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(57) Abréegée/Abstract:

A range hood motor housing and fan assembly for exhausting gases generated above a cooking surface. The motor housing has
top, bottom and side surfaces defining a substantially cylindrical chamber within which a motor and fan are housed. An air outlet Is

present In the top surface. Space between the top surface and the fan increases in the direction of rotation of the fan from or

e side

of the air outlet to the other side of the air outlet. The fan has a plurality of arcuate fan blades having at least one trough declining to

the outer radial edge of the fan blade to direct any grease draining on the blade in this direction.
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ABSTRACT OF THE INVENTION

A range hood motor housing and fan assembly for exhausting gases generated above a
cooking surface. The motor housing has top, bottom and side surfaces defining a
substantially cylindrical chamber within which a motor and fan are housed. An air outlet
is present in the top surface. Space between the top surface and the fan increases in
the direction of rotation of the fan from one side of the air outlet to the other side of the
air outlet. The fan has a plurality of arcuate fan blades having at least one trough
declining to the outer radial edge of the fan blade to direct any grease draining on the

blade In this direction.

14



25

CA 02424378 2003-04-03

TITLE OF THE INVENTION

KITCHEN RANGE HOOD MOTOR HOUSING AND FAN

FIELD OF THE INVENTION

This invention relates to range hoods for use in domestic kitchens, and more particularly
to a motor housing and single fan assembly for use in range hood for drawing grease

laden air from above a cooking surface and venting to an external location.

BACKGROUND OF THE INVENTION

Range hoods are used above cooking surfaces to remove grease, common odors and
hazardous gases created during the cooking process. The range hood has an outer
hood body having top, bottom and side panels defining an enclosure. A motor housing
having top, bottom and side surfaces defining a further enclosure is contained within the

outer boday.

There are two basic designs for range hoods for domestic use — a single motor design
and a double motor design. An example of the single motor design is shown in U.S.
patent No. 4,500,331. The ‘331 patent teaches a motor housing having top and bottom
surfaces, a curved outer wall and an extended end portion. There is an air inlet in the
bottom surface and an air outlet in the top surface in the area of the extended end
portion. An electric motor is mounted to the top of the housing and a centrifugal tan
attached to it. The motor and fan are positioned above the air inlet. The space

between the outer circumference of the fan and the curved outer wall of the housing
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increases in the direction of rotation of the fan, the space being the largest in the area of
the extended end portion, thereby maximizing air flow. In order to maximize the size of
the motor and fan employed, the extended end portion and the outlet vent located there
are positioned off center within the range hood body (the range hood being larger from

side to side than from front to back).

For individuals making greater use of grease when cooking, a more powerful range
hood, such as the double motor design, is needed for proper removal of the grease
fumes generated. In the double motor design, the motor housing has top, bottom and
perimeter side surfaces defining an enclosure having two substantially mirror chambers,
each with an air inlet at the bottom and an air outlet at the top. A motor and fan is
positioned in each chamber above the air inlet. The fans suck air from the cooking area
below and force it through the motor housing chambers to the air outlet where it is
directed by ventilation piping to the outside. The space between the outer
circumference of the fan and the perimeter side surface of the respective chamber of
the housing increases in the direction of rotation of the fan, the space being the largest
in the area of the air outlet. By having two motors and fans, greater suction power is
provided. In addition, the air outlet may be centered between the sides of the range
hood.

While more powerful, the double motor design range hood is more costly to produce. In
addition to requiring two motors and fans and the additional wiring and electronics

associated with this, the motor housing itself is larger requiring greater material for

production.

Accordingly, it is an object of an embodiment of the invention to provide a range hood
having a single motor and fan that is more powerful than the single motor and fan

design of similar sized range hoods of the prior art.

Not all aspects of the invention necessarily address such object. Other objects of the

invention will be apparent from the description that follows.

P
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SUMMARY OF THE INVENTION

According to the preferred embodiment of the present invention there is provided a
range hood motor housing and fan assembly. The assembly comprises a motor
housing having top, bottom and side surfaces defining a chamber that is mounted within
a range hood hood body. A motor is housed within the motor housing chamber, the
motor including a fan having a plurality of fan blades. The fan is adapted to rotate about
the motor. An air outlet is located in the top surface of the motor housing. Space
between the fan blades and the top surface of the motor housing increases in the
direction of rotation of the fan from one side of the air outlet to the opposite side of the

air outlet.

In another aspect, the motor housing further comprises an upper section and a lower

section, the sections being releasably connectable to one another.

In yet a further aspect, the lower surface of the motor housing has a wall projecting into

the chamber defining an air inlet.

In yet a further aspect, the fan comprises a plurality of arcuate fan blades having front
and rear faces, a basket housing, and an outer cylindrical stabilizing element. The fan
blades project radially from the basket housing to the outer cylindrical stabilizing
element. The fan blades may have at least one trough on their respective front faces.

The troughs decline at an angle from the basket to the stabilizing element.

In yet a further aspect the side surface Is substantially cylindrical.

In an alternative embodiment of the assembly described above, a portion of the top

surface and of the air outlet overlaps the bottom surface.
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According to the present invention there is provided a fan for use within a range hood
for exhausting gases generated above a cooking surface comprising a plurality of
arcuate fan blades having front and rear faces, a basket housing and an outer

cylindrical stabilizing element. The fan blades project radially from the basket housing
to the outer cylindrical stabilizing element.

The foregoing was intended as a broad summary only and of only some of the aspects
of the invention. It was not intended to define the limits or requirements of the invention.
Other aspects of the invention will be appreciated by reference (o the detalled

description of the preferred embodiment and to the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described by reference to the detailed description of the preferred
embodiment and to the drawings thereof in which:

Fig. 1 is a perspective view from the bottom of a range hood having the preferred
embodiment of the motor housing and fan assembly according to the invention;

Fig. 2 is a cross sectional view looking towards the rear of the range hood of Fig.

1,
Fig. 3 is a side cross sectional view of the range hood of Fig. 1;
Fig. 4 is a top plan view of the motor housing shown in Figs. 2 and 3;

Fig. 6 is a perspective view of the motor housing shown in Figs. 2 and 3;
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Fig. 6 is a cross sectional view of a range hood having an alternative

embodiment of the motor housing and fan assembly;

Fig. 7 is a top plan view of the motor housing shown in Fig. 6;

Fig. 8 is a perspective view of the motor housing shown in Fig. 6,

Fig. 9 is a cross section of the fan shown In Fig 3;

10 Fig. 10 is a sectional view of the fan blade shown in Fig. 9 taken along line 10-10;

Fig. 11 is a sectional view of the fan blade shown in Fig. 9 taken along line 11-11;

and

1 3 Fig. 12 is a sectional view of the tan blade shown In Fig. 9 taken along line 12-12.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

20 The present invention relates to a kitchen range hood and in particular a motor housing
and fan assembly for use in a range hood. The preferred embodiment of a range hood

10 with a motor housing and fan assembly according to the invention is illustrated in
Figs. 1-3.

25 Range hood 10 has an outer hood body 2 having top, bottom and side surfaces defining
an enclosure. A lower panel 18 having a wall 22 defining an air inlet may be removably
connected to the outer body 2. A motor housing 12 is mounted within the range hood
enclosure. The motor housing has a top surface 4, a bottom surface 6 and a curved
side surface 8 defining a further enclosure. There are two openings in the top surface 4

30  of the motor housing: an air outlet defined by ventilation wall 24 and a housing mount

26. Bottom surface 6 has a wall 14 projecting upwardly into the motor housing
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enclosure that defines a motor housing air inlet. Preferably both the lower panel and
the motor housing air inlets are circular and are positioned such that wall 22 and wall 14

are in abutment when lower panel 18 is mounted in hood body 2.

The housing mount 26 I1s dimensioned to accommodate a motor 11, mounted within the
motor housing enclosure. When motor housing 12 is mounted in place, ventilation wall
24 projects through an opening in the top surface of the hood body and is substantially
centered between the sides as shown in Fig. 2. Both the motor 11 and the housing
mount 20 are adapted to be removably attached to the hood body 2. A fan 16 is
connected to motor 11 by way of fan cap 38. The fan 16 has an inner basket housing
30 that surrounds the motor 11. Fan blades 17 project radially from the basket housing
connecting to a cylindrical stabilizing element 32 that prevents the fan blades from
distorting during operation. When the motor 11 is activated, fan 16 is rotated thereby
acting to draw air through the lower panel and motor housing air inlets and into the
motor housing where it is then forced out the air outlet to be vented to an exterior
location, for example by way of a conduit (not shown) attached to ventilation wall 24 and

leading to the exterior location.

During operation of the range hood, some of the vapourized grease and the like in the
air drawn into the motor housing condenses on its interior surfaces. In addition to
defining the air inlet, wall 14 also acts to prevent this accumulated grease and liquid
from draining back through the air inlets to the cooking surface below. The bottom
surface 6 of the motor housing Is angled from front to back so that any accumuiated
liquid Is directed by gravity towards drain 48. Drain 48 is therefore located at the lowest
point of bottom surface 6 of the motor housing. As seen in Fig. 3, a pipe 21 is attached

to drain 48 in order to direct any liquids to external grease cup 20.

In the preferred embodiment, the motor housing 12 is substantially cylindrical, with a
minimal amount of space between the cylindrical stabilizing element 32 and the curved
side surface 8. The fan is designed to force air towards the top surface 4 of the motor

housing and In the direction of rotation of the fan, indicated by arrows in Figs. 4 and 5.
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The space between the top surface 4 of the motor housing and the top of the fan biade
74 increases Iin the direction of rotation of the fan. The space between the top of the fan
blade 74 and the top surface 4 is smallest in the area 80 adjacent the ventilation wall on
the downwind side and greatest in the area 82 adjacent the ventilation wall on the
upwind side. Preferably the sloping top surface 4 Is substantially perpendicular to the
side surface 8 along any radial axis of the motor housing as shown in Fig. 3. The
housing mount 26 and motor are alsc cylindrical and are concentric to side surface 8.
Looking at Fig. 5, the top surface can be seen to slope around the housing mount 26.
Increasing the space between the fan 16 and the top surface 4 of the motor housing in

this fashion maximizes the air flow.

By minimizing the space between the cylindrical stabilizing element 32 and the curved
side surface 8, the size of the fan may be maximized. The size of the air inlets and the
motor may also be increased. The motor housing and fan assembly therefore results in
a more powerful range hood as compared to the single engine range hoods of the prior
art. In addition, costs may be reduced as compared to the double engine range hoods,

as only one motor and fan are required.

In an alternative embodiment shown In Figs. 6-8, additional space is created for
improved air flow. l|dentical reference numbers have been used to indicate those
aspects of the alternative embodiment that are the same as the preferred embodiment
described above. Range hood 100 has a hood body 102 with vent 54 projecting
through it. The motor housing 52 is similar to that of the preferred embodiment, but has
a larger air outlet defined by vent wall 54 that overlaps the bottom surface 106 of the
motor housing. On the upwind side of the air outlet, upper surface 104 of the motor
housing also overlaps the bottom surface 106, the overlap decreasing in the reverse
direction of fan rotation. The curved side wall 108 has an angled portion commencing
at a point (marked as reference number 28) just above the top of the fan blades 74 up
to upper surface 104 and to the vent wall. The angling of this portion of the side wall

iIncreases to a maximum in the area of the air outiet. The additional space created by
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this angling allows a greater volume of air to be pushed through the motor housing

during operation. However, this alternative embodiment is more costly to manufacture.

Preferably, the motor housing has an upper section 62 and a lower section 68 that are
removably connectable at joint 50. Should a user need to remove the fan 16, or wish to
clean the inside of the motor housing, lower section 68 may simply be removed. The
joint 50 may be comprised of a Y-shaped cooperating projection 40 on one side of the
joint, into which the edge 60 of the side of the lower section is inserted. Cooperating
projection 40 is angled inward at the tips of the Y to provide guidance and ensure
proper insertion of edge 60. The cooperating projection 40 and edge 60 are sized to

provide a snug friction fit between the pieces when connected.

Alignment pins or protrusions 42 are placed at intervals around the perimeter of the
motor housing 12, as shown in Fig. 5. The alignment pins 42 are positioned on the
outside surface of the edge 60 to provide guidance as to how far the two housing
sections 62, 68 have to be pushed together to ensure a tight fit. The sections are
pushed together until cooperating projection 40 abuts alignment pins 42. The alignment
nins 42 also provide a visual guide, allowing visual inspection of the housing to ensure it

IS properly reassembled.

Preferably, some form of additional restraints are spaced at intervals around the
perimeter of the housing 12 to ensure that the upper and lower sections 62, 68 of the
housing 12 stay in place once connected. As shown in Fig. 5 the restraint may
comprise a pair of reinforcing pins 46 and a reinforcing strap 44. The pairs of
reinforcing pins are spaced about the periphery of the curved surface 8, with one pin
integral with the upper section 62 and the other pin integral with the lower section 68.
The reinforcing strap 48 is dimensioned so that when the upper and lower sections are
connected, the reinforcing strap 48 may slide over the pins 46. The reinforcing strap 48
may then be locked into place by insertion of cotter pins (not shown), or a similar locking
mechanism such as a cable tie or twist tie, into grooves In reinforcing pins 46.

Alternatively, reinforcing pins 46 could take the form of self-locking pins or bolts, In
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which case reinforcing strap 48 wouid be replaced by nuts. It is contemplated that other

restraints would also work.

Preferably, the motor housing 12 is made of plastic, with pins 42 and 46 molded and
iIntegral to the housing. However, the motor housing may also be constructed of metal
and if so, the pins 42 and 46 will preferably be welded onto the side of the upper and
lower housing sections 62, 68. Such fabrication will provide the strongest fastening

means to reinforce the connection between upper section 62 and lower section 68.

Typically only a very small amount of grease accumulates on a fan as most is dispersed
by means of the centripetal force of the rotating fan. However, because the air is being
forced against the top surface of the motor housing, some grease may drip down.
Grease will also accumuiate on the interior of the vent wall and will drip down after the
range hood has been turned off. In order to prevent any grease from dripping back
down through the air inlets, the fan blades act as grease catchers. This is best
llustrated in Figs. 10-12. Preferably the blades 17 of the fan 16 are arcuate and
positioned so that the top surface 74 of one fan blade overlaps the lower surface 72 of
the adjacent fan blade. Grease dripping from the air outlet or the top surface of the
motor housing will land on the front face 67 of the fan blade 17. Two troughs 64, 70 on
the front face 67 angle downward from the inner basket housing 30 towards the
cylindrical stabilizing element 32. Grease on the fan blade will be directed by the
troughs to outer perimeter of the motor housing where it may drip onto the bottom
surface of the motor housing, eventually draining out to external grease cup 20.
Minimal grease will accumulate on the back face 65 of the fan blade 17. That grease
that does attach to the fan during operation will be forced radially outward by the
centripetal force from the rotating fan. Cylindrical stabilizing element 32 is a circular
band, preferably metal, providing structural rigidity to the blades. Any grease collecting

on element 32 will drain to the floor of lower surface 6.

While both the preferred and alternative embodiments have been shown with a

protective fan grill 34 and a fan drain cap 36 connected to the lower panel 18, it is also
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contemplated that a filter could be used. The filter would provide further protection from
grease dripping back down to the cooking surtace below the range hood however would

limit the amount of air drawn into the housing as compared to a range hood without the

filter.

it will be appreciated by those skilled in the art that the preferred and alternative

embodiments have been described in some detail but that certain modifications may be

practiced without departing from the principles of the invention.

10
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CLAIMS

What is claimed is:

5 1. A range hood motor housing and fan assembly for exhausting gases generated
above a cooking surface comprising:

an outer range hood body;

10 a motor housing having top, bottom and side surfaces defining a chamber, said
motor housing being mounted within said hood body;

a motor housed within said motor housing chamber;

15 a fan having a plurality of fan blades, said fan being adapted to rotate about said

motor;
an air outlet located in said top surface of said motor housing; and

20 a space between said fan blades and said top surface of said motor housing,
said space increasing in the direction of rotation of said fan from one side of said

air outlet to the opposite side of said air outlet.

2. The assembly of claim 1 wherein said motor housing further comprises an upper
25 section and a lower section, said sections being releasably connectable to one

another.

3. The assembly of claim 1 wherein said bottom surface of said motor housing has a
wall projecting into said chamber defining an air iniet.
30

11
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4. The assembly of claims 1, 2, or 3 wherein said fan comprises:
a plurality of arcuate fan blades having front and rear faces;
a basket housing; and

an outer cylindrical stabilizing element:

wherein said fan blades project radially from said basket housing to said outer
cylindrical stabilizing element.

5. The assembly of claim 4 wherein said fan blades have at least one trough on said

front face.

6. The assembly of claim 5 wherein said at least one trough declines at an angle from

-said basket housing to said stabilizing element.

7. The assembly of claim 6 wherein said fan blades have two troughs spaced one

above the other on said front face.
8. The assembly of claim 4 wherein said side surface is substantially cylindrical.

9. The assembly of claim 1 wherein a portion of said top surface and said air outlet

overlaps said bottom surface.

10. A motor housing and fan assembly for a range hood for exhausting gases generated
above a cooking surface comprising:

a motor housing having top, bottom and side surfaces defining a chamber;

a motor housed within said motor housing chamber:

12
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a fan having a plurality of fan blades, said fan being adapted to rotate about said

motor:
an air outlet located in said top surface of said motor housing; and
a space between said fan blades and said top surface of said motor housing,

said space increasing in the direction of rotation of said fan from one side of said

air outlet to the opposite side of said air outlet.

13
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