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1,679,841 

PATENT OFFICE. 
HAROLD N. SHAW, OF MILWAUKEE, WISCONSIN. 

ELECTRIC CONVECTION HEATER. 
Application filed February 7, 1927. Serial No. 168,481. 

This invention relates to improvements in 
electric convection heaters. 

Ordinary electric heaters usually use re 
sistance wire for heating units, and, because 
of the small diameter of the wire which 
must be heated to a high temperature for 
localized heat, it has not been practical to 
use units of this character for heating large 
areas. Also, the ordinary resistance wire is 
heated to an incandescent state and there is 
always the possibility of inflammable mate 
rial coming in contact therewith and becom 
ing ignited. 

It is one of the primary objects of the 
present, invention to overcome the before 
mentioned objections by providing an elec 
tric convection heater in which the resistance 
element is formed of a material of compara 
tively large surface area to transmit a larger 
amount E. heat at a lower temperature than 
is common with ordinary resistance ele 
ments, this low temperature also permitting 
the use of a shiny element surface. 
A further object of the invention is to pro 

vide a convection heater in which the resist 
ance unit is formed of a thin strip or ribbon 
of coiled metal supported in a frame to pro 
vide efficient heat by convection, said rib 
bon to have a shiny surface so as to reduce 
radiation to a minimum. 
A further object of the invention is to 

provide an electric convection heater de 
signed to produce a small temperature rise 
in a large volume of air, by preserving 
a low temperature difference between the 
top and floor of a room or chamber being 
heated. 

49, 

A further object of the invention is to pro 
vide an electric convection heater for air 
which has a relatively large heating area, but 
is simply and ruggedly constructed and is 
inexpensive to manufacture. 
A further, object of the invention, is to provide an electric heating element adapted 

45 to operate at a temperature near that of the 
air in the chamber being heated, which there 
fore changes in temperature as the chamber 
temperature changes, making possible, the 
control of the chamber temperature by the 

5 use of a heating element having a suitable 
temperature coefficient of resistance and in 
series with which a suitable magnetic con 
trol switch may be used. . 
A further object of the invention is to pro 

vide an electric convection heater arranged 
so that the heating elements present a large 

area of heating surface with respect to the 
air path and a relatively short path of travel 
for the air through the heating elements. 
A further object of the invention is to 

provide an electric convection heater which 
is of very simple construction, is strong and 
durable, is efficient in operation, and is well 
adapted for the purposes described. 
With the above and other objects in view 

the invention consists of the improved elec 
65 

tric convection heater and its parts and com 
binations asset forth in the claims and all equivalents thereof. 
In the accompanying drawing in which 

the same reference characters indicate the 
same parts in all of the views: 

7) 

Fig. 1 is a plan view of the improved elec 
tric convection heater; . 

Fig. 2 is a side view thereof; 
Fig. 3 is a sectional view taken 

3-3 of Fig. 2; . . . 
Fig. 4 is an enlarged detail side view of 

One of the insulator brackets used in the 
heater; 

Fig. 5 is an edge view thereof; 
Fig. 6 is a Sectional view of a casing show 

. . . .75 
on line 
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ing the arrangement of several heating units 
therein; • ' 

Fig. 7 is a sectional view illustrating as a 
modification, a shallow type casing and heat 
ing units, thereinforwall or oven use; 

Fig. 8 is a sectional view of another modi 
fied type of heater for wall use; 

Fig. 9 is a sectional view of a caring and 
heating units therein disposed below a ve 
hicle seat; s Y 

Fig. 10 is an illustration of a type of 
heater adapted to be positioned below a floor 
line; and 

Figs. 11 and 12 are enlarged fragmentary 
detail views showing the connector means 
employed between the circuit wires and the 
ends of the resistance elements. 

Referring now more particularly to the 
I drawings it will appear that the numeral 12 

85 

9. 

95 

10t 

indicates a frame of triangular shape in 
cross-section. Each inclined face of the . 
frame is provided with rows of, insulator 
brackets 13. One of said brackets 13 is 
shown in detail in Figs. 4 and 5 and it will 
be seen that it is formed with opposed, 
curved recesses 14 and 15 and complementary 
recesses 16 and 27 of a lesser curvature. 
Each bracket has a medial transverse open 
ing 18 and a row of brackets are secured to 
gether and to the frame by means of a pin 

105. 



O 
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19 extended through the registering open 
ings 18, as shown in Fig. 3. When thus as 
sembled, cooperating tongues 20 and recesses 
21 also assist in securing the brackets to 
gether and preventing electrical leakage. 
The rows of bracket meinbei's 13 on each 

face of the frame are adapted to receive and 
support an elongated resistance element 22. 
Said resistance element is formed of a strip 
of thin resistance metai having 8 shiny Sur 
face and of comparatively considerabie 

5 
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the 'drawing. 

width with reference to resistance wire used 
in standard practice and is wound spiraiy 
and of a diameter comparatively large 
throughout its length, as cies rly shown in 

w 

As shown clearly in Figs. 2 3 each 
resistance element, is extended through 3, 
horizontal row of rear recesses in 2 hori 
Zontal row of brackets i3 and longiadinally 
of the side of the frame. At the end of the 
frame the element, is beat &ro; d. 32nd 
tended longitudinaily through the ezi adja 
cent horizontal row of recesses in said brack 

xy 23 

ets, and so on. 
The free ends of each resista Ace element, 

are attached to res 3' by means 
i initigs ii. and 

a short Sec 12. Each connect 
tion of brass pipe 33 exie, : into the end 
portion of the resistance eteers, 22 ::iii 
serted through the recesses in tie insulag 
brackets thereadjaceni. A 
ing bracket, 39 is the iods, 
over the pipe and the end portions 
bracket 39 engage the sides of the insula: 
bracket. A screw 40 is extended throug 
the jocking bracket and into the pipe 
the end poriog, cf the circuit, fire 3 is 
also engaged and cage by said screw. 

It will thus be see has a feater arranged 
as described present: a large heating area. 
at right, angies to the path of 

45 

5 
feet, 24. 

Fig. 6 illustrates th: 
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. . . . y - - heat is required for 
12 formed of a pei. 
As o frames having ins: 

heater 2 is also 

p h heated and the path G 
heating elements is congarative 
In practice, the resistance elements are not 

-- tend W. heated to a tenperatize high snough to 
toward discoloration, 
The type of fraina sac{y: i: 

and 3 is provided with support 

in a casing 25 whe 

sistance elements 
Scribed is . CSi 

portio in the lower 
heaters being 2. 
flector plate 27. 
indicated at 28, 
also the botton, 37 hite ; 

is re- . large Starface area, 

.. has periorations 29. The arrows show the 
course of the cold air into the casing and also 
the exit of the heated air after it has passe 
over the heating elements. 
In Fig. 7 a casing and heater thereinfo" 

mounting in a vali recess is illustrated. The 
casing 30 is of a shallow type and the resist 
ance element 22 is mounted therein or insul 
lator brackets carried by a frame 31. The 
front of the casing is covered by a Screen 23 
or other perforate material and the cold air 
enters the lower portion thereof, circulat 
ing as indicated by the 3rrows, and around 
deflector plates 32. X 
A deep type wall casing 30 is shown in 

Fig. 8 and a frame of triangular formation 
to support, the heating elements 22 is Enouilt 
ed therein. This type of heater presents & 
larger heating area thai that shown in 
3Fig. 7. 
The convection heater may also be used 

for heating 7ehicles and other sail Seated 
compartments, and as shown in Fig. 92 cas 
ing 30, having periorate botton and side 
waiis, is mounted below a seat 33 &nd above 
the floor iise 34. A frare 3i, carrying the 
resistance eiernet, is of course, disposed 
within 3 ca. 

Fig. 10 it 
the floor ine 
icOz is '2:8 
which has a 
which contai: 
supporting frain. 31. air enterg i.e 
casing through the end portions of the per 
forate top, passes over the resistance element, 
and ther rises through he media: portion of 
the top. 
For the foregoing description it will be 

seen that the improved electric convection 
aeater is of very simple and novel constric 
tion, and is Weil adapted for he pt.220Se5 Se; 
forth. 
What clair, as ziny i - 
2. An electric convection heater, CO apis 

ing a trial guaia frariae, insulating supports 
carried by opposite sid side inclined faces of 
the frame, and 2, Sira. Resistance eleinent 
notated on the supports O2 each side face 
of the fraine and extendizag back and forth 
o: Said Sapports to Esgitudia iy of the fraRae, 
said resistance elevents baing modified if for. 
standard practice by 3, gas&aniai i? creage 
in "Vidth and a Substantial reductioA in the 
thickness of the neiai in he elemeia, and 
aiso in a Substantial increase in the dia 

the Spiral to provide 3.3 
1. gongcratively low 

Zeate, 00:32: 
n 2. Sc) 

2333, Said S32 
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said support recesses. 

5 

0 

15 

and engaging the circuit wire and resistance ports having opposed recesses, a pin extend 
20 

ing opposed recesses and 

1679,841 

frame, and an elongated spiral resistance 
element extending back and forth through 

3. An electric convection heater, compris 
ing a frame, a FE, of insulating sup portsmounted in rows thereon, an elongated 
spiral resistance element extending back and 
forth through said supports, said resistance 
elements having a shiny non-radiating sur-. 
face, circuit wires, and connections between . 
said circuit wires and the free ends of said 
resistance element, each. connection compris 
ing a metal pipe surrounded by an end port 
tion of the resistance, element, and engaged by a support, a locking bracket overlying 
the pipe and engaging the support, and a 
studextending through the bracket and pipe 
element. . . . 

4. An electric convection heater, compris 
ing a frame of triangular shape in cross 
section, a. plurality of insulating supports, 
mounted in rows on the opposite side in 
clined faces of the frame, said supports hav 
o cooperating lock 
ing means, a pin extending through the Sup 

3 

ports in a row and through the frame, an 
elongated spiral shiny resistance element 
mounted through the recesses of the sup 
ports on each side of the frame and K. ing back and fonth longitudinally of the 
frame, circuit wires, and connectors between 
resistance elements, each connector compris 
ing a metal pipe surrounded by the endpor 

30 

said circuit wires and the free ends of the 
re 

tion of the resistance element and lodged in 
a support recess, a locking bracket overlying 
the pipe and engaging the support, and a 
studextending through the bracket and pipe 
and engaging the circuit wire and resistance 
element. 

5. An electric convection heater, compris 
ing a frame, a plurality of insulating sup 
portsmounted in rows thereon, sai 
ing through the supports in a row, and 
through the frame, and an elongated spiral 
resistance element extending back and forth 
through said support recesses. 
t In testimony whereof, 

e 

HAROLD N. SHAW. 
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