors ooth thermally and electrically. 
Referring to the drawings, 
3Pig, a represents a top plan yiey of Iny proposed 

electric heater shown partly in dotted ines; 
aig. 2 is a section elevation partly in Cross sec 

tion itaken Ol line 3-i of Fig. 2; 
3ig. 3 is an alevation of the complete electric 

radiato. Init; 
3Pig. is a cross sectional view taken on line 

2-9 of gig. 3; 
Sig. 5 is a diagrairaraatic showing of the 

connecting plates; 
Fig. 6 is a cross sectional yiesy of a modified 

ifoi'an of aaating linii, showing the resistor aid 
radiating fins and and connections; and 

Fig. 7 is a fragmental Sectional view of the 
notified form of Ani, illustrating one of the and 
eactic terminals. 
3eieiriag no.7 to the for of heater illustrated 

itesisitor 

(C. 29-39) 
in FigS. i to 4, inclusive, it will be seen that be 
tween the pair of spaced metal plates 8 there 
are positioned a series of annular shaped con 
tinuous metal fins 9. 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 89 is provided with a series of 
Spaced concentrically displaced flared openings or 
flanges 2 through which metal tubes 2 are posi 
tioned. The tubes 20 extend beyond the outer 
surfaces of each heater plate 8 and are expanded 
to a larger diameter than the central portions 
thereof, as indicated by numeral ii. The en 
larged ends & of the tubes serve to bind agains, 
openings in the plates S8 to hold the parts in 
proper relation. 
The resistors 22 preferably take the form of , 

coil of resistance wire positioned within each o3 
the tubes 26 surrounded by a compact mass o? 
dielectric material 2S. This material may 33 os 
any Suitable commercial ceramic cement, which 
is both dielectric and heat conducting. 
To the ends of each resistor wire 23, these is 

Welded or otherwise secured nuts 28 having screws 
23 threaded into the nuts and extending out. 
Wardly therefroin. Spaced end insulating lates 
25 composed of Bakelite or other electrically it. 
Sulating raterial are joined to the heater pieties 
S3 by means of bolts 25 with the intervering 
space fillied with insuiating cernent 33. It will is 
observed that this cement is also placed in Saa 
holes 3 of the ared portions 38 of the tubes; 23. 
The proper spacing of the outer insulating plates 
25 to the heater plates 3 is secured by flarizag O' 
bending the inner edges of the plates in an Olt 
Wardly mannex to contact with the plates 33. 
An analai sheet metal band 8 is plig2d 

around the outer periphery of the heat, insulating 
cement 38 to prevent its cilipping or dropping 
aYay. 
A Séries of thin metal connector pisies 2 a. 

enbedded in the end insulating plates 25 
joined mechanically and electrically to eac: 3. 
sistor by Cleans of the ScreWS 23, thus fossing 
electrical connection between the several resi 
toi's 22. The connector 2lates 27 are of Suficiani, 
iangth to o'73rlag one aaother betjean adjagain; 
3'esistol's 2.2d 2,2'e alternately spaced on the plates 
25 with respect to the connector plates at the cp 
posite end. Thaa relationship of the plates is 
clearly sing. In in the circuit diagran illustrated 
in Sig. 5 "Vihara the in 3375, shaded cortions idi. 
Cate tae COrailecitor plaies at one end, while the 
dotted lines indicate in a connector plates at $28 
cgg3Site 23d. Th3S the 'asisitors are connected 
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2 2,221,708 
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 

is 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 9 with their 
radial flanges 20 are in perfect thermal contact 
with the tubes 2 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 a 

modified form of electrical heating unit, it will 
be seen that here the tubes 2 utilized in the 
first form are omitted and the resistor elements 

30 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 
before stated, and when assembled the ends of 

35 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 a 

preformed cylindrical body, it is practical to place 
40 the resistors in the tubular sections and compact 

the dielectric material around the resistors. 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 

45 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 piates 25. 
The details of the modified form of heater end 

0 connections are shown in detail in Fig. 7. This 
showing is of the resistors connected in electrical 
circuit 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 

55 making the final connection to the source of elec 
tric current, 
The connector plates or bars 2 are similar to 

the plates heretofore described and the space be 
tween the insulating plates 25 and end plates 8 

60 is filled with insulating cement 30 with the outer 
periphery of the material retained within band 
40. 
Both types of heater unit are adapted to be Se 

cured between upper and lower flared plates 5 
8s and (6, see Fig. 1, and suspended by ceiling 

brackets 37. A flared funnel-like member or 
venturi f is formed to the lower deflector plate 
f 6 with its rhouth 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 5 and 6, thence 

is between the heat radiating fins 19 where the air 

is heated or tempered. The impeller 35 draws 
air between the plates and into the depending 
funnel or venturi 7 where it is discharged in a 
downward direction. It will be understood that 
the operation may be reversed by changing the s 
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 0 

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: S 
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 air 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- 25 
cured to the lower of said plates, a notor 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-, 
tween said pair of ring-like plates. 

3. An electrical air iheater including a plurality 
of spaced vertical electrical resistors connected : 5 
electrical circuit, and positioned in circular ai'i. 
rangement, outwardly flared discs mounty 
above and below Said resistors, a centrally locate, 
discharge funnel secured to the lower of said 
discs and a motor driven fan Secured to the ce:- 40 
tral portion of said upper disc and extending in 6. 
said discharge funnel adapted to circulate air be. 
tween said discs and through the said funnel. 

4. An electrical heating unit for use with 3. 
heaters of the character described comprising pair of spaced parallel Supporting rings, a pli 
rality of spaced tubular heating elements join 
said rings, each of said elements consisting . 
metallic tubes passing through openings form.f. 
in said rings, the end portions of said tubes be 
flared, a pair of insulating rings covering the ent 
of said tubes, electrical conductors embedded it. 
said second pair of rings, electrical resisto" 
mounted in said tubes but insulated therefro. 
and electrical connectors affixed to the opposi, 
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, a 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 
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 a s 
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2,221,708 
pair of spaced parallel supporting rings, a plu 
trality 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 joining 
the exteriors of said tubes, the end portions of 
Said 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 for 
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 
dielectric, heat conducting ceramic material 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, a 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 joining 
said resistors. 

9. An electric heating element for use with air 
heaters of the character described comprising a 
pair of spaced parallel supporting members, a plu 
rality of continuous spaced parallel fins located 

S 
between said members, each fin having a Series 
of openings carrying tubes transversely connect 
ing said fins and supporting members, electric 
resistor elements encased in said tubes and en 
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 elements 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 elements from adjacent partS. 

0. An electric heating element for use with air 
heaters of the character described comprising a 
pair of spaced parallel supporting members, a 
piurality of continuous spaced parallel fins posi 
tioned between said members, each of said fins 
having a series of flared openings, the said flared 
openings abutting against the openings of ad 
jacent fins to thereby produce a plurality of con 
tinuous hollow tubular sections, electric heating 
elements mounted in the tubular sections, the 
said 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 
cuit 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 W. FALCO. 
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