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PORTABLE ELECTRIC HEATER 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This application claims priority to provisional 
patent application 60/652,334 filed Feb. 11, 2005. 

TECHNOLOGY FIELD 

0002 The present invention relates to portable electric 
room heaters. 

BACKGROUND 

0003 Portable electric heaters have existed for many 
years. For example, conventional heaters that use oil as a 
heat dispersion media maintain a consistent heat which in 
turn helps maintains a stable and consistent room tempera 
ture. Another advantage of oil filled heaters is that the 
functional design is easily adaptable to an accepted look 
normally associated with existing hot water radiators used 
on central heat Systems. 

0004 Conventional heaters have several disadvantages 
as well. One disadvantage of oil filled heaters is that they 
radiate heat in all directions from the unit. The radiation of 
heat in all directions precludes the possibility that the heater 
can be placed in close proximity to a wall of a room or other 
objects such as for example furniture. The inability to place 
the heater next to a wall or other objects in the room severely 
reduces its space saving characteristics. 
0005 There are also several manufacturing problems 
associated with portable oil filled heaters. The ability to 
contain the oil within the structure of the heater requires 
additional manufacturing expense and care be exerted to 
insure that all connections and seams between the various 
parts of the heater be “liquid tight'. Seams and fittings of 
existing oil filled heaters require welding during fabrication. 
The need to weld the fittings and seams require the manu 
facturer to invert capital into the design and purchase of 
specialized equipment. 

0006 Additionally oil filled heaters may develop a leak 
during the course of its expected lifetime. Escaping oil will 
leak onto Surrounding objects and Surfaces, such as for 
example furniture, floor coverings, etc. The possibility of 
leakage not only creates additional financial liabilities for 
the manufacturer, (being required to cover the expense of 
Such damage) it also contributes to a poor customer expe 
rience and the loss of future sales for the manufacturer. 

0007 Oil leaks may also pose an environmental hazard 
for the user. Regardless of possible accidental leakage, at the 
end of its expected life the conventional oil filled heater, 
including the oil will need to be disposed of properly. This 
disposal may cause unexpected expense for the user and 
unwanted liability for the manufacturer. 

0008 Portable electric baseboard heaters are constructed 
to discharge heat close to floor. Normally the air inlet and the 
heated air outlet are located relatively close to one another. 
The lack of elevation inherent with a conventional electric 
baseboard heater decreases the ability of device to distribute 
the heated air effectively. The relatively close proximity of 
the air inlet to the heated air outlet increases the recirculation 
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of heated air directly into the air inlet thus further decreasing 
the effective distribution of heated air into a room. 

SUMMARY 

0009. In view of the deficiencies of the prior art the 
following description is of a portable electric heater that 
overcomes several if not all of the prior art deficiencies. The 
portable heater as described posses the ability to be placed 
near a wall or furniture in a room, enhancing its space 
saving characteristics. The present invention does not use oil 
or other liquids thus removing the possible problems asso 
ciated with oil leakage. The elimination of the leakage 
problems would ideally allow the manufacturer to produce 
the device at a lower cost. The lower cost will enhance the 
appeal of the device to a greater number of users. The 
portable electric heater as described also has an elevated 
heated air outlet thus overcoming deficiencies found in the 
conventional electric baseboard heater. 

0010. According to one aspect of the invention, the 
portable electric heater includes a stand alone housing 
having a rear, a top, and a bottom. The rear of the housing 
is a Substantially planar Surface oriented Substantially ver 
tical. 

0011. According to another aspect of the invention, an air 
inlet is located in the housing allowing air to enter the 
housing and an air outlet is located in an upper portion of the 
housing allowing air to exit the housing. 
0012. According to another aspect of the invention, the 
air outlet faces a forward direction between an upper limit 
and a lower limit; 
0013. According to yet another aspect of the invention, a 
blower is disposed within the housing generating an exhaust 
air stream. 

0014. According to another aspect of the invention, an 
electric heating element is disposed in the housing and a 
heated exhaust air stream is formed by heating the exhaust 
air stream with the electric heating element. 
00.15 According to another aspect of the invention, a 
heated exhaust air stream exits the housing through the air 
outlet and is directed in a substantially forward direction 
between the upper limit and the lower limit. 
0016. According to another aspect of the invention, The 
direction of discharge of the heated exhaust air stream is 
limited to Substantially parallel to and/or angled away from 
the Substantially planar rear Surface of the housing thus 
allowing the Substantially planar rear Surface of the housing 
to be placed adjacent substantially vertically oriented objects 
without directly impinging the heated exhaust air stream on 
the substantially vertically oriented objects. 

0017 According to another aspect of the invention, the 
angular direction of discharge of the heated exhaust air 
stream is adjustable between the upper limit and the lower 
limit. 

0018. According to yet another aspect of the invention, a 
curved surface is formed at an upper end of the housing 
between the front and the top of the housing and the air 
outlet is in the curved surface and the direction of discharge 
of the heated exhaust air stream is forward and adjustable 
between the upper limit and the lower limit. 
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0.019 According to another aspect of the invention, the 
housing has an overall height, an overall width, and an 
overall depth and the overall depth is less than either the 
overall height and/or the overall width. 
0020. According to another aspect of the invention, a 
foot-print for the portable electric heater is defined by the 
overall width and the overall depth and the portable electric 
heater is adapted to be placed with the substantially planar 
rear Surface of the housing adjacent vertically oriented 
object thus providing space Savings characteristics for the 
portable electric heater. 

0021 According to another aspect of the invention, an 
overall form factor is defined by the overall height being at 
least about three times the overall depth, and the overall 
width being at least two times the overall depth. 
0022. According to another aspect of the invention, an 
exit elevation of the heated exhaust air stream above a 
Support Surface is greater than about 18 inches. 

0023. According to another aspect of the invention, the 
portable electric heater includes an outlet grill located com 
pletely in an upper portion of the housing proximate the air 
outlet. 

0024. According to another aspect of the invention, a first 
interior space is defined by the housing and a heater assem 
bly is disposed within the first interior space and includes: at 
least one entry port, at least one exit port, a motor, at least 
one air impeller, a rotatable plenum in fluid communication 
with the exit port, a second interior space defined by the 
rotatable plenum, at least one hot air exit allowing air to exit 
the second interior space, a Substantially horizontal axis of 
rotation about which the rotatable plenum rotates, at least 
one electric heating element located between the impeller 
and the hot air exit. 

0025. According to yet another aspect of the invention, 
the angular direction of discharge of the heated exhaust air 
stream is always in a forward direction and is adjustable 
vertically up and down as the rotatable plenum rotates 
between an upper and a lower limit. 
0026. According to another aspect of the invention, the 
motor is Substantially stationary during a rotation of the 
rotatable plenum and a transfer duct is located between the 
air impeller and the rotatable plenum. 

0027 According to another aspect of the invention, the 
motor moves in conjunction with the rotatable plenum 
during a rotation of the rotatable plenum. 

0028. According to another aspect of the invention, a 
predetermined angular range of the direction of discharge of 
the heated exhaust air stream is limited between the upper 
limit and the lower limit of rotation of the rotatable plenum 
and the predetermined angular range is about 180 degrees or 
less. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0029. The invention is best understood from the follow 
ing detailed description when read in connection with the 
accompanying drawing. It is emphasized that, according to 
common practice, the various features of the drawing are not 
to Scale. On the contrary, the dimensions of the various 
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features are arbitrarily expanded or reduced for clarity. 
Included in the drawing are the following Figures: 

0030 FIG. 1 is a front perspective view of an exemplary 
portable electric heater; 

0031 FIG. 2 is a rear perspective view of the portable 
electric heater of FIG. 1; 

0032 FIG. 3 is an exploded view of the portable electric 
heater of FIG. 1; 

0033 FIG. 4 is an exploded view of an exemplary 
embodiment of the heater assembly: 
0034 FIG. 5 is an exploded view of another exemplary 
embodiment of the heater assembly; and 

0035 FIGS. 6A and 6B are side views of the embodi 
ment of FIG. 1 illustrating the space saving characteristics 
of the portable electric heater and additional inventive 
features. 

0.036 FIGS. 7A and 7B show an alternative embodiment 
of the invention. 

0037 FIGS. 8A and 8B show yet another embodiment of 
the invention. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

0038. The following is a description of an exemplary 
portable heater utilizing and electric heating element. The 
use of electronics to control the heating element and/or the 
speed of the impeller can be used to provide a viable and 
stable heat output from the portable heater. The ability to 
sonically insulate the blower assembly enhances the low 
noise characteristics of the portable electric heater. 
0039 The portable electric heater to improves upon the 
desirable performance characteristics of conventional por 
table oil filled heaters while avoiding the manufacturing and 
environmental problems associated conventional portable 
oil filled heaters. For example, the portable electric heater 
does not use oil or other liquids thus removing the possible 
problems associated with oil leakage. The ability to control 
and direct the heated exhaust air flow exiting the portable 
heater also overcomes the heat radiation and space require 
ment problems associated with many conventional portable 
oil filled heaters. 

0040 FIG. 1 is a front perspective view of an exemplary 
portable electric heater 100. Housing 102 includes an air 
inlet 114, an air outlet 116. Housing 102 defines first interior 
space 103. In the embodiment shown, air inlet 114 is located 
in the lower, front portion of housing 102, but the invention 
is not so limited. It is contemplated that air inlet 114 could 
be located on the sides, front, bottom and/or rear of a lower 
portion of housing 102. 

0041 Inlet grill 112 is located proximate air inlet 114 and 
outlet grill 110 is located proximate air outlet 116. 
0042 Heater assembly 120 is disposed within first inte 
rior space 103. Heater assembly 120 includes a blower that 
is utilized to draw ambient air into housing 102 via air inlet 
114 and generates a heated exhaust air stream that exits 
housing 102 via air outlet 116. 
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0.043 Also shown in FIG. 1 is control assembly 154. 
Control assembly 154 may be attached to an external surface 
Such as, for example near an upper end of housing 102. The 
position of the control assembly 154 as shown benefits the 
user in that the height of the control assembly 154 above a 
support surface (floor) allows convenient accessibility for 
visual inspection and manual adjustment. Alternatively, con 
trol assembly 154 may be located near a lower end of 
housing 102 and supplied with a foot controlled interface, 
(not shown). Alternatively, control of portable electric heater 
100 may be accomplished by a remote control unit 156 in 
conjunction with or as a replacement for control assembly 
154. Control assembly 154 controls one or more functions of 
portable electric heater 100, such as for example, power 
on/off, the power settings of heater assembly 120, etc. 
Control assembly 154 may include such devices as switches, 
thermostats, timers, printed circuit boards, LEDs, computer 
chips, and the like. 
0044 Also shown is power cord 105, utilized to connect 
portable electric heater 100 to an electrical power source 
(i.e. wall outlet). The electrical component connections of 
portable electric heater 100 are integrated within the device, 
such as for example between control assembly 154 and 
heater assembly 110. The integration of the electrical com 
ponent connections within portable electric heater 100 elimi 
nates the need for the user to make Such connections. In the 
exemplary embodiment shown, for example only the con 
nection of power cord 105 to an electrical power source is 
required. The integration of the electrical component con 
nections within the device also enhance the portability of 
portable electric heater 100. 
0045 Preferably, the portable electric heater includes a 
mechanism for directing the heated exhaust air to a desired 
location. In the embodiment shown in FIG. 1, for example, 
slot 106 is used in conjunction with slide 152 to allow the 
user to change the angular direction (i.e., elevation up and 
down) of the heated exhaust air stream. In addition, the air 
directing mechanism can also include a device for adjusting 
the heated exhaust air from side to side, as well as, up and 
down. 

0046 FIG. 2 is a rear perspective view of the portable 
electric heater 100 of FIG. 1. Shown is rear side 102a of 
housing 102. Rear side 102a of housing 102 as shown is 
Substantially flat and planar and is oriented Substantially 
orthogonal to a support surface (floor). The substantially flat 
surface of rear side 102a of housing 102 allows portable 
electric heater to be located proximate other objects such as, 
for example, furniture, walls and other appliances. 
0047. Also shown in FIG. 2 are overall height “H” of 
housing 102, overall width “W of housing 102 and overall 
depth "D' of housing 102. As can be seen, overall depth “D’ 
is less than either overall height “H” or overall width “W. 
This limitation of overall depth "D' improves the space 
saving characteristics of electric heater 100 when located 
proximate other objects such as for example, furniture, walls 
and other appliances. 
0048. The limitation of overall depth “D minimizes the 
foot-print of portable electric heater 100 as it protrudes away 
from a wall into the room. Overall width 'W' and overall 
height “H” are not so limited in that they are parallel to the 
surface of the wall and do not adversely effect the floor space 
occupied by portable electric heater 100 as readily as overall 
depth “D”. 
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0049. Overall height “H” is used to facilitate the eleva 
tion of air outlet 116 thereby increasing the discharge height 
of the heated exhaust air stream. Increasing the discharge 
height of the heated exhaust air stream enhances the circular, 
or cyclonic air flow within a room. As shown air outlet 116 
is located substantially within an upper portion “UP of 
housing 102. Upper portion “UP’ of housing 102 is defined 
as the upper one half of overall height “H”. Locating air 
outlet 116 within upper portion “UP reduces the recircu 
lation of heated air into air inlet 114. It is contemplated that 
leg extensions (not shown) could be used to further increase 
overall height “H” absent the need to increase the size of 
housing 102. 
0050 Increasing overall width “W' enhances the stabil 
ity of electric heater 100 by creating a wider “base.” 
Stability is also enhanced by the additional mass that is 
added to electric heater 100 in conjunction with increasing 
overall width “W.” In one embodiment, overall height “H” 
is greater than about three times overall depth "D' and 
overall width “W' is greater than about two times overall 
depth "D.” In another embodiment, overall depth "D' is less 
than about 8 inches. In yet another embodiment, overall 
width “W' is greater than about 12 inches and overall height 
“H” is greater than about 18 inches. 
0051. In addition to enhancing stability overall width 
“W also serves to accommodate the horizontal aspect ratio 
of the heating element, (see FIGS. 4 and 5). The horizontal 
aspect ratio of the heating element generates a horizontally 
wide heated exhaust airflow. The width of heated exhaustair 
flow enhances the ability of portable electric heater 100 to 
distribute the heat evenly throughout a room. 
0.052 FIG. 3 is an exploded perspective view of portable 
electric heater 100. As shown, heater assembly 120 is 
located within first interior space 103 of housing 102. Heater 
assembly 120 may be held in position using brackets (not 
shown) and/or other assembly structures and fasteners com 
monly known by one skilled in the art. Although heater 
assembly 120 is shown in an assembled form it is not so 
limited. It is contemplated that the components of heater 
assembly 120. (see FIGS. 4 and 5) may be assembled 
separately within housing 102 without departing from the 
spirit of the invention. It should be noted that the use of 
heater assembly 120 as a Sub-assembly may have cost and 
manufacturing advantages when compared to assembling 
the component of heater assembly 120 separately within 
housing 102. 
0053 As shown in this example, housing 102 is con 
structed of four different components, rear side 102a, right 
side 102b, front side 102c and left side 102d. Housing 102 
may be constructed of metal or polymer and assembled 
together via brackets, screws and/or other assembly struc 
tures and fasteners commonly known by one skilled in the 
art. In one embodiment, exterior housing 102 is formed of 
metal which enhances the weight characteristics and there 
fore the value associated with portable electric heater 100. 
Preferably, housing 102 is formed of polymer thereby 
enhancing the electrical safety of portable electric heater 100 
when compared to a metal housing. 
0054 Control assembly 154 is attached as shown through 
control opening 104. Control opening 104 allows control 
assembly 154 to access the area outside portable heater 100 
and inside housing 102. Access to the inside of housing 102 



US 2006/0182429 A1 

by control assembly 154 allows all the electrical component 
connections of portable electric heater 100 to be integrated 
within the device while yet allowing the user full access to 
the control of portable electric heater 100. 
0.055 Inlet grill 112 is located proximate air inlet 114. As 
shown air inlet 114 is located in front side wall 102C. Inlet 
grill 112 may be constructed from a unitary piece, as shown 
or from multiple components. Inlet grill 112 allows room air 
to be drawn through air inlet 114 into housing 102 of 
portable electric heater 100 by heater assembly 120. Inlet 
grill 112 allows room air to enter while protecting the 
interior of housing 102 from the intrusion of foreign object 
and consequent damage. Inlet grill 112 includes a Surface 
providing a series of openings that can be in the form of 
round holes, square holes, slots or other various shape. Inlet 
grill 112 may be formed of polymer and/or metal. 
0056 Outlet grill 110 is located proximate the air outlet 
116. As shown in the present example, the air outlet 116 is 
defined as the opening that is formed when rear side 102a, 
right side 102b, front side 102c and left side 102d are 
assembled as housing 102. Outlet grill 110 may be con 
structed from a unitary piece, as shown, or from multiple 
components. Outlet grill 110 allows the heated exhaust air 
stream generated by heater assembly 120 to exit portable 
electric heater 100 through air outlet 116 while protecting 
the interior of housing 102 from the intrusion of foreign 
object and consequent damage. Outlet grill 110 includes a 
surface providing a series of openings that can be in the form 
of round holes, square holes, slots or other various shape. 
Outlet grill 110 may be formed of polymer and/or metal. 

0057. As shown air outlet 116 and outlet grill 110 have a 
curved surface. The curved surface enhances the ability to 
expel a heated exhaust air stream at an angle relative to 
housing 102. As can be appreciated this feature is useful in 
an embodiment of portable electric heater 100 in which the 
angular direction of discharge of the heated exhaust air 
stream is adjustable. Although air outlet 116 and outlet grill 
110 have curved forms the invention is not so limited. It is 
contemplated that a flat surface located on an angle could be 
used. The angled flat surface would also serve to enhances 
the ability to expel a heated exhaust air stream at an angle 
relative to housing 102, similar to the curved surface. 
0.058 It is contemplated that filters, (not shown) could be 
placed between inlet grill 112 and outlet grill 110 for the 
purpose of air filtration. Filters will enhance the use of 
portable electric heater for use as a portable air filtration 
system as well as protecting heater assembly 120 from dust 
and debris. 

0059) Also shown in FIG.3 are feet 150. Feet 150 in this 
example consist of four pads that connect to housing 102. It 
is contemplated that two or more wheels may be used in lieu 
of feet 150, for example see FIG. 6A. 
0060 Slot 106 allows stem 127 of heater assembly 120 to 
be exposed exterior to housing 102, specifically through 
right side 102b. Stem 127 is used in conjunction with slide 
152 to rotate a portion of heater assembly 120 about axis of 
rotation “Z” allowing the user to change the direction of the 
heated exhaust air stream. It is contemplated that other 
mechanisms in lieu of stem 127 may be incorporated to 
adjusting the direction of the heated exhaust air stream. For 
example, an extension knob located Substantially concentric 
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with axis of rotation “Z” and extending through side wall 
102b. Such mechanisms are not considered as departing 
from the spirit of the invention. 
0061 FIG. 4 is an exploded view of another exemplary 
embodiment of heater assembly 120 of portable electric 
heater 100. Motor 134 is connected to air transfer duct 
assembly 130 utilizing bracket 136. Impeller 131 is con 
nected to motor 134 via socket 133 of impeller 131 and 
motor shaft 135. Impeller 131 is located inside air transfer 
duct assembly 130 which includes, in this example first side 
132a and second side 132b. First side 132a includes entry 
port 137 and first air passageway 138. In the exemplary 
embodiment impeller 131 is a centrifugal type impeller, the 
invention however is not so limited. It is contemplated that 
other impellers, such as for example, a cross flow impellers 
may be used without departing from the spirit of the inven 
tion. 

0062 Rotatable plenum 122 is constructed of front por 
tion 124 and rear portion 126. Rotatable plenum 122 defines 
second interior space 122a. Heating element 140 is located 
in second interior space 122a proximate hot air exit 128 
located, in this example, in front portion 124. It is contem 
plated that heating element 140 may be located anywhere 
between impeller 131 and hot air exit 128. As shown in FIG. 
4, locating heating element 140 proximate hot air exit 128 
permits the heated air to be expelled immediately from first 
interior space 103 of housing 102, (see also FIG. 1). The 
immediate expulsion of the heated air from housing 102 
reduces heat build up within first interior space 103 and 
eliminates the need for additional thermal insulation within 
housing 102. 
0063 As shown second air passageway 121 is formed at 
an axial end of rotatable plenum 122 and is defined, in this 
example by collar 123 and collar 125 of rear portion 126 and 
front portion 124, respectively. Rotatable plenum 122 is 
rotatably connected to air transfer duct assembly 130 via 
collars 123, 125 and is in fluid communication with first air 
passageway 138. 
0064. Although many types of heating elements 140 may 
be used, such as for example; hot wire or callrod radiator, the 
non-limiting example shown utilizes Positive Temperature 
Coefficient (PTC) technology for heating element 140. The 
use of a PTC heating element 140 assures a self-regulating 
low surface temperature of approximately 450 degrees Fahr 
enheit (232 degrees Celsius). 
0065. It is contemplated that a PTC type heating element 
140 with self regulating temperature characteristic used in 
conjunction with electronic controls will enhance the ability 
to maintain a Substantially stable room temperature. The use 
of thermostats and/or other temperature sensing devices may 
be used in conjunction with the electronic controls to 
monitor the room temperature and Subsequently adjust the 
output of the device by, for example, adjusting the rotational 
speed of motor 134. The self regulating characteristic of 
heating element 140 will naturally lower or raise the power 
required by heating element 140 as the quantity of air 
produced by the rotation of impeller 131 increases or 
decreases. The control of the rotational speed of motor 134 
will avoid the on/off cycle associated with conventional 
portable forced hot air devices. The absence of the on/off 
cycle will avoid unwanted temperature drops and rises. As 
can be appreciated, this will contribute to a consistent heat 
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output based on the room temperature, enhancing the overall 
comfort of the user. In addition the on/off cycle of conven 
tional portable forced hot air devices can be distractive to the 
USC. 

0.066 The ability to control the power consumption of 
heating element 140 and the heat output from portable 
electric heater 100 through the preferred adjustment of the 
rotational speed of motor 134 has cost advantages when 
compared to controlling the actual power distribution Supply 
of heating element 140. The electronic components, such as 
for example Switches, relays, regulators and power control 
board circuitry are not required to carry the high amperage 
load of heating element 140. The electronic components will 
only need to carry the lower amperage load of motor 134. In 
one embodiment heating element 140 has a maximum 
normal operational load of 12 to 13 amps while motor 134 
has a maximum normal operational load of less than 0.5 
amp. In general, carrying a lower amperage will decrease the 
cost of Such electronic components. 
0067. As shown, heating element 140 has a horizontal 
aspect ratio defined by its horizontal longitudinal length 
being greater than its height. In one exemplary embodi 
ment, the horizontal aspect ratio of electric heating element 
112 is greater than about 2 to 1. More preferably, electric 
heating element 112 has a horizontal aspect ratio of greater 
than about 4 to 1. 

0068 The horizontal aspect ratio of electric heating ele 
ment 140 generates a horizontally wide heated exhaust air 
flow. The horizontal width of the heated exhaust air flow 
augments the horizontal coverage area of the heated exhaust 
air flow produced by portable electric heater 100 thus 
reducing the need and therefore the complication of oscil 
lation mechanisms found in many conventional portable 
forced hot air devices. The width of heated exhaust air flow 
also enhances the ability of portable electric heater 100 to 
distribute the heat evenly throughout a room. 
0069 Ambient air is drawn into transfer duct assembly 
130 via entry port 137 by a rotation of impeller 131. Impeller 
131 accelerates the ambient air and generates an exhaust air 
stream which exits transfer duct assembly 130 through first 
air passageway 138 and enters second interior space 122a of 
rotatable plenum 122 through passageway 121. The space 
between first air passageway 138 and hot air exit 128, which 
in this embodiment includes second interior space 122a of 
rotatable plenum 122 is charged with a positive static 
pressure causing the exhaust air stream to flow through 
substantially all of heating element 140. Thermal energy 
(heat) is transferred to substantially all of the exhaust air 
stream as it flows through heating element 140, thus becom 
ing a heated exhaust air stream. 
0070 Rotatable Plenum 122 is utilized to distribute the 
exhaust air stream generated by impeller 131 across the 
horizontal length of heating element 140. Also shown is air 
directing component 129 disposed in second interior space 
122a. As shown, air directing component 129 includes 
vertical walls 129a, 129b, and 129c. As the exhaust air 
stream travels along the horizontal length of plenum 122 
vertical walls 129a, 129b and 129c redirect the exhaust air 
flow toward heating element 140. As can be seen vertical 
walls 129a, 129b and 129c extend into plenum 122 at 
different locations along the horizontal length of plenum 
122. Vertical walls 129a, 129b and 129c also have varied 
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length as they extend into plenum 122. The different loca 
tions and the varied lengths of vertical walls 129a, 129b and 
129c help distribute the flow of the exhaust air stream more 
evenly across the horizontal length of heating element 140. 
The normal flow of the exhaust air stream absent vertical 
walls 129a, 129b and 129c would force the majority the 
exhaust air stream to exit heating element 140 at the end 
opposite second air passageway 121 of plenum 122. 
0071 Air directing component 129 may be unitary with 
plenum 122 or a separate part attached to plenum 122. It is 
also contemplated that other forms such as curved walls may 
be used in lieu of vertical walls 129a, 129b, and 129c. 
Although air directing component 129 is shown attached to 
rear portion 126 of plenum 122 the invention is not so 
limited. It is contemplated that air directing component 129 
could be attached to elsewhere, such as for example front 
portion 124. 
0072. As shown, stem 127 is connected to rotatable 
plenum 122 of heater assembly 120. Stem 127 passes 
through slot 106 to be exposed exterior to housing 102. Slide 
152 is connected to stem 127 and is utilized by the user of 
portable electric heater 100 to rotate rotatable plenum 122 
about axis of rotation “Z”. The rotatable movement of 
rotatable plenum 122 allows the user to change the vertical 
angular direction of the heated exhaust air stream. 
0073. The use of air transfer duct 130 allows motor 134 
and impeller 131 to be located farther inside housing 102 
(see FIG. 3) of portable electric heater 100 and away from 
air inlet 114 and outlet grill 110. This location within 
housing 102 enhances the ability to sonically isolate impel 
ler 131 and motor 134. The use of sound reflecting, sound 
dampening and/or sound absorbing materials (not shown), 
may be used to lower the perceivable noise of motor 134 and 
impeller 131 thereby further simulating the low noise char 
acteristics of a conventional oil filled heater. In embodi 
ments having a Sound attenuation system, the Sound reflect 
ing, Sound dampening and/or sound absorbing materials are 
preferably disposed over an inner surface of the sidewalls of 
housing 102. 
0074 Another advantage associated with the use of trans 
fer duct 130 is the location of motor 134 and impeller 131 
inside housing 102 is closer to a Support Surface. Locating 
the mass of both motor 134 and impeller 131 closer to a 
support surface allows the center of gravity of portable 
electric heater 100 to be lower and thus increases the overall 
stability of the device. 
0075 FIG. 5 is an exploded view of another exemplary 
embodiment of heater assembly 520 of portable electric 
heater 100. Rotatable plenum 522 is constructed of front 
portion 524 and rear portion 526. Motor 534 is connected to 
rear portion 526 of rotatable plenum 522 utilizing bracket 
536. Impeller 531 is connected to motor 534 via socket 533 
of impeller 531 and motor shaft 535. Impeller 531 is located 
between entry port 537 and first air passageway 538 both 
located in rear portion 526 of rotatable plenum 522. Second 
interior space 522a is located between first air passageway 
538 and hot air exit 528. Heating element 140 is located in 
second interior space 522a of rotatable plenum 522 proxi 
mate hot air exit 528 located, as shown in this example, in 
front portion 524. In the non-limiting embodiment shown, 
impeller 531 is a cross flow type impeller. It is contemplated 
that a centrifugal type impeller could also be utilized without 
departing from the spirit of the invention. 
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0076 Ambient air is drawn into entry port 537 by a 
rotation of impeller 531. Impeller 531 accelerates the ambi 
ent air and generates an exhaust air stream which passes 
through first air passageway 538 entering second interior 
space 522a of rotatable plenum 522. Second interior space 
522a is charged with a positive static pressure causing the 
exhaust air stream to flow through substantially all of 
heating element 140. Thermal energy (heat) is transferred to 
substantially all of the exhaust air stream as it flows through 
heating element 140, thus becoming a heated exhaust air 
Stream. 

0077. In the embodiment shown, air directing mechanism 
includes stem 527 connected to rotatable plenum 522 of 
heater assembly 520. Stem 527 passes through slot 106 (see 
FIG. 3) to be exposed exterior to housing 102. Slide 152 is 
connected to stem 527 and is utilized by the user of portable 
electric heater 100 to rotate rotatable plenum 522 about axis 
of rotation “Z”. The rotatable movement of rotatable plenum 
522 allows the user to change the vertical angular direction 
of the heated exhaust air stream. As shown, studs 580 and 
582 are used as rotation points of rotational plenum 522 
about axis of rotation “Z”. 

0078. In addition, air directing mechanism can also 
include a mechanism for adjusting the flow of heated 
exhaust air from side to side (not shown), as well as, up and 
down. Also, air directing mechanism can include a gear and 
motor system and be controlled from control assembly 154 
or remotely using remote control 156. 
0079 Although heater assembly 520 of FIG. 5 allows the 
user to change the direction of the heated exhaust air stream 
it does not have the Sonic isolation enhancement opportu 
nities when compared to embodiment of heater assembly 
120 shown in FIG. 4. As can also be appreciated, the control 
wires of motor 534 of heater assembly 520 will be required 
to flex and move with rotatable plenum 522, whereas the 
control wires of motor 134 of heater assembly 120 shown in 
FIG. 4 does not have such requirements. The elimination of 
Such flexing and movement of the wires reduces the possi 
bility of loose connections and wire fatigue over time. The 
embodiment of FIG. 5 is similar to the embodiment of FIG. 
4 in all other functional respects. 
0080 Referring now to both FIGS. 4 and 5, it is con 
templated that heating element 140 may be omitted to permit 
both heater assembly 120 and 520 to be used as an air 
circulation devices. This would in turn convert the described 
portable electric heater 100 into an air circulator, fan, or 
cooling device. Although not specifically described, such an 
embodiment does not depart from the spirit of the invention. 
It is also contemplated that portable electric heater 100 may 
include the ability to bypass the use of heating element 140 
and thus provide the dual use of a heater and an air 
circulation device. 

0081 FIG. 6A is a side view of the portable electric 
heater 100 illustrating the space saving characteristics. As 
shown, portable electric heater 100 is position proximate 
wall 660. The substantially flat and planar surface of rear 
side 102a is oriented substantially orthogonal to floor 670 
allowing portable electric heater 100 to be located in close 
proximity to other objects, such as wall 660. Although 
shown located near wall 660 portable electric heater may 
also be located near other vertically standing objects, such as 
for example, furniture. When referring to rear side 102a, 
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close proximity signifies that the Substantially flat Surface 
allows the distance “C” as measured between rear side 102a 
and wall 660 to be less than about 50% of overall depth “D” 
of housing 102. (see FIGS. 2, 6A and 6B). In another 
embodiment distance “C” is less that about 2 inches. 

0082) As shown in FIG. 6A, ambient air 600 is drawn 
into housing 102 of portable electric heater 100 and exits as 
heated exhaust air stream 602. Slide 152 is used to rotate the 
discharge direction of heated exhaust air stream 602 about 
axis of rotation “Z”. Heated exhaust air stream 602 can be 
discharged at any angle between upper limit 614 and lower 
limit 612. In one embodiment, upper limit 614 is substan 
tially vertically upward and substantially parallel to the 
substantially flat and planar surface of rear side 102a. Upper 
limit 614 as described limits the ability of heated exhaust air 
stream 602 to be discharged directly toward wall 660. In a 
non-limiting fashion, lower limit 612 is substantially per 
pendicular to the substantially flat and planar surface of rear 
side 102a. In another non-limiting embodiment, lower limit 
612 may be about ~30 degree below perpendicular relative 
to the substantially flat and planar surface of rear side 102a. 
0083. Although not shown it is also contemplated that an 
oscillation mechanism, (not shown) may be used to auto 
matically oscillate the discharge direction of heated exhaust 
air stream 602 between upper limit 614 and lower limit 612. 
It is contemplated that the oscillation mechanisms, (not 
shown) may include reversible motors, gears, links and the 
like which are well known to one skilled in the art. 

0084. Also shown in FIG. 6A are feet 150 and wheels 
650. Wheels 650 may be used to increase the portability of 
portable electric heater 100. 
0085. As shown, the ability to draw ambient air 600 into 
a lower portion of the heater 100 and expel heated exhaust 
air stream 602 from a top portion of the heater 100 enhance 
the establishment of a circular air flow within a room. The 
circular, or cyclonic air flow within a room increases the 
uniform dispersal of heated exhaust air stream 602 through 
out the room. The uniform dispersal reduces the possible 
existence of hot and cold spots within the room, increasing 
the overall comfort of the user. 

0086. In one embodiment, the discharge elevation of 
heated exhaust air stream 602 from housing 102 above floor 
670 is greater than the overall width “W of housing 102 or 
the overall depth “D” of housing 102 (see FIG. 2). In 
another embodiment, the discharge elevation of heated 
exhaust air stream 602 from housing 102 above floor 670 is 
greater than about 18 inches. The discharge elevation of 
heated exhaust air stream is defined by a distance measured 
from floor 670 to the highest point at which heated exhaust 
air stream 602 is capable of exiting housing 102. 

0087. The ability to locate portable electric heater 100 
near wall 660 while limiting the ability of heated exhaust air 
stream 602 to be directed toward wall 660 has advantages 
over conventional heaters. For example, the radiation of heat 
in all directions that occurs from a conventional oil filled 
heater does not allow the conventional oil filled heater to be 
placed in close proximity to a wall of a room. The inability 
to place a heater next to a wall or other objects in the room 
reduces it's space saving characteristics. As can be appre 
ciated portable electric heater 100 does not have such 
limitations. 
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0088. Because of the portability of portable electric 
heater 100 it is possible that the user might inadvertently 
position the device so that heated exhaust air stream 602 is 
discharged toward wall 660. A sensing element, such as 
thermister 620 disposed within first interior space 103 and 
located proximate lower limit 612 of the discharge angle of 
heated exhaust air stream 602, can be included in portable 
electric heater 100 enhances the ability of portable electric 
heater 100 to detect this condition. It is contemplated that the 
sensing element can include other safety devices that auto 
matically responds to temperature changes in lieu of ther 
mister 620. Such alternate devices include, for example, 
bimetallic Switches, Solid state devices, optical sensors and 
the like. 

0089 For example, thermister 620 will detect the air 
temperature proximate lower limit 612. If heated exhaust air 
stream 602 is discharged toward wall 660 or the normal path 
of its exit from first interior space 103 is impeded, the 
elevated temperature detected by thermister 620 can cause 
the flow of power to heating element 140 to be interrupted. 
As can be appreciated the function of thermister 620 will 
reduce possible damage caused by elevated air temperatures 
to the structure of portable electric heater 100 and/or to wall 
660 and/or other objects near heated exhaust air stream 602. 
0090 Similar to FIG. 6A, FIG. 6B is a side view another 
exemplary embodiment of portable electric heater 100. As 
shown, housing 622 includes notch 652 in rear side 622a. 
Notch 652 provides a clearance for the baseboard along wall 
660 thus allowing to distance “C” to be further minimized. 
Also shown is extension 654. Extension 654 increases the 
base depth of portable electric heater 100 without increasing 
overall depth "D' of housing 622. This feature increases the 
stability of portable electric heater 100 without severely 
compromising space saving characteristics. 
0091. The extended curved surface of outlet grill 610 
increases the angular range of discharge of heated exhaust 
air stream 602 by increasing the angular relationship 
between lower limit 612 and upper limit 614. This greatly 
increases angular range of adjustability for the discharge of 
heated exhaust air stream 602 when compared to the 
embodiment of FIG. 6A. In one embodiment, lower limit 
612 is substantially vertically downward and substantially 
parallel to the substantially flat and planar surface of rear 
side 622a. 

0092 Limiting upper limit 614 to substantially vertically 
upward and limiting lower limit 612 to substantially verti 
cally downward creates a temperature boundary 684 that 
extends outward and is Substantially coplanar with the 
substantially flat and planar surface of rear side 622a. This 
results in a cold side 680 and hot side 682 on opposite sides 
of temperature boundary 684. Cold side 680 facilitates the 
ability to locate portable electric heater 100 proximate other 
objects and increases the space saving characteristics of the 
device. Heated exhaust air stream 602 can only be dis 
charged on hot side 682 in a substantially forward direction 
between lower limit 612 and upper limit 614. 
0093 FIGS. 7A is a front perspective view of an alter 
native embodiment of portable electric heater 700 of the 
present invention. FIG. 7B is a rear perspective view of the 
portable electric heater 700 of FIG. 7A. As can be appre 
ciated, although the aesthetic shape of housing 702 has been 
modified inventive features previously described are present 
within these embodiments. 
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0094 FIG. 8A is a front perspective view of yet another 
exemplary embodiment of portable electric heater 800. FIG. 
8B is a rear perspective view of the portable electric heater 
800 of FIG. 8A. Similar to the embodiment of FIG. 7A, the 
aesthetic shape of housing 802 has been modified. It is 
contemplated that a variety of aesthetic modifications can be 
implemented without departing from the spirit of the inven 
tion. 

0.095 As described the ability of portable electric heater 
100 to direct heated exhaust air stream 602 overcomes the 
heat radiation problems associated with oil filled heaters, 
thus enhancing its space saving characteristics. Limiting the 
angular direction of discharge of heated exhaust air stream 
602 helps establish a distinct cold side 680 and distinct hot 
side 682 further enhancing the ability to locate portable 
electric heater 100 next to other object such as, for example 
a wall or furniture. This ability further enhances space 
saving characteristics. The elevation of air outlet 116 also 
serves to overcome the deficiencies found in the conven 
tional electric baseboard heater. 

0096 Locating motor 134 and impeller 131 within hous 
ing 102 away from air inlet 114 and outlet grill 110 enhances 
possible sonic isolation of impeller 131 and motor 134 
further simulating the low noise characteristics associated 
with a conventional oil filled heater. The use of electronics 
to control heating element 140 and/or the rotational speed of 
impeller 131 can be used to provide a consistent and stable 
heat output from portable electric heater 100. 
0097 Portable electric heater 100, as described, has the 
ability to simulate the desirable functions of the an oil filled 
heater without the use of oil thus avoiding the manufacturing 
and environmental problems associated with conventional 
portable oil filled heaters. 
0098. Although the invention has been described with 
reference to exemplary embodiments, it is not limited 
thereto. Rather, the appended claims should be construed to 
include other variants and embodiments of the invention, 
which may be made by those skilled in the art without 
departing from the true spirit and scope of the present 
invention. 

What is claimed: 

1. A portable electric heater comprising: 

a stand alone housing having a front, a rear, a top, and a 
bottom, wherein said rear comprises at least one Sub 
stantially planar Surface oriented Substantially vertical; 

an air inlet located in said housing allowing air to enter 
said housing: 

an air outlet relative to said Substantially planar Surface of 
said rear, said air outlet located Substantially in an 
upper portion of said housing: 

a blower disposed within said housing between said air 
inlet and said air outlet; 

an electric heating element disposed within said housing 
between said blower and said air outlet; 

an exhaust air stream generated by said blower, 
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a heated exhaust air stream formed by the heating of said 
exhaustair stream by said electric heating element, said 
heated exhaust air stream exiting said housing via said 
air outlet; and 

a forward facing direction of discharge of said heated 
exhaust air stream relative to said Substantially planar 
Surface of said rear; 

wherein said forward direction of discharge and said air 
outlet is within a range defined by a substantially 
vertical upward direction and a substantially vertical 
downward direction. 

2. The portable electric heater of claim 1, wherein said 
direction of discharge of said heated exhaust air stream 
allows said at least one substantially planar Surface of said 
rear of said housing to be placed adjacent Substantially 
vertically oriented objects absent a substantially direct 
impingement of said heated exhaust air stream on said 
substantially vertically oriented objects. 

3. The portable electric heater of claim 1, wherein said 
housing further comprises: 

said front having a Substantially planar Surface oriented 
substantially vertical; 

two side walls disposed between and connecting said 
front and said rear; 

said top having a substantially planar Surface oriented 
Substantially horizontal; and 

a curved surface formed at said upper portion of said 
housing between said front and said top; 

wherein said air outlet is in said curved Surface. 

4. The portable electric heater of claim 3, further com 
prising an upper limit and a lower limit of adjustment, 
wherein said direction of discharge of said heated exhaust air 
stream from said air outlet is adjustable between said upper 
limit and said lower limit. 

5. The portable electric heater of claim 1, further com 
prising an overall height, an overall width, and an overall 
depth of said housing, wherein said overall depth of said 
housing is less than either said overall height and/or said 
overall width of said housing. 

6. The portable electric heater of claim 5, further com 
prising: 

an overall form factor for said portable electric heater 
defined by said overall height times said overall width 
times said overall depth; and 

a foot-print for said portable electric heater defined by 
said overall width times said overall depth; 

wherein said portable electric heater is adapted to be 
placed with said Substantially planar Surface of said 
rear of said housing positioned adjacent a substantially 
vertically oriented object; 

wherein said overall form factor and said foot-print com 
prise a minimal overall depth to limit a distance that 
said housing extends horizontally from said vertically 
oriented object to provide a space savings portable 
electric heater. 

7. The portable electric heater of claim 6, wherein said 
overall form factor further comprises said overall height 
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being at least about three times said overall depth, and said 
overall width being at least about two times said overall 
depth. 

8. The portable electric heater of claim 5, wherein said 
overall depth is less than about 8 inches, said overall width 
is greater than about 12 inches and said overall height is 
greater than about 18 inches. 

9. The portable electric heater of claim 5, further com 
prising an exit elevation of said heated exhaust air stream 
above a Support Surface wherein said exit elevation is greater 
than said overall width and/or said overall depth. 

10. The portable electric heater of claim 1, further com 
prising an exit elevation of said heated exhaust air stream 
above a Support Surface wherein said exit elevation is greater 
than about 18 inches. 

11. The portable electric heater of claim 1, wherein said 
air outlet is located in said front of said housing. 

12. The portable electric heater of claim 1, wherein said 
air outlet is located in said top of said housing. 

13. The portable electric heater of claim 1, further com 
prising an outlet Surface between said front and said top of 
said housing, wherein said air outlet is located in said outlet 
Surface. 

14. The portable electric heater of claim 13, wherein said 
outlet Surface further comprises a curved Surface. 

15. The portable electric heater of claim 14, wherein said 
curved Surface comprises a concave curved surface relative 
to a position within said housing. 

16. The portable electric heater of claim 13, wherein said 
outlet Surface further comprises a straight Surface that 
tampers upward and rearward at an angle from said front to 
said top. 

17. The portable electric heater of claim 1, further com 
prising an upper limit and a lower limit of adjustment, 
wherein said direction of discharge of said heated exhaust air 
stream from said air outlet is substantially forward relative 
to said Substantially planar Surface of said rear and adjust 
able between said upper limit and said lower limit. 

18. The portable electric heater of claim 17, wherein said 
air outlet is positioned to discharge said heated exhaust air 
stream in a direction of discharge that is Substantially 
vertical upward when said air outlet is positioned at said 
upper limit. 

19. The portable electric heater of claim 18, wherein said 
air outlet is positioned to discharge said heated exhaust air 
stream in a direction of discharge that is Substantially 
vertical downward when said air outlet is positioned at said 
lower position. 

20. The portable electric heater of claim 17, further 
comprising an air directing mechanism for directing said 
heated exhaust air stream to a desired location. 

21. The portable electric heater of claim 20, wherein a 
movement of said air directing mechanism causes said 
direction of discharge of said heated exhaust air stream to 
rotate between said upper limit and said lower limit. 

22. The portable electric heater of claim 21, wherein said 
air directing mechanism further comprises a slide slidably 
disposed within a slot in said housing, wherein a movement 
of said slide causes said direction of discharge of said heated 
exhaust air stream to rotate to any position between said 
upper limit and said lower limit. 

23. The portable electric heater of claim 22, further 
comprising an upper stop and a lower stop for limiting a 
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movement of said slide within a predetermined range 
between said upper limit and said lower limit. 

24. The portable electric heater of claim 21, wherein said 
direction of discharge of said heated exhaust air stream is 
Substantially vertical upward at said upper limit, and 
wherein said predetermined range between said upper limit 
and said lower limit is greater than about 90 degrees. 

25. The portable electric heater of claim 21, wherein said 
direction of discharge of said heated exhaust air stream is 
Substantially vertical upward at said upper limit, and 
wherein said predetermined range between said upper limit 
and said lower limit is about 180 degrees or less. 

26. The portable electric heater of claim 21, wherein said 
upper limit and said lower limit confines said direction of 
discharge of said heated exhaust air stream to a forward 
direction at any angle between an upward direction and a 
downward direction, thereby Substantially preventing said 
heated exhaust air stream from impinging on a Substantially 
vertically oriented object positioned adjacent said rear of 
said housing. 

27. The portable electric heater of claim 21, further 
comprising a temperature detection device located on and/or 
in said housing, wherein said temperature detection device 
detects a temperature proximate said heated exhaust air 
Stream. 

28. The portable electric heater of claim 27, wherein said 
temperature detection device is located at said lower limit of 
said rotation of said discharge direction of said heated 
exhaust air stream. 

29. The portable electric heater of claim 20, further 
comprising movable louvers located near said air outlet, 
wherein said direction of discharge of said heated exhaust air 
stream is adjusted via a repositioning of said movable 
louvers. 

30. The portable electric heater of claim 29, wherein said 
direction of discharge of said heated exhaust air stream is 
adjusted horizontally side to side via a repositioning of said 
movable louvers. 

31. The portable electric heater of claim 1, further com 
prising an oscillation mechanism for oscillating said direc 
tion of discharge of said heated exhaust air stream in at least 
one of an up and down direction and/or a side to side 
direction. 

32. The portable electric heater of claim 1, further com 
prising a temperature boundary formed Substantially verti 
cally along an imaginary plane extending out from said 
Substantially planar Surface of said rear of said housing, 
wherein said direction of discharge of said heated exhaust air 
stream is limited to a forward direction between a substan 
tially vertical upward direction and a substantially vertical 
downward direction, wherein said temperature boundary 
prevents the direct impingement of said heated exhaust air 
stream on said other substantially vertically oriented objects 
located rearward and adjacent said at least one Substantially 
planar Surface of said rear of said housing. 

33. The portable electric heater of claim 1, wherein said 
electric heating element further comprises a horizontal 
aspect ratio defined by a horizontal length of said electric 
heating element divided by a vertical height of said electric 
heating element, wherein said horizontal aspect ratio of said 
electric heating element is at greater than about 2. 

34. The portable electric heater of claim 1, wherein said 
electric heating element further comprises a Positive Tem 
perature Coefficient heating element. 
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35. The portable electric heater of claim 1, further com 
prising an outlet grill located proximate said air outlet, 
wherein said outlet grill is located completely in said upper 
portion of said housing. 

36. The portable electric heater of claim 1, further com 
prising a control assembly for controlling one or more of 
rotation of said direction of said heated exhaust air stream 
vertically up and down, oscillation of said heated exhaust air 
stream from side to side, power on/off, a power setting of 
said electric heating element, and/or a rotational speed of 
said blower. 

37. The portable electric heater of claim 1, further com 
prising a notch in a lower portion of said rear of said 
housing. 

38. The portable electric heater of claim 1, wherein said 
bottom of said housing further comprises a Substantially flat 
and planar Surface for engaging a Substantially flat and 
planar Surface of a Support Surface, and wherein said rear of 
said housing further comprises a Substantially flat and planar 
Surface that may be positioned adjacent an object having a 
Substantially flat and planar Surface extending upward and 
Substantially orthogonal to said Support Surface. 

39. A portable electric heater comprising: 
a housing defining a first interior space; 
an air inlet in said housing allowing air to enter said first 

interior space; 
an air outlet in an upper portion of said housing allowing 

air to exit said first interior space: 
a heater assembly disposed within said first interior space 

comprising: 
at least one entry port; 
at least one air passageway; 
a motor having at least one shaft; 
at least one air impeller connected to said at least one shaft 

of said motor; 

a rotatable plenum in fluid communication with said at 
least one air passageway; 

a second interior space defined by said rotatable plenum; 
at least one hot air exit in said rotatable plenum allowing 

air to exit said second interior space; 
a substantially horizontal axis of rotation about which said 

rotatable plenum rotates; 
an upper limit and a lower limit of rotation of said 

rotatable plenum; 
at least one electric heating element located between said 

impeller and said hot air exit; 
a heated exhaust air stream exiting through said air outlet; 

and 

an angular direction of discharge of said heated exhaust 
air stream, wherein said angular direction of discharge 
of said heated exhaust air stream is adjustable vertically 
up and down as said rotatable plenum rotates about said 
substantially horizontal axis of rotation between said 
upper limit and said lower limit. 

40. The portable electric heater of claim 39, further 
comprising: 
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a flow of ambient air induced by a rotation of said at least 
one air impeller, said flow of ambient air being drawn 
into said first interior space through said air inlet and 
Subsequently entering said at least one entry port of 
said heater assembly; 

an exhaust air stream generated by said rotation of said at 
least one air impeller, said exhaust air stream being 
discharged through said at least one air passageway; 
and 

said heated exhaust air stream being formed by said 
exhaust air stream being heated by said at least one 
electric heating element, wherein said heated exhaust 
air stream Subsequently exits said housing through said 
air outlet. 

41. The portable electric heater of claim 39, wherein said 
motor is Substantially stationary during a rotation of said 
rotatable plenum. 

42. The portable electric heater of claim 41, further 
comprising a transfer duct between said at least one air 
impeller and said rotatable plenum. 

43. The portable electric heater of claim 39, wherein said 
motor moves in conjunction with said rotatable plenum 
during a rotation of said rotatable plenum. 

44. The portable electric heater of claim 39, wherein said 
rotatable plenum further comprises an elongate rotatable 
plenum having a longitudinal length oriented horizontally, 
wherein said hot air exit further comprises an elongate hot 
air exit having a longitudinal length oriented horizontally, 
and wherein said elongate rotatable plenum and said elon 
gate hot air exit are Substantially aligned. 

45. The portable electric heater of claim 44, wherein said 
electric heating element further comprises an elongate elec 
tric heating element having a longitudinal length oriented 
horizontally, and wherein said elongate electric heating 
element is Substantially align with said elongate rotatable 
plenum and said elongate hot air exit. 

46. The portable electric heater of claim 45, wherein said 
at least one air impeller further comprises an elongate air 
impeller having a longitudinal length oriented horizontally, 
and wherein said elongate air impeller is Substantially align 
with said elongate rotatable plenum, said elongate electric 
heating element, and said elongate hot air exit. 

47. The portable electric heater of claim 39, wherein said 
rotatable plenum further comprises a front portion and a rear 
portion, wherein said at least one air impeller is disposed at 
least partially within a rear portion of said rotatable plenum. 

48. The portable electric heater of claim 39, further 
comprising an extension, wherein said extension extends 
from said rotatable plenum, said extension being accessible 
through an opening in said housing and utilized to rotate said 
rotatable plenum to adjust said angular direction of dis 
charge of said heated exhaust air stream. 

49. The portable electric heater of claim 48, wherein said 
extension further comprises a slide and/or a rotatable knob. 

50. The portable electric heater of claim 39, wherein said 
angular direction of discharge of said heated exhaust air 
stream is substantially vertical upward when said rotatable 
plenum is at said upper limit. 

51. The portable electric heater of claim 39, further 
comprising a predetermined angular range of adjustability of 
said angular direction of discharge of said heated exhaust air 
stream, wherein said predetermined angular range is about 
180 degrees or less. 

10 
Aug. 17, 2006 

52. The portable electric heater of claim 51, further 
comprises an oscillation mechanism, wherein said angular 
direction of discharge of said heated exhaust air stream 
oscillates within said predetermined angular range. 

53. The portable electric heater of claim 39, wherein said 
second interior space is charged with a positive static 
pressure. 

54. The portable electric heater of claim 39, further 
comprising at least one air directing component disposed 
within said second interior space, wherein said at least one 
air directing component distributes the flow of said exhaust 
air stream in a Substantially even fashion over the length of 
said at least one hot air exit. 

55. The portable electric heater of claim 39, wherein said 
at least one air impeller comprises one of a centrifugal 
impeller, a cross flow impeller, and/or an axial impeller. 

56. The portable electric heater of claim 39, wherein said 
electric heating element further comprises a Positive Tem 
perature Coefficient heating element. 

57. The portable electric heater of claim 56, further 
comprising a temperature sensing component and electronic 
controls, wherein said temperature sensing component is 
positioned on and/or within said housing to senses an air 
temperature, and wherein said electronic controls control a 
rotational speed of said at least one air impeller based upon 
said air temperature detected by said temperature sensing 
component. 

58. A portable electric heater comprising: 
a housing extending vertically upward from a Support 

Surface, said housing comprising at least one rear wall 
having at least one Substantially planar Surface oriented 
substantially vertical; 

a first interior space defined by said housing: 
an air inlet located in a lower portion of said housing 

allowing air to enter said first interior space; 
an air outlet located in an upper portion of said housing 

allowing air to exit said housing: 

a heater assembly disposed within said first interior space 
and in fluid communication with said air inlet and said 
air outlet, said heater assembly comprising: 

an entry port and an air passageway; 

a motor including at least one shaft; 
an air impeller connected to said at least one shaft of said 

motor, 

a rotatable plenum in fluid communication with said air 
passageway, 

a second interior space defined by said rotatable plenum; 

a hot air exit allowing air to exit said second interior 
Space; 

a substantially horizontal axis of rotation of said rotatable 
plenum; and an electric heating element located 
between said impeller and said hot air exit; 

a heated exhaust air stream exiting said air outlet, wherein 
said heated exhaust air stream is generated by a rotation 
of said air impeller and discharging exhaust air from 
said air impeller through said electric heating element; 
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a direction of discharge of said heated exhaust air stream 
that is adjustable in at least a vertical direction by a 
rotational movement of said rotatable plenum; 

an upper limit and a lower limit, wherein said rotational 
movement of said rotational plenum is limited between 
said upper limit and said lower limit; and 

a predetermined range of adjustability of said direction of 
discharge of said heated exhaust air stream defined 
between said upper limit and said lower limit; 

wherein said direction of discharge of said heated exhaust 
air stream at said upper limit and/or said lower limit is 
Substantially parallel to and/or angled a forward direc 
tion away from said at least one substantially planar 
Surface of said at least one rear wall; 

wherein said upper limit and said lower limit facilitate the 
establishment of a temperature boundary formed ver 
tically along an imaginary plane extending out from 
and oriented Substantially coplanar with said Substan 
tially planar Surface of said at least one rear wall and 
said temperature boundary impedes a Substantially 
direct impingement of said heated exhaust air stream on 
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other objects located rearward of said at least one 
Substantially planar Surface of said at least one rear 
wall. 

59. The portable electric heater of claim 58, wherein said 
predetermined range of adjustability includes about 180 
degrees or less. 

60. The portable electric heater of claim 58, further 
comprising a temperature detection device located proxi 
mate said lower limit of said predetermined range of adjust 
ability. 

61. The portable electric heater of claim 58, further 
comprising: a front Surface, a top surface, and a curved 
Surface located in an upper portion of said housing between 
said front Surface an said top surface, wherein said air outlet 
is located in said curved surface. 

62. The portable electric heater of claim 62, wherein said 
curved Surface has a radius of curvature Substantially similar 
to a radius of said rotational movement of said rotatable 
plenum to facilitates said adjustability of said direction of 
discharge of said heated exhaust air stream. 


