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1

This invention relates to an electric fan heater
and more particularly to aportable electric heater
having a fan causing the circulation of air to
and past the heating elements.

An object of the invention is to simplify the
construction and assembly of a portable electric
fan heater and to construct the heater of stamped
sheet metal parts, so far as possible, whereby to
reduce the cost and increase the rate of produc-
tion of such articles.

A further object of the invention is to provide
in an electric fan heater more efficient and less
expensive heating elements and more efficient
heat ray reflectors angularly positioned with re-
spect to the heating elements in the fan to pro-

tect the heating elements against direct im--

pingement of cool air supplied by the fan but
to reflect and diffuse the heat rays across the
passing stream of air supplied by the fan there-
by efficiently to heat the air stream.

A further object of the invention is to provide
in an electric fan heater heat ray reflectors which
not only efficiently reflect the heat rays but also
provide a source of heat energy providing initial
heating of the air stream passing across the rear
surfaces of the reflectors.

Other and further objects and advantages of
the invention will be apparent from the follow-
ing description when taken in connection with
the accompanying drawings wherein:

Fig. 1 is a view in front elevation of a fan
heater embodying the present invention;

Fig. 2 is an enlarged view in vertical section
taken substantially along the line 2—2 of Fig. 1;

Fig. 3 is g fragmentary, enlarged view in verti-
cal section taken along the line 3—3 of Fig, 1;

Pig. 4 is a fragmentary, enlarged view in verti-
cal section taken along the line 4—4 of Fig. 1;

Fig. 5 is an exploded view in perspective better
illustrating the construction of the parts of the
heater;

Fig. 6 is a view in vertical section taken sub-
stantially along the line 6—6 of Fig. 2;

Fig, 7 is a fragmentary view partly in elevation
and partly in section, showing the mounting of
the heating element; and

Fig. 8 is a view in vertical section taken sub-
stantially along the line §—8 of Fig. 7.

As shown in the drawings, a heater embodying

the invention comprises a sheet metal shell 2 ¢

bent and stamped to provide a dome shaped top
portion 4; a rear, inclined wall portion €; a front
inclined wall portion 8 and inwardly turned free
end portions 10 and (2. The shell 2 is formed
on opposite vertical side edges with inwardly off-
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2

set peripheral flanges 14 and 18 and the inturned
bottom portions 10 and 12 are provided with off-
set flanges I8 and 20.

Stamped sheet metal end caps 22 and 24 of any
pleasing configuration close the ends of the shell
2 and have their free peripheral top, and op-
posite vertical, edges seated on the offset flanges
14 and 16 of shell 2 so that the top and opposite
vertical edges of the end caps lie flat with the
surfaces of the top wall 4 -and the rear and front
walls 6 and 8. :

The end caps 22 and 24 are provided at their
top ends with depressed portions 26 and 28 to
receive the down-turned ends of a sheet metal
strap or handle 39, the depressed portions having
slots through the walls of the end caps to receive
the inwardly turned lugs 32 of the handle. A
control switch 34 of any usual construction is
secured to the shell 2 at the apex of the dome-
shaped top 4§ so that it is positioned beneath and
protected by the handle 30 and will not be in-
advertently turned on. or off by a person or ob-
ject moving past the heater, nor turned on in-
advertently by tipping or falling of the heater.
The housing shell is supported upon legs or knobs
36 carried by the end caps, or by a perforated plate
38 seated upon the bottom flanges {8 and 20 of
the shell 2 and secured thereto by screws or other
fastening means 40. The legs 36 space the hous-
ing from the supporting surface and cooperate
with the perforated plate 38 to assure a circula-
tion of cool air between the supporting surface
and the shell under the suction effect of the fan
of the heater so that overheating of the support-

5 Ing .surface is precluded.

The front wall 8 of the shell 2 is provided with
a large, rectangular opening 42. A sheet metal
pan 44 of like size and shape is insertable in the
opening 42 and is provided with upper and lower
attaching flanges 46 and 48 adapted to overlie the
upper and lower edges of opening 42 and to be
secured to the front wall of the shell by self-
tapping screws or other fastening means 50.
" The bottom of the pan 44 is provided with a
circular opening and, at the edge of the opening
with a plurality of angtlarly spaced rearwardly
bent attaching flanges 52 adapted to be received
in a cylindrical shell 54 and to attach the cylin-
‘drical shell to the pan 44, the flanges 52 being
fastened in any suitable manner, preferably by
spot welding to the cylindrical shell. The rear
of the cylindrical shell may be rigidified by a cir-
cular angle bar or rim 56.

‘The opposite vertical sides 58 and 60 of the
pan 44 are provided with vertically spaced slots 62
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opening outwardly at the forward edge of the pan
and communicating rearwardly with enlarged cir-
cular openings 64. Heating elements 66 are
mounted in the pan 44, each heating element
comprising a cylinder or rod 68, suitable insulat-
ing material, preferably in the nature of a ce-
ramic, the cylinder having a helical groove 18,
in which groove is wound a heating wire 72. At
each of its opposite ends, the cylinder is provided
with an opening 74 communicating with the
groove 10 and opening internally of the cylinder
so that the wire T2 may be passed through the
opening 74 into the central bore of the cylinder
68 and extended longitudinally of the cylinder out
of the opposite ends thereof. The cylinder 68
is received at its opposite ends in sheet metal cup-
shaped caps 16, each having a peripheral radially
directed flange 18, and a central opening coaxial
with the cylinder 68 and receiving an insulating
bushing 80 through which one end of the wire 12
extends. Each heating element is mounted in pan
44 by passing the outwardly extending ends of
the wire 72 along the slot 62 and inserting the
“caps 18 in the circular openings 64. The slots 62

and the openings 64 render the side walls of the -

pan sufficiently yieldable to move outwardly and
permit introduction of the ends of the heating ele-
ments and the caps into the openings 64, after
which the sides of the pan snap back to secure
the heating elements in mounted position.

A motor driven fan 82 of any desirable con-
struction is secured to a sheet metal mounting
strap 84 having opposite ends 86 which extend
along the inner wall of the cylindrical shell 54
in diametrically spaced relation and these ends
of the mounting strap are secured to the shell in
any convenient manner, as by suitable bolts, riv-
ets or by spot welding, The mounting bracket
is so dimensioned that the fan blade 88 is housed

within the cylindrical shell 54 and the shell 54

is so dimensioned as to provide a slight but suffi-
cient clearance for the fan blades 88.

The rear wall 6 of the main housing shell 2
is formed with pressed out louvres 90 which pro-
vide air apertures 92 opening outwardly and
downwardly so that pieces of paper and other
light objects will not, when the heater is juxta-
posed to them, be drawn into the heater. The
apertures 92 provide main air openings through

which air is drawn by the fan 82, and these are 5

supplemented by the openings in the perforated
bottom plate 38 of the heater which provide not
only supplementary air for the fan, but also serve
to supply air which circulates about the inner
wall surface of the main housing shell 2 and end
caps 24 to keep that housing at a safe operating
temperature.

Each of the heating elements 66 is provided
with a heat ray reflector 94 in the form of g sheet
metal channel having longitudinal corrugations
or serrations in angularly disposed plane sides 96.
Each reflector is provided at its opposite ends
with attaching lugs 98 and 100 seated in comple-
mentary angularly related slots 102 and 104 in
each side wall of the pan 44.

The slots 102 and 104 are so positioned with
respect to the opening 64 that the base of the
channel shaped reflector, i. e., the vertex of the
angle between its plane sides, is offset below the
center of the opening 64 and therefore below the
center of the eylindrical heating element when
mounted in the opening 64. The slots 102 and
104 are, moreover, not at complementary angles
but at different angles to the horizontal so that
the bottom side of each reflector extends for-
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wardly about its associated heating element 2
greater distance than the upper side of the re-
flector, as shown most particularly in Fig. 2. This
disposition of the reflectors has been found most
effective in protecting the heating element against
a direct flow of cool air such as would quickly
lower the heating element to a non-working tem-
perature.

Some of the air passing the forward edges of
the reflector will, of course, turn downwardly or
inwardly and pass in direct contact with the
heating element. That flow of air will be re-
stricted by the sides of the reflector. Turbulence
in the air stream will, of course, cause additional
amounts of air circulating in the pan 44 to pass
into each reflector shell and about the heating
elements at a restricted rate. The air thus pass-
ing at a restricted rate about the heating ele-
ments will, on heating, be caused to move later-
ally to the main body of the air stream. Such
turbulence in its air stream is increased by the
fact that the air duct defined by the pan 44 is
rectangular or square, whereas the air duct de-
fined by the shell 54 is smaller and cylindrical.

The reflectors therefore serve as diffuse re-
flectors of the heat rays for radiant heating pur-
poses; as sources of energy for heating of the
main stream; as bafiles for the main heating ele-
ments and, with the heating elements, as means
providing a stream of laterally and upwardly
moving hot air further heating the main air
stream.

A pan shaped grill 106, having generally hori-
zontal wires 108 spot welded to vertical wires (10,
is mounted on the front wall 8 of the shell 2.
Additional vertical wires 112, -equidistantly
spaced from the vertical center of the grill and
secured to the horizontal grill wires, are pro-
vided at their opposite ends with reversely bent
end portions or hooks |14 and at the lower ends
with down-turned portions or lugs {16. The grill
is mounted in the shell by first passing the hooks
11§ of grill wires 112 through openings 117 in the
upper wall of the pan 44 and then swinging the
grill downwardly to introduce the ends of the
hooks 114 through openings 118 and 120 in the
front wall 8 of the shell 2 in the attaching flange
46 of the pan 44, all as shown in Fig. 3. The in-
turned portions at the bottom of the grill wires
i{2 are then pressed upwardly to allow the lugs
1i6 to clear the bottom wall of the pan 44 and
the Iugs 116 then allowed to snap downwardly
into openings 22 in the bottom of pan 44.

An escutcheon or molding strip 124 covers the
outwardly projecting ends of the hooks {4 of
the grill wires 112 and the attaching flanges 46
and 48 of the pan 44. This escutcheon or mold-
ing strip comprises a frame which is channel
shaped in cross section, as best seen in Fig. 4.

Along its upper side the frame 124 provides
spaced, rearwardly and upwardly extending lugs
126 which are received in slots 128 in the front
wall 8 of the shell 2 adjacent the opening 42. On
its lower side, the frame 124 is provided with
rearwardly extending lugs 130 receivable in slots
132 in the front wall 8 of the shell 2 below but
adjacent the opening 42. It will be evident that
the molding frame (24 can be readily assembled
with the shell by first inserting the free ends of
the lug i26 through the slots 128 and then swing-
ing the frame downwardly so that the lugs 126
abut the inner surface of the inner wall 8 of the
shell 2 as shown in Fig. 4, as the lugs 130 are
passed through the slots 132, The frame is also
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réadily detachable by the reverse operation orce
the grill 106 has been removed.

The electric connection of the heater elements
66, the switch 34 and the motor fan 82 to the
supply cable or cord {34, Fig, 6, is readily accom-~
plished by the use of connector blocks 136 and
138 of any usual type secured to the sidewalls
§8-and 80 of the pan 44.

It is to be noted that with the exception of the
switch 34 all of the operating parts of the fan
heater are carried by the pan 44 or the cylindri-
cal shell 54 secured to the pan and, therefore, the
entire operating mechanism may be assembled
and wired with respect to the pan 44 and there-
after assembled with the shell 2 by first inserting
the switch 34, already wired to the heating ele-
ments and the motor, in the shell and securing it
:t0 the dome-shaped top by the usual lock nut
148. The lead-in conductor 134 passing through
the perforated bottom plate 38 of the main hous-
ing shell may be first assembled with that plate,
the plate attached to the main housing shell and
the inner end of the conductor passed out of the
opening 42 and connected to the connector block
136, the switch 34 and the motor, just prior to
the introduction of the pan-shaped shell and
parts carried thereby. into the main housing
shell. The pan-shaped shell is next secured to
the main shell by insertion of the proper screws

50 through the apertures of the attaching flanges 3

46 and 48 and the corresponding apertures ad-
jacent the upper and lower edges of the opening
42. The molding frame (24 is next assembled
with the main shell in the manner as previously
described and thereafter the grill 106 is attached
as previously described.

In order to replace the heating elements when
burned ouf, it is merely necessary to remove the
grill 106 by first pressing tipwardly on the in-
turned bottom ends of the grill bars 112 to re-
lease the lugs 16 from the openings {22 in the
lower sidewall of the pan shell 44 and then
swinging. the grill outwardly to release the
hooked ends 114 of the grill bars 112 from the
openings {17, 118 and 120 in the upper sidewall
of the pan 44, the front wall of the main hous-
ing shell, and in the attaching flange &6 of the
pan 44, The frame 124 may readily be removed
as previously described, the attaching screws 50
removed, and the entire operating mechanism re-~
moved by simply sliding the pan 44 forwardly out
of the opening 42. The heating element may be
disconnected from the connector blocks and a
new element substituted for it and connected to
the connector block and the mechanism quickly
reassembled in the manner as previously pointed
out,

It should be noted that the heat ray reflectors
94, by reason of their shape and corrugation, do
not focus the ray into a parallel beam but diffuse
the rays more effectively to heat the passing air
stream and to prevent the formation of a con-
centrated beam of heat rays which would mar fine
or finished surfaces to which it might be inad-
vertently directed in the use of the heater.

The corrugations serve to increase the heated,
rear surface area of the reflectors across which
the air stream from the fan passes so as to more
effectively utilize the reflectors as sources of heat
for the heating of the air stream.

It will be apparent from the foregoing descrip-
tion that applicant has provided a simplified con-
struction and assembly of a portable electric fan
heater, and constructed the heater of stamped
sheet metal parts, so far as possible, whereby to

[

10

15

20

25

40

4b

50

66

80

65

70

75

6‘
reduce the cost and increase the rate of produics
tion of such articles. He has provided in an elec-
tric fan heater more efficient and less expensive
heating elements and more efficient heat ray re-
flectors. He has also provided in an electric
fan heater heat ray reflectors which not only
efliciently reflect the heat rays but also provide
g source of heat energy providing initial heating
of the air stream passing across the rear surfaces
of the reflectors.

It will be obvious that changes may be made in
the form, construction and arrangement of the
parts without departing from the spirit of the
invention or sacrificing any of its advantages, and
the right is hereby reserved to make all such
changes as fairly fall within the scope of the
following claims.

What is claimed is:

1. In an electric heater, a heating element in-
cluding a helically wound heating coil and a re-
flector having two angularly related plane sides
and mounted behind said reflector with its sides
extending over and under said heating element,
and an electric fan mounted behind said reflector
causing a flow of air to be heated over the rear
surfaces of the sides of the reflector, the reflector
being so mounted with respect to the heating ele-
ment that its sides extend at unequal angles to a
plane through the axis of the heating coil paraliel
to the axis of rotation of the fan.

2. In an electric heater, a heating element in-
cluding a helically wound heating coil and a re-
flector having two angularly related plane sides
and mounted behind said reflector with its sides
extending over and under said heating element,
and an electric fan mounted behind said reflector
causing a flow of air to be heated over the rear
surfaces of the sides of the reflector, the reflector
being so mounted with respect to the heating ele-
ment that its sides extend at unequal angles to a
Plane through the axis of the heating coil parallel
to the axis of rotation of the fan and the upper
side of the reflector extending at a smaller angle
to said plane than the lower side.

3. In an electric heater, a heating element in-
cluding a helically wound heating coil and a re-
flector having two angularly related plane sides
and mounted behind said reflector with its sides
extending over and under said heating element,
and an electric fan mounted behind said reflector
causing a flow of air to be heated over the rear
surfaces of the sides of the refiector, the reflector
being so mounted with respect to the heating ele-
ment that its sides extend at unequal angles to a
plane through the axis of the heating coil parailel
to the axis of rotation of the fan and the lower
side of the reflector extending forwardly farther
than the upper side, the lower side extending
forwardly of the heating coil to prevent upwardly
moving air currents from impinging on the coil
while the upper side of the reflector terminates
rearwardly of a transverse plane to the front edge
of the coil to permit downwardly moving air
currents to impinge on the heating coil.

4. An electric heater comprising a sheet metal
housing shell having a front wall and a rear wall,
the front wall having a relatively large opening
therethrough, the rear wall having g plurality of
spaced apertures opening downwardly to admit air
into the shell, a casing insertable in said housing
shell through the opening in the front wall and
secured to the front wall of said shell, heating
elements mounted within and extending across
said casing, each heating element including a
helically wound heating coil, an electric fan
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carried by said casing behind said heating ele-
ments and reflectors mounted in said casing be-
tween said fan and heating elements, each re-
flector having two angularly related longitudinally
corrugated plane sides partially encompassing
said elements from the rear thereof, said housing
shell having a bottom wall and members forming
feet for spacing the shell from a supporting sur-
face, said bottom wall having openings therein
forming auxiliary air openings causing on opera-
tion of the fan circulation of air between said
shell and the supporting surface.

5. An electric heater comprising a sheet metal
housing shell having a front wall and a rear wall,
the front wall having a relatively large opening
therethrough, the rear wall having a plurality of
spaced apertures opening downwardly to admit air
into the shell, a casing insertable in said housing
shell through the opening in the front wall and
secured to the front wall of said shell, heating
elements mounted within and extending across
said casing, each heating element including a
helically wound heating coil, an electric fan
carried by said casing behind said heating ele-
ments and reflectors mounted in said casing be-
tween said fan and heating elements and partially
encompassing said elements from the rear thereof,
each reflector having two angularly related plane
sides and mounted behind said reflector with its
sides extending over and under said heating ele-
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ment, an electric fan mounted behind each re-
flector causing a flow of air to be heated over the
rear surfaces of the sides of said reflectors, the
reflectors being so mounted with respect to the
heating element that its sides extend at unequal
angles to a plane through the axis of the heating
coil parallel to the axis of rotation of the fan and
the upper side of the reflectors extending at a
smaller angle to said plane than the lower side,
and a guard grill having means for detachably
connecting the grill to said casing and a facing
overlying the edge of the opening in the front
wall of the housing shell and the forward edge
of the casing and encompassing the guard grill.
HARRY L. STILES.

REFERENCES CITED

The following referenices are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
1,908,559 ROSEY o May 9, 1933
1,942,758 Jessup . __________ Jan. 9, 1934
1,998,670 Goshorn et al. ..___. Apr. 23, 1935
2,015,251 Browning ____._...._ Sept. 24, 1935
2,106,700 Aukerman ___________ Feb. 1, 1938
2,274,469 Booth Feb. 24, 1942
2,372,832 JePSON e Apr. 3, 1945
2,445,250 Steingruber ..__...__ July 13, 1948



