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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION
LAKEWOOD ENGINEERING AND ) _
MANUFACTURING COMPANY ) g E C .
Plaintiff, ) Civil Action No. o
) JUDRGE RONALD GUZMAN -
vs- ) -
) MAGISTRATE JUDGE KEYS 3 -
LASKO METAL PRODUCTS INC. ) Judge 5 PR
) we T
Defondant. ) JURY DEMANDED ST B K
< :, - _f\
COMPLAINT -

NATURE AND STATUTORY BASIS OF ACTION

1. This is an action for Patent Infringement of U.S. Patent No. 6,227,822 under the

laws of the United States of Title 35, United States Code, Section 271.

THE PARTIES

2. Plaintiff, LAKEWOOD ENGINEERING AND MANUFACTURING

COMPANY ("Lakewood™), is an Illinois corporation having its principal place of business at 501
North Sacramento Boulevard, Chicago, Ilinois 60612.

3. On information and belief, Défendant, LASKO METAL PRODUCTS INC.

("Lasko™), is a Pennsylvania corporation having its principal place of business at 820 Lincoln

Avenue, West Chester, PA 19380,
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JURISDICTION AND VENUE
4, Jurisdiction over Count I is expressly conferred on this Court as an action under

the Patent Act, Title 35 of the United States Code, and by 28 U.S.C. §§ 1331 and 1338.

5. Personal jurisdiction over defendant Lasko is proper as Lasko manufactures,
imports, advertises and/or sells the accused products in United States commerce and within this
State and District, and Lasko has committed one or more of the acts complained of herein within
the United States and within this State and District.

6. Venue is proper in the United States District Court for the Northern District of
Illinois pursuant to 28 U.S.C. § 1391 (b) and (c). At all times material to this Complaint,
defendant Lasko has committed one or more of the acts complained of herein within the United
States and within this State and District.

COUNT1

PATENT INFRINGEMENT

7. As a complete and first ground for relief, Lakewood hereby charges Lasko with
infringement of U.S. Patent No. 6,227,822 (EXHIBIT A) under the patent laws of the United
States and, in particular 35 U.S.C. §271, and re-alleges Paragraphs 1-6 of this Complaint.

8. U.S. Patent No. 6,227,822, entitled "Fan With Improved Electric Motor and
Mounting," issued on May 8, 2001 to Mr. Yung Chen, is assigned to Lakewood, and in full force
and effect for a term through October 20, 2018.

5. Lasko’s Fan products, manufactured, imported, advertised and/or sold in the
United States by Lasko, infringe Lakewood’s Patent No. 6,227,822 (the "Accused Products").
The Accused Products include Lasko products sold under the product names/models; Wind-
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Machine; Cyclone; Premium Box Fan; and, any other products having a similar electric motor
configuration.

10. Such infringement by Lasko has caused, and will likely continue to cause, harm to
Lakewood, for which Lakewood is entitled to recovery, including recovery under 35 U.S.C. §281
and 284.

11.  Unless Lasko is preliminarily and permanently enjoined from infringement of
Lakewood’s patent, Lakewood is and will be irreparably harmed in a manner for which there is
no adequate remedy at law.

12. On information and belief, Lasko has intentionally and willfully copied
Lakewood’s patented subject matter, and its infringement is willful.

13. Lakewood is entitled to award of reasonable attorney’s fees, as this infringement
action is an exceptional case under 35 U.S.C. §285.

Praver For Relief

Plaintiff, Lakewood Engineering & Manufacturing Co., prays for the following relief of

the Court:

14. A Judgment that Defendant, Lasko Metal Products, Inc., has infringed U.S. Patent
No. 6,227,822 by the manufacture, importation, offer for sale, and/or sale of
infringing products in the United States.

15. That Defendant, and its officers, agents, employees, and all others in active
concert and/or participation with it, be preliminarily and permanently enjoined
and restrained from: making, using, importing, offering for sale and/or selling in
the United States any goods that would infringe U.S. Patent No. 6,227,822,
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16.  That Defendant be required to file in Court, and serve on Lakewood, within thirty
(30) days after entry of the above injunction, a report in writing, under oath,
setting forth in detail the manner and form in which it has complied with the
injunction.

17. That Defendant be required to pay to Plaintiff recovery of damages, including
actual damages, with calculation of lost profits and/or reasonable royalty.

18. A Judgment that Defendant’s infringement was willful, and that Defendant be
required to pay treble damages to plaintiff.

19.  That this Court make an award of attorney’s fees and taxable costs, and such other
and fimther relief to Lakewood as the Court deems meet and just.

JURY DEMAND

20.  Plaintiff demands trial of all infringement issues (Count I) by jury, pursuant to

Rule 38 of the Federal Rules of Civil Procedure.

Respectfully submitted,
LAKEWOOD ENGINEERING AND
MANUFACTURING COMPANY

Dated: October 11, 2001

Judie D. Dziezak

Wallenstein & Wagner, Ltd.
311 South Wacker Drive - Suite 5300
Chicago, IL 60606

Counsel for Lakewood Eng.& Mfg. Co.
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FAN WITH IMPROVED ELECTRIC MOTOR
AND MOUNTING
TECHNICAL FIELD

The present invention relates to the construction of a
household fan. More particularly, the present invention
relates 10 a househoid box fan having an industrial-standard
narrow width provided with an improved motor, motor
housing and mounting assembly.

BACKGROUND

Various types of household fans are currently used for
cooling and ventilation. Such fans are available in a variety
of shapes and sizes. Houschold fans typically used by
consumers have an electric motor used to drive propeller-
type blade assemblies. Such fans commonly employ electric
motors of the type known as shided pole motors. One
common type of household fan is the “box fan” which
generally includes an electric motor and fan blade assembly
mounted in a casing that has an overall generally square
configuration. Typical box fans usually have a metal frame
having front and rear grills, fan control switches andfor
knobs, and an exposed handle disposed on the cuter surface
of the casing. The electric motor is typically mounted in the
center of the casing between the two grills. The motor is
often mounted to some internal strut members, typically
appearing as an elongated metal member that spans from
one side of the casing to an opposed side of the casing.

One common type of box fan, often referred to as a
“narrow body” box fan, has a casing width of approximately
3.75 inches. The narrow thickness of this type of box fan is
advantageous for numerous reasons, including low cost of
casing materials, narrow width for fitting into window
openings, lighter weight, and possible reduction in the
overall packaging size. Because of the narrow width of this
type of box fan, however, manufacturers are limited as to the
space allowed for mounting a motor and fan assembly.
Therefore, the electric motor used in these types of box fans
is a shaded pole motor, which is compatible with 3% inch
box fans because they provide the necessary power to drive
the blade assembly, and yet have a narrow profile capable of
fitting within the permiticd mounting arca within the narrow
casing.

However, shaded pole metors tend to be in limited supply
since they require large casings which are formed by a prach
press with an cxpensive progressing dic, or with multiple
punch press operations. Such casings also require an expen-
sive painling step. Such casings are not easily die cast due
to their large diameters, In addition, shaded pole motors
require laminations which use low carbon steel and must
pass through an expensive heat treating step. Supply of these
high quality laminations is presently limited. Furthermore,
shaded pole motors are inefficient, much of their input
energy being lost to undesirable heat generation. In addition
to the expense of the laminations, shaded pole motors
require epoxy to insulate the stator, the stator is large, the
windings require expensive machinery 1o create, and a
punch press with a long feeder is required to create the large
diameter casings.

Electric moiors are categorized by Underwriters” Labo-
ratory (UL) according to the difference between their oper-
ating temperatures and the ambient temperature, Motors
having operating temperatures from 75° C. to 95° C. above
ambient temperature are categorized as Class B, and require
special insulation materials. Those motors which operate at
temperatures not more than 75° C. above ambient tempera-
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ture are categorized as Class A, and have less stringent
requirements for insulation materials. The operating tem-
peraturcs of many motors are typically more than 75° C.
above ambient temperature, and therefore, require expensive
Class B insulation matcrials.

One type of electric motor which can be manufactured at
lower cost is a four-pole permanent-split capacitor (PSC)
motor. PSC motors incorporate a capacitor in series with an
auxiliary coil, the auxiliary coil being connected in paraliel
with a main coil. PSC motors can incorporate a less expen-
sive type of laminations since a lower grade steel may be
used with a silicon content. Such laminations do not require
heat treatment, However, there arc many problems associ-
ated with providing a four-pele PSC motor in a narrow
frame of a box fan. The primary problem is that the profile
of the typical four-pole PSC motor is too thick 1o fit wiihin
the narrow box fan, due to the construction of the motor, the
intcrnal motor windings, and the casings used for such
motors. Another main problem preventing manufacturers
from placing a four-pole PSC moior in a narrow box fan is
the difficulty of mounting the motor in the confined mount-
ing space. Furthermore, the operating temperature of typical
four-pole PSC motors places them in the UL Class B
category.

Typical mounting of motors includcs atiaching a mount-
ing plate to the back of the motor ¢asing, and fastening the
mounting plate to the internal mounting, such as the strut
within the box fan. This type of mounting requires use of
additional space in the fan housing, also making it impos-
sible to mount a four-pole PSC motor in a narrow housing
to provide necessary clearance between the bladed propeller
ard the front grill of the fan. Further, this type of mounting,
with a separate mounting plate, requires additional manu-
facturing cost and time, and risks mis-alignment of the
motor in the fan housing.

One atteropt at mounting a motor without a mounting
platc was contemplated in U.S. Pat. No. 5,430,338 issucd to
McMiilan et al. (*"McMillan™). McMillan teaches sandwich-
ing the stator core within upper and lower housing casings
to facilitate construction of the electric motor. Sandwiching
the stator core within the housings alleviates manufacturing
problems associated with aligning and configuring the stator
and rotor within the electric motor housing. However, the
sandwiching technique tanght in McMillan fails to resolve
other problems as it only makes the motor’s profile wider,

Furthermore, the profile of a molor must not only be
narrow enough to fit within the narrow box fan, but once the
motor is mounted within the narrow box and equipped with
a blade assembly and the protective grilis, the product must
Ppass the “Probe Test” to gain UL approval. The “Probe Test”
by UL is a test that determines if the fan product possesses
the necessary clearance between the front of the bladed
propeller and the front grill of the fan housing, If the blade
rotates in a position that is too close to the front grill, it is
determined to be potentially dangerous for consumers, and
will rot obtain UL approval. Generally, this test includes
operating the fan while pushing a probe against the front
grill with a given amount of force {one pound of force).
Therefore, the fan motor must be mouwnted in a position that
permits secure attachment of the blade assembly, without the
blade assembly advancing too close to the front grill. It
would be advantageous, thercfore, to devise z structure for
such a box fan with a four-pole PSC motor that may be
mounted in a relatively narrow space, while keeping the
bladed propeller away from the front grill.

Another problem with using a four-pole PSC motor in a
narrow space within a fan is the relatively large thickness of
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such motors. The typical four-pole 'SC motor has the bulk
of its copper windings positioned on either of the sides of the
laminations, thereby requiring additional thickness to them
as compared lo shaded pole motors, Further, by current UL
standards, a clearance space of at Jeast 2.4 millimeters (mm)
is required between the copper windings and the cast metal
outer casing of the motor. I would be advantageous,
therefore, to develop a four-pole PSC motor that has a
relatively reduced thickness, without compromising the vol-
ume of space required for the copper windings or vielating
the UL standards of required clearance between the wind-
ings and the metal motor casing.

Yet apother problem with attempting to make a box fan
with a four-pole PSC motor is the fact that most four-polc
motors operate at a higher peak torque than what is desirable
for such a product, The peak torque of such motors typically
resides at about 1200 revolutions per minute (RPM),
whereas the peak torque output optimal for a box fan product
is approximately 1000 RPM.

Therefore, there is a need for a fan with a four-pole PSC
electric motor that has a narrow profile and runs af a lower
temperature and peak torque output.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a narrow
box fan with a four-pole PSC ¢leciric motor in which the
four-pole PSC motor is narrow enough lo fit within the
narrow box fan,

It is another object of the present invention to provide a
narrow box [an having a four-pole PSC molor in which a
portion of the casing of the motor is recessed in order to
elongate the exposed portion of the cutput shaft to reduce the
width of the motor and blade asscmbly.

Tt is a further object of the present invention to provide a
narrow hox fan in which the motor has legs which extend off
the sides of the rear casing for securely mountiog to parallel
brackets on the rear grill of the fan.

It is still a further object of the present invention to
provide a box fan with a four-pole PSC motor in which the
laminations are sandwiched by the casings, and the inner
dimensions of the casings are wider than the windings so
that wiring may pass through the casings through the side of
the motor rather than the rear of the motor, thereby reducing
the overall width of the motor, and wircs may pass along the
side of the copper windings.

It is another object of the present invention to provide a
narrow box fan having a four-pole PSC motor in which the
windings of the motor are spread out in the radial direction
and reduced in the axial dimension, thereby reducing the
overall width of the profile of the motor.

It is another object of the present invention to provide a
narrow hox fan having a four-pole PSC motor in which the
outer diameter of the windings of the motor extends beyond
the outer diameter of the stator slots, whereby efficiency is
enhanced and the width of the motor profile is reduced.

It is yet another object of the present invention to provide
a narrow box fan in which the vented casings may be placed
closs to the windings, and in particnlar, in which the casings
are made of plastic, and thus may even be in close proximity
or in direct contact with the windings, thereby reducing the
width of the motor and improving ventilation for greater
efficiency.

It is another object of the present invention to provide a
narrow box fan with a four-pole PSC motor in which a
portion of the stator slots is flattened, whereby efficiency is
improved.
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It is a further object of the present invention lo provide a
narrow box fan with a four-pole PSC motor in which the
peak torque of the motor is approximately 1000 rpm.

The present invention is directed to a fan having a
four-pole PSC electric motor and & housing for shielding the
cleetric motor. The clectric motor comprises a roter and a
stator. ‘Ihe stator includes a core of stacked laminations
having a first supporting surface defined by a first outermost
Jamination and a second supporting suiface defined by a
second ontermost lamination. Copper windings are wound
about the stator. The rotor includes an output shaft.

The housing comprises front and rear casings. The casings
are generally dome-shaped and centered about a longitudinal
axis. The first casing has an interior surface and an exterior
surface. The interior surface defines a first chamber. The
exterior surface comprises a circumferentizl side wall con-
nected to a first vented end wall, The first vented end wall
has a recessed central area which extends inwardly toward
the stacked lamination. The recessed central portion defines
a central opening through which the output shaft of the
electric motor passes.

The rear casing also has an interior surface and an exterior
surface. The interior surface defines a second chamber. The
exterior surface comprises a second circumferential side
wall connceted 1o a second vented end wall.

The casings are wider in diameter than the stator ¢oils to
allow for ventilation, and side entry and passage of lead
wires, yet narrow enough in diameter such that aluminum
die casting of the casings is feasible.

Other features and advantages of the invention will be
apparent from the following specification taken in conjunc-
tion with the following drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partially cut away front perspective view of the
fan assembly of the present invention;

FIG. 2 is a partially cut away rear perspective view of the
fan assembly of the present invention;

FIG, 3 is a perspective view of the fan molor;

FIG. 4 is a el away side view of the fan motor of (he
present invention;

FIG. 5 is top view of the fan motor of the present
invention;

FIG. 6 is a bottom view of the fan motor of the present
invention;

FIG. 7 is a cross-scctional view of one embodiment of the
stator having {lattened stator slots; and

FIG. 8 is a cross-sectional view of another embodiment of
the stator having rounded stator slots.

DETAILED DESCRIPTION

While this invention is suscepiible of embodiments in
many different forms, there is shown in the drawings and
will herein be deseribed in detail preferred embodiments of
the invention with the understanding that the present dis-
closure is to be considered as an exemplification of the
principles of the invention and is not intended to limit the
broad aspect of the invention to the embodiments illustrated.

FIG. 1 is a perspeciive view of the front of the fan
assembly 2. A frame 3 comprises a substantially continuous
side wall 4, a front grill § attached to the front edge 6 of side
wall 4, and a rear grill 7 attached to the rear edge 8 of the
side wall 4. A bladed propeller assembly 9 and a moter 10
are hovsed within the frame 3.
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FIG. 3 is a perspective view of a four-pole PSC electric
motor 10 of the present invention. The motor 10 includes a
motor housing 12 for shiclding the electric motor 10. The
electric motor 10 includes a stator 14 and a rotor 16. The
stator 14 comprises a core of stacked laminations 18 around
which copper wires 20 are wound. As shown in FIG. 2, a first
outermost lamination 22 in the stack defines a first support-
ing surface or front surface 24, and a second outermost
lamination 26 defines a second supporting surface or rear
surface 28. An output shaft 30 is connected to the rotor 16.

The output torque of typical four-pole PSC motors is
around 1200 RPM. Since the output torque suitable for a fan
is generally 1000 RPM, the torque output of the motor 10 is
reduced to approximately 1000 RPM by applying a matrix
of material on an outer portion of rotor 16 in order to change
its resistance.

The clectric motor 10 is generally used to drive a cooling
or air circulating household fan assembly 2. In the preferred
cmbodiment, the clectric motor 10 is a four-pole PSC motor.
The motor 10 and housing 12 combination is particularly
pscful in the manufacture of a 3% inch box fan, Four-pole
PSC eleciric motors have a substantially greater stack height
than the shaded-pole motors which are normally used in the
manufacture of 3% inch box fans. Therefore, conventional
four-pole PSC motor/housing combinations arc not compat-
ible with 3% inch box fans. The present motor/housing
combination can be utilized within a 3% inch box fan. The
following features of the motor 10 and the motor housing 12
allow it to be fit within a 3% inch box fan,

Referring to FIG. 4, the motor’s windings 20 have first
and second parts 32, 34. The first parts 32 extend outwardly
from the first and second outermost lamirations 22, 26, The
second parts 34 pass through the interior of the core 18. The
first parts 32 bend as they emerge from the core of stacked
laminations 18. The bend of the first and second parts 32, 34
forms a slot oxit angle o between the first parts 32 and the
first and second supporting surfaces 24 and 28, defined by
the angle between the inner (closest to rotor) portion of the
respective supporting surfaces 24 and 28, and the inner
surfacc of first parts 32 as it leaves the slots 330, The slot exit
angle o is generally greater than 90°. This bending of the
firsi parls 32 allows the windings 20 to be maintained closer
to the surface of the core 18, thus the overall thickness of the
motor 10 is reduced. The dimensions of the outer circum-
ference 420 and inner diameter 430 of the windings 20 are
increased such that the height of the windings 20 between
the front surface 24 of the laminations 18 and the front
surface 400 of the windings 20, as well as the height of the
windings between the rear surface 28 of laminations 18 and
the rear surface 410 of the windings is about % inch or less.
Thus, the motor has a narrower profile than typical PSC
motors which have winding heights over % inch. The outer
circumference 420 of the windings 20 extends at least 2.0
mm, and preferably about 3.0 mm to an area radially beyond
the outer edge of the stator slots 330,

In a preferred embodiment, stator slots 330 have a flat-
tened edge portion 340. This flattened edge portion 340
increases the minimurm distance 320 between the edge of the
slots 330 and the outer edge of laminations 18 to about 0.174
inch (4.41 mmy}, compared to about 0,141 inch (3.58 mm) for
the stator slots with rounded edge portions 350. The distance
300 between stator slots 330 remains around 0.150 (3.81
mm) in both embodiments. The embodiment having flat-
tened edge portions 340 has an increased efficiency over the
rounded edge portion embodiment due to a decrease in
botile-necking of magnetic flux between the edge portion
320 and the edge of the laminations 18 for a given lamina-
tion thickness.
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In a preferred cmbodiment, the outer circumference 420
of the windings 20 within at least the rear casing 38 extends
radially beyond the laminations 18. The rear casing 38 is
preferably wider in at least its inner diameter than the front
casing 36, thereby accommodating the wider portion of the
windings 20, lead wires 200 adjacent the windings 20, and
allowing for more cfficient cooling of motor 10. The wind-
ings 20 may not extend radially in the front portion of the
motor as far as in the rear portion of the motor so that the
front casing 36 may be dimensioned to allow for indented
portions 210 and apertures 106 1o properly align with the
laminations 18. The smaller diameter front casing 36 allows
for a reduction in materials and facilitates molding.

The motor housing 12 comprises generally dome-shaped
first (front) and second (rear) casings 36, 38. The first casing
36 is centered about a longitudinal axis 40 and has a first
interior surface 42 and a first exterior surface 44. The first
interior surfacc 42 defines a first chamber 46. The first
exterior surface 44 includes a circumferential side wall 48
connected 1o a first (front) vented end wall 50, The first
vented end wall 50 has a recessed central area 52 extending
inwardly toward the stacked laminations 18.

The recessed central arca 52 defines an opening 54
through which a proximal end 55 of the motor’s output shaft
30 passes. The recessed central arca 52 is adapted to reccive
a female connector located on an inner surface of a central
huby 11 of the fan blade assembly 9. The female connector is
press fit around the output shaft 30 and extends into the
reeessed contral arca 52. This recessed contral arca 52 allows
the central hub 1o function ¢loser o the motor housing 12,
thus saving space and producing a narrower profile for
placement within a narrow box fan.

Casings 36 and 38 can be formed of aluminum and
die-cast, due to their parrower diameter than the casings of
typical shaded pole motors, The dis-casting of casings 36
and 38 cnables production with a high degree of accuracy
and consisteney. Alternatively, the casings 36 and 38 can be
formed of plastic, and placed closer or adjacent to the
windings of copper wires 20. The motor construction
according to the invention is up to 1.75 1bs. or more lighter
than a typical shaded pole motor.

The first vented end wall 30 also includes a plurality of
vents 56 (See FIGS. 3 and 5). The vents 56 are tear-shaped
and arc positioned between the recessed central arca 52 and
the first circumferential side wall 48. The vents 56 allow air
to circulate through the motor housing 12, and the electric
motor’s 10 operating temperature is lowered by as much as
42° T, (6° C)). The resulting operating temperature of the
motor 10 is approximately 65° C. above ambient
temperature, thus placiog it in the Class A category and
allowing for less expensive insulation materials to be used.
The motor 10 operates much more efficiently than a typical
shaded pole motor, which would require 180-200 Watts of
input power to produce the same output power as the motor
10 of the present invention having only about 120 Watts of
input power,

Al one end, the first circumferential side wall 48 is
connected to a ficst lip portion 64. The first lip portion ¢4
engages the first supporting portion 22 of the stacked
laminations 18. The first lip portion 64 has a plurality of pads
or lands 65 which engage the first supporting surface 24. The
first lip portion 64 also includes a plurality of bolt holes 66
adapted for receiving bolts or fasteners 68 or other connec-
tion means. The bolts 68 are long enough to pass from the
first casing 36 through the stacked laminations 18 to the
second casing 36. Indented portions 210 protrude into casing
36 and are adapted to make space for bolts 68.
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At least one of the indented portions 210 comprises a
receiving surface 220 which is geometrically adapted to
receive a cooperatively dimensioned edge 230 of a mounting
plate 240 attached to capacitor 73. The recciving surface 220
and edge 230 are preferably flat, such that the capacitor 73
can be mounted using a single bolt 68, the cooperating
surfaces preventing twisting of the tapacitor 73. Other
cooperating geometries may optionally be employed.
Capacitor 73 is mounted such that it is below the end wall
50 along the side of the motor 10 and clear of any moving
parts of the bladed propeller assembly 9.

Aboss 70 surrounds each bolt hole 66. The bosses 70 are
adapted fit within a portion of lengthwise apertures 72 in the
interior of the stacked laminations 18. The bosses 70 act as
guides to facilitate assembly of the motors 10.

A first hub 74 is positioned within the first chamber 46 on
the first interior surface 42 of the first casing 36. The first
hub 74 stabilizes the output shaft 30 within the motor
housing 12. The first hub 74 is centered about the longitu-
dinal axis 40. The first hub 74 has a cylindrical side wall 76
that extends from the first interior surface 42 downwardly
toward the stacked laminations 18. A sleeve 78 is fitted
within the fitst bub 74 to further stabilize the output shaft 30,

The second (rear) casing 38 also has a second interior
surface 80 and a second exterior surface 82. The second
interior surface 80 defines a second chamber 84. The second
exterior surface 82 comprises a second circumferential side
wall 86 connected to a second vented end wall 88. The
second (rear) vented end wall 88 is similar to the first vented
end wall 50, However, the second vented end wall 88 does
not have a central recessed portion 52. The second vented
end wall 88 includes an opening 90 through which a distal
end 91 of the output shaft 30 passes. (See FIG. 4). The
sccond venied cnd wall 88 also has a plurality of vents 89.
The vents 89 are tear-shaped and surround the opening 90.
The vents 89 are positioned between the opening 90 and the
second circumferential side wall 86. The veats 89 aid in
reducing the operating temperature of the electric motor 10,

The second circumferential side wall 86 has plurality of
threaded bolt holes 92 adapted to receive the bolts 68 used
to join the first and second casings 36, 38 with the core of
stacked laminations 18. The sccond circumferential side
wall 86 also has a U-shaped access 93. Lead wires 200 pass
adjacent the windings 20 between the windings 20 and the
interior of rear casing 38, A thermal fuse is positioned along
the lead wires 200. The lead wires 200 extend from the
clectric motor 10 through the U-shaped access 93 to a power
source.

The second circumferential side wall 86 further includes
a second lip portion 94 for engaging the second supporting
surface 28. The sccond lip portion 94 has a plurality of pads
or lands 96 which engage the second supporting surface 28,
The second lip portion 94 also has a plurality of bosses 70
surrourding each threaded bolt hole 92. The bosses 70 fit
within the apertures 72 which pass through the core of
stacked laminations 18. The pads or lands 65, 96 of the first
and second lip portions 64, 94 cooperaie (0 sandwich the
stacked laminations 18 between the first and second casings
36, 38 in such a way that the two outermost laminations 22,
26 are not positioned within the first and sccond chambers
46, 84.

A second hub 98 is positioned within the second chamber
84 on the second interior surface 80 of the second casing 38.
The second hub 98 stabilizes the output shaft 30 within the
motor housing 12, The second hub 98 is also cenfered about
the longitudinal axis 40. The second hub 98 has a second
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cylindrical side wall 100 that cxtends from the second
interior surface 80 upwardly toward the stacked laminations
18. Asleeve 102 is fitted within the second hub 98 to further
stabilize the output shaft 30.

The second circumferential side wall 86 further comprises
an cxtended body portion for attachment to mounting sur-
faces of the fan, the extended body portion extending
tadially outward of the side wall of the rear casing and
preferably comprised of a plurality of mounting brackets or
legs 104. The mounting brackets 104 are integral with the
second circumferential side wall 86 and spaced a distance
from the second vented end wall 88. The spacing or offset
helps allow the motor 10 io be used in a narrow box fan.
Each mounting bracket or leg 104 has an opening or aperiure
106 for rccciving a fastening device. In onc preferred
embodiment, the extending body portion includes a rear
surface which surrounds the apertures 106 and is aligned
with the end wall of the rear casing 38. The fastening device
attaches the motor 10 1o a support bracket 150 within the fan
frame 3. Normally, the space between the support brackets
is lost because the motor housing lies completely in front of
the support bracket. However, by offsefting the mounting
brackets 104 the motor housing 12 extends Letween the
support brackets and the motor housing 12 can be accom-
modated within a narrow box fan, such as a 3% inch box fan.
The mounting brackets or legs 104 are preferably positioned
in pairs in such a way that a first line defined by and
extending through the centers of the rear sides of the
apenings 106 of cach of two primary legs or brackets 194 is
parallel to a second line defined by and extending through
the centers of the rear side of the openings 106 of the other
two secondary legs or brackets 104, and the lines are
adjacent and clear of the casing 38.

A macthod for producing a narrow houschold box fan is
also disclosed. The method ircludes the steps of providing
a fan housing having a metor supporl within an inferior
cabinet. The above-described four-pole PSC electric motar
with motor housing is attached to the motor support. Ablade
assembly is then press fit onto the proximal end of the output
shaft.

While specific embodiments have been illustrated and
described, numerous modifications are possible without
departing from the spirit of the invention, and the scope of
protection is only limited by the scope of the accompanying
claims.

Whal is claimed is:

1. A fan assembly comprising:

a frame having a substantially continuous outer side wall
and front grill proximal to a front edge of the side wall
and a rear grill proximal to a rear edge of the side wall;

a motorized blade assembly having a four-pole
permanent-split capacifor electric motor and an inte-
grally attached bladed propeller with a central hub, said
motor having a rotor with a rotatable output shaft
extending from a front side of said motor secured to
said bladed propelier, and baving a front casing with a
front end wall and a side wall and an interior portion,
the front end wall baving a central opening through
which a proximal end portion of the cutput shaft passes,
a rear casing having an end wall and a side wall and an
interior portien, the motor further comprising a stator
having copper windings and a core of stacked
laminations, the front casing being disposed on a front
surface of the laminations, and the rear casing being
disposed on a rear surface of the laminations, said
windings extending through a plerality of slots in said
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