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COOLING FAN WITH REINFORCED BLADE

Background of the Invention

J Field of the Invention
The present invention relates to circulatory devices in large buildings and, in
particular, concerns a cooling fan having reinforced blades that may be used to circulate

a large volume of air.

10 Descrintion of the Related Art
People who work in large buildings, such as warehouses and airport hangers, are
routinely exposed to working conditions that mnge from being wmcomfortable to
hazardous. On a hot day, the inside air temperature may reach & point where a person is
unable to migintain & healthy body temperature, Moreover, many sctivities that occur in
13 these environments, such as welding or operating internal combustion engines, create
airborne contaminants that may be deleterious to those exposed. The effects of airborne
contaminants are magnified to an even greater extent if the area is not properly vented.
The problem of cooling or circulating air in large buildings may not be solved
by conventional air conditioning methods. The large volume of air within the building
120 in conjunction with the large rate of heat conducted through ceilings and walls may
require powerful air conditioning devices to be effective. If such devices were used, the
operating costs would be substantial. Also, conventional air conditioning routinely re-
circulates the internal ir for added cooling efficiency. Thersfore, conventional air
conditioning is not typically used in ventilation systems that serve tp rapidly remove
25 airborne contaminants, such as exhaust or smoke, and replace the contaminated air with
fresh air from an outside source. For example, when welding and operating internal
combustion engines within a structure, the internal air must be replaced and should not
be re~circulated due to an unhealthy accumulation of irbome contaminants.
In general, small and Iarge dismeter fans may be used to provide some degroe of
30 circulation, cooling, and ventilation when conventional air conditioning is not feasible,
A drawback of using small diameter fins to circulate air is that the resulting airflow

-1-
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dramatically tapers-off at downstream locations. Also, the large amount of electrical
power require?l‘by the simmltaneous use of these devices in great numbers negates their
advantage as an inexpenaive cooling system.

Moreover, & drawback to using large diameter fans is that they typically require
specially constructed high-strength light-weight blades that may withstand large stresses
cansed by significant gravitational torques that increase with an increasing blade length
to width aspect ratio. The fact that the rotational inertis of the fan increases with the
square of the diameter requires the use of high torque producing gear reduction
mechanisms. Unfortunately, conventional drivetrain components may be susceptible to
mechanical failure due to the substantially large torque produced by electric motors
during their startup phase, which may decrease the reliability of large diameter fans.

Certain large diameter fans have been equipped with low speed mechanisms and
large fan blades with asrodynamic fiatures. For instance, U.S, Patent Number 6,244,821
discloses a low speed cooling fan heving a large diemeter with proportionally large fan
blades that may be formed using & generally known extrusion process. Unfortunately, such
extruded blades have msupported trailing edges that may tear from deforming or warping

- during formation and cooling. As & result, the aerodynamic features are shortened due to

tearing created on longer unsupported trailing edges during fabrication, which reduces the
overall performance of the large fan blades, Therefore, the shortened trailing edges
adversely impact the acrodynamic effectiveness of the large fan blades thereby potentially
diminishing the efficiency of generated circulatory air flow within a structure.

From the foregoing, there currently exists a need for a cost efficient circulatory
device that provides optimal ventilation and effective cooling in large buildings. In
particular, there currently exists a need for such & circulatory device that comprises
improved fan blades and & method of manufacturing the same so as to increase the
structural rigidity of the blade and maintain the enhanced aerodynamic performsnce.

Summary of the Invention
The aforementionednseds may be satisfied by a fan sssembly for circulating air
in en industrial building. In one embodiment, the fan assembly may comprise a support
sdapied to allow the mounting of the fan assembly to the roof of the industrial building

-L-
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and a motor coupled to the support, the motor engaged with a rotatable shaft so as to
induce rotation of the shaft. The fan assembly may further comprise a plurality of fan
blades attached to the rotatable shaft, wherein each fan blade is formed of an extruded
metal such that a first curved wall is joined to 8 second curved wall to form & leading
junction and a trailingjunction, and wherein the trailing junction extends to form a third
curved wall having a trailing edge, each blade further comprising a flange that distally
extends from the trailing edge in a continuous manner such that the angular
displacement of the flange from the trailing edge forms a bent region that reinforces the
tmailing edge. In one aspect, each fan blade comprises an airfoil shape having a tepered
trailing edge that is bent to form the flange, wherein the flange downwandly extends
from the lower surface of the third curved wall.

Additionally, the first curved wall may be joined to a second curved wall to form
a hollow interior region. The first curved wall may be joined to a second curved wall to
fonm a solid interior region. Also, the plurality of fan blades may be attached to a hub,
which is connected to the rotatable shaft. In one embodiment, the plurality of fan blades
may comprise at least ten fan blades, It should be appreciated that the plurality of fan
blades may comprise two or more fan blades without departing from the scope of the
present invention. Each of the plunlity of fan blades msy be fabricated using an
extrusion technique, wherein the extruded metal comprises aluminum,

Moreover, cach fan blade may comprise a cross-sectiona] width between
approximately 5 inches and 8 inches. Each fan blade comprises a cross-sectional height
between approximately 0.75 (3/4) inches and 1.50 (3/2) inches. Each fan blade comprises

.8 length between approximately 4 feet and 14 feet. The first and second curved walls

comprise 3 thickness between approximately 0.0625 (1/16) inches and 0.1875 (3/16)
inches. The third curved wall comprises a tapered shape that decreases in thickness across
its length from approximately 0.125 (1/8) inches at the trailing junction to approximately
0.0625 (1/16) inches at the trailing edge. The flange comprises s length between
approximately 0.25 (1/4) and 0.375 (3/8) inches.
In another embodiment, the aforementioned needs may also be satisfied by a *

mefal fan blade for a fan assembly used in an industrial building. In this particular
cmbodiment, the fan blade may comprise an extruded cross-sectional profile having a

3-
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plurality of curved walls, whezrein 2 first curved wall isjoined to a second curved wall to
form en airfoil shape having a trailing edge thet includes a flange extending outward
from the direction of the trailing edge, wherein the flanged portion of the trailing edge
downwardly extends froin the lower surface of the trailing edge such that the angular
displacement of the flanged portion from the lower surface of the trailing edge formsa
reinforced region that increases the structural rigidity of the trailing edge so that the
flanged trailing edge resists damage, and wherein the flange increases the volume of
sitflow resulting from the operation of the fan assembly having the fan blade.

In still another embodiment, the aforementioned may also be satisfied by a fan
assembly for cooling industrial buildings. In this perticular embodiment, the fin
assembly may comprise a mounting usunb]yhavingarotnhll)le hub that attaches the
fan assembly to the ceiling of the industrial building. The fan assembly may further
comprise & plurility of fan blades mounted to the rotatable hub, wherein each of the
plurality of fan blades is at least 3 feet long and is formed of an extruded metal 50 a8 to
have s first air foil section and a tapered trailing edge, wherein a flange is integrally
formed at the end of the tapered trailing edge 50 as to reinforce the tapered trailing edge
and 50 as to provide increased downward thrust during rotation of the fan blades. In one
aspect, the fim blades are formed using an extrusion fabrication process, wherein the
flange reinforces the tapered trailing edge during the extrusion fabrication process so
that the tapered trailing edge resists tearing while being formed.

In yet another embodiment, the aforementioned needs may be satisfied by a
method of forming a fan blade. In this particular embodiment, tbe method may comprise
softening a metal and forcing the metal into an extrusion mold such that a cooled metal
fun blade is extruded out of the extrusion mold 80 as to have in cross-section a first air
foil section and a tapered trajling edge integrally au‘lchedto an'd of the first air foil
section and a reinforcing flange that extends outward from the direction of the tapered
tniling edge 50 a8 to reinforce the tapered trailing edge during extrusion to inhibit
tearing of the tapered trailing edge. In one aspect, softening the metal may comprise
softening aluminum, wherein sofiening the metal may further comprise softening an
glloyed aluminum with at least one of copper, manganese, silicon, magnesium, and zinc.
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Additionally, the method may still further comprise forming an extrusion die to
produce the fan blade with a hollow interior, wherein forcing the metal into the
extrusion die comprises applying pressure to the softened metal using an extrusion press
80 as to force the softened metal through the extrusion die. Also, the joined fan blades
may be separated to form a plursality of individual fan blades.

In another aspect, forcing the metal into the extrusion mold may produce at loast
one fan blade with a uniform cross-section Moreover, forcing the meta]l into the
extrusion mold may produce the at least one fan blade having a first surface and a
second surface that combine to form the airfoil section, which enhaunces the columnar
properties of the airflow produced by the at least one fan blade. Furthermore, forcing the
metal into the extrusion mold may produce the at least one fan blade with an extended
first surface that comprises at least one of the tapered trailing edge and the reinforcing
flange, which results in an improved airfoil design. These and other objects and
advantages of the present invention will become more appargnt from the following
description taken in conjunction with the accompanyimgdrawings.

Brief Description of the Dawings
Figure 1 itlustratos one embodiment of a fan assembly having a plumlity of fan

blades with each having a reinforced trailing edge that may be positioned adjacent to the
ceiling of a large commercial building. ,

Figure 2 illustrates one embodiment of the airflow pattern gencrated by the fim
assembly of Figure 1.

Figure 3 illustrates a side elevation view of the fan assembly of Figure 1.

Figure 4 illustrates an axial view as secu by an observer looking up towards the
fan assembly of Figure 1.

Figure 5 illustrates a cross-sectional view of an individual fan blade in Figure 1,
wherein the fan blade comprises a reinforced trailing edge,

Figure 6 illustrates the cross-sectional view of the individual fan blade of Figure 5 .
including the asrodynamiic forcea generated by the fan assembly of Figure 1.

1
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Figwe 7A illustrates one embodiment of a plurality of extrusion based
manufacturing components including an extrusion die that may be used to form the
extruded fan blade having the reinforced trailing edge.

Figure 7B illustrates one embodiment of an extrusion die that comprises an
opening with & pattern similer in shape to the cross-sectional profile of the fan blade
baving the reinforced trailing edge.

Detailed Descrintion of the Preferred Embodiment

Reference will now be made to the drawings wherein like numerals refer to like
parts throughout. Figure 1 illustrates ene embodiment of a fm aasembly 100 having a
plurality of fan blades 316 with each having & reinforced trailing edge 514 that may be
positioned adjacent to the ceiling 110 of a large commercial and/or industrial building
106. In 2 manner as will be described in greater detail herein below, an extrusion process
may be used to form each fin blade 316 with the reinforced trailing edge 514. In one
aspect, the occurrence of trailing edge tearing to the fan blade 3 16 during extrusion may
be reduced due to the supporting features of the reinforced trailing edge 514 in a manner
that will be described in greater detail herein below.

The fan assembly 100 may be attached to any suiteble pre-existing supporting
structure or to any suitable extension connected thereto in an overhead configuration such
that the axis of rotation of the fan assembly 100is along s substantially vertical direction.
It should be appreciated that the structural components of the fan assernbly 100 including
the scope and functionality of the reinforced trailing edge 114 will be described in greater
detail herein below with reference to Figures 3-6.

In one aspect, the fan assembly 100 mey comprise a low speed fan assembly as
described in the Applicant’s issued U.S. Patent Number 6,244,821, which is hereby
incorporated by reference in its entirety. Figure 1 further illustrates the fan assembly 100
attached to an extension picce 101, which may be sttached to a mounting location 104

positioned on the ceiling 110 using conventional fasteners, such as nuts, bolts, and/or

welds, as is known in the at. A control box 102 may be connected to the fan assembly
100 throngh a standard power transmission line so as to supply electrical power to the fan
assembly 100in a manner that will be described in greater detail herein below.

4
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As further illustrated in Pigure 1, each fim blade 316 may take the form of a long
narrow piece of aluminum with a hollow interior. In this particular embodiment, the fan
blades 316 may be fabricated using a forced aluminim extrusion method of production in
a marmer as described in greater detail herein below with reference to Figures 7A, 7B.
Advantageously, this allows lightweight fan blades 316 with considerable structural
integrity to be produced in an inexpensivemanner. It also enables the fan blades 31610 be
inexpensively fabricated with aerodynamic features, such as flanged truiling edges and
airfoil contoured shapes. In addition, each fan blade 3 16 may be fabricated with a uniform
cross-section along its length. However, it should be appreciated that alternative
embodiments may incorporate extruded aluminum fan blades with a non-oniform cross-
section without departing fiom the scope of the present invention.

Moreover, the aerodynamic qualities of the fan blade 316 may be improved by
forming a tapered trailing edge 514 on the fan blade 316, which may result in a more
uniform airflow fiom the fan assembly 100 as is discussed in greater detail with reference
to Figures 5, 6. Also, using standard fasteners, a cap may be mounted on the distal ends of
the fan blade 316 50 as to cover the end openings and provide s continuous exterior
surface. In one embodiment, the cap roay comprise & minimal structure thet essentially
matches the cross-sectional area of the fan blade 316.

Figure 2 illustrates onc embodiment of the airflow pattern 200 generated by the
fan assembly 100 of Figure 1. As illustrated in Figuré 2, when a user places the fan
assembly 100 into an operational mode by entering an sppropriate input into the control
box 102, e circulatory airflow 200 comprising, in ome embodiment, gentle and/or
uniform airflow patterns may be generated throughout the building’s interior 106. In
one embodiment, the circulatory airflow 200 comprises a large slowly moving
downward airflow 202 that is able to travel through vast open spaces duse to its large
amount of inertial mass and because it travels nwa'y from the fan assembly 100in a
manner as described in the Applicant’s issued U.S. Patent Number 6,244,821,

In one aspect, the airflow 202 initially flows downward in 2 colummar manner
towards a floor area 212 located beneath the fan assembly 100. As the airflow 202 |
approaches the floor area 212, the airflow 202 is subsequently diverted by the floor area
212 to outwardly expand in & radial menner as 8 lower horizontal sirflow 204. Following,

-7-
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the lower horizontal air flow 204 is directed by the walls 214 of the warehouse into an
upward airflow 206, which is forther directed by the warehouse ceiling 110 into an upper
inwardly moving horizontal sirflow 210. Upon reaching a region 216 above the fan
assembly 100, the returning air in airflow 210 is directed downward again by the action of
the fan assembly 100, thus repeating the cycle. Advantageously, the circulating airflow
200 created by the fan assembly 100 provides a pleasant working environment for
individuals working inside the warehouse interior 106.

Figure 3 illustrates & detailed side elevation view of the fan assambly 100 in
Figures 1, 2. The fan assembly 100 receives mechanical support from a support frame
302. ‘The support frame 302 includes aa upper steel horizontal plate 322 that is sdepted to
attach to a suitable horizontal support structure adjacent to a ceiling such that contact is
made between the support structure and a first surface 366 of plate 322 to thereby allow
the fan ,assembly 100 to be moimted adjacent the ceiling. In one embodiment, the plate
322 is bolted to a ceiling support girder so that the fan assembly, 100 extends downward
fram ths ceiling of the building in the manner similarto that shown in Figure 1,

The fan assembly may further comprise an electric motor 304. The electric motor
304 may be adspted to receive an AC power source with a varying frequency which
allows the electric motor 304 to produce & variable rotational speed. In one embodiment,
the electric motor 304 may comprise an inverter duty electric motor manufactured by
Baldor Motor of Americe. Also, the electric motor 304 may comprise 8 built-in gear
reduction drive or mechanism menufhctured by Lenze of Germany that provides the
necessary mechnical advantage to drive the large fan assembly 100. It should be
sppreciated that tho maximum mte of power consumption of the electric motar 304 is
approximately 370 waits.

The electric motor 304 may be mounied to the support frame 302 in a manner such
that the axis of rotation of the motor 304 is along 2 vertical direction thus providing the
fin assembly 100 with a driving torque. The motor shaft 306 tranafers torque from the
electric motor 304 to & hub 312 that is mounted on the shaft 306. The hub 312 may
comprisea single cast aluminum piece of material with a disk-like shape that is adapted to
secure & plurailty of fan blades 316, A plurality of blade supperts 314 extend from 2 rim
section 346 80 as to extend mdially outward from the axis of rotation defined by the motor
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shaft 306 by an approximate distance of 15 inches. The supportblades 3 14 have a paddie-
like shape and are adapted to slip into the ends of a plurality of fan blades 316to provide a
means formounting the fan blades 31610 the hub 312, A more thorough discussion of the
mechanical features of the fan assembly 100 including the mounting procedure of the fan
blades 316 is described in the Applicant’s issued U.S. Patent Number 6,244,821,

Figure 4 is a view of the fin assembly 100 sg seen from below and illustrates the
relationship between the hub 312, the set of blade supports 314 extending fiom the hub
312, and the set of fan blades 316 extending from the blade supports 314. Each fin blade
316 extands orthogonally from the rotational axis of the fan assembly 100 as defined by
the motor shaft 306 in a manner that results in a uniform distribution of the plurality of fan
blades 316. In the one embodiment, the diameter of the fin assembly 100 may be
fabricated with a diameter ranging from 8 feet up to 40 feet. This results in the aspect
ratio of each fin blade 316 to range between 8:1 up to 40;1. When the fan assembly 100
is operating under normal conditions, the maximum blade tip velocity meay range from
approximately 25 feet per second up to approximately 75 feet per second depending on the
diameter of the fan assembly 100. In addition, the fan blades 316 may be mounted to the
hub 312 at an angle 5o as to improve performance and efficiency by increasing the volume
of colwmmar air flow distributed by the fim assembly 100during operation.

Figure 5 illustrates a cross-sectional view of the fan blade 316 at an arbitrary
location along its length as seen by an observer looking towards the distal end of the fan
blade 3 16 with reference to Figure 1. The fan blade 3 16 may comprise & first curved wall
524, a second curved wall 526, and a bollow interior region 522 formed therefi-om. The
two walls 524 and 526 may be joined together at leading junction 531 and a trailing
junction 532. At the trailingjunction 532, the two walls 524,526 combine in a continuous
manner to form a third wall 530, wherein the third wall 530 continues until it reaches the
reinforced trailing edge 5 14, which may be tapered so as to decrease in thickness across its
length. Additionally, a first surface 506 may be formed at the exterior of wall 524 and
continues in a seamless manner to the exterior of wall 530 until the reinforced trailing
edge 514 may bo reached. A second surface 510 may be formed at the exterior of the wall *
526 and continues in a seamless mamer to the exterior of wall 530 until the reinforced

trailing edge 5 14may be reached.
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In sddition, the two surfaces 506, 510 meet at a leading edge 512 The hollow
interior tegion 522, whick may also be referred to as a cavity region, may comprise a
rectengularly-shapedbroed central section 500. A planar third surface 5 16 may be formed
at the intevior of wall 524 in the region of section 500, and a planer fourth surface 520 may
be formed at the interior of wall 530 in the region of section 500. In one aspect, the planar
interior sorfaces 516, 520 may be substantially parallel to each other. It should be
appreciated that the fan blade 316 may comprise a solid interior region without departing
from the acope of the present invention. It should also be appreciated that the cross-
sectional dimensions of the fan blade 3 16 including the reinforced trailing edge 5 14 will
be described in greater detail herein below with reference to Figure 7B, '

Mareover, the reinforced trailing edge 514 may comprise 2 downwardly extending
flange 538 supported by a bent region 536. As illustrated in Figure 5, the reinforced
trailing edge 514 extends fiom the trailing junction 532 in & manner so ss to follow the
curvatnre of the first curved wall 524, The distal end of reinforced trailing edge 514 bends
downward in & manner 80 as to form the bent region 536 and the downwardly extending
flange 538, The flange 538 distally extends fiom the reinforced trailing edge 514 via the
bent region 536 and forms a first engle 540 with the reinforced tmiling edge 514.
Depending on the particular application end operation of the fan blade 316, the length of
the flange 538 end the angular displacementof the first angle 540 may vary in magnitude
without departing fi-om the scope of the present invention.

The length of the flange 538 may comprise a magnitude between 0.125 (1/8) and
0375 (3/8) inches, and the angular displacement of the first angle may comprise a
maguitude between 80 and 100 degrees. In a preferred embodiment, the flange 538 may
comprise & leagth of spproximetely 025 (1/4) inches, and the fimt angle 540 may
comprise sn angulsr displacementof approximately 90 degrees. In addition, the fin blade
316 including the reinforced trailing edge mey comprise extruded aluminum, but it should
be appreciated that the fim blade 316 may comprise various genemlly kmown extruded
materials without departing flom the scope of the presentinvmtiou':.

In one aspect, the structural bend of the bent region 536 increases the strength of
the distal end of the reinforced trailing edge 514 in a manner such that the structural bend
improves rigidity by providing supporting forces in two dimensions relatively parailel and
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perpendicular to its length, The Applicant has observed that, during extrusion of the fan
blade 316, the trailing edge without the bent region 536 or the flange 538 may warp, tear,
or deform in 8 manner 50 a8 to adversely affect the structural integrity of the trailing edge.
mele,teuingofﬂ:emuppqmdtﬁlingedgemymmningmionu a
result of material being forced through an extrusion die such that pressure forces tend to
tear unsupported regions. During formation, as the extruded material leaves the extrusion
die, a pressure differential is created at the tmiling junction 532 where the larger bulk
material of the two exterior surfaces 506, 510 creates e large drifting pressure towards to
the smaller bulk material of the trailing edge. Since the two exterior surfaces 506, 510
support each other at the trailing junction 532, the unsupported trailing edge is more
susceptible to tearing as the length of the trailing edge 514 is made longer. Unfortunately,
& shorter trailing edge reduces the aerodynamic performance of the fim blade 3 16,
Comvezsely, the benefit of forming the fan blade 316 with a reinforced tmllmg
edge 514 of the present invention results in improved structural characteristics such that
the reinforced trailing edge 514 may be fabricated longer. so as to improve the
aerodynamic performance of the fin biade 316, In one aspect, the reinforced trailing edge
514 resists damage and/or tearing that may occur during extrusion by adding the bent
flanged region 536, 538 to the distal end of the trailing edge 514. For example, the bent
portion 536 of the reinforced trailing edge 514 tends to rigidly orient the extruded material
in a stabilized position more readily during formation. Moreover, the bent portion 238
provides added strength by providing supporting forces in two dimensions that relatively
parallel and perpendicular to its length s0 as to neutralize the adverse effects of pressure

+ forces acting on the trailing edge of the fan blade 3 16. Additional benefits associated with

the downwardly extending flange 514 will be described in greater detail below.
As illustrated in Figure 5, the two exterior surfaces 506, 510 may be adapted to
form the contour of an airfoil shepe. For example, the airfoil shape may be based on the

shape of a German sail plane wing having a reference number FX 62-K-131. In one .

aspect, the fan blade 316 may comprise a length between approximately 3 feet and 15
feet long and mey be formed of an extruded metal 5o as to have a first air foil section’
502 and a tapered trailing edge 514, wherein the flange 538 may be integrally formed at
the end of the tapered trailing edge 514 50 as to reinforce the tapered trailing edge 514
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and 80 as to provide increased downward thrust during rotation of the fim blades 316.
When the fan assembly 100 is in an operating mods, the cross-sectional image of the fin
blade 316, as illustrated in Figures 1, 2, tilted by a comresponding angle of attack in a
clockwise marmer would appesr to travel with the leading edge 512 in fi-ont.

According to an observer fixed to an individual fan blade 316, the motion of the
fin blade 3 16 may cause air currents 600,602 along the surfaces 506, 5 10 of the fan blade
316, respectively. The airfoil shape of each fan blade 316may further cause the velocity
of the upper sir current 534 to be greater than the velocity of the lowersir current 536. As
a result, the air pressure at the lower surface 5 10may be greater than the air pressure af the
upper surface 506. The apparent asymmetric airflows produced by the rotation of the fin
blades 316 results an upwand lift force Fyy to be experience by each fan blade 316. A
reactive downward force F..., i3 therofore applied to the surrounding air by each fan
blade 316. Moreover, the airfoil shape of the fan blade 3 16may reduce a horizontal drsg
forco B acting on each fan blade 3 16, therefore resulting in & reduced horizontal force
Fioieea Deing applied to the swrrounding air by each fan blade 316. Therefore, the airflow
created by the fan assembly 100may epproximatea columnar flow of air along the axis of
rotation of the fim assembly 100.

As further illustrated in Figure 6, the downwardly extending flange 538 enhances
fhe performance of the fim blade 3 16. During rotation of the fim blade 316, the flange 538
may produce two counter rotating vortices 650, 652 adjacently downstream of the
reinforced trailing edge 5 14. An upper vortex 650 may be produced by the upper stream of
sirflow 600 flowing above the fan blade 3 16, and a lower vortex 652 may be produced by
the Jower stream of eirflow 602 flowing undemeath the fan blade 316. In one aspect, the
upper vortex 650 genemtos a pseudo pumping action that maintaing & lower pressure
above the fim blade 316, thus effectively producing additional downward force Frpgu-
Moreover, the counter rotating vortices 650, 652 virtually extend the length of the trailing
edge 514 n a mamer such that the fan blade 316 produces additional downward force
Frutar Even though the horizontal dmg force B is slightly increased, the advantages of
increasing the downrward force F ., are substamtial.

Advantageously, the technical difficulties involved in designing the fan assembly
100 have been overcomeby incorporating innovative design features. In perticular, the
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large fan blades 3 16 may be manufactured using an extruded aluminum technique. This
method results in fan blades 3 16 that are sturdy, lightweight, and relatively inexpensive to
manufecture. The extrusion method may also enable the fan blades 316to be fabricated
with an airfoil shape, which enables a columnar airflow to be generated.

Figure 7A illustrates one embodiment of & plurality of extrusion manufecturing

components 700 including an extrusion die 708 that may be used to form an extrudad fan .

blade 316 having a reinforced trailing edge 514. The material used for the extrusion
process may comprise an extrusion billet 702, wherein the extrusion billet 702 may be a
solid or hollow piece of material that may be cylindrical in shape. In one aspect, the
extrusion billet 702 may comprise alloyed aluminum in 8 generally known form, such
a cast product, wrought product, or powder compact product that may be cut from a
longer length of material. It should be appreciated that elloyed matérials mey comprise
one or more metallic elements without departing from the scope of the presemt
invention. For exampie, aluminum based extrusion alloys may comprise small amounts
of metallic elements such as copper, manganese, silicon, magnesium, or zinc.
Advantageously, these alloying elements enhance the natural properties of aluminum
and influence the extrusion process.

The extrusion billet 702 may vary in length depending on a mumber of pre-
determined parameters including the desired length of the finished profile, the extrusion
ratio, the length of the run-out, and the requirements of the utm'sionprem. In one
aspect, the length of the extrusionbillet 702 may range from approximately 36 inches to
about 40 inches, In addition, the outside diameter of the extrusion billet 702 may range
.from spproximately 7 inches to abont 8 inches. It should be appreciated that the outside
diameter of tho extrusion billet 702 may be as large as 14 inches without departing from
the scope of the present invention.

The next extrsion manufacturing component may comprises heating firmace 704
that may be used to preheat the extrusion billet 702, During the extrusion process, the
billet 702 is softened and/or softened in the heating fumace 704 so as to be moreplisble.
The softening point of aluminum varies with the purity of the metal, but is’
approximately 1,220' Fakrenheit (660° Centigrade). In one embodiment, the extrusion
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process may require the billet 702 to be heated to temperatures in excess of 700°F
(375°C) and, depending upon the alloy being extruded, as high as 930°F (500°C).

The following manufacturing component may comprise an extrusion press 706
having an extrgsion die 708, Figure 7B illustrates one embodiment of an extrusion die
708 that comprises a pattern similar in shape to the fan blade 316 having the reinforced
trailing edge 514. The extrugion die 708 may comprise a steel disk with an opening that
may be sized and shaped to substantially match the intended cross-section of the final
extruded profile of the fan blade 316. The opening or orifice runs completely through
the extrusjon die 708 s0 as to allow the softened billet 702 passage through from the
front end to the back end. As is known in the art, dies may b grouped as solid (or flat)
dies, which produce solid shapes, and hollow dies, which produce hollow or semi-
hollow shapes, such as the fan blade 316 as illustrated in Figures 5, 6.

Caombinations of solid, semi-hollow, and/or hollow shapes may be incorpomated
into a single die, whersin a solid die may have one or more orifices or apertures through
which the softened alloy is forced (extruded). As illustrated in Figure 7B, the extrusion
die 708 die may be used to produce hollow profiles by means of a fixed or floating
mandre] 720. Advantageously, the use of the extrusion die 708 with the mandrel 720 for
extruding the fan blade 3 16 produces a hollow shape. Without departing from the scope
of the present invention, it should be appreciated by one skilled in the art that the
extrusion die 708 may bé formed without the mandrel 720 80 as to produce an extruded
fanblade 3 16 with a solid interior region.

As is known in the art, the extrusion press may further comprise an extrusion
press conininer that houses the billet 702 and a ram that may be used to apply pressure
and/or force to the billet 702 within the container. Vavious hydranlic extrusion presses
may be capable of exerting anywhere from 100tons to 15,000 tons of pressure, wherein
the pressure capacity of the extrusion press determines how large an extrusion it may
produce. When pressure is applied, the billet 702 is forced agiinst the die 708 and
expands until restricted by contact with the walls of the container. Then, as the pressure
increases, the soft (but still solid) metal forced to squesze out through the shaped corifice
of the extrusion die 708 in a manner so as to emerge on the other side of the extrusion
die 708 as 8 formed profile of the fan blade 316. Subsequently, the extruded fin blade
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316 may be removed firom the back end of the extrusion die 708. After the extruded fan
blade 316 is removed from the extrusion die 708, the still-hot extruded fan blade 316
may be quenched, mechanicelly treated, and 2ged.

In one embodiment, the cross-sectional dimsnsions and/or profile of the extruded
fan blade 3 16 may comprise a width between approximately 5 inches and 8 inches and 2
height between approximately 0.75 (3/4) inches and 1.50 (3/2) inches. In a preferred
qmbodimmt, the cross-sectional dimensions of the fanblade 3 16 may comprise & width of
approximately 7 inches and a height of approximately 1 inch. Also, the thickness of the
firat, second, and third curved walls 524, 526, 530 may be between approximately 0.0625
(1/16) inches and 0.1875 (3/16) inches thick. In a preferred embodiment, the thickness of
the walls 524, 526, 530 may be approximately0.15625 (5/32) inches thick. Alternatively,
the third wall 530 may comprise a tapered shape 50 88 to decrease in thickness from
approximately 0.1875 (3/16) inches at the trailing junction 532 scroas its length to
approximately 0.0625 (1/16) inches at the reinforced trailing edge 514.

Additionally, depending on the size of the billet 702 and the size of the die 708
opening, a continuous extrusion as much as 100 feet long may be produced with each
stroke of the extrusion press 706. The newly-formed extruded fan blade 316 may be
supported on a run-out conveyor as the extruded fan blade 316 leaves the extrusion
preas 706. The extrusion may then be transferred to a cooling table and cooled after
emerging from the die 708 through the use of air or water quenches.

The next manufacturing component may comprise a straightener 710 and a saw
712_, wherein the straightaner 710 may be used, after the extruded profile has been

. cooled to straighten the profile and correct any twisting that may have occurred

subsequent to the extrusion process. After straightening, conveyors may be used to feed
the extruded fan blade 316 to the saw 712. The saw 712 may comprise a finish cut saw
thatmaybeusedtocuttheexu'uded;n'oﬂlotoadesinblelength.lnonee.mbodimcnt.
the finish cut dimensions of the extruded fan blade 316 may comprise & Jength between
approximately 4 feet and 15 feet. In a preferred embodiment, the fmish cut dimensions of
the fan blade 3 16 may conmprise a length of approximately 112 inches. Also, circular saws'
and/or a radial arm saw may be used to cut across the profile at an angle that is
substantially perpendicular to the length of the extruded profile. In VErious other
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embodiments, the saw 712 may comprise a power miter saw, that drops down onto the
profile, or a table saw with a circular blade thst rises to cut the extruded profile. A
typical finish cut saw may be 16to 20 inches in diameter with carbide-tipped toeth.

The following manufacturing component may comprise an aging oven 714. As
is known in the art, some extrusion alloys reach their optimal strength through the
process of aging, which may be referred to as age-hardening. Natural aging may occur
at room temperature, and artificial aging may comprise controlled heating in the aging
oven 714, which may be referred to as precipitation heat-treating. In one aspect, when
the extrnded profile emerges from the extrusion press 706, the extruded profile may
comprise a semi-solid state, but rapidly solidifies as it cools or is quenched. It shonld be
appreciated that aluminum alloys, such as those comprising manganese or mggne.siurn,
derive their strength through naturel aging and cold working. Altemnstively, other
aluminum alloys, such as those comprising copper, zinc, and magnesium with silicon,
may be further strengthened or hardened through controlled thermal trestments that
affect the metallurgical structure of the alloys. Consequently, the aging process msy
ensure substantially uniform precipitation of fine particles through the metal, yielding
increased strength, hardness, and elasticity for the specific extrusion alloy.

The extrusion process, as described with reference to Figure 7A, may be utilized
to shape the fan blade 316 having a continuous cross-section by forcing the extrusion
billet 702 through the extrusion die 708, which comprises a profile opening of the fan
bladé’s 316 cross-section as illustrated in Figure 7B. The process of forming the
extruded fan blade 316 having the reinforced trailing edge 514 may proceed as follows.
The extrugion die 708 may be prepared and attached to the extrusion press 706. Next, the
extrusion billet 702, which preferably comprises an aluminum alloy, may be placed in an
extrusion press container and preheated in the heating furnace 704. The pliable billet 702
may be forced through the extrusion die 708 by applying pressure to the billet 702 using
the extrusion press 706 in a manner 50 as to form the fan blade 3 16 with the reinforced
trailing ‘edge 514. Once the extruded profile of the fan blade 316 is cooled and
straightened in the straightener, the extruded profile may be cut using the saw 712 at pre-
determinad intervals 80 as tp form a plurglity of fan blades 316 with the desired length of
the fan blade 316 from the extruded profile. Additional processing may comprise sging

-16-



WO 2004/063571 PCT/US2004/000125

10

15

20

the extruded fan blades 316 in a manner as previously described. After processing the
extruded fan bladea 3 16, the process of forming the fan blades 3 16 is completed.

Advantageously, the technical difficulties involved when extruding the fan blade
3 16have been overcoms by reinforcing the trailing edge 5 14 with the bent region 536 and
the downwandly extending flange 538. Since the large fan blades 316 are formed using an
extruded alumimum technique, the fonnation process results in improved fhn blades 316
that comprise enhanced structural characteristics, such a jmproved rigidity, sturdiness,
and resiliency. The extrusion method may also enable the fan blades 3 16 to be fabricated
with enhanced aerodynamic performance characteristics, which enables a larger colurrmar
airflow to be genemated during opemtion. Therefore, the improved design of the sbove-
mentionad fan assembly 100 with improved fan blades 3 16 having the reinforced trailing
edge 5 14, as described herein, comprises a significant improvement over the prior art,

Although the proferred embodiment of the present invention has shown, described,
and pointed out the findemental novel features of the invention as applied to this
particular embodiment, it will be understood that various omissions, substitutions and
changes in the form of the dotail of the device illustated may be made by those skilled in
the art without departing from the spirit of the present invention. Consequently, the scope
of the invention should not be limnited to the foregoing description, but should be defined
by the appending claims.
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1. A fan assembly for circulating air in an industrial building, the fan
assembly comprising:
a support adapted to allow the mounting of the fan assembly to the roof
5 of the industrial building;
8 motor coupled to the support, the motor engaged with a rotatable shaft
S0 as to induce rotation of the shaft; and
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& plunality of fan blades atinched to the rotatable shaft, wherein cach fan
blade is formed of an extruded metal such that a first curved wall is joined to &
second curved wall to form 8 leading junction and a treiling junction, and

whmﬁemﬂmsjmhonm&tofmmathndcgrved hthﬂnga\
Lllemwiny due curuadure o ety bl ml!

tmhngedgﬁmhblndefm'thercompmmgaaﬂangeﬂmt distally extends from
the trailing edge in & continuous manner such that the angular displacement of
the flange from the trailing edge forms a bent region that reiriforces the trailing
edge.

2. The fan assembly of Claim 1, wherein the each fim blade comprises an

airfoil shape having a tapered truiling edge that is bent to form the flange.

3. The fan assembly of Claim 1, wherein the flange downwardly extends
from the lower surface of the third curved wall.

4.  The fan assembly of Claim 1, wherein the first curved wall isjoined to a
second curved wall to form a hollow interior region.

5. The fan assembly of Claim 1, wherein the first curved wall is joined to a
second cuxved wall to form a solid interior region.

6. The fan assembly of Claim 1, wherein each fan blade comprises a cross-
sectional width between approximately § inches and 8 inches.

7. The fan assembly of Claim 1, wherein each fan blade comprises a cross-
sectional height between approximately0.75 (3/4) inches and 1.50(3/2) inches.

8. The fan assembly of Claim 1, wherein each fan blade comprises a length

between approximately 4 feet and 14 feet.
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9. The fan assembly of Claim 1, wherein the first and second curved walls
comprise a thickness between approximately 0.0625 (1/16) inches and 0.1875 (3/16)
inches.

10.  The fan assembly of Claim 1, wherein the third curved wall comprises a
tapered shape that decreases in thickness across its length from approximately 0.1875
(3/165 inches at the trailing junction to spproximately 0.0625 (1/16) inches at the trailing
odge. | .

11. The fan assembly of Claim 1, wherein the flange comprises a length
between approximately0.125 (1/8) and 0.375 (3/8) inches.

12. The fan assembly of Claim 1, wherein the plurality of fan blades are
atteched to a hub, which is connected to the rotatable shaft. .

13.  The fan assembly of Claim 1, wherein the plurality of fan blades includes
at Jeast ten fan blades.

14,  The fan assembly of Claim 1, wherein cach of the plurality of fan blades
arc fabricated using an extrusion technique,

15. The fan assembly of Claim 14, wherein the extruded metal comprises
aluminum.

16. A metal fan blade for a fan assembly used in an industrial building, the
fan blade comprising an extruded cross-sectional profile having a plurality of curved
walls, wherein a first curved wall is joined to & second curved wall to form an airfoil
shape having a trailing edge that includes a flange extending outward from the direction
of the trailing edge, wherein the flanged portion of the trailing edge downwardly

. extends from the lower surface of the trailing edge such that the angular displacement of

the flanged portion fram the lower surface of the traiting edge forms a reinforced region
that increases the structural rigidity of the trailing edge so that the flanged trailing edge
resists dammge, and wherein the flange increases the volume of airflow resulting from
the aperation of the fan assembly having the fan blade.

17. The fan blade of Clsim 16, whervin the first curved wall is joined to &
second curved wall to form a hollow interior region. '

18.  The fan blede of Claim 16, wherein the first curved wall is joined to 2
second curved wall to form a solid interior region.
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19. The fan blade of Claim 16, wherein the extruded cross-sectional profile
comprisesa cross-sectional width of approximately 7 inches.

20. The fan blade of Claim 16, wherein the extruded cross-sectional profile
comprises a cross-sectionalheight of npp.mximately linch,

21.  The fan blade of Claim 16, wherein the fan blade comprises a length of at

least 4 feet.

22.  The fanblade of Claim 16, wherein the fan blade comprisesa length of at
least Jess than 15 feet.

23. The fan blade of Claim 16, wherein the first and second curved walls
comprise a thickness of approximately 0.15625 (5/32) inches.

24.  The fan blade of Claim 16, wherein the trailing edge comprises a tapered
shape that decreases in thickness across its length.

25. The fan blade of Claim 16, wherein the flange comprises a length
betwean approximately 0.125 (1/8) and 0.375 (3/8) inches. -

26. The fan blade of Claim 16, wherein the fan blade is fabricated using an
extrusion die to form the extruded croas-sectionalprofile of the fan blade.

27. The fan blade of Claim 26, wherein the fan blade is formed using an

aluminum extrusion technique.

28. A fan assembly for cooling industrial buildings, the fan assembly
comprising:

a mounting assembly having a rotatable hub that attaches the fan
assembly to the ceiling of the industrial building;

g plurality of fan biades mounted to the rotatable hub, wherein each of
the plurality of fan blades is at least 4 feet long and is formed of an extruded
metal so as to have a first air foil section and a tapered trailing edge, wherein &
flange is integrally formed at the end of the tapered tmiling edge so as to
reinforce the tapered trailing edge and so as to provide increased downward
thrust during rotation of the fan blades.

29.  The fan assembly of Claim 28, wherein a first curved wall is joined to a
second curved wall to form the first air foil section having & hollow interiorregion.
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30.  The fan assembly of Claim 29, wherein the first curved wall is extended
to form the tapered trailing edge, and wherein the tapered trailing edge is bent at a distal
end to form the flange.

31, The fan assembly of Claim 28, wherein the plurality of fan blades are

5 formed using an extrusion fabrication process.

32. The fan assembly of Claim 31, wherein the flange reinforces the tapered
trailing edge during the extrusion febrication process so that the tapered trailing edge
resists tearing while being formed. ' _

33. The fan assembly of Claim 28, wherein each of the plurality of fan

10 blades comprises aluminum.

34. A method of forming a fan blade comprising:
softening a metal;
forcing the metal into an extrusion mold such that a cooled metal fan
15 blade is extraded out of the extrusion mold so as to have in cross-section a first
air foil section and a tapered tmiling edge integrally attached to an end of the
first air foil section and a reinforcing flange that extends outward from the
direction of the tapered trailing edge 60 as to reinforce the tapered trailing edge
during extrusion to inhibit tearing of the tapered trailing edge.
20 35. The mothod of Claim 34, wherein softening the metal comprises
softening aluminum, .
36, The method of Claim 34, wherein softening the metal comprises
. softening an alloyed aluminum with at least one of copper, manganese, silicon,
magnesium, and zinc. ' '
25 37.  The method of Claim 34, wherein the method further comprises forming
an extrusion mold to produce the fan blade with a bollow interior region.
38. The method of Claim 34, wherein the method further comprises forming
an extrusion mold to produce the fan blade with 2 solid interior region. '
39. The method of Claim 34, wherein forcing the metal into an extrusion die*
30 comprises applying pressure to the softened metal using an extrusion press so as to force
the softened metal through the extrusion mold.
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40. The method of Claim 39, wherein the joined fan blades are separated to
form a phurality of individual fan blades.

41, The meothod of Claim 34, wherein forcing the metal into the extrusion
mold produces at least one fan blade with a uniform cross-section.

42, The method of Claim 41, wherein forcing the metal into the extrusion
mold produces the at least one fan blade having a first surface and a second surface that
combine to form the airfoil section, which enhances the columnar properties of the
airflow produced by the at least one fan blade. '

43, The method of Claim 42, wherein forcing the metal into the extrusion
mold produces the at least one fan blade with an extended first surface that comprises at
least one of the tapered tmailing edge and the reinforcing flange, which results in an
improved airfoil design. '
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VENTILADOR DE REFRIGERACION CON ASPA REFORZADA

Antecedentes de la invencién

Campo de la invencién

La presente invencién esth relacionada con dispositivos circulatorios en edificios
grandes y, en particular, concierne a un ventilador de refrigeracién con aspas reforzadas
que puede ser utilizado para circular un gran volumen de aire.

Descripcién del arte relacionado

Las personas que trabajan en grandes edificios, tales como almacenes o hangares
de aeropuerios, estin continuamente expuestas a condiciones laborales que oscilan
desde incémodas hasta peligrosas. En un dia caluroso, la temperatura del aire intemo
puede alcanzar puntos en los cuales una persona no puede pars mantener una
temperatura corporal saludable. Ademés, muchas actividades que ocurren en estos
ambientes, tales como la soldadura o el funcionamiento de motores de combustién
interna, crean contaminantes en el aire que pueden ser deletéreos parma aquellos
expuestos a [os mismos. Los efectos de contaminantes en el aire son magnificados a un
grado ain mayor cuando ¢l drea no estd adecuadamente ventilada.

El problema del aire refrigerante o circulante en edificios grandes probablemente
no se solucione a través de métodos convencionales de acondicionamiento de aire. El
gran volumen de aire dentro de un edificio en conjunto con los altos niveles de calor
conducido a través de los techos y paredes podria requerir dispositivos para el
acondicionamiento del aire muy poderosos para que sean efectivos. Si se usaran tales
dispositivos, los costos operativos serian sustanciales. Adicionalmente, los sistemas
convencionales de acondicionamiento de aire recirculan el aire intemno continuamente
para mayor eficiencia en la refrigeracién. Por lo tanto, el acondicionamiento
convencional del aire normalmente no se utiliza en los sistemas de ventilacién para
reemplazar ¢l aire contaminado con aire fresco proveniente de una fuente externa. Por
ejemplo, durante el soldado o el funcionamiento de motores de combustién interna
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dentro de una estructura, el aire interno debe ser reemplazado y no deberia ser
recirculado, debido a una acumulacién insalubre de contaminantes en el aire.

En general, los ventiladores con didmetros pequefios o grandes pueden ser
utilizados para proveer algiin grado de circulacion, refrigeracién y ventilacién cuando el
acondicionamiento convencional del aire no es factible. Un inconveniente de usar
ventiladores de pequeflo didmetro para circular el aire es que el flujo de aire resuitante
disminuye draméticamente en ubicaciones hacia abajo. Ademas, la gran cantidad de
alimentacién eléctrica requerida para el uso simultineo de estos dispositivos en grandes
niimeros invalida su ventaja como sistema de enfriamiento econémico. )

Por otra parte, una desventaja de usar ventiladores de gran didmetro es que
normalmente requicren aspas especialmente construidas, livianas y de alta resistencia, que
puedan soportar grandes tensiones ocasionadas por torsiones gravitacionales significativas
que incrementan a medida que crece la relacién de longitud respecto al ancho del aspa. El
hecho que la inercia rotacional del ventilador incrementar con el cuadrado del didmetro,
requiere ¢l uso de mecanismos con engranajes de reduccién para la produccidn de alto par.
Desaformunadamente, los componentes de trenes propulsores convencionales pueden ser
susceptibles a fallas mecdnicas debido al par sustancialmente alto producido por los
motores eléctricos durante su fase de arranque, lo cual podria disminuir la confiabilidad de
los ventiladores de gran didmetro.

Ciertos ventiladores de gran didmetro han sido equipados con mecanismos de baja
velocidad y grandes aspas con caracteristicas aerodindmicas. Por ejemplo, la Patente de los
EE.UU. Nimero 6,244,821 revela un ventilador de refrigeracién de baja velocidad con un
gran didmetro y aspas proporcionalmente grandes que podrian estar fabricadas a través de
un procedimiento de extrusién conocido generalmente. Desafortunadamente, tales aspas
extrudidas poseen bordes remanentes sin soporte que pueden rasgarse¢ a causa de la
deformacién o pandeo durante la formacién y el enfriamiento. Como resultado, las
caracteristicas aerodindmicas se reducen debido al rasgado que se produce durante la
fabricacién sobre los bordes remanentes mis largos y sin soporte, reduciendo el desempefio
general de las grandes aspas del ventilador. Por lo tanto, los bordes remanentes mas cortos
tienen un impacto adverso sobre la efectividad aerodindmica de las grandes aspas del
ventilador, por ende disminuyendo potencialmente la eficiencia del flujo de aire circulatorio
generado dentro de una estructura.

De io anterior, existe actualmente Ia necesidad de un dispositivo circulatorio
econdmico que ofrezca una ventilacién 6ptima y un enfriamiento efectivo en grandes
edificios. En particular, existe actualmente la necesidad de tal dispositivo circulatorio que
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comprenda aspas mejoradas y un método de manufactura igual para incrementar la rigidez
estructural de las aspas y para mantener el desempefio aerodindmico mejorado.

Res invenci

Las necesidades mencionadas anteriormente podrian ser satisfechas gracias al
conjunto de un ventilador para la circulacién del aire en un edificio industrial. En una
realizacién, el conjunto del ventilador podria incluir un soporte adaptado para permitir el
montaje del conjunto del ventilador al techo de un edificio industrial y un motor acoplado al
soporte, el motor activado por un eje giratorio para inducir la rotacién del eje. El conjunto
del ventilador podria también comprender un grupo de aspas conectadas al eje giratorio,
donde cada aspa ha sido fabricada en metal extrudido de manera tal que una pared recurva
se une a una segunda pared recurva para formar una unién principal y una unién remanente,
donde la unién remanente se extiende para formar una tercera pared recurva con un borde
remanente, y cada aspa adicionalmente comprende una brida que se extiende distal desde el
borde remanente de manera continua tal que ¢l desplazamiento angular de la brida desde el
borde remanente forma un regién doblada que refuerza el borde remanente. En un aspecto,
cada aspa comprende una forrna de ala con un borde remanente cénico doblado para formar
una brida, donde la brida se extiende hacia abajo desde la superficie inferior de la tercera
pared recurva.

Adicionalmente, la primera pared recurve puede estar unida con una segunda pared
recurva para formar una regién interna hueca. La primera pared recurva puede estar unida
con una segunda pared recurva para formar una regién interna sélida. También, el grupo de
aspas puede estar unido a un mddulo, el cual estd conectado a un eje giratorio. En una
realizacién, ¢l grupo de aspas puede comprender por lo menos diez aspas. Es importante
apreciar que ¢l grupo de aspas podria comprender dos 0 mis aspas sin alejarse del alcance
de la presente invencién. Cada uno de los grupos de aspas puede estar fabricado usando una
técnica de extrusién, en la cual ¢l metal extrudido comprende el aluminio.

Ademis, cada aspa puede comprender un ancho trangversal entre 5 y 8 pulgadas
aproximadamente. Cada aspa comprende una altura transversal entre aproximadamente 0.75
(3/4) pulgadas y 1.50 (3/2) pulgadas. Cada aspa comprende una longitud entre
aproximadamente 4 pies y 14 pies. La primera y segunda pared recurva comprenden un
espesor aproximadamente entre 0.0625 (1/16) pulgadas y 0.1875 (3/16) pulgadas. La tercera
pared recurva comprende una forma conica que decrece en espesor a lo largo de su longitud
desde aproximadamente 0.125 (1/18) pulgadas al comienzo de la unién hasta
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aproximadamente 0.0625 (1/16) pulgadas en el borde remanente. La brida comprende una
longitud de aproximadamente 0.25 (1/4) y 0.375 (3/8) pulgadas.

En otra realizacién, las necesidades antes mencionadas también podrian ser
satisfechas mediante un aspa de metal para un conjunto de ventilador usado en un edificio
industrial. En esta realizacién en particular, el aspa podria comprender un perfil transversal
extrudido con un grupo de paredes recurvas, donde la primera pared recurva esté unida a la
segunda pared recurva para formar un ala con un borde remanente que incluye una brida
que se extiende hacia afuera desde la direccién del borde remanente, donde la posicién
embridada del borde remanente se extiende hacia abajo desde la superficie inferior del
borde remanente de manera tal que ¢l desplazamiento angular de la porcién embridada del
borde remanente forma una regién reforzada que incrementa la rigidez estructural del borde
remanente para que el borde remanente embridado resista a los dafios, y donde la brida
incrementa el volumen del flujo de aire resultante de la operacién del conjunto del
ventilador con el aspa.

En otra realizacién mis, las necesidades mencionadas anteriormente también
podrian ser satisfechas mediante un conjunto de ventilador para la refrigeracién de edificios
industriales. En esta realizacion en particular, ¢l conjunto de ventilador podria comprender
un conjunto de montaje con un mdédulo que conecta el conjunto de ventilador al techo del
edificio industrial. El conjunto de ventilador podria ademds comprender un grupo de aspas
montadas sobre el modulo giratorio, donde el grupo de aspas es de por lo menos tres pies de
largo y estd fabricado en metal extrudido, como para obtener una primera seccidén de alas y
un borde remanente cénico, donde una brida estd formada integralmente al final del borde
remanente cénico para proveer un empuje hacia abajo ain mayor durante la rotacién de las
aspas. En un aspecto, las aspas estdn fabricadas usando un proceso de extrusién, en el cual
Ia brida refuerza el borde remanentec cdnico durante ei proceso de extrusién para que el
borde remanente cdnico resista la rotura durante su fabricacién.

En otra realizacién mis, las necesidades antes mencionadas podrian ser satisfechas a
través de un método de formacién de aspas. En esta realizacién en particular, el método
comprende ¢l ablandamiento del metal y el forzamiento del metal en un molde para
extrusién tal que una aspa de metal enfriado es extrudida del molde para obtener en
transversal una primera seccidén de ala y un borde remanente cénico conectado
integralmente al final de la seccién de al y una brida reforzada que se extiende hacia fuera
desde la direccidn del borde remanente cénico para reforzar el borde remanente cénico
durante la extrusién e inhibir la rotura del borde remanente cénico. En un aspecto, ablandar
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el metal podria ademss comprender ablandar une aleacién de aluminio con por lo menos
una de cobre, manganeso, silicén, magnesio y zinc.

Adicionalmente, ¢l método podrfa comprender ain mis la formacién de una
boquilla de extrusién para producir las aspas huecas internamente, mientras que forzar el
metal en la boquilla de extrusién comprende aplicar presién al metal ablandado usando una
prensa de extrusién para forzar el metal ablandado por la boquilla. Ademds, las aspas unidas
pueden gepararse para formar un grupo de aspas individuales.

En otro aspecto, forzar el metal por ¢l molde de extrusién podria proeducir por lo
menos un aspa con una transversal uniforme. Adicionalmente, forzar el metal por el molde
de extrusién podria producir por lo menos un aspa con una primera superfici¢ y una
segunda superficic que se combinara para formar la seccién del ala, la cual mejora las
propiedades de columna del flujo de aire producido por al menos un aspa. Ademis, forzar el
metal por ¢l molde de extrusién podria producir al menos un aspa con una primera
superficie extendida que comprende por lo menos un borde remanente conico y refuerza la
brida, resultando en un diseflo mejorado del ala. Estos y otros objetos y ventajas de la
presente invencidn serdn mds aparentes gracias a la descripcion a continuacién, tomada en
conjunto con los dibujos que [a acompafian.

Breve descripcién de los dibujos

La Figura | ilustra una realizacién de un conjunto de ventilador con un grupo de
aspas que cuentan con un borde remanente reforzado que puede ser posicionado adyacente
al techo de un edificio comercial grande.

La Figura 2 ilustra una realizacién del modelo del flujo de aire generado por el
conjunto de ventilador de la Figura 1.

La Figura 3 ilustra una vista de [a elevacién lateral del conjunto de ventilador de la
Figura 1.

La Figura 4 ilustra una vista axial segin la pucde observar un observador que mira
hacia arriba al conjunto de ventilador de la Figura 1.

La Figura 5 ilustra una vista transversal de un aspa individual de la Figura 1, donde
el aspa comprende un borde remanente reforzado.

La Figura 6 ilustra una vista transversal del aspa individual de la Figura 5,
incluyendo las fuerzas aerodindmicas generadas por ¢l conjunto de ventilador de la Figura
1.
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La Figura 7A ilustra una realizacién de un grupo de extrusién sobre la base de los
componentes de manufactura incluyendo una boquilla de extrusién que pude utilizarse para
formar una aspa extrudida con un borde remanente reforzado.

La Figura 7B ilustra una realizacién de una boquilla de extrusién que comprende
una apertura con un molde similar en la forma del perfil transversal del aspa con el borde
rernanente reforzado.

Descripcién detallada de la realizaci6n preferida

Ahora se hard referencia a los dibujos donde los numerales similares se refieren a
las piezas correspondientes. La Figura 1 ilustra una realizacion de un conjunto de ventilador
100 con un grupo de aspas 316 donde cada una cuenta con un borde remanente reforzado
514 que puede ser posicionado cerca del techo 110 de un gran edificio comercial y/o
industrial 106. De un modo que sera descrito en més detalle a continuacidn, es posible usar
un proceso de extrusién para formar cada aspa 316 con el borde remanente reforzado 514.
En un aspecto, la ocurrencia del rasgado del borde remanente al aspa 316 durante la
extrusién puede ser reducida debido a las caracteristicas de soporte del borde remanente
reforzado 514 en 1a manera que se describini en més detalle a continuacién.

El conjunto de ventilador 100 puede anexarse a cualquier estructura de soporte
preexistente o a cualquier extensidn apta conectada al mismo en una configuracion aérea tal
que el eje de rotacién del conjunto de ventilador 100 se encuentre en una direccion
sustancialmente vertical. Es de apreciar que los componentes estructurales del conjunto de
ventilador 100 incluyendo el alcance y funcionalidad del borde remanente reforzado 114
serén descritos en mis detalle en el presente, con referencia a las Figuras 3-6.

En un aspecto, el ventilador 100 puede comprender un conjunto de ventilador de
baja velocidad segin descrito en Ia Patente de los EE.UU. Nimero 6,244,821 emitida y
propiedad del Solicitante, la cual se incorpora a la presente por referencia en su totalidad.
La Figura 1 ilustra adicionalmente el conjunto de ventilador 100 conectado a una extensién
101, la cual puede estar conectada a una ubicacién de montaje 104 posicionada en el techo
110 utilizando amarres convencionales, tales como tuercas, pernos y/o soldaduras, como se
conoce en ¢l arte. Una caja de control 102 puede ser conectada al conjunto de ventilador
100 a través de una linea de transmisién eléctrica estindar, para que provea alimentacion al
conjunto de ventilador 100 en una manera que se describird con mayor detalle en ¢l presente
documento.

Seguin se ilustra adicionalmente en la Figura 1, cada aspa 316 puede tomar la forma
de un pedazo de aluminio angosto y largo, hueco internamente. En esta realizacién en

-6

¥



WO 2004/063571 PCT/US2004/000125

particular, las aspas 316 pueden esiar fabricadas usando el método de produccién por
extrusion de aluminio forzado en la manera descrita en mis detalle en el presente, con
referencia a las Figuras 7A, 7B. Ventajosamente, esto permite aspas 316 livianas con
considerable integridad estructural para que secan producidas de manera econdmica.
También permite que las aspas 316 sean fabricadas de manera econdmica y con
caracteristicas aerodinimicas, tales como bordes remanentes embridados y formas de ala.
Adicionalmente, cada aspa 316 puede ser fabricada con un transversal uniforme a lo largo
de su longitud. Sin embargo, es de apreciar que realizaciones alternativas pueden incorporar
aspas de aluminio extrudido con una transversal no uniforme sin alejarse del alcance de la
presente invencién.

Ademis, las calidades acrodindmicas del aspa 316 pueden mejorarse formando
un borde remanente cénico 514 sobre el aspa 316, lo cual podria resultar en un flujo de
aire més uniforme desde el conjunto de ventilador 100, seglin se discute en mayor
detalle con referencia a las Figuras 5,6. También, usando amarres estindar, es posible
montar una tapa en los extremos distales del aspa 316 para cubrir las aperturas en los
extremos y proveer una superficie externa continua. En una realizacién, la tapa puede
comprender una estructura minima que esencialmente concuerda con el drea transversal
del aspa 316.

La Figura 2 ilustra una realizacién del modelo del flujo de aire 200 generado por
el conjunto de ventilador 100 de la Figura 1. De acuerdo a lo ilustrado en la Figuma 2,
cuando un usuario coloca un conjunto de ventilador 100 en modalidad operacional
ingresando los datos correctos en la caja de control 102, un flujo de aire giratorio 200
comprendiendo, en una realizacién, modelos de flujo de aire suave y/o uniforme podrian
ser generados por todo el interior del edificio 106. En una realizaci6n, el flujo de aire
giratorio 200 comprende un flujo de aire grande moviéndose lentamente hacia abajo 202
con capacidad para trasladarse por amplios espacios abiertos debido a su gran volumen
de masa inercial y debido a que viaja lejos del conjunto de ventilador 100 en una
menera tal seglin descrito en la Patente de los EE.UU. Niimero 6,244,821 emitida y
propiedad del Solicitante.

En un aspecto, el flujo de aire 202 inicialmente fluye hacia abajo en columnas
hacia el drea del piso 212 ubicado por debajo del conjunto del ventilador 100. A medida
que el flujo de aire 202 se acerca al drea del piso 212, el flujo de aire 202 es
subsiguientemnente desviado al drea del piso 212 para luego expandirge hacia fuera de
manera radial como un flujo de aire horizontal més bajo 204.
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Luego, el flujo de aire horizontal méis bajo 204 es dirigido hacia las paredes 214
del almacén en un flujo de aire hacia arriba 206, el cual es dirigido hacia el techo del
almacén 110 hacia un flujo de aire horizontal con movimiento hacia arriba y adentro
210. Al alcanzar la regién 216 por encima del conjunto de ventilador 100, el flujo de aire
que retorna 210 es dirigido hacia abajo nuevamente por la accién del conjunto de ventilador
100, por ende repitiendo el ciclo. Ventajosamente, el flujo de aire circulante 200 creado por
el conjunto de ventilador 100 provee un amiente laboral agradable para los individuos que
trabajan dentro del almacén 106.

La Figura 3 ilustra una vista de la elevacién lateral detallada del conjunto de
ventilador 100 en las Figuras 1,2. El conjunto de ventilador 100 recibe soportc mecénico
desde un marco de soporte 302. El marco de soporte 302 incluye una placa horizontal
superior de acero 322 que se adapta para ser conectada a una estructura de apoyo horizontal
adyacente al techo de forma tal que el contacto se realiza entre la estructura de soporte y la
primera superficie 366 de la placa 322 para permitirle al conjunto de ventilador 100 ser
montado adyacente al techo. En una realizacién, la placa 322 es atornillada a la viga de
soporte del techo de forma tal que el conjunto de ventilador 100 se extiende hacia abajo
desde el techo del edificio similarmente a lo que se muestra en la Figura 1.

El conjunto de ventilador podria comprender un motor eléctrico 304. El motor
cléctrico 304 puede ser adaptado a una fuente de alimentacién de corriente alterna con una
frecuencia variable lo cual le permite al motor eléctrico 304 producir una velocidad
giratoria variable. En una realizacién, el motor eléctrico 304 podria comprender un motor
eléctrico manufacturado por Baldor Motor of America. También, el motor eléctrico 204
puede comprender un impulsador de reduccién de engranajes integrado o un mecanismo
manufacturado por Lenze de Alemania, quienes ofrecen las ventejas mecinicas necesarias
para impulsar un gran conjunto de ventilador 100. Es de apreciar que la tasa méxima de
consumo de un motor eléctrico 304 es de aproximadamente 370 vatios.

E! motor eléctrico 304 podria montarse sobre el marco de apoyo 302 de manera que
el ¢je de rotacién del motor 304 se encuentre sobre una direccién vertical, proveyendo el
conjunto de ventilador 100 con un momento de torsién. El ¢je del motor 306 transfiere la
torsidn desde el motor eléctrico 304 a un modulo 312 que estd montado sobre el eje 306. El
modulo 312 puede comprender una Gnica pieza de material de aluminio fundido con forma
de disco que se adapta para ascgurar el grupo de aspas 316. Un grupo de soportes pars aspas
314 ge extienden desde la seccién del borde 346, extendiéndose rzdialmente hacia afuera
del eje de rotacién definido por el e¢je del motor 306 por una distancia aproximada de 15
pulgadas. Las aspas de soporte 314 cuentan con una forma de remo y se adaptan para
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deslizarse en los extremnos del grupo de aspas 316, para proveer un medio para montar las
aspas 316 al mddulo 312. En la Patente de los EE.UU. Nimero 6,244,821 emitida y
propiedad del Solicitante, se describen con més nivel de detalle de las caracteristicas del
mecanismo del conjunto de ventilador 100, incluyendo el procedimiento de montaje de las
aspas 316.

La Figura 4 es una vista del conjunto de ventilador 100 visto desde abajo e
ilustra la relacién entre el modulo 312, el juego de soportes de las aspas 314
extendiéndose desde el médulo 312 y el juego de aspas 316 extendiéndose desde los
soportes de las aspas. Cada aspa 316 se extiende ortogonalmente desde el eje de
rotacién del conjunto de ventilador 100 segiin definido por el ¢je del motor 306 de
manera que resulta en un distribucién uniforme del grupo de aspas 316. En una
realizacién, el didmetro del conjunto de ventilador 100 podria estar fabricado con un
diimetro entre 8 y 40 pies. Esto resulta en un relacién de aspecto de cada aspa 316 entre
8:1 hasta 40:1. Cuando el conjunto de ventilador 100 estd funcionado en condiciones
normales, 1a velocidad méxima de la punta del aspa puede oscilar entre 15 y 25 pies por
segundo hasta aproximadamente 75 pies por segundo, dependiendo del didmetro de
conjunto de ventilador 100. Adicionalmente, 1as aspas 316 pueden estar montadas sobre
¢l modulo 312 a un dngulo tal que mejore el rendimiento y la eficiencia incrementando
el volumen del flujo de la columna de aire distribuido por el conjunto de ventilador 100
durante su funcionamiento.

La Figura 5 ilustra una vista transversal del aspa 316 en una ubicacién arbitraria
a lo largo de su longitud, segiin visto por parte de un observador mirando hacia el
extreme distal del aspa 316 con referencia a la Figura 1. El aspa 316 podria comprender
una primera pared recurva 524, una segunda pared recurva 526 y una region interna
hueca 522 formada a partir de las dos paredes. Las dos paredes 524 y 526 podrian estar
unidas mediante una unién principal 531 y una unién remanente 532. En la unién
remanente 532, las dos paredes 524, 526 se combinan de manera continua para formar
una tercera pared 530, donde la tercera pared 530 continua hasta que alcanza el borde
remanente reforzado 514, el cual puede ser conico para disminuir su grosor a lo largo de
su extensién. Adicionalmente, una primera superficie 506 podria estar formada en Ia
parte externa y continuar gin costuras hacia 1a pared externa 530 hasta alcanzar el borde
remanente reforzado 514. Una segunda superficie 510 podria estar formada en la parte
externa de la pared 530 hasta alcanzar el borde remanente reforzado 514.
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Adicionalmente, las dos superficie 506, 510 se unen en el borde principal 512.
La regién hueca interna 522, la cual también podria referirse como la regién de la
cavidad, podrie comprender una seccién central ancha y rectangular 500. Una tercera
superficie plana 516 podria estar formada en la parte interna de la pared 524 en la regién
de la seccién 500 y una cuarta superficie plana 520 podria estar formada en la parte
interna de la pared 530 en la regién de la seccién 500. En un aspecto, las superficies
internas planas 516, 520 podrian ser sustancialmente paralelas una con la otra. Es de
apreciar que el aspa 316 podria comprender una region interna sdlida sin alejarse del
alcance de la presente invencién. También es de apreciar que las dimensiones transversales
de cada aspa incluyendo el borde remanente reforzado 514 se describirdn en mayor detalle
en el presente documento, con referencia a la Figura 7B.

Ademas, ¢l borde remanente reforzado 514 podria comprender una brida que se
extiende hacia abajo 538 soportada por una regién doblada 536. Como se ilustra en la
Figura 5, ¢l borde remanente reforzado 514 se extiende desde la unién remanente 532 de
manera tal que sigue la curvatura de la primera pared recurva 524. El extremo distal del
borde remanente reforzado 514 se dobla hacia debajo de manera de formar una regién
doblada 536 y la brida que s¢ extiende hacia abajo 538. La brida 538 se extiende
distalmente desde el borde remanente reforzado 514 a través de la regién doblada 536 y
forma un primer dngulo 540 con el borde remanente reforzado 514. Dependiendo de la
aplicacién particular y del funcionamiento del aspa 316, la longitud de la brida 538 y el
desplazamiento angular del primer éngulo 540 puede variar en magnitud sin alejarse del
alcance de la presente invencién.

La longitud de la brida 538 podria comprender una magnitud entre 0.125 (1/8) y
0.375 (3/8) pulgadas, y el desplazamiento angular del primer édngulo podria comprender una
magnitud entrc 80 y 100 grados. En una realizacién preferida, la brida 538 podria
comprender una longitud de aproximadamente 0.25 (1/4) pulgadas, y el primer dngulo 540
podria comprender un desplazamiento sangular de aproximadamente 90 grados.
Adicionalmente, el aspa 316 incluyendo el borde remanente reforzado podria comprender
aluminio extrudido, pero es de apreciar que el aspa 316 podria comprender varios
materiales extrudidos conocidos generalmente sin alejarse del alcance de esta invencién.

En un aspecto, el doblez estructural de la regién doblada 536 incrementa la solidez
del extreme distal del borde remanente reforzado 514 de manera tal que el doblez
estructural mejora la rigidez, ofreciendo fuerzas de soporte en dos dimensiones
relativamente paralelas y perpendiculares a su longitud. El Solicitante ha observado que,
durante la extrusién del aspa 316, el borde remanente sin la regién doblada 536 o la brida
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538 podrian pandearse, rasgarse o deformarse de manera tal que afecte adversamente la
integrided estructural del borde remanente. Por ejemplo, podria ocurrir rasgadura del borde
remanente no soportado durante la extrusién, como resuitado del material forzado a través
de la boquilla de extrusién de manera tal que las fuerzas de presién tienden a rasgar las
regiones no soportadas. Durante la manufacture, a medida que el material extrudido sale de
la boquilla de extrusién, se crea un diferencial de presién en 2 unién remanente 532 donde
el bloque de material méds grande de las dos superficies externas 506, 510 crean una gran
presién de desplazamiento hacia el bloque de material més pequefio del borde remanente.
En vista que las dos superficies externas 506, 510 se soportan las unas a las otras en la
unién remanente 532, el borde remanente no soportado es miis susceptible al rasgado a
medida que el borde remanente 514 se¢ hace miés largo. Desafortunadamente, un borde
remanente més corto reduce el desempefio aerodinédmico de las aspas 316.

Por el contrario, el beneficio de fabricar un aspa 315 con un borde remanente
reforzado 514 para la presente invencién resulta en caracteristicas estructurales mejoradas
tales que el borde remanente reforzado 514 puede ser fabricado mads largo para mejorar el
desempeiio aerodindmico del aspa 316. En un aspecto, el borde remanente reforzado 514
resiste los daflos y/o rasgado que podria ocurrir durante la extrusién, agregando una
region embridada doblada 536, 538 al extremo distal del borde remanente 514. Por
ejemplo, la porciéon doblada 536 del borde remanente reforzado 514 tiende a orientar
rigidamente el material extrudido en una posicién estabilizada més prontamente durante
la formacién. Ademds, la porcién doblada 238 provee fortaleza adicional ofreciendo
fuerzas de soporte en dos dimensiones relativamente paralelas y perpendiculares a su
longitud, para neutralizar los efectos adversos de las fuerzas de presién que actian sobre ci
borde remanente del aspa 316. Los beneficios adicionales asociados con la brida que se
extiende hacia abajo 514 senin descritos en mayor detalle a continuacién.

De acuerdo a lo ilustrado en la Figura 5, las dos superficies externas 506, 510
podrian adaptarse para formar el contorno de un ala. Por ¢jemplo, ¢l ala podria basarse en la
forma de un plano de una vela de navegacién alemana con niimero de referencia FX 62-K-
131. En un aspecto, el aspa 316 podria comprender una longitud de aproximadamente 3
pis a 15 pies y podria estar fabricada de metul extrudido como para obtener una primera
seccién de ala 502 y un borde remanente cénico 514, donde la brida 538 puede estar
formada integralmente el final del borde remanente cénico 514 para reforzar el borde
remanente cdnico 514 y por ende proveer un empuje hacia abajo incrementado durante
la rotacién de las aspas 316. Cuando el conjunto de ventilador 100 se encuentre en modo
operativo, la imagen transversal del aspa 316, segin lo ilustrado en las Figuras 1, 2
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inclinada a un dngulo de ataque en el sentido de las manecillas del reloj podria aparecer que
se mueve con el borde remanente 512 adelante.

" De acuerdo a un observador fijado a un aspa individual 316, el movimiento del aspa
316 puede producir corrientes 600, 602 a 1o largo de las superficies 506, 510 del aspa 316,
respectivamente. La forma de ala de cada aspa 316 podria ocasionar que la velocidad de la
corriente de aire hacia arriba 534 sea mayor que la velocidad de la corriente de aire mis
abgjo 536. Como resultado, 1a presidn del aire cn la superficic méds baja 510 podria ser
mayor que la presién del aire en la superficie mayor 506. Los flujos de aire aparentemente
asimétricos producidos por la rotacién de las aspas 316 resultan en una fuerza de
levantamiento Fyz experimentada por cada aspa 316. Una fuerza de reaccién hacia abajo
Frutical €S €ntonces aplicada por cada aspa 316 al aire alrededor. Ademis, la forma de ala del
aspa 316 podria reducir la fuerza de arrastre horizontal Fperizama que se esté aplicando al aire
alrededor de cada aspa 316. Por ende, el flujo de aire creado por el conjunto de ventilador
100 podria aproximarse a un flujo de columna de aire a lo largo del eje de rotacién del
conjunto de ventilador 100.

Como se ilustra en mis profundidad en la Figura 6, la brida que se extiende hacia
abajo 538 mejora el desempefio del aspa 316. Durante la rotacién del aspa 316, la brida 538
podria producir dos vértices de rotacidn contrarios 650, 652 de manera adyacente y hacia
abajo del borde remanente reforzado 514. Un vdrtice superior 650 podria producirse por el
flujo de aire hacia arriba 600 fluyendo por encima del aspa 316, y un vértice inferior 652
podria producirse por el flujo de aire hacia abajo 602 fluyendo por debajo del aspa 316. En
un aspecto, el vértice superior 650 genera una accién de seudo bombeo que mantiene una
presién més baja por encima del aspa 316, por ende produciendo de manera efectiva una
fuerza adicional hacia abajo Feegear Ademis, los vértices de rotacién contraria 650, 652 se
exticnden virtuaimente a lo iargo del borde remanente 514 de manera que cada aspa 316
produce una fuerza hacia abajo adicional Fyesicy. Alin cuando la fuerza de arrastre horizontal
Fhorsowt 3¢ incrementa levemente, las ventajas de la fuerza hacia abajo Fyenic, incrementada
son sustanciales.

Ventajosamente, las dificultades técnicas involucradas en el diseflo de un conjunto
de ventilador 100 han sido superadas mediante la incorporacién de caracteristicas de disefio
innovadoras. En particular, las grandes aspas 316 pueden ser fabricadas usando la técnica de
extrusién del aluminio. Este método resulta en aspas 316 sdlidas, livianas y relativamente
econdmicas para su fabricacién. El método de extrusidén podria también permitir aspas 316
fabricadas con forma de ala, lo cual permite que e flujo de aire en columna se genere.
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La Figura 7A ilustra una realizacion de un grupo de componentes manufacturados
por extrusién 700 incluyendo una boquilla de extrusién 708 que podria ser wutilizada para
fabricar un aspa extrudida 316 con un borde remanente reforzado 514. El material utilizado
para el proceso de extrusién podria comprender una barra de extrusion 702, donde la bara
de extrusién 702 podria ser un pedazo de material sélido o hueco, que podria ser de forma
cilindrica. En un aspecto, la barra de extrugién 702 podria comprender una aleacion de
aluminio en una forma conocida gencralmente, tal como un producto colado, un producto
forjado en una sola pieza o un producto de polvo compacto que podria cortarse de un
material de longitud mayo. Es de apreciar que las aleaciones de materiales podrfan
comprender uno o mas elementos metdlicos, sin alejarse del alcance de la presente
invencién. Por ejemplo, las aleaciones para extrusién basadas en el aluminio pueden
comprender pequefias cantidades de elementos metilicos tales como cobre, manganeso,
silicon, magnesio o zinc. Ventajosamente, estas aleaciones de elemento: mejoran las
propicdades naturales del aluminio e influencian ¢l proceso de extrusidn. La barra de
extrusién 702 podria variar en longitud dependiendo del un nimero predeterrninado de
pardmetros incluyendo la longitud deseada del perfil terminado, la relacién de extrusién, la
longitud de la corrida y los requerimientos de Ia prensa extrusora. En un aspecto, la longitud
de la barra de extrusién 702 podria oscilar desde aproximadamente 36 pulgadas hasta cerca
de 40 pulgadas. Adicionalmente, el didmetro externo de la barra de extrusién 702 podria
oscilar entre 7 pulgadas aproximadamente hasta cerca de 8 pulgadas. Es de apreciar que el
didmetro externo de la barra de extrusion 702 puede ser inclusive tan grande como 14
pulgadas sin alejarse del alcance de esta invencién.

El siguiente componente de manufactura de la extrusién comprende un homo de
calefaccién 704 que podria ser utilizado para precalentar la barra de extrusién 702. Durante
el proceso de extrusidn, Ia barra 702 es ablandada y/o ablandada en el horno de calefaccién
704 para ser més flexible. El punto de ablandamiento del aluminio varia con la pureza del
metal, pero es de aproximadamente 1,220° Fahrenheit (660° Centigrados). En uns
realizacién, el proceso de extrusiéon podria requerir que la barra 702 sea calentada a
temperaturas por encima de 700° F (375° C) y, dependiendo de la aleacidn que se estd
extrudiendo, inclusive a temperaturas de hasta 930° F (500° C).

El siguiente componente de fabricacién podria comprender una prensa extrusora
706 con una boquilla de extrusién 708. La Figura 7B ilustra una realizacién de una boquilla
de extrusién 708 que comprende un modelo similar en forma al aspa 316, con borde
remanente reforzado 514. La boquilla de extrusién 708 puede comprender un disco de
acero con una apertura con tamafio y forma sustancialmente concordante con la transversal
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descada del perfil finalmente extrudido del aspa 316. La apertura u orificio atraviesa por
completo la boquilla de extrusién 708 para permitir que la barra 702 ablandada pase del
extremo delantero al extreme trasero. Como se conoce en cl arte, las boquillas pueden
agruparse en boquillas sélidas (planas), que producen formas sélidas, o boquillas huecas,
que producen formas huecas o semi huecas, tales como aspas 316, segin lo ilustrado en las
Figuras 5y 6.

Las combinaciones de formas sélidas, sermi-huecas y/o huecas podrfan incorporarse
en una dnica boquilla, donde una boquilla sélida podria tener uno o mis orificios o
aperturas a través de las cuales se extrude la aleacién ablandada. Segiin se ilustra en la
Figura 7B, la boquilla de extrusién 709 podria ser utilizada para producir perfiles huecos
mediante el uso de un mandril 720 fijo o flotante, Ventajosamente, el uso de la boquilla de
extrusién 708 con un mandril 720 para la extrusién de una aspa 316 produce una forma
hueca. Sin alejarse del alcance de la presente invencioén, es de apreciar por parte de uno
diestro en ¢l arte que la boquilla de extrusién 708 puede ser formada sin el uso de un
mandril para producir un aspa 316 extrudida con una regién interna sélida.

Como es conocido en el arte, 1a prensa extrusora podria comprender inclusive un
contenedor de prensa extrusora que alberga una barra 702 y un ariete que podria utilizarse
para aplicar presién y/o forzar la barra 702 dentro del contenedor. Varias prensas extrusoras
hidrdulicas podrian ejercer desde 100 toneladas hasta 15,000 toneladas de presién, donde la
capacidad de presidn de la prensa extrusora determina que tan grande puede ser la extrusién
producida. Cuando se aplica la presidn, 1a barra 702 es forzada contra la boquilla 708 y se
expande hasta que queda restringida por el contacto con las paredes del contenedor. Luego,
a medida que la presién aumenta, el metal blando (pero atn sélido) es forzado a través del
orificio de extrusién de la boquilla de extrusién 708 de mancra de emerger del otro lado de
la boquilla de extrusidn como un perfil en forma de aspa 316. Subsiguientemente, el aspa
extrudida 316 podria ser retirada del extreme trasero de la boquilla 708. Una vez que el aspa
extrudida 316 es retirada de la boquilla de extrusidn 708, ¢l aspa extrudida 316 aiin caliente
puede ser templada, tratada mecénicamente y envejecida.

En una realizacién, las dimensiones transversales y/o el perfil del aspa extrudida
316 podria comprender un ancho de entre aproximadamente 5 pulgadas y 8 pulgadas y una
altura de entre aproximadamente 0.75 (3/4) pulgadas y 1.50 (3/2) pulgadas. En una
realizacién preferida, las dimensiones transversales del aspa 316 podrfan comprender un
ancho de aproximadamente 7 pulgadas y una altura de aproximadamente 1 pulgada.
Adecmis, el espesor de la primera, scgunda y tercera pared recurva 524, 526, 530 podria
oscilar entre aproximadamente 0.0625 (1/16) pulgadas y 0.1875 (3/16) pulgadas. En una
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realizacioén preferida, el espesor de las paredes 524, 526, 530 podria ser de 0.15625 (5/32)
pulgadas. Alternativamente, la tercera pared 530 podria comprender una forma cdnica para
disminuir el espesor desde aproximadamente 0.1875 (3/16) pulgadas en la unién remanente
532 a lo largo de su longitud hasta aproximadamente 0.0625 (1/16) pulgadas en el borde
remanente reforzado 514,

Adicionalmente, dependiendo del tamafio de la barra 702 y el tamafio de la apertura
de la boquilla 708, una extrusién continua de 100 pies de largo podria ser producida con
cada golpe de la prensa extrusora 706. El aspa extrudida recién formada 316 podria ser
soportada por un transportador extendido a medida que el aspa extrudida 316 es producida
por la prensa extrusora 706. La extrusién podria entonces transferirse a una mesa de
enfriamiento y ser enfriada después de emerger de la boquilla 708, mediante le uso de aire o
agua.

El siguiente componente de fabricacién podria comprender un enderezador 710 y
una sierra 712, donde el enderezador 710 puede ser utilizado después que el perfil extrudido
haya sido enfriado, para enderezar el perfil y corregir cualquier torsién que podria haber
ocurrido subsiguiente al proceso de extrusién. Después del enderezamiento, se podrian usar
transportadores para alimentar es agpa 316 extrudida a la sierra 712. La sierra 712 podria
comprender una sierra de corte de acabado que puede ser utilizada para cortar el perfil
extrudido al largo deseado. En una realizacién, el corte de acabado del aspa extrudida 316
podria comprender una longitud entre aproximadamente 4 pies y 15 pies. En una realizacién
preferida, las dimensiones del corte de acabado del aspa 316 podrian comprender una
longitud de aproximadamente 112 pulgadas. Ademds, es posible utilizar cierras circulares
y/o brazos radiales para cortar a lo largo del perfil a un dngulo sustancialmente
perpendicular de 1a longitud del perfil extrudido. En varias otras realizaciones, Ia sierra 712
podria comprender 712 una sierra ingleteadora eléctrica que cae sobre el perfil, o una sierra
de mesa con una cuchilla circular que se levanta para cortar el perfil extrudido. Una sierra
de corte de acabado tipica podria ser de 16 a 20 pulgadas en diémetro con dientes con punta
de carburo de tungsteno.

Los siguientes componentes de manufactura podrian comprender un homo de
envejecimiento 714. Como se conoce en el arte, algunas aleaciones de extrusion alcanzan su
dureza 6ptima durante el proceso de covejecimiento, el cual se conoce como
envejecimiento. El envejecimiento natural podria ocurrir a temperatura ambiente y el
envejecimiento artificial podria comprender la calefaccidn controlada en el homo de
envejecimiento 714, el cual se conoce como precipitacién por tratamiento térmico. En un
aspecto, cuando el perfil extrudido emerge de la prensa extrusora 706, el perfil extrudido
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podria comprender un estado semi-sélido, pero solidificarse répidamente a medida que se
enftia. Es de apreciar que las aleaciones de aluminio, tales como aquellas que comprenden
manganeso o magnesio, derivan su durcza del envejecimiento natural y ¢l trabajo en frio.
Alternativamente, otras aleaciones de aluminio tales como aquellas que comprenden cobre,
zinc y magnesio con silicona podrian endurecida ulteriormente a través de tratamientos
térmicos controlados que afectan la estructura metalirgica de las aleaciones.
Consecuentemente, el proceso de envejecimiento podria asegurar una precipitacién de
particulas finas sustancialmente uniforme a través del metal, resultado en mayor dureza y
elasticidad para !a aleacién de extrusion especifica.

El proceso de extrusién, segiin descrito con referencia a la Figura 7A, podria ser
utilizado para formar el aspa 316 con una transversal continua, forzando la barra de
extrusion 702 a través de la boquilla de extrusién 708, la cual comprende una apertura det
perfil de Ia transversal del aspa 316 segiin se ilustra en la Figura 7B. El proceso de formar el
aspa extrudida 316 con el borde remanente reforzado 514 podria ser el siguiente. La
boquilla de extrusién 708 podria ser preparada y conectada a la prensa de extrusién 706.
Luego, la barma de extrusidn 702, la cual preferentemente comprende una aleacién de
aluminio, podria ser colocada en el contenedor de la prensa extrusora y precalentada en el
homo de calefaccién 704. La barra flexible 702 podria ser forzada a través de la boquilla de
extrusién 708 aplicando presidn a la barra 702 usando la prensa extrusora 706 de manera de
formar un aspa 316 con un borde remanente reforzado 514. Una vez el perfil extrudido del
aspa 316 se ha enfriado y enderezado usando el enderezador, el perfil extrudido podria ser
cortado usando la sierra 712 a intervalos predeterminados para formar un grupo de aspas
316 con Ia longitud deseada, a partir del perfil extrudido. El procesamiento adicional pedria
comprender ¢l envejecimiento de las aspas extrudidas 316 del modo descrito anteriormente.

Después de procesar las aspas extrudidas 316, ¢l proceso de formar las aspas 316 se¢
habré completado. Ventajosamente, las dificultades técnicas involucradas al extrudir las
aspas 316 han sido sobrellevadas, reforzando ¢l borde remanente 514 con la regién doblada
536 y la brida que se extiende hacia abajo 538. En vista que las aspas grandes 316 son
fabricadas utilizando la técnica de la extrusién del aluminio, ¢l proceso de fabricacién
resulta en aspas 316 mejoradas que comprenden caracterfsticas estructurales mejoradas tales
como rigidez, solidez y flexibilidad mejorada. El método de extrusién también podria
permitir que se fabriquen las aspas 316 con caracteristicas de desempefio aerodindmico
mejoradas, lo cual permite un flujo de aire en columna mis grande generado durante la
operacion. Por lo tanto, el diseflo mejorado del conjunto de ventilador mencionado arriba
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100 con aspas mejoradas 316 y un borde remanente reforzado 514, segiin descrito en el
presente documento, comprende una mejora significativa del arte anterior.

Aln cuando la realizacién preferida de la presente invencién ha demostrado,
descrito y sefialado las caracteristicas nueves fundamentales de la invencion, de acuerdo a
lo aplicado en esta realizacién en particular, es de entenderse que varias omisiones,
sustituciones o cambios en la forma del detalle del dispositivo ilustrado podrian realizarse
por parte de aquellos diestros en el arte, sin alejarse del espiritu de la presente invencion.
Consecuentemente, el alcance de la invencién no puede limitarse a la descripeién anterior,
sino que debe ser definido mediante las alepaciones que se anexan.

-17-
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LO A ES:

1. Un conjunto de ventilador para la circulacién del aire en un
edificio industrial, donde el conjunto de ventilador comprende:

un soporte adaptado para permitir el montaje del conjunto del ventilador
al techo del edificio industrial;

un motor acoplado al soporte, el motor accionado por un eje giratorio
para inducir la rotacidn del eje;

y un grupo de aspas unidas al eje giratorio, donde cada aspa es fabricada
en un metal extrudido tal que la primera pared recurva es unida a la segunda
pared recurva para formar una unién principal y una unién remanente, y donde
la unién remanente se extiende para formar una tercera pared recurva con un
borde remanente y siguiendo la curvatura de la primera pared recurva, cada aspa
comprenderd una brida que se extiende distalmente desde el borde remanente de
manera continua tal que el desplazamiento angular de la brida desde el borde
remanente forma una regién doblada que refuerza el borde remanente.

2. El conjunto de ventilador en la Alegacién 1, donde cada aspa
comprende una forma de ala con un borde remanente cémico doblado para
formar una brida.

3. El conjunto de ventilador en la Alegacién 1, donde la brida se
extiende hacia abajo desde la superficie inferior de la tercera pared recurva

4 El conjunto de ventilador en la Alegacién 1, donde la primera
pared recurva es unida a la segunda pared recurva para formar una regidn interna
hueca.

5. El conjunto de ventilador en la Alegacién 1, donde la primera
pared recurva es unida a la segunda pared recurva para formar una regién interna
solida.

6. El conjunto de ventilador en la Alegacion 1, donde cada aspa
comprende una transversal ancha aproximadamente entre 5 pulgadas y 8
pulgadas.

7. El conjunto de ventilador en Ia Alegacién 1, donde cada aspa
comprende una transversal alta entre aproximadamente 0.75 (3/4) pulgadas y
1.50 (3/2) pulgadas.

8. El conjunto de ventilador en la Alegacién 1, donde cada aspa
comprende una longitud entre aproximadamente 4 pies y 14 pies.
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9. El conjunto de ventilador en la Alegacién 1 donde la primem y
segunda paredes recurvas comprenden un espescr de aproximadamente entre 0.0625
(1/16) pulgadas y 0.1875 (3/16) pulgadas.

10.  El conjunto de ventilador en la Alegacién 1, donde la tercera pared
recurva comprende una forma cénica que decrece en espesor a lo largo de su
longitud desde aproximadamente 0.1875 (3/16) pulgadas er la unién remanente
hasta aproximadamente 0.0625 (1/16) pulgadas en e] borde remanente.

11.  El conjunto de ventilador en la Alegacién 1, donde la brida
comprende una longitud de aproximadamente 0.125 (1/8) y 0.375 (3/8) pulgadas.

12.  El conjunto de ventilador en la Alegacion 1, donde el grupo de las
aspas unidas a un modulo estd conectado a un cje giratorio.

13.  El conjunto de ventilador en la Alegacién 1, donde el grupo de
aspas incluye por lo menos diez aspas.

14.  El conjunto de ventilador en la Alegacién 1, donde cada grupo de
aspes es fabricado usando la técnica de extrusién.

15.  El conjunto de ventilador la Alegacion 14, donde el metal
extrudido comprende el aluminio.

16. Una sspa dc metal para un conjunto de ventilador usado en un
edificio industrial, ¢l aspa comprendiendo un perfil transversal extrudido con un
grupo de paredes recurvas, donde la primera pared recurva es unida a la segunda
pared recurva para formar un ala con un borde remanente que incluye una brida que
se extiende hacia afuera desde la direccién del borde remanente, donde la porcién
embridada del borde remanente se extiende hacia abajo desde la superficie inferior
del borde remanente tal que el desplazamiento angular de la porcién embridada
desde la superficie inferior del borde remanente forma una regién reforzada que
incrernente 1a rigidez estructural del borde remanente para que el borde remanente
embridado resiste a los daflos y donde la brida incrementa el volumen del flujo de
aire resultante de la operacidn del conjunto de ventilador con las aspas.

17.  Las aspas en la Alegacidén 16, donde 1a primera pared recurva se une
a la segunda pared recurva para formar una regién interior hueca.

18.  Las aspas en la Alegacién 16, donde 1a primera pared recurva se une
a la segunda pared recurva para formar una regién interna sélida.

19.  Las aspas en la Alegacién 16, donde el perfil transversal extrudido
comprende un ancho transversal de aproximadamente 7 pulgadas.
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20. Las aspas en la Alegacién 16, donde el perfil transversal extrudido
comprende una altura trangversal de aproximadamente 1 pulgada.

21.  Las aspas en la Alegacion 16, donde el aspa comprende una longitud
de por lo menos 4 pies.

22. Las aspas en la Alegacién 16, donde las aspas comprenden una
longitud de méximo 15 pies.

23.  Las aspas en la Alegacién 16, donde la primera y segunda paredes
recurvas comprende un espesor de aproximadamente 0.15625 (5/32) pulgadas.

24.  Las aspas en la Alegacién 16, donde el borde remanente comprende
una forma cénica que decrece en espesor a lo largo de su longitud.

25. Las aspas de la Alegaciébn 16, donde la brida comprende una
longitud entre aproximadamente 0.125 (1/8) y 0.375 (3/8) pulgadas.

26.  Las aspas de Ia Alegacién 16, donde el aspa es fabricada usando una
boquilla de extrusién para formar el perfil transversal extrudido del aspa.

27.  Las aspas de la Alegacién 26, donde el aspa es formada usando la
técnica de la extrusién del aluminio.

28.  Un conjunto de ventilador para enfriar edificios industriales, donde
el conjunto de ventilador comprende:

un conjunto de montaje con un modulo giratorio que une e! conjunto
del ventilador al techo del edificio industrial;

un grupo de aspas montadas en el modulo giratorio, donde cada
grupo de aspas es de por lo menos 4 pies de largo y estd fabricado en metal
extrudido resultando en una primera seccidn en forma de ala y un borde
remanente cénico, donde una brida es formada integralmente al final del
borde remanente cénico para reforzarlo y proveer un empuje hacia abajo
adicional durante la rotacién de las aspas.

29.  El conjunto de ventilador de la Alegacién 28, donde una primera
pared recurva estd unida a una segunda pared recurva para formar la seccién en
forma de ala con una regidn interna hueca.

30.  El conjunto de ventilador en la Alegacién 29, donde la primera pared
recurva se extiende para formar un borde remeanents cénico y donde el borde
remanente cénico esth doblado un extremo distal para formar la brida.

31. El conjunto de ventilador de la Alegacién 28, donde el grupo de
aspas se ha fabricado usando un proceso de extrusién.
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32. El conjunto de ventilador de la Alegacién 31, donde la brida refuerza
el borde remanente cénico durante el proceso de fabricacién por extrusién para que
el borde remanente cénico resista las rasgaduras durante la fabricacion.

33.  El conjunto de ventilador de la Alegacidn 28, donde cada grupo de

aspas comprende aluminio.
34. El método de fabricacién de las aspas comprende:
ablandar €] metal;

forzar el metal en un molde de extrusién tal que una aspa de metal
enfriado es extrudida del molde de extrusién para tener en transversal un
primera seccién en ala y un borde remanente cénico integralmente anexos en
un extreme de la primera seccién de ala y una brida de refuerzo que se
extiende hacia afuera desde la direccién del borde remanente cdnico durante

Ia extrusiém, para inhibir el rasgado del borde remanente cénico.

35. El método de la Alegncidn 34, donde el ablandamiento del metal
comprende el ablandamiento del aluminio.

36. El método de la Alegacion 34, donde el ablandamiento del metal
comprende el ablandamiento de una aleacién de aluminio con por lo menos una de cobre,
manganeso, silicona, magnesio y zinc.

37. El método de la Alegacidn 34, donde ¢l método ademss comprende
la fabricacién de un molde de extrusién para producir un aspa con una regién interna hueca.

38. El método de la Alegacién 34, donde el método ademds comprende
la fabricacidn de un molde de extrusién para producir un aspa con una regién interna
sdlida.

39. El método de la Alegacién 34, donde forzar el metal por una
boquilla de extrusién comprende la aplicacién de presién sobre el metal ablandado, usando
una prensa extrusora para forzar el metal ablandado a través del molde de extrusi6n.

40. El método de la Alegacién 39, donde las aspas unidas son separadas
para formar un grupo de aspas individuales.

4]1. El método de la Alegacion 34, donde forzar ¢l metal en el molde de
extrusién produce por lo menos un aspa con una transversal uniforme.

42. Elmétodo de la Alegacién 41, donde forzar el metal en el molde de
extrusién produce por lo menos una aspa con una primera superficie y una segunda
superficie que se combinan para formar una seccién en forma de ala, la cual mejora las
propiedades de colummna del flujo de aire producido por al menos un aspa.
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43.  El método de la Alegacitn 42, donde forzar el metal en el molde de
extrusién produce por lo menos una aspa con una primera superficie extendida que
comprende por lo menos un borde remanente ¢dnico y una brida reforzada, la cual resulta
en un diseflo de ala mejorado.
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The rppllant is hersby notified that the Iinternational Bureau has received the record copy of the international application as
detalled below.

Name(s} of the applicant(s) and State(s) for which they are applicants:
MECHANIZATION SYSTEMS COMPANY, INC. et al (for &ll designated States except US)

BOYD, Walter (for US)
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DZ,EC,EE,EG,ES,Fl,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,IS JP,KE KG,KP,KR,KZ,LC LK LR,LS,
LT,LU,LV,MA,MD ,MG,MK,MN,MW,MX,MZ,NA,N|,NO,NZ,0OM,PG,PH,PL,PT,RO,RU,SC,SD,SE,SG,SK,
SLSY,TJ,TM,TN,TR,TT,TZ,UA,UG,US,UZVC,VN,YU,ZA,ZM ZW '

ATTENTION

The applicant should carefully check the data appearing In this Notifloation. In case of any discrepancy bestween these data
and the'indications In the international applloation, the applicant should Immediately Inform the International Bureau.

in addition, the appiicant’s sttention Is drawn to the Information contained in the Annex, releting to:
[X] time limiés for amry into the national phase - soe updated important krformation (as of Apri 2002)
D requirements regarding priority documents (H epplicable)

A oopy of thia NotHication is being sent to the receiving Office and to the IntemationalSearching Authority.

The International Bursau of WIPO Authorized officer:
34, chemin des Colombettes Anta NDIAYE (Fax 338-71-30)
1211 Genava 20, Switrarland
Facsimile No. {41-22) 338.71.30 Telephone No. (47-22) 338 5847
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INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE

The applicant is reminded that the "national phase™ must be entered befors each of the designated Offloss Indicated on
the cover sheet of this Notification by paying national fees and furnishing translations, as prescribed by Articles 22 and 39 and
the applicable national laws. In addition, the applicant may also have to comply with ather spesial requiremants applicabls
in oertaln Offices. It Is the applicant’s responsibility to ensure the necessary steps 1o enter the national phase are taken in 2
timely fashlon. Most Offices do not lssus reminders to applicants in conneation with the entry into the national phase.

The-applicable ime Emit for entering the national phase will, subjoct to what Is sald In the following parsgraph,be..

30 MONTHS from the prigrity date, not only in respect of any elected Office if a demand for iIntemational preliminary
examination Is flled befors the expiration of 18 months from the priority date (see Article 38(1)). but also In respect of any
designated Office, In the abaenoe of filing of such demand. where Article22(1) as modifled with effect from 1 Aprli 2002
applies In respect of that designatad Offics. For further details, see PCT Gazstte No. 44/2001 of 1 November 2001, pages 18828,
18832 and 16834, as well as tha PCT Newslettar, October and Navember 2001 and February 2002 lesues.

in practice, ime Hrmnits other than the 30-month time fmit will continue to spply, for various periods of time, In respect of
cartain designated or elected Offioes. For regular updates on the appiicable time Emits (20, 21, 30 or 31 months, or athar
time Ibnit), Office by Office, refer to the PCT Qazette{"Seotion V™ part published on a wesekly basls). to the PCT Newsletter
{on a monthly basis) and to the relevant National Chapters In Volume Il of the PCT Applicant's Quide (the paper version of
which is updated usually twice a ysar and the intarnet version of which Is updated usually on a weekly basis). Finally, a
cumulative table of all appllcable time limits for entaring the national phase Is avallable from WIPO's Internet sita, via links
from various pages the site Including those of the Gazsatte, Newslstter and Guide, at httpi/iwww.wipo.Int/pot/enindex.html.

information about the requirements for filing a damand for internationsl prefiminary examination s set out Inthe PCT
Applicant’s Guide, Volume VA, Chapter [X. Note that anly an applicant who Is a national orresident of a PCT Contracting
Stata which is bound by Chapter Il has the right to file a demand for International preliminary examination (st present, all
PCT Contracting States are bound by Chapter li}.

REQUIREMENTS REGARDING PRIORITY DOCUMENTS
For applicants who have not yet complled with the requirements regarding priority documents, the following is recalied.

Where the priority of an earller national, reglonal or intemational application Is claimed, the applicant must submit a copy
of the sald eariler application, oertified by the authority with which it was flled (“the priority dooument™) to the recsiving Offioe
{which will transmkt It to the International Bureau) or directly to the International Bursau, before the expirstion of 18 months from
the priority date, provided that any such priority document may still be submitted to the iImternational Bureau before that date of
International publication of the International application, In which case that dooument will be unlldand to have been recsivad
by the International Bureau on the last day of the 18-month time limf (Rule 17.1{s)).

Where the priority dooument is Issued by the recslving Office. the applicant may, Instead of submitting ths priority
documaent, request the recelving Offlos to prepare and transmit the priority dooument to the intamational Bureau. Such raquest
;nfunhlzetmdo before the expiration of the 18-month time limit and may be subjectad by the regelving Office to the payment

a Rule 17.1(b)).

H the priority dooument concerned is not submitted to the International Bureau or i the request ta the recelving Office
to prepare and transmit the priority doocument has not baen mads {and the corresponding fee, H any, paid) within the applicable
time limit Indicated under the precsding paragraphs, any designated State may disregard the priority claim, provided that no
designated Offlos may disregard the priority olaim conocerned befare giving the applicant an opportunity, upon entry Into the
national phase, to furnish the priority document within the time limit which Is reasonable under the alroumnstanoes (Rule 17.1{c]).

Where several priorities are clalmed, the priority date to be considered for the purposes of computing the 18-month time
limit {and all other PCT tima limits) Is the filing dats of the earilest application whose priority ls claimed (Article 2(xf){b)).

Form PCTAR/301 (Annex) (January 2004) 008176404
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priority dooument must be submitted by the applicant to the recsiving Offios or the International Bureau, but the applicant
falls to submlt the priority document within the applicable time limit under that Rule, the sttention of the applicant ls directed
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applicant an opportunity, upon entry Into the national phase, to fumnish the priority document within a time limit which is
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submitted or transmitind to the intornational Bureau but not in compliance with Rule 17.1{a) or (b} (the priority document
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submitted to the receiving Office after the applioable time limit under Ruls 17.1(b}). Even though the priority dooument was
not furnished in complianoe with Rule 17.1(a) or (b), the International Bureau will nevertheless transmit s oopy of the
dooumnsent to the designated Offices, for their considerstion. In case such a copy ls not acoaptad by the designated Office
as priority dosument, Rule 17.1(c) provides that no designated Office may disregard the priority clailm concernad before
giving the applicant an opportunity, upon entry Into the national phass, to furnish the priority document within a time limit
which Is reasonable under the clrcumstances.

Priarity date Priqrity apofication No. Cauntry or renlonal Office Data of recsint
or PCT recaiving Offics of oriority document
|06 Janu 2003 (06.01.2003)  10/338,820 Us 16 Aprl 2004 (16.04.2004)
The intemations! Buresu of WIPO Autharized officer
34, chemin des Colombettes Rafael CARATSCH
1211 Geneva 20, Switzeriand
Faosimile No. {41-22) 338.71.30 Talephans No. (41-22) 338 8762

Form PCTAB/304 {January 2004) 006210807
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For receiving (HTice uie only eeeassv——

PCT

REQUEST

International Application No.

Intepnavionnl Filing Daie

The undersigned roquesis that the present
intemationa) application be processed
according 1o the Patent Cooperation Treaty, Name of roceiving Offie: and “PCT [ntermational Applicaton™

icant” '8 file refs
3 dalﬁcn.vn})'(?f'. ar;:lenn':;nm 414706

BoxNo.l  TITLE OF INVENTION
COOLING FAN WITH REINFORCED BLADE

BoxNo.Il  APPLICANT |_'_] “[his person ix alsa juventor
o
Box is1he applicant's Sfmnhp. counirylof rexidence | no Stute of is indicutod befaw)
MECHANIZATION SYSTEMS COMPANY, INC. Facamiic No.
1120 Lincoln Street —
Colton, California 92324 Tetepeinter No.
United States of America :
Apphicant’s registration No. v iththe Office
[State Aihar f5, coumlry) of nationality: Suie (that is, couniry) of residence:
us us
Tt [ el oy, ey (6 e

Box No.IIl FURTHER APPLICANT/(S) AND/OR (FURTHER) INVENTOR(S)

T b s Bt o e i ey 0 S ety | it o
Boxixthe applivant s Stote ke [x, country) of restdency if no State of iy indicated below.} E applicant only
DELTA T CORPORATION _ _
800 Winchester Road [ sppticantaod inverucr
Lexington, Kentucky 40575-1307 [ laventor only (ihis check bux ir
United States of America

Applicant®s registration No. withthe Office
State (that is. cowmiry} of nationalily: Siata fThat is, country) of residance:
us us
Bt sl [F]dieiiecen, [ lhuidiee [ fiion

Further applicants and/or (forther) inventors are indicated on a continuation sheet,

Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE
The person identified below is heroby/has been appointed to sct on behail’ E agent COMMLIN

of the applicant({s) befors the compelent Intenational Authoritics as: represcntative
N e ki st oo e s o s f ooy St “g“"”"’m) 605814
LAMBRECHTS, Robert J. Facsimila No.

LATHROP & GAGE LC (816) 292-2001

2345 Grand Boulevard ] Teleprinter No.

Suite 2400

Kansas City, Missouri 64108 Agew"sregisiration No, with the Office
United States of America 46,854

D Address for correspondence: Mark this check-box where no agen) or common mmﬁw is/has been apponned and the
spacy gbove is wsed instoad lo indicate 2 special address Xy which correspondence d be sent. ]

Form PCT/RO/101 {ficmt sheet) (January 2004) See Nows 1o the reguest form



Continuation of Box No. Iil  FURTIIER APPLICANT(S) ANIVOR (FURTHER) INVENTOR(S)
if none of the following sub-boxes Is used, this sheei should noi be included in the requesr.

s, Tl o fr Lt it Al ot | T penon
Box isiheapplicant's Sale Ahat s, country) of reatdence if aa Siate of reaidence is indicatod buiow.) D appheant only
g%\anhhw_alt:ra O [X] sppiicant and inventor
arico| nve
. . . . lor only (If this riack-bax
Riverside, California 92507 D is o ried, é ug'ﬁ.';;; bedow }
United States of America - —
Applicani’s registeaion No. withthe Office
Siate (Yhat is, coumrry) of nationality: Stale (that is, couniry) of residence:
us us
i he United & Staen indicavad i
e paparze [Jadav= CRtmnives. Flaney O

Name and address: Famihnaus followed iy numar; fora legal satity, fifl afficiul designation. | This porson is:
The address mt indnbpudmduni’m CONMTY- Thrulmyqlhmtnﬂmdfn thix
“Box ix the applicant s Sofs fthat is, country) of restdacs {fmo Siate of resiaumy: is indicoted befon D applicant only

D applican) and invenior

inventor'anly (I this rheck-hax
Is marked, do not fill in below.)

Applicant's registeation No. with the Office

Swave Mrhat is, coumiry) of nationality: Siate /tAai /s, couniry; of residence:
This person is applicant all designaed all dasignsted Swies the United States the Staten indiceted i
for lh? pwpuuppl D Siaies D the United Sinicn of Amariea of America only the Supplemena) Box

Name and address: 7 Jollowad b o fepal dal : i
ﬂcltm mﬂm"m%wnnr;‘c:umﬂ{'m.ﬁ ,ﬂ'ﬁﬂ.‘,m”mmm ikt This person is
Box istheappliceni s mmu cowntry) of residence [f na State of residenre s indicated baioar. ) D applicant ouly

D appheant and invenlor

D :’M‘hrmdgﬂfﬁﬂ:" below.)

Applicant’sregisialion No. with the Office

STate (thot Is. coumin) of nationality: Suie hal is. coamiry) of residence:

This person i eant Il najed all designa the Unired Sia! ha SLik indicated In

for nfmﬂ D $ Ihll D the Unmd%lazs“nf_:;nm D DfAII'“H'iGl ml? :he smc‘lmnl Box
S e

Name and address: (Famiy o Qfficial dusignasion. | Thi L

Thw address st Muhmdmndu-? cowniry, Jlr’n‘ﬁy e n | This person is:

Baxistkagpplicant’s Siate (that i3, m)dmvmﬂﬂeq‘n & incicated bulow.) D applicant only

D applicanl and inventer

D invenior only /2 this heck-bay
is marked, Jnuﬁ"m helow: )

Applicant’s rqilutlionNo. withihe Office

Sate (that Is, coumiry) of nationality: State Yhat is, countrwy of rasidence:

all desi Il Jeslgrated Uniled S 25 indi
e W S e P e e

D Further applicants and/or (fusther) inventors arc indicated on another continualion sheel.

Fonn PCT/RO/101 (continuation sheel) (Jgnuary 2004) See Noles 1o the request form
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SheetNo. ..M. ..

Box No. V' DESIGNATIONS

Tho filing of this requast constitutes ander Rule 4.9(u), the designation of'all Conimeting Statcs bound by the PCT on Ihe internationt)
filing date, for the grani of every kind of prolection available and, where spplicable. for the grant of both regional and nanhonal patents,

However,

] DE Gemmany is not desigaated for any kind of national pmiaction

D KR Republic of Korea is sot designated Jor arry kind of nationa) proketion

D RU Russian Federation Is a0t designated for any kind ol netional prolection

(The check-baxex above may be used 1o exclude ﬂmmh.li} the designarions concernad in order Io ovoid the ceosing of i effect, imder

the notional law. of an egriter palional application from which priority is cleimed. Sex the Noies 1o Bax No. V g3 1o 1he consequences of
Such national law provisions in these and certuin other States.) -

Box No. VI PRIORITY CLAIM

‘The priarity o the following earlier application(s) is hereby claimed:

Filing date ; lI-\'I-lllﬂl‘ell' Where enrlier application is:
of earlier application of esrlier application n rp———
Mao;rpzﬁurl 'm:g s "::ﬂ:':' regional application:* | 1ntemnationa) application:

) ) S WTO regional Office receiving Office

itemil)
6 January 2003
{08 (1 03) 10/ 20 s

item {2)

1tam (3)

] Fucther priority claims are indicated in the Supplomenta? Mz,

The receiving Office is roquested to prepare and transmit 10 the Lntemational Bureau a certified copy of the sadier application{s) fonly if
the earfier application waz flied with the Gffice which for the purpases of this inleruational applicatios is the receiving Ofifew) identified
sbove s5:

all iterms O iemtn O iteme2) O item (] other. sec Supplemcntal Box

s Where ihe earlier appiication is an ARIPO :pﬂlmm. indicate al loast one cotmiry party 1o the Paris Corvention for the Protection of
Inshastrial Property or one Membar of the Warld Trede Organtzotion for which that rarlivr application was filed fRule 4.1ttty . ...

Box No, VII  INTERNATIONAL SEARCHING ALTHORITY

Cholce of Internatinnal Searching Authorily (ISA) 4/ ™wo or mlore Jutenational Searching Asthorttics are campatent 1 carry ol the
infernaticnal search. indicate the Authoriiy charen; the nvo-letter code may be used):

27 0

Request to use results of earlier search: reference to that search /A nn eorfier search Kas been cerried our by or requesied frow the
International Searching Awthority):

Date /day'month/vear) Number Country (or regional Office)

Box No. VIII DECLARATIONS

The following declarations are contained in Boxes Nea. VIII (i) 10 (v) fmark the applicable Number of
check-boxex below and indicate in the right column the manber of each hye of declaration): ieclarstions
D Box No. V1II (i) Declucation as to tha idanlity of the mventar '
m Box No. VIII (i Declamiion as 1o the applicani’s entitlement, as al the intemnationa) filing

date, to apply for and be gmnied a patent : 1
m Box No. VI {iii) Declaration as 1o the appheant’s entitlement. as al the intemational liling

date, to claim the prioniy of the carlier application : 1

[ BoxNo. Vill (iv) Declaration of inventorship (only for the purposes of the designation of the
Linited Siates of America)

D Box No. VIII (v) Declamtion as to non-prejudicial disclosures or exceplions 1o lack of novelty

Form PCT/RO/101 tsecond sheat} { Junuary 2004} See Notes 1o the reguest form
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Box No. VIII (i) DECLARATION: ENTTTLEMENT TO APPLY FOR AND BE GRANTED A PATENT |

The declaration muxt conform 1o the standardized wording provided for in Section 212: see Notes fo Boxes Nas. VI, Vil 1o i fin genarel)
amd the specific Noies to Bax No. Vill 1. If this Bax is not wsed. this shewt should not be inciuded In the reques,

Declaration as to the applicant’s entillement, as at the international filing date, 10 apply for and be granted a patent | Rules 4. 17(ii)
and $1bis. 1{a)ii)). in a case where the de¢larstion under Rule 4.17(iv) i nol appropriale:

in relation to this international application,

MECHANIZATION SYSTEMS COMPANY, INC. and DELTA T CORPORATION is
entitied to apply for and be granted a patent by virtue of the following:

an assignment from

B0OYD, Waiter, 3100 Maricopa Drive, Riverside, Caiifornia 92507

to MECHANIZATION SYSTEMS COMPANY, INC., dated 7 July 2003;
an assignment from

MECHANIZATION SYSTEMS COMPANY, INC., 1120 Lincoln Street, Colton, California
92324

to DT-MSC, LLC, dated 11 February 2003;

an assignment from

DT-MSC, LLC, 800 Winchester Road, Lexington, Kentucky 40575-1307 of 50% interest
to MECHANIZATION SYSTEMS COMPANY, INC., 18 February 2003; and

an assignment from

DT-MSC, LLC, 800 Winchester Road, Lexington, Kentucky 40575-1307 of 50% interest

to DELTA T CORPORATION, 800 Winchester Road, Lexington, Kentucky 40575-1307.

This daclaration is made for the purposes of all designations, except for the designation
of the United States of America.

D This declarution is conlinued on the following sheet. “Conlinuation of Box No. VIII (ii1".

Form PCT/RO/101 {declaration shaet (i1) (Jamary 2004) Seg Notes 1o the requesi form



Box No. VIII (i) DECLARATION: ENTITLEMENT TO CLAIM PRIORITY

The declaraiion must conform (o the siandevdized wording providedfor in Seetion 213: see Notes 1o Boes Nos. VII, VI 1) 10 15 tin general}
ard the specific Notes 1o Box No. FIH ftti). If this Rox is nof ioed, this sheet showld rot be includad in Hire request.

Declaration az 1o the applicant’s entitloment. a1 at the international filing ;hle. 10 ¢laim the.priotity of the earier application specified
below, where the applicani is not 1he applicant who filed tha earlier application or where 1he applicant’s nama has chanped since the
filing of the earlier application (Rules 4.17(iii) and 51bix. 1(aXiiin:

in relation to this intemational application,

MECHANIZATION SYSTEMS COMPANY, INC. and DELTA T CORPORATION is
entitled to claim priority of earlier application

No. 10/338,820
by virtue of the following:
an assignment from
BOYD, Walter, 3100 Maricopa Drive, Riverside, California 92507
to MECHANIZATION SYSTEMS COMPANY, INC., dated 7 July 2003;
an assignment from

MECHANIZATION SYSTEMS COMPANY, INC., 1120 Lincoln Street, Colton, California
92324

to DT-MSC, LLC, dated 11 February 2003,

an assignment from

DT-MSC, LLC, B0O Winchester Road, Lexington, Kentucky 40575-1307 of 50% interest
to MECHANIZATION SYSTEMS COMPANY, INC., 18 Fabruary 2003; and

én assignment from o

DT-MSC, LLC, 800 Winchester Road, Lexington, Kentucky 40575-1307 of 50% interest

to DEI:TA T CORPORATION, 800 Winchester Road, Lexington, Kentucky 40575-1307.

This declaration is made for the purposes of all designstions, except for the designaiion

of the United States of America.

[[] This declaration is contined on the following sheot, “Continuation of Box Ne. VIII (iii)".

Farm PCT/RG710] (declaration sheet (iii)} {Jantary 2004} See Notes 1o lie request form
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Bor No, [X CHECK LIST; LANGLAGE OF FILING

Thin international application contains:

ta) in paper form, the following number of
sheels:
reques! {includi
declnm!on shesty : ]
description (exeluding

listing and/or

lleu l!lllcdl:ﬁﬂlﬂn) : 17
claims : 5
abatract : 1
drawings

sequence listing
tahles related therelv

dfruua_ta:;dnmbcrq'
shasty if fllod in paper form,
whether or not also filed in

:ugler readable H
see fc) below)
Totel aumberof sheets  : 35

() ] oaly in compauter readable form
(Section B0l{a}iY)

(i) [ sequenca listing
tii} J 1ablas related thoreio

also readnble form
(o) ] e detie

(i) 7 soquenca listing
tii) [J wbles related ihereto

Sub-total number of shects : 35

This international application is accompanled by tho [ollowing
item(z) fmark the applicable check-baxes below and indicate in
right column the number of sach fram:

1. [ feecalculation sheet
2. {8 originol asparate power of afiomey
3.0 ociginal poneral power of siiomey

7.0 trauslation of inlcmational application into
T
8. 0 separate indications concemning deposited microorganism
or other biological malerial
9. sequence lisling in compiuor readable form
= msl-cam J_'rper?nl number of carriers}
(i1 O copy submitted For the purposes of intermational search uncler

Nunber
of iwms

Rule 13seronly (and not ss part of the inlernational applivation) :

tii) 13 donly where check-hox ()1 or ()} s morkud In
O o e inciios whoss
purposes of i nlernational search under Rule 13/ar

ol
o he

tiii) CJ wogether with r!lmnlllllemenlulolheilhnlilﬁoflhecop}'or _

copics with lhe sequence listing mentioned in leh column

10. lables in computer readable form related to sequenex listin
= ﬂnl:;u r_vgap':nd numba-::j'mrﬂml e

(i) [0 copy submilied for the of inlernational sesrch umder

Section 802(b-qualer) only (and not us pari of the intetnancnal

application)

wg and yumber of carriers (diskeiic, Gy (ﬁ- where check-bax (D)) or te)(ii) s inarked in left cofumny
ROM, CD-R or other) on which are additional copies including, where nrliuble, ths copy for 1he
contzined the purposes of intemnational search nnder Section BO2(b-quatcr)
O sequence listing:................ tii) [ together with retevant statement as to the identity of the copy ar
) wbles related thereto: . ... ........ copies with th 1ables mentioned inleft column H
{additional copies fo be Indicated under 11. @ other Apecif); .Trna. Ltr, Carf of Mal & Posd Cand._. ... 3
items 9(il) andfor 10f4). in right cohann)
Figure of the drawings which 1 Language of iting of the Enalish
should sccompany the abatract: international application: nglis
BoxNo.X  SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE

Naxt 10 ek signolury. Indicare the nam of the persom signing ond the capacy in wikich the parson signs (if nack tapacly @t nol obwicis frves neding the reguest).

For recojving Office use only

1. Dase of actuai receipt of the purported
international application:

timely received :
the purported inlernational application:

3. Correctad dale o actual receipt due 1o later but
papers or drawings completing

4. Date of timely receipt of the requinsd
correclions under Arﬁcll:ﬁm:

5. Intemational Searching Autharity
(il two or more are competent):  |SA /

Trtraminal of scarch copy delayed
until search fee in pnirn yo

6.D

Date of receipt of the record
by the lnmn:rtlionll Bureau: i

For Intermalional Burean usv only

Form PCT/RO/101 (last sheet) (January 2004)

See Notes 1o 1he reques; Jorm

Y



PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: P CT
ROBERT J. LAMBRECHTS
LATHROP & C;AGELIEGV NOTIFICATION OF RECEIPT
2345 GRAND BOULEVARD EARCH CO!
SUITE 2400 OFS: FY
KANSAS CITY, MISSOURI 84108 (PCT Rule 25.1)
premicksvos, 12 Mar 2004

Applicant's or agant’s fils refermocs

414708 IMPORTANT NOTIFICATION
International spplication No. Intmpational filing datn {dep/monskiuer) Prioeity datw (dap/momshiyasr)

PCT/US2004/000125 05 Jan 2004 08 Jan 2003

Applicant
MECHANIZATION SYSTEME COMPANY, INC.

1. Where the Internations] Searching Authority and the recaiving Ofifes are not the sxoe Offics:
‘The applicant is hereby notifisd that the rearch copy of tha international application was recaived by this International Searching
Authority on the date indicated balow.

Where the International Searching Anthority and the recelving Office are the same Office:
Tha spplicant is harelyy natified that the search copy of the internsticpal application waa recalved on the date indicated below.

12 Mar 2004
(date of receip().

2. D The seanch copy was accompaniad by a suclectide and/or aming acid saquence listing or tables relatad thareto in camputar
readahls form.

3. Time limit for establishment of internntional search report and writtim opinion of the Internationsl Searching Authority
The applicant is informad that the tima limit for establishing the international search repost and the writien opizion of the
International Searching Authority is thres manths from the dats of recsipt indicatad above or nine months from the priarity dats,
whichever tima limit expires later (Rules 42.1 and 4350s.1(s)).

4. A copy of this notifjeation has beer sext 1o the International Bureau and, where tha first samtence of pamgraph 1 spplies, to the

recelving Office.
Newo and mailing address of the ISA/ Authorized offices
Mail Swp PCT, Conmissionar for Patenty s ae
P.O. Bax 1450, Alexandria, VA 22313-1450 Barbara Fridic
Facslrmile No. 703-305-3230 Telophono No. 703-305374

Farm PCT/ISA/202 (Japuary 2004)



N YATENT COOPERATION TREAT_ ‘
Prom the INTERNATIONAL SEARCHING AUTHORITY
Ta:
ROBERT J. LAMBRECHTS P CT
T e, CAGE LC o NOTIFICATION OF TRANSMITTAL OF
SUITE 2400 THE INTERNATIONAL SEARCH REPORT AND
KANSAS CITY, MO 64108 THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION
(PCT Rulo 44.1)
Dato of malling .
aymorsiyear) 99 J1J1_ 70104
ARl Eat’s or agact s filo roforecos FOR FURTHER ACTION  Sec paragraphs 1 sad 4 bolow
Intemational application No. International fillng date
PCT/USO4/00125 ({day/month/yegr) 05 Jarmary 2004 (05.01.2004)
Applicant
MECHANIZATION SYSTEMS COMPANY, INC.

1. E The epplicant Is herbry notifiod that the interustionsl search report and the writtea opinion of the International Senrching Amthority

Nling of smendments and statanent under Article 19:
The spplicant is entitled, if he so wishes, to amend the claims of the internatiopal spplication (see Rule 46):
When? The time limkt for filling such amendmeats ia aormally two months from the date of tranamittal of the interastionsl
search repost.

Where? Directly to the International Baress of WIPO, 34 chemin des Colombeties
1211 Geneva 20, Switzerland, Facsimile No.: +41 2274014 35

For more detailed ingtructions, see the notes on the accompanying sheet.

2. [] Theapplican is hereby notified that no inormational eearch report will be eatablished and that th declaration uader
Anticle 17(Z)(a) to that effect and the written opinioe of the Internstional Searching Autbority are transmitted berowith.

3. [ with regard to the protest against payment of (an) additional foc(s) undee Rule 40.2, the applicazt is nocified that:

D the protast togethor with the decision thareon has been transmitted to the [nternational Burcau togsther with the applicant’s
request 1o forward the texis of both tho protest and the decision thercoa to the designatad Offices.

[} o decision has been made yet on the proicst; the spplicant will bo notifled as soon as & deciaion la made.

4. Reminders
Shortly after tho cxplration of 18 months from the priority dute, the internstional mpplication will be published by the Interuaticnal
Bureau, If the applicamt wishes to avold or postpone publication, s notics of withdrawal of the international epplicstion, or of the
priocity claim, amst reach the International Buresu as provided in Rules 90bis.1 and 90bir.3, respectively, before the completian of the
technical preparations for iaternstional publication.
Tho spplicant may submit comments on an informal basis on the written opinien of the Internstlonal Searching Amhocity 1o the
International Burewt. The International Buresn will send a copy of such comments to all designated Offices unless an Interastional
preliminary examination report has been or Is to be catablished. These comments would also be made avallsble to the publio but oot
beforo the expitstion of 30 months from the priority date.
Within 19 mouths from the priority date, but cnly in respoct of same designated Offices, a demand for internationsl preliminary
examination must be filed if tho spplicant wishes to poxtpons the exiry into the national phase uniil 3§ montbs from the peiarity date
{in some Offices cven later); otherwise, the spplicant must, within 20 months from the priority date, perform the prescribed acts for
entry into the national phaso before thoso designated Offices.
In respect of other designaied Offices, the time limit of 30 months (or Inter) will apply even if no demand s filed within 19 months,

See the Annex 10 Form PCT/IB/301 and, for details about the spplicable time limits, Office by Office, see the PCT Applioans’s Guids,
Volums 11, Natlonal Chspiers and the WIPO Internst alte. ’

Name and mailing sddress of the ISA/ US Authorized
Mail Stop FCT, Aun: ISA/US
Commissionsr for Patenta Linda Sholl
P.O. Box 1430
Aloxandris, Virginia 22313-1430 Telephone No. 703-308-1078

Facgimile No. (703) 305-3230

Form PCT/ISA/220 (Jamuary 2004) (Ses notes on sccompanying sheet)




P~ fENT COOPERATION TREA..Y

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)
Applicant's or agent’s flle reference 8o Notifiostion of Tranmmittal of Interneticus! Search Ropart
414706 FORA?TI[RJ:ER mrcrmmu-ﬂqmw-.ms
' International application No. International flling date (day/month/year} | (Earliost) Priority Dato (day/month/year)
PCT/US04/00125 05 Jammary 2004 (05.01.2004) 06 Janmary 2003 (06.01.2003)

Bttt

Applicant
MECHANIZATION SYSTEMS COMPANY, INC,

This international search report has been prepared by this International Searching Authority and is transmitted to the
applicant according to Article 18. A copy is being transmitted o the International Bureaw.
Thisinletuﬁmnllwchreponmmimofamulof,g sheets,

It is also accompanied by a copy of each prior art document cited in this report.

1. Dasls of the Report .
&  With rogard to the language, the intemational search was carriod ont cn the baais of the International application in the
language in which it was filed, unless otherwiso indicated undar this ltor.

D the international search was carried out on the basis of & translation of the international application fumished to this

Anthority (Ruls 23.1(b)).
b. With regard to any nucleotide and/or amino acld sequence disclosed in the international application, the intemational
scarch was carried out on the basis of the saquence listing:

containad in the international application in written form.

filed together with the intemational application in computer readabie form.
furnished subsequently to this Authority in written form.

furnished subsoquently to this Authority in computer readable form.

the statement that the subsequently farnished written sequence listing does not go beyond the disclosure in tho
lnternational spplication as filed has boen funished.

the statement that the Information recorded In computer readable form Is identical to tho writien sequence listing bas
been furnished.

Certaln claims were found unsearchable (See Box I).

Unity of invention Is lacking (See Box II).

th regard to the title,

the text is approved az submitted by the applicant.

the text has been established by this Authority to read as fallows:

L]

LEC0) O D000

5.  With rogard to the abstract,
the text is approved as submitted by the applicant.

the text has boen established, according to Rule 38.2(b), by this Authority as it appean in Box HI. mlppﬁuint
may, within one month from the date of mailing of this international search report, submit commants to this
Authority.

X1

6. The figure of the drawings to be published with the abatract is Figure No. 1
as suggested by the applicant. E] None of the fignres
because the applicant failed to suggest a figure.
D because this figure better characterizes the invention.

Form PCT/ISA/210 (first aheet) (July 1998)

DCCKETED
By: RS Date:R/tinY



INTERNATIONAL SEARCH REPORT . #smatioaal spplication No.
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Box 111 TEXT OF THE ABSTRACT (Continuation of Item S of the first sheet)

The technical features mentionsd in the abstract do not include a reference sign between parentheses (PCT Rule 8.1(d)).
NEW ABSTRACT

A circulator device comprising a large diameter fan having reinforced fan blades with a tapered airfoil shape is disclosed.
The fan blades may bo formed using an extrusion method of fabrication, wherein each fan blade (316) may comprise a reinforced
trailing edge ($14) with & downwardly extending flange. The benefit of forming each fun blads with a reinforced trailing edge
(514) of the present invention results in improved structural characteristics such that the trailing edge of cach fan blade (316) may
be fabricated longer so as to lmprove acrodynamic performance. Also, the reinforced trailing edge resists tearing that may oceur
during extrusion by adding the bent flanged region io at least cue distal end of the trailing odge. For cxample, the bent postion
(538) of the trailing edge tonds to rigidly orient the exiruded material in a stabilized position more readily doring formation.

Form PCT/ISA/Z10 (continuation of first sheet(2)) (uly 1998)
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FIELDS SEARCHED
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Minimum documentation searched (classification system followed by classification symbols)
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WRITTEN OPuvION OF THE laterati, “applicetion No.
INTERNATIONAL SEARCHING AUTHORITY PCT/USO4/0012S

Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of the international application in the language in which
it was flled, unless otherwise indicated under thia item.

D This opinion has besn established on the basis of a translation from the original language into the following language
which s the lmgnage of a translation fomished for the purposes of international search (under Roles 12,3 and 23.1(b)).

2. With regard to any mucleotide and/or amino acld sequence disclosed in the international application and necessary (o the
claimed invention, this oplnion has been established on the basis of:

a. type of material
[0 a sequence listing
[C] tabie(s) related to the sequence listing

b. format of material
] in wrien format
D in computar readable form

c. time of fAiling/fumishing
[[] contsined in international application as Slod.
[[] filed togethor with the internations] application in computer readshle form.
[0 tumished subsequently to this Anthoriry for the purposes of scarch.

S.D In addition, In the case that more then one version or copy of & sequence listing and/or table relating thereto has been
rnadorm.m.mmﬁm-mummmmummmwmhmmmmuh
the appilcation as fllod ar does not go beyond the application as filed, as appropdats, were famished.

4, Additional comments:

Forma PCT/ISA/237(Box No. I) (January 2004)
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INTERNATIONAL SEARCHING AUTHORITY

Box No. V Reasoned statement under Rule 43 bis.1(a)(@) with regard to novelly, inventive step or industrial
applicablility; citations and explanations supporting such statement

1. Statement

Novelty (N)

Inventive step (IS)

Industrial applicability (IA)

Claims 143 YES
Claims NONE NO
Claims 2,10,15,19,20,23,37,30 and 39-43 YES
Claims 1,3-9,1l-l4,16-18,2!,22,24—26,23,29lnd31-38 NO
Claims 1-43 YES
Claims NONB NO

2. Citations and explanations;
Plaase See Contimation Sheet

Form PCT/ISA/237 (Box No. V) (Jammary 2004)
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Box No. VII Certaln defects In the international application

The following defects in the form or contents of the international application bave been noted:

The drawings are objected to under PCT Rule 56.2(a)(iii) as conlaining the following dafect(s) in the form or content thereof: “the
third curved wall s joined to a second curved wall to form s solid iaterior reglan™ recited in ¢laims §, 18 md 38,

Form PCT/ISA/237 (Box No. VII) (January 2004)
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Supplemental Box
In case the space In any of the preceding boxes Is not sufficlent.

V. 2. Citations and Explanations:

Clalms 1, 3-5, 12, 16-18, 24, 28, 29, 34, 37 and 38 Iack an inventive siep under PCT Article 33(3) as belng obvious over
Mills (Paterit Number 2,450,440) In view of Perry et al. (Perry) (Putent Number $,492,448).

Regarding claims 1, 4, 12, 16, 17, 24, 28, 29, 34 and 37, as shown in Pigs. 2-4, Mills disclose a fan assembly comprising:
anmuadu(1)muwmmmmmmumurmummummm-ummmm
is joined to a second curved wall (7) to form a leading junction (8) and a treiling junction (9), and wheyein the trailing junction (9)
cxiends to form a third curved wall having a trailing edge (10); the first curved wall (6) being joined to & second curved wall (7) to
form a hollow interlor region (oot mumbered; howewver, clearly seen in Fig, 2); tho tmiling odge (11, 12) compriaing & tapered shape
that decreases In thickness across Its lengrh, However, Mills fajls to disclose a flange distally extending from the trailing odge.

Regarding claims 1, 16, 28 and 34, as shown in Figs. 12A-12), Perry toaches that i1 is conventional in the art to utlize &
flange (37) distally extmding from the truiling edge in a continuous manner such that the angalar displacenant of the flangs (37) fram
the trailing edge formns a bent rogion. With regard claims 3, §, 18 and 38, Porry further discloscs the first curved wall (22) is jained to
2 second curved wall (23) to form a solid interior region. It would have been obvious to ane having ordinary skill in the art at the
time the invention was made, o have utilized the flange extending from the trailing edge, as tsught by Perry in the Mills spparains,
since the use of thereof would have improved the performance of the fan.

Claims '6-9, 21 and 22 lack an inventive step under PCT Articlo 33(3) as being obvious over Mills (Patent Number |,
2,450,440) in view of Perry et al. (Perry) (Patmt Number 5,492, 448).

Reganding clalms 6-9, 21 and 22, the modified Mills discloses the invention as recited above; however, the modifisd Mills
fails to disclose each fan blade comprising a cross sectional width between 5 Inches and 8 inches; cach fan blade comprising a cross
sectional height between 0.75 inches and 1.5 inchey; each fan biade comprising a length befween 4 foot and 14 feat; the first curved
wall and second curved wall comprising a thicimess between 1/16 inches and 3/16 inches. It would have been obvious to ons having
ordinary skill In the art st the time the invention was mads, to have utilize of the cross sectional width, height, length of the fan blade
and the thickness of the first and secand curved walls, since It has been held that where the general conditions of a claim are disclosed
in the prior an, discovering the optimum or workable ranges involves only routine skill in the ast.

Claims lllndISh:kmlnmuwumpumbr?ﬂhmh!ﬂﬂ)uhduobnomwMuhMNumhrZﬁO“O)m
view of Perry et al. (Perry) (Patent Number 5,492,448).

Reganding claims 11 and 25, lhsmdlﬁodMﬂllMuhmﬂmnmdm.hom.hmﬁﬂdMnth
to disclose the Mange comprising & length between 1/8 inches and 3/8 inches. It wauld have beent obvious o one having ordinary skill
in the art at the time the invention was made, to have utilize of the range of the flange's length, since it has been held that whore the
general conditions of a claim are disclossd in the prior art, discovering the optimum or workablo ranges involves only routins akdll in
the art.

Claim 13 lacks an inventive step under PCT Article 33(3) as being obvious over Mills (Patent Number 2,450,440) in view
of Perry et al. (Perry) (Patent Number 5,492,448).
Regarding claim 13, the modified Milla discloses the invention as recited above; howsver, the modified Mills fails to

Form PCT/ISA/237 (Supplemental Box) (January 2004)
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r_Supplunmtllllw:
In case the space In any of the preceding boxes Is not sufficlent.
disclose the plurlity of fan blades including at least teys fan bladas. It would have boen obvious to one having ordinary akill In the art

& the rime the inventlon was made, to have utilized ten fan blades, since it has boen held that mive duplication of the essential
working parts of & device Involves anly routioe skill in the art.

Claims 33, 35 and 36 lack an Inventive step under PCT Articls 33(3) as being obvious over Mills (Patcnt Number
2.450,440) in view of Perry et al. (Perry) (Patent Number 5,492,448).

Regarding claims 33, 35 and 36, the modifisd Milts discloses the invention as reclied above; however, the modifiad Mills
fails to disclose the material which makes up the fan blade. It would have been obvious to ono having ardinary skill in the art at the
time the invention was made, to have utllized the fan blade being made of aluminum since it has been held to be within the genoral
akill of a worker in the art to select a known materia] on the "basls of its suitaMlity for the intended use as a maiter of obvious dosign
choice.

Claims 14, 26, 31 and 32 lack an inventive step under PCT Article 33(3) as being obvions aver Mills (Patent Numher
2,450,440) In view of Perry et al. (Porty) (Patenit Number 5,492,448).

Regarding cisims 14, 26, 31 and 32, the modifled Mills discloses the invention as recited above; however, the modified
Mills fails to discloss the fan blades are fabricated uzing an extrusion technique. However, where a product by process clalm is
rejected over & prior arnt product that appears to be identical, although produced by a differcnt process, the burden is upon the
applicants to come forward with evidence establishing an obvious difference between the two.

Claim 2 meets the criteria se¢ out in PCT Article 33(2)-(3), becatise the prior art does not teach or fairly mggest an airfoil
shapo having a tapered irailing cdge baing bent to form the flangs.

Claims 10, 15, 19, 20, 23, 27 and 30 meet the cziteria set out in PCT Article 33(2)-(3), becanse the prior art does not teach or
fairly suggest the thickness of the third curved wall; the extruded metal comprising ahumimmm; the extruded cross sectional profile
mpﬂﬂngamnﬂlmﬂuﬂhoﬂinchumdmu—ndmﬂhﬁ;hloﬂhﬁqﬂndﬂr&nﬂlofmnmwmdmdm:
the third curved wall being extended to form the tapered tralling odge whorein the tapored tralling edge beaing bent at a distal end to
form the flange.

ChlmMmumecﬂlﬁhumninmmhnam).mmmmmmmd:wmdynuqth
softenod metal using an extrusion press to force the sofizood metul through the extrusion mold; the metal into the mold producing at
least on fan blade with a ynifonm cross-section.

Claims 1-43 meet the criteria set out in PCT Articlo 33(4) becmuse the subject matter clalmed can be mado or used in
Industry.

Form PCT/ISA/237 (Supplemental Box) (Jamary 2004)
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NOTESTOFORM PCT/ISA/220

These Notes are intended to give the basic instructions conceming the filing of amendments imder Asticle 19. The
Nmmbnndmﬂumqmmuofhnm&upmmn themnmudteMnmm“.-
between these those requirements,

Instructions under that Treaty. In case of discrepancy the Iutter are
applicable. medmﬁmhumulhhxrmu':m lpublmmdm

In these Notes, "Article,” “Rule” and “Section™ mfewd:mmnofum the PCT Reguiations and the PCT
Administrative lnmons. rexpectively.

INSTRUCTIONS OONCERNING AMENDMENTS UNDER ARTICLE 19

Tll:lplphanlllu.lﬂ.m hhuuhrdud:mmrﬂnlublnﬂhehmofﬁe
internations| ication. It however be emphasired that, since all tho intenationat spplication (claims,
description dnmup)nﬂv Mnghhmnimlmhﬂmnﬂimpmﬂn.huumw
no need to filo amendments of the claims under Article 19 except where, lﬂ::'nmhhubh

has aaother m%uu before international publication.

for the purposes of provisional or renson for
Furthermore, it mldmemeulwl in some States ouly.

What parts of the internstional application may be amended ?
Under Article 19, only the claims may be amended.
During the intemational phase, the claims may also be amended (or further umﬂd)uniuhmeh“hdln-

the International Prel Examining Authority. The descri ndchwmpmul.lybeunulled
under Article 34 before the mﬂhlhlilgymm

en mhuwlllrnu.lll ufﬂ:mmﬁﬂllmlludm lnnunﬁmhlumlezl
up:h:ylppllﬂbll.m pe - .

When 7 Wlﬁhlmmﬁlﬁuﬂnunfwdumuﬂm:wulduﬂhhhmuﬂy
time limit expires later. nllluldhnnul.m the mnendmants will. bé coosidered

as havi received on time if they are b‘yﬂ!w.;ll-ﬂlh’ of the
m““‘mmmmhmu the technics! prepargtions for ipternationsl publication
Where nst ts s the umendmenty ?

The amendments may only be filed with the International Buresu sud not with the receiving Office or the
MIMWAM(MKIJ.

m-m&mﬂmemhﬁmmmmgw'.

How? Eﬂubyﬂn:lﬂumwmmﬂnehtnl.byldﬂngwwmmd:mcwmﬂlIealol"
oue or more of the cliims s

A replacement sheet must be submitted for each sheet of the claims which, on account of an smendment or
amendments, dihliunl!l!llmtﬂi].inllly Aled

All the claims appearing on a replacement sheet must be mmbered in Arsbic mumersls. Where & clim is
unulled.nommhngafﬂ!oﬁuellmmqum {n all cases where claims ato renumbered, they must
bo renumbered consentively (Administrative Instructions, Seetion 205(b))

The amendmants mwt be made tn the language in which the international appiication b to be published.

What documents must/may aceampany the aneadments ?

Letter (Sectien 205(h)):
'I'hemdmmubeubmiudwidulm.

The letter will not be published with the mternmional spplication and the smended claima. It should ot bo
mmmwmmmr(u , undar “Sixtement undar Article 19(1)").
Tho letter mmst be In nr!'r-r.b.lllh:hluoﬂh t. However, if the Isagusge of the

(nternational Kagtish, the letter must be in English; if the ianguags of tha laternationsl
-nhuumwwm-hq;.- y oe o

Notes to Form PCT/ISA/220 {first shees) (July 1998; mprim April 2002)
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Attomey Docket No.: 414706
Express Mall Label No.: EV413218563US

PATENT COOPERATION TREATY
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY
UNITED STATES PATENT OFFICE
Applicant: Mechanization Systems Company, Inc.
Intemational Application No.: PCT/US04/00125
intemnational Flling Date: 05 January 2004
Priority Date Claimed: 06 January 2003
Title of Invention: COOLING FAN WITH REINFORCED
BLADE
September 15, 2004
Mail Stop: PCT
Commissioner For Patents
P.O. Box 1450
Alexandria, VA 22313-1450
RESPONSE TO WR PINION

Dear Sir:

In response to the Written Opinion mailed 29 July 2004, please amend
the application as follows.

IN THE SPECIFICATION
Please amend following paragraph In the specification with the
following paragraph. A replacement sheet Is attached.
Page 10, paragraph starting with line 1 and ending on Page 10, line
10:

In addition, the two surfaces 506, 510 meet at a leading edge 512.
The hollow Interior reglon 522, which may also be referred to as a cavity
region, may comprise a rectangularly-shaped central section 500. A planar
third surface 516 may be formed at the interior wall 524 in the region of
section 500, and a planar fourth surface 520 may be formed at the interior of
wall 530 in the region of saection 500. In one aspect, the planar interior
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surfacas 516, 520 may be substantially parallel to each other. It should be
appreciated that the fan blade 316 may comprise a solld interior region
without departing from the scope of the present Invention_ag is seen in FIG
SA. It should also be appreciated that the cross-sectional dimensions of the
fan blade 318 including the reinforced trailing edge 514 will be described in
greatar detail herein below with reference to Figure 7B.

IN THE CLAIMS
Currently, Claims 1-43 are now pending. Please cancel Claims 2, 30,

and 39 without prejudice. Claims 1, 16, 28, and 34 are being amended as
follows:

1. (Currently Amended) A fan assembly for circulating alr in
an industrial building, the fan assembly comprising:
a support adapted to allow the mounting of the fan assembly to the
' roof of the industrial bullding;

a motor couplad to the support, the motor engaged with a rotatable
shaft so as to induce rotation of the shaft; and

a plurality of girfoil shaped fan blades attached to the rotatable shatft,
wherein each fan blade is formed of an extruded material such
that a first curved wall is joined to a second curved wall to form
a Ieadlné Junction and a trailing junction, and wherein the tralling
junction extands to form a third curved wall having a tralling
edge, each blade further comprising a bent flange that distally
extends from the tralling edge In a continuous manner such-that

fome-a-bom-nglon-u'lat reinforces the tralllng edge.
2. (Cancaelled)

16.  (Currently Amended) A metal fan blade for a fan assembly
used in an industrial building, the fan blade comprising an extruded cross- .
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sactional profile having a plurality of curved walls, whereln a first curved wall

is joined to a second curved wall to form an airfoil shape and the first curved

wall is extended to form a tapered tralling edge wherein having-a-the distal
end of the tapered trailing edge thatis bent to form includes-a flange
extending outward from the direction of the tralling edge, wherein the flanged

portion of the trailing edge downwardly extends from the lower surface of the
trailing edge such that the angular displacement of the flanged portion from
the lower surface of the tralling edge forms a reinforced region that increases
the structural rigidity of the trailing edge so that the flanged tralling edge
resists damage, and wherein the flange increases the volume of airflow
rasulting from the operation of the fan assembly having the fan blade.

28. (Currently Amended) A fan assembly for cooling industrial
buildings, the fan assembly comprising:
¢ amounting assembly having a rotatable hub that attaches the fan
assembly to the celling of the industrial building;
a plurality of fan blades mounted to the rotatable hub, wherein each of
the plurality of fan blades is at least 4 feet long and Is formed of
an extruded metal so as to have a first alr foll section and a

tapered trailing edge, wherein the railin
o | of the fan blade erein the lin
isbentata | int form g flange a-flange-is

reinforce the tapered trailing edge and so as to provide
increased downward thrust during rotation of the fan blades.
30. (Cancelled)

34, (Cumently Amended) A method of forming a fan blade
comprising:
softening a metal;

A
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forcing the metal into an extrusion meld-die using an extrusion press
such that a cooled metal fan blade is extruded out of the

extrusion meld-die so as to have in uniform cross-section a first
alr foll section and a tapered tralling edge integrally attached to
an end of the first air foil section and a reinforcing flange that
extends outward from the direction of the tapered tralling edge
80 as to reinforce the tapered tralling edge during extrusion to
inhibit tearing of the taperad trailing edge.

39. (Cancelied)

REMARKS

In her written opinion, the Examiner noted that the drawings are
objected to under PCT Rule 66.2(a)(ili) as containing defects in the form or
content thereof. An additional drawing FIG. 5A has been included to detall a
solid interior reglon. This additional drawing FIG. 5A adds no new matter as
page 10, ines 6-8 provide for a solid Interior region.

In her written opinion, the Examiner rejected claims 1, 3-8, 11-14, 16-
18, 21, 22, 24-26, 28, 29 and 31-38 as lacking inventive step under PCT
article 33(3) as being obvious over US-2,450,440 (herelnafter “Mills") in view
of US-5,4982,448 (hereinafter “Perry”). Claims 1, 18, 28 and 34 have been
replaced by amendad claims bearing the same numbers. Claims 2, 30 and
39 have been cancelled and all other claims remain unchanged.

Applicant has amended independent claims 1, 16, 28 and 34 by
incorporating the inventive step limitations of dependent claims 2 (for both
claims 1 and 16), 30 and 38 Into the independent claims pursuant to the
observation of the Examiner that those dependent claims provide an inventive
step. The specific amendments made by Applicant are more fully described
in the following paragraphs.

Applicant has Incorporated the limitations of dependent claim 2 into
independent claims 1 and 16 as the Examiner In her written opinion has
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provided that claim 2 meets the criteria set out in PCT Article 33(2)-(3),
because the prior art does not teach or fairly suggest an alrfoil shape having a
tapered edge being bent to form the flange. Applicant requests that claim 2
be deleted from the claim set. Applicant respectfully requests that Claims 1
and 16 now possess inventive step over Mills in view of Perry.

Applicant has incorporated the limitations of dependent claim 30 into
independent claim 28 as the Examiner In her written opinion has provided that
claim 30 meets the criteria set out in PCT Article 33(2)-(3), because the prior
art does not teach or fairly suggest a first wall extended to form a tapered
trailing edge, and wherein the tapered trailing edge Is bent at a distal end to
form the flange. Applicant respectfully requests that Claim 28 now possess
inventive step over Mills in view of Perry.

Applicant has Incorporated the limitations of dependent claim 38 into
independent claim 34 as the Examiner In her written opinion has provided that
claim 39 meets the criteria set out In PCT Atrticle 33(2)-(3), because the prior
art does not teach or fairly suggest the use of an extrusion press to force the
softened metal through the extrusion die producing at least one fan blade with
a uniform cross section. Applicant respectfully requests that Claim 34 now
possess Inventive step over Mlils in view of Peny.

Reconsideration and a favorable intemational Preliminary Examination
Report are requested in view of the foragoing amendments.

Respectfully submitted,
LATHROP & GAGE LC

\ : "
Robert J blechts, Reg. No.: 46,854
2345 Grind Boulevard, Sulte 2400
Kansas il 64108

(816) 460-5814 Telephone
(816) 292-2001 Facsimile
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In addition, the two surfaces 506, 510 meet at a leading edge 512. The hollow
interior region 522, which may also be referred to as a cavity region, mey comprise a
rectangularly-shaped central section 500. A planar third surface 516 may be formed at the
interior wall 524 in the region of section 500, and a planar fourth surface 520 may be formed
at the interior of wall 530 in the region of soction 500. In one aspect, the planar interior
surfaces 516, 520 may be substantially parallel to each other. It should be appreciated that the
fan blade 316 may comprise a solid interior region without departing from the scope of the
presont invention as is seen in FIG 5A. It should also be appreciated that the cross-sectional
dimensions of the fan blade 316 including the reinforced trailing edge 514 will be described
in greater detail herein below with reference to Figure 7B.

Moreover, the reinforced trailing edge 514 may comprise a downwardly extending
flange 58 supported by a bent region 536. As illustrated in Figure 5, the reinforced trailing
edge 514 extends from the trailing junction 532 in a manner 50 as to follow the curvature of
the first curved wall 524. The distal end of reinforced trailing edge 514 bends downward in a
manner so as to form the bent region 536 and the downwardly extending flange 538. The
flange 538 distally extends from the reinforced trailing edge 514 via the bent region 536 and
forms a first angle 540 with the reinforced trailing edge 514. Depending on the particular
application and operation of the fan blade 316, the length of the flange 538 and the angular
displacement of the first angle 540 may vary in magnitude without departing from the scope
of the present invention.

The length of the flange 538 may comprise a magnitude between 0.125 (1/8) and
0.375 (3/8) inches, and the angular displacement of the first angle may comprise a magnitude
between 80 and 100 degrees. In a preferred embodiment, the flange 538 may comprise a
length of approximately 0.25 (1/4) inches, and the first angle 540 may comprise an angular
dispiacement of approximately 90 degrees. In addition, the fan blade 316 including the
reinforced trailing edge may comprise extruded aluminum, but it should be appreciated that
the fan blade 316 may comprise various generally known extruded materials without
departing from the scope of the present invention.

In one aspect, the structural bend of the bent region 536 increases the strength of the
distal end of the reinforced trailing edge 514 in a mammer such that the structoral bend
improves rigidity by providing supporting forces in two dimensions relatively parallel and

J/

REPLACEMENT SHEET
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1. A fan assembly for circulating air in an industrial building, the fan assembly

4 support adapted to allow the mounting of the fan assembly to the roof of the

a motor coupled to the support, the motor engaged with a rotatable shaft so as to
induce rotation of the shaft; and

2 plurality of airfoil shaped fan blades attached to the rotatable shaft, wherein each
fan blade is formed of an extruded material such that a first curved wall is
joined to a second curved wall to form a leading junction and a treiling
junction, and wherein the trailing junction extends to form a third curved wall
baving a trailing edge, each biade further comprising a bent flange that
distally extends from the trailing edge in a continuous manner that reinforces
the trailing edge.

2. (Cancelled)

3. The fan assembly of Claim 1, wherein the flange downwardly extends from
the lower surface of the third wall.

4. The fan assembly of Claim I, wherein the first curved wall is joined to a
second curved wall to form a hollow interior region.

5. The fan assembly of Claim 1, wherein the first curved wall is joined to a
second curved wall to form a solid interior region.

6. The fan assembly of claim 1, whersin each fan blade comprises a cross-
sectional width between approximately 5 inches and 8 inches,

7. The fan assembly of Claim 1, wherein each fan blads comprises a cross-
sectional height between approximately 0.75 (3/4) inches and 1.50 (3/2) inches.

8. The fan azsambly of Claim 1, wherein each fan blads comprises a length
between approximately 4 feet and 15 feet.

9. The fan assembly of Claim 1, wherein the first and second curved walls
comprise a thickness between approximately 0.0625 (1/16) inches and 0/1875 (3/16) inches.

-18-
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10.  The fan assembly of Claim 1, wherein the third curved wall comprises a
tapered shape that decreases in thickness across its length from approximately 0.1875 (3/16)
inches at the trailing junction to approximately 0.0625 (1/16) inches at the trailing edge.

11.  The fan assembly of Claim 1, wherein the flangs comprises a length between
approximately 0.125 (1/8) and 0.375 (3/8) inches.

12, The fan assembly of Claim 1, wherein the plurality of fan blades are attached
to a hub, which is connected to a rotatable shafi.

13. The fan assembly of Claim 1, wherein the plurality of fan blades includes at
least ton fan blades.

14,  The fan assembly of Claim 1, wherein each of the plurality of fan blades are
fabricated using an extrusion technique.

15. The fan assembly of Claim 14, wherein the extruded metal comprises

aluminum.

16. A metal fan blade for a fan assembly used in an industrial building, the fan
blade comprising an extruded cross-sectional profile having a plurality of curved walls,
wherein a first curved wall is joined to a second curved wall to form an airfoil shape and the
first curved wall is extended to form a tapered trailing edge wherein the distal end of the
tapered trailing edge is bent to form a flange extending outward from the direction of the
trailing edge, wherein the flanged portion of the trailing edge downwardly extends from the
lower surface of the trailing edge such that the angulsr displacement of the flanged portion
from the lower surface of the trailing edge forms a reinforced region that increases the
structural rigidity of the trailing edge so that the flanged trailing edge resists damage, and
wherein the flange increases the volume of airflow resulting from the operation of the fan
assembly having the fan blade.

17.  The fan blade of Claim 16, wherein the first curved wall is joined to & second
curved wall to form a hollow interior region.

18. The fan blade of Claim 16, wherein the first curved wall is joined to a second
curved wall to form a solid interior region.

REPLACEMENT SHEET
-19-
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19. The fan blade of claim 16, wherein the extruded cross-sectiooal profile
comprises a cross-sectional width of approximately 7 inches.

20. The fan blade of claim 16, wherein the extruded cross-sectional profiles
comprises a cross-sectional height of approximately 1 inches.

21. The fan blade of claim 16, wherein the fan blade comprises a length of at
least 4 feet

22, The fan blade of claim 16, wherein the fan blade comprises & length of at
least less than 15 feet.

23. The fan blade of claim 16, wherein the first and second curved walls
comprise a thickness of approximately 0.15625 (5/32) inches.

24.  The fan blade of claim 16, wherein the trailing edge comprises a tapered
shape that decreases in thickness across its length.

25.  The fan blade of claim 16, wherein the flangs comprises a langth between
approximately 0.125 (1/8) and 0.375 (3/8) inches.

26. The fan blade of claim 16, wherein the fan blade is fabricated using an
extrusion die to form the extruded cross-sectional profile of the fan blade.

27. The fan blade of claim 16, wherein the fan blade is formed using an
alumimm extrugion technique.

28. A fan assembly for cooling industrial buildings, the fan assembly comprising:

a mounting agsembly having a rotatable hub that attaches the fan assembly to the
ceiling of the industrial building;

a plurality of fan blades mounted to the rotatable hub, wherein each of the plorality of
fan blades is at least 4 feet long and is formed of an extruded metal 5o as to
have a first air foil section and a tapered trailing edge, wherein the tapered
trailing edge extends from a wall of the fan biade and wherein the tapered
trailing edge is bent at a distal end to integrally form a flange to reinforce the
tapered trailing edge and so as to provide increased downward thrust during

rotation of tha fan blades.
REPLACEMENT SHEET
-20-
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29.  The fan assembly of Claim 28, wherein a first curved wall is joined to a
second curved wall to form the first air foil section having a hollow interior region.

30. (Cancelled)

31.  The fan assembly of Claim 28, wherein the plurality of fan blades are formed
using an extrusion fabrication process.

32.  The fan assembly of Claim 28, wherein the flange reinforces the tapered
trailing edge during the extrusion fabrication process so that the tapered trailing edge resists
tearing while being formed.

33. The fan assembly of Claim 28, wherein each of the plurlity of fan blades
comprises aluminum. '

34, A method of farming a fan blade comprising:

softening a metal;

forcing the metal into an extrusion die using an extrusion press such that a cooled

metal fan blade is extruded out of the extrusion die 0 as to have in uniform
cross-section a first air foil section and a tapered trailing edge integrally
attached to an end of the first air foil section and a reinforcing flange that
extends outward from the direction of the tapered trailing edge so as to
reinforce the tapered tmailing edge during extrusion to inhibit tearing of the
tapered trailing edge.

35.  The method of Claim 34, wherein softening the metal comprises softening
aluminum.

36.  The method of Claim 34, wherein softening the metal comprises softening an
alloyed aluminum with at least one of copper, manganese, silicon, magnesium and zinc.

37. The method of Claim 34, wherein the method further comprises forming an
extrugion mold to produce the fan blade with a hollow interiar region.

38. The method of Claim 34, wherein the method further comprises forming an
extrusion mold to produce the fan blade with a sclid interior region.
39. (Cancelled)

REPLACEMENT SHEET
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OF DEMAND BY COMPETENT INTERNATIONAL
PRELIMINARY EXAMINING AUTHORITY

{PCT Rules 59.3(c) and 61.1(b}, first senience
and Administrative Instryctions. Section 601(a))

iz, 20 AUG 2004

Applicant’s or agent’s file refaremes

414706 IMPORTANT NOTIFICATION
Imernational application No. -] international filing dase (dop/manti/yenr) Priority date (day/mascher)
PCT/US2004/000125 05 Jan 2004 08 Jan 2003

Applicant .
MECHANIZATION SYSTEMS COMPANY, INC.

1. Theapplicant is hareby notifled that this Internationsl Prellminary

ini ity considars the (bllowing duta as the date
of recaipt of tha demand for interaationsl preliminary exymination of the { ionai applicatian:
18 Jul 2004 ; (ﬁ 025 (][

2.  That date of receipt ix:

Iotenet sits.

E]' the actual date of recaip of the demand by this Authosity (Rule 61.1(b))
D tbe actusl dats of recelpt of the demand on behalf of this Authority {Rule 59.3(e)).

the date on which this Authority has, in response 10 the invitstion to comea dafects in the demand (Form
PCTAPEA/404), received the mquired conections.

D ATTENTION: That date of recaipt la after the expiration of 19 months from tha priority dats. Coassquanly, in respact
of same Offices, tha demand does not have the effect of postponing the entry. Into the national phase until 30 months from
tha pricrity date (or latar ln some Offices} (Article 39(1)) and the scts for sntry into the naticnal phase must therefore be
porformed within 20 manths from the priority dats (or later In some Offices). Bowsver, in respect of somae other Offices,
the time limit of 30 months (or Iater) may neverthelass apply. See the Annax to Form PCT/IB/301 and, for details about the
applicable time limia, Offico by Office. ses the PCT Applicont 'y Guide, Volume 15, Nationsl Chapters and the WIPO

|___] (If applicabls) This notifieation confirms the information given by welephons, fhcsimile ransmission or in parsan on:

4. Only whare puragraph 3 applies, & copy of this notifiestion has been sen o the International Bureau.

Nune: wnel mailing udidecss of the IPEA

Mail Stop PCT, Commissionar for Patants
P.O. Box 1450, Alexandria, VA 12313-1450

Faesimile No. 703-305-3230

Authorized officer
Barbara Fridie
Telephone No. 703-305374

Form PCT/IPEAMO2 (April 2002; reprint January 2004)
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From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY
To:
ROBERT J. LAMBRECHTS
LATHROP & GAGE LC : PCT
2145 GRAND BOULEVARD NOTIFICATION OF TRANSMITTAL OF
mm MO 64108 INTERNATIONAL PRELIMINARY
: EXAMINATION REPORT
(PCT Rule 71.1)
Date of Mailing
aymonciiveery 14 FEB 2005

Applicant's or agent's file reference

414706 IMPORTANT NOTIFICATION
International application No. Tmternational filing date (day/monthiyear) | Priority date (day/month/year)
PCT/US04/00125 05 January 2004 (05.01.2004) 06 January 2003 (06.01.2003)
Applicant

MECHANIZATION SYSTEMS COMPANY,INC,

1. The applicant is hereby notified that this Inernational Preliminary Examining Authority trsasmits herewith the
international preliminary examinsation report and its annexes, if any, established on the international application.

2. A copy of the report and its annexes, if any, is being transmitted to the Mnternational Bureau for commuinication to
all the elected Offices.

3. Where required by any of the clected Offices, the International Burean will prepare an English translation of the
report (but not of any annexes) and will transmit such translation to those Offices.

4. REMINDER

The spplicant must enter the national phase before cach elected Office by performing certain acts (filing
translations and paying national fees) within 30 months from the priority date (or later in some Offices){Article
39(1))(see also the reminder sent by the International Bureau with Form PCT/IB/301).

Where a translation of the international application rmust be furnished to an elected Office, that transiation must
contain a tranalation of any annexes to the international preliminary examination report. It is the applicant’s
responsibility to prepare and furnish such translation directly to each elected Office concerned.

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the PCT
Applicant’s Guide. ]

Name and malling address of the IPEA/US Ryhorlzed officer
Commizsicner for Putints Therem Trien
P.0. Bax 1450
Alexrciris,

Virginle 22313-1450 Telcphone No. 571-272-4868T¢ck, Center 3700 .
Facsimile No. (703) 305-3230
Form PCT/IPEA/416 (uly 1992)

DOCKETED .

By: K oare: 2|(E[05
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 sind Rule 70)
Applicant’s or agent's {ile reference .
See Notification of Trausmittal of International
414706 FOR FURTHER ACTION b wiiminary Examination Report (Form PCT/IPEA/416)
International application No. Intcrnational filing date (day/month/year) “Priority date (day/manth/year)
PCT/US04/00125 05 Jammary 2004 (05.01.2004) 06 January 2003 (06.01.2003)

Inicrmational Patent Classification (IPC) or national classification and IPC

IPC(7): FOID 5/18; B63H 1/20; B64C 11/28; B21C 23/00 and US Cl.: 416/237, 228, 235, 216R, 210R, 23; 72/253.1, 236
Applicant

MECHANIZATION SYSTEMS COMPANY.INC.

— ———— —
— P ——— —

1. This international preliminary examination report has been prepared by this International Preliminary
Examining Authority and is transmitted to the applicant according to Article 36,

2. This REPORT consists of a total of 4 sheets, including this cover sheet.

ﬁnﬁ- report is also accompanied by ANNEXES, 1.¢., sheets of the description, claims and/or drawings
which have been amended and are the basis for this report and/or sheets contsining rectifications made
before this Authority (see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT).

Maunemcmiltofltomlofj_lhuu.

3. This report conting indications relating to the following items:

1 [X] Basis of the report

u ] Priority

m [_] Non-establishment of report with regard to novelty, invetive step and industrial applicability
v [] Lack of unity of invention

v [X] Reasoned statement under Article 35(2) with regard to novelty, inventive stcp or industrial
applicability; cltations and explanations supporting such statement

vi [ Certain documents cited
v [X] Certain defects in the internationsl application
vill [_] Certain observations cn the international application

. - |

Date of submission of the demand Date of completion of this report

19 July 2004 (19.07.2004) 09 January 2008 (09.01.2005)

Name and mailing address of the IPEA/US )
Msil Stop PCT, Atn: IPEA/US Mr"""'”"ﬁ" e
Commissioner for Pasnes Theresa Triea Paraléonl Specialls
P.O.Box 1490 Toch. 3700
Alexandria, Virginia 22313-1450 Telephone No. 5712724868 Center

Facsimile No. (703) 305-3230
Form PCT/IPEAJ409 (cover sheet)(Tuly 1998)
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Internatioml application No.
INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/US04/00125

L. Basis of the report

1. With regard to the elementy of the internationa] application:*
[[] the international application s originally filed.

the description:
pages 1-17 as originally filed
pages NONE , filed with the demand
pages NONE , filed with the letter of
& the claims:
peges 22 , &1 originally filed
pages NONBE » 83 amended (together with any statement) under Article 19
PagesNONE =~ , filed with the demand
pages 18-21 , filed with the letter of 15 September 2004 (15.09.2004)
the drawings:
peges 15, asoriginally filed
pages NONE y filed with the demand
pages 6 » filed with the letter of 15 September 2004 (15.09.2004)

D Iheneqtmluﬂngpmofthedﬂcnphon

pages , filed with the letter of

2. With regard to the language, ﬂlﬂnelﬂmm:mlrbdlbovewuelnmbleorﬂmhhedmﬂmAuthomymthe
language in which the international application was filed, unless otherwise indicated under this item.
These elements were available or furnished to this Authority in the following language which is:

[ the langusge of & tranalation furnished for the purpases of international search (umder Rule23. 1(b)).
[ ] the 1anguage of publication of the imernational application (under Rule 48.3(b).

[] the 1enguage of the transiation furnished for the purposes of mtermational preliminary examination(under Rules
55.2 and/or 55.3).

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the
international preliminary examination was carried out on the basis of the sequence listing:

[] contsined in the international application in printed form.

(] filed together with the international application in computer readable form.

[] furnished subsequenty to this Authority in written form.

(] furnished subsequently to this Authority in computer readable form.
The statement that the subsequently furnished writien sequence listing does not go beyond the disclosure in the
international application as filed has been furnished.

[} The statement that the information recorded in computer readsble form is identical to the written sequence listing
has been furnished

4, IZ The amendments have resulted in the cancellation of:

DX  the description, pages NONE
K( the claims, Nos. 2,30 and 39
the drawings, shests/fig NONE
5. [] mlqmtmhuulw#dulf(monthmhdmbummmqhwbmmnﬂdﬂﬂmp

beyond the disclosure as filed, as Indicated in the Supplemental Box (Rule 70.2(c)).**

* Replacement sheets which have been furnished 1o the receiving Office in response 1o an invitation undar Article 14 are referred 10 in
thiy report as “originally filed” and are not annexed io this report since they do not contain amendments (Rules 70.16 and 70.17).
** Any replacemant sheal containing such amendments must be refurred to under item 1 and annexed to thiy report.

Form PCT/IPEAJ409 (Box I) (Tuly 1996)
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Intesmational application No.
INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/US04/00123

V. Reasoned statermnent under Rule 66.2(a)(l) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. STATEMENT
Novelty (N) Claims |,3-29,31-38 and 41-43 YES
Claims NONE NO
Inventive Step (IS) Claims |,3-29,31-38 and 4]-43 YES
Claims NONE NO
Industrial Applicsbility (1A) Claims [,3-29,31-38 and 4]1-43 YES
Claims NONE NO

2. CITATIONS AND EXPLANATIONS
Claims 1, 3-29, 31-38, 41-43 meet the critcria set out in PCT Article 33(2)-(3), because of the following reasons:

Claims 1 and 16: the prior art does not teach or fairly suggest a fan blade comprising an airfoil shape having a tapered |,
edge that i3 bent to form the flange.

Claim 28:the prior art does not teach or fairly suggest the first curved wall being extended to form the tapered trailing |
edge and wherein the tapered trailing cdge is bent at a distal end to from a flange.

Claim 34: the prior art does ot teach or fairly suggest forcing the metal into an extrusion dic vsing extrusion press 5o a3 to forcs the '
softened metal throngh the extrusion mold.

Claims 1, 3-29, 31-38 and 41-43 meet the criteria set out in PCT Articie 33(4), and thus the invention bay industrial applicability as- J
cooling fan with reinforced biade becanse the subject matter claimed can be made of ‘used in industry.

—— NEW CITATIONS
NONE

Form PCI/IPEA/409 (Box V) (uly 1998)
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Tnternational application No.

INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT 125

VII. Certaln defects in the international application

The following defects in the form or contents of the international application have been noted:

Claim 40 depends on claim 39. However, claim 39 bus been canceled by the applicamns; therefore, claim 40 bas been canceled.

Form PCT/IPEA/409 (Box VII) (luly 1998)
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1. A fan assembly for circulating air in an industrial building, the fan assembly
comprising:

a support adapted to allow the mounting of the fan assembly to the roof of the
industrial building;

a motor coupled to the support, the motor engaged with a rotatable shaft so as to
induce rotation of the shaft; and

a plurality of airfoil shaped fan blades attached to the rotatable shaft, wherein each
fan blade is formed of an extruded material such that a first curved wall is
joined to a second curved wall to form a leading junction and a trailing
junction, and wherein the trailing junction extends to form a third curved wall
having a trailing edge, each blade further comprising a bent flange that
distally extends from the trailing edge in a continuous manner that reinforces
the trailing edge.

2. (Cancelled)

3. The fan assembly of Claim 1, wherein the flange downwardly extends from
the lower surface of the third wall.

4, The fan assembly of Claim 1, wherein the first curved wall is joined to a
second curved wall to form a hollow interior region.

5. The fan assembly of Claim 1, wherein the first curved wall is joined to a

second curved wall to form a solid interior region.

6. The fan assembly of claim 1, wherein each fan blade comprises a cross-
sectional width between approximately 5 inches and 8 inches.

7. The fan assembly of Claim 1, wherein each fan blade comprises a cross-
sectional height between approximately 0.75 (3/4) inches and 1.50 (3/2) inches.

8. The fan assembly of Claim 1, wherein each fan blade comprises a length
between approximately 4 feet and 15 feet.

9. The fan assembly of Claim I, wherein the first and second curved walls
comprise a thickness between approximately 0.0625 (1/16) inches and /1875 (3/16) inches.

REPLACEMENT SHEET

AMENDEEPSHEET
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10. The fan assembly of Claim 1, wherein the third curved wall comprises a
tapered shape that decreases in thickness across its length from approximately 0.1875 (3/16)
inches at the trailing junction to approximately 0.0625 (1/16) inches at the trailing edge.

11, The fan assembly of Claim 1, wherein the flange comprises a length between
approximately 0.125 (1/8) and 0.375 (3/8) inches.

12, The fan assembly of Claim 1, wherein the plurality of fan blades are attached
to a hub, which is connected to a rotatable shaft.

13. The fan assembly of Claim 1, wherein the plurality of fan blades includes at
least ten fan blades.

14, The fan assembly of Claim 1, wherein each of the plurality of fan blades are
fabricated using an extrusion technique.

15. The fan assembly of Claim 14, wherein the extruded metal comprises

aluminum.

16. A metal fan blade for a fan assembly used in an industrial building, the fan
blade comprising an extruded cross-sectional profile having a plurality of curved walls,
wherein a first curved wall is joined to & second curved wall to form an airfoil shape and the
first curved wall is extended to form a tapered trailing edge wherein the distal end of the
tapered truiling edge is bent to form a flange extending outward from the direction of the
trailing edge, wherein the flanged portion of the trailing edge downwardly extends from the
lower surface of the trailing edge such that the angular displacement of the flanged portion
from the lower surface of the trailing edge forms a reinforced region that increases the
structural rigidity of the trailing edge so that the flanged trailing edge resists damage, and
wherein the flange increases the volume of airflow resulting from the operation of the fan
assembly having the fan blade.

17.  The fan blade of Claim 16, wherein the first carved wall is joined to a second
curved wall to form a hollow interior region.

18.  The fan blade of Claim 16, wherein the first curved wall is joined to a second
curved wall to form & solid interior region. '

REPLACEMENT SHEET
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19. The fan blade of claim 16, wherein the extroded cross-sectional profile
comprises a cross-sectional width of approximately 7 inches.

20.  The fan blade of claim 16, wherein the extruded cross-sectional profiles
comprises a cross-sectional height of approximately 1 inches.

2].  The fan blade of claim 16, wherein the fan blade comprises a length of at
least 4 feet.

22 The fan blade of claim 16, wherein the fan blade comprises a length of at
least less than 15 feet.

23, The fan blade of claim 16, wherein the first and second curved walls
comprise a thickness of approximately 0.15625 (5/32) inches.

24.  The fan blade of claim 16, wherein the trailing edge comprises a tapered
shape that decreages in thiclmess across its length.

25.  The fan blade of claim 16, wherein the flange comprises a length between
approximately 0.125 (1/8) and 0.375 (3/8) inches. :

26. The fan blade of claim 16, wherein the fan blade is fabricated using an
extrusion die to form the extruded cross-sectional profile of the fan blade.

27. The fan blade of claim 16, wherein the fan blade is formed using an
aluminum extrusion technique.

28. A fan assembly for cooling industrial buildings, the fan assembly comprising:

a mounting assembly having a rotatable hub that attaches the fan assembly to the
ceiling of the industrial building;

a plurality of fan blades mounted to the rotatable hub, wherein each of the plurality of
fan blades is at least 4 feet long and is formed of an extruded metal so as 1o
have a first air foil section and a tapered trailing edge, wherein the tapered
trailingedgeexlmdsfmmnwaﬂofthefmlpladnundwheminthempered
trailing edge is bent at a distal end to integrally form a flange to reinforce the
tapered trailing edge and 3o as to provide increased downward thrust during

rotation of the fan blades.
REPLACEMENT SHEET
-20-
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29.  The fan agsembly of Claim 28, wherein a first curved wall is joined to a
second curved wall to form the first air foil section having a bollow interior region.

30. (Cancelled)

3. The fan assembly of Claim 28, wherein the plurality of fan blades are formed
using an extrusion fabrication process.

32. The fan assembly of Claim 28, wherein the flange reinforces the tapered
trailing edge during the extrusion fabrication process so that the tapered trailing edge resists
tearing while being formed.

33.  The fan asiembly of Claim 28, wherein each of the plurality of fan blades

comprises alumninum.

34, A method of forming a fan blade comprising:

softening a metal;

forcing the metal into an extrusion die using an extrusion press such that a cooled
metal fan blade is extruded out of the extrusion die 50 as to have in uniform
cross-section a first air foil section and a tapered trailing edge integrally
attached to an end of the first air foil section and a reinforcing flange that
extends outward from the direction of the tapered trailing edge so as to
reinforce the tapered tmiling edge during extrusion to inhibit tearing of the
tapered trailing edge.

35. The method of Claim 34, wherein softening the metal comprises softening

aluminum.

36.  The method of Claim 34, wherein softening the metal comprises softening an
alloyed aluminum with at Jeast one of copper, manganese, silicon, magnesium and zinc.

37 The method of Claim 34, wherein the method further comprises forming an
extrusion mold to produce the fan blade with a hollow interiar region.

38.  The method of Claim 34, wherein the method further comprises forming an
extrusion mold to produce the fan blade with a solid interior region.
39. (Cancelled)

REPLACEMENT SHEET
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From the RECEIVING OFFICE
To: PCT
ROBERT J. LAMBRECHTS
mg%n?oﬁf@m NOTIFICATION OF THE INTERNATIONAL
SUITE 2400 APPLICATION NUMBER AND OF THE
KANSAS CITY, MISSOURI 84108 INTERNATIONAL FILING DATE
(PCT Rule 20.5(c))
Date of mailing
(dayimonth/ywar) 12 Mar 2004
Applicant's ar agent’s fils reference
414706 IMPORTANT NOTIFICATION
Intarnational applleation No. Intnenational filing dats fdayiwonsi/per) Priceity date (day/monthiyazr)
PCTI/US2004/000125 05 Jan 2004 08 Jan 2003
Applicant
MECHANIZATION SYSTEMS COMPANY, INC.
Titls of the [nvetion

COOLING FAN WITH REINFORCED BLADE

1. The applicant is hereby notified that the international application has bean accorded the internstional application number and
the International filing date indicated above.

2. The spplicant is further notified that the recard copy of the Intarnational appljcation:

E was trenamitted to the International Bureau on 12 Mar 2004

[[] nas sot yet been tnmemitted 1o the Intermationsl Buresu for the reasos indicated below eud & copy of thia
notificstion has boen sent to the Intamationa] Bureau®:

D because the necessary national secuxity clagrance has not yet been obtaimed.
[[] ecause raason o be specify:

* The hntermnationa] Bureau monitors the tansmiital of the recand copy by the recelving Office end will notify the applicant
(with Form PCT/TR/301) of iia recaipt. Should the recard copy not have bean recefved by the expimtion of 14 months from
the priority dats, the Jriemstions] Buresu will notify the spplicant (Ruls 22.1(c)).

Axthorized officer
Barbara Fridie
Telephane No. 703-3063747

Nams and mailing address of the recalving Office

Mail Stop PCT, Commissjonar for Patents
P.O. Box' 1450, Alexandria, VA 12313-1450

Facgimils No. 703-305-3230

Form PCT/ROVIOS (July 1992; repaint January 2004)
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TRATADO DE COOPERACION EN MATERIA DE PATENTES

PCT
INFORME DE EXAMEN PRELIMINAR INTERNACI NAL

(articula 36 y regla 70 del PCT)

Referencia del expediente del|PARA DAR CURSO Ver la notificacién de
solicitante transmisién de! informe de
4147086 examen preliminar intemacional (formulario
PCT/IPEA/416) _
Solicitud internaclional n® Fecha de sollcitud intemacional Fecha de prioridad
05 de enero de 2004 {05.01.2004) 06 de enero de 2003
PCT/US04/00125 (06.01.2003)

Clasificacién Intemacional de las patentes {IPC) o clasificacion nacional e IPC

IPC(7): FO1D 5/18; B63H 1/20; B84C 11/28; B21C 23/00 y clasificacion US: 416/237, 228, 235, 236r, 23,

72/253.1, 256

Solicitante
|LMECHANIZATION SYSTEMS COMPANY, INC.

1. De conformidad con el articulo 38, se transmite al solicitante el presente informa de examen
preliminar internaclonal preparado por la administracibn encargada del examen preliminar
internaclonal.

2. Este INFORMEcomprende 4 _ hojas, incluyendo la presente hoja de cubierta

X Este reporte esth acompafiado de ANEXOS, es decir, holas de la descripcion, de las
relvindicaciones y/o de loa dibujos las cuales fueron modificadas y que sirven de base al
presente Informe y/o de hojas que contienen rectificaciones hechas ante esta
administracion (ver la regla 70.18 y la instruccién 607 de las Instrucclones administrativas

del PCT)

Estos anexos comprenden un total de_S hojas.

3. El presents informe comprends indicaciones relativas a los siguientes puntos:

| _X _ Base del informe
| Prioridad

] Ausencia de formacién de opinidn en cuanto a la novedad, el nivel invantivo y la

aplicacién industrial

v Ausencla de unidad de Invenclon

\ X ___Declaracion motivada bajo el Articulo 35(2) en cuanto a la novedad, el nivel
inventivo y la aplicacién industrial; citas y explicaciones que apoyan esta

declaraciéon

Vi Algunos documentos citados

Vil X Iregularidades en la solicitud internaclonal

Vil Observaciones relativas a |a soliciud intamacional

Fecha de presentacién de la solicitud de examen
preliminar internacional

19 de Julio de 2004 (19.07.04)

Fecha de terminacion de! presents informe

09 de enero de 2005 (09.01.05)

Nombre y direccién postal de la administracion
ancargada del examan preliminar internacional/US

Mall Stop PCT, Attn: IPEA/US
Comisionado de Patentes P.O. Box 1450
Alexandria, Virginia 22313-1450

Fax: (703)305-3230

Funclonario autorizado
Theresa Trieu

Tel: 571-272-4868

Forma PCT/IPEA/409 (hoja de cublerta) (julio 1998)



INFORME DE EXAMEN PRELIMINAR INTERNACIONAL  Solicitud internacional N°
PCT/US04/00125

I Base del Informe
Respecto a los elementos de la solicitud intemacional:*

O La sollcitud intemacional como se presentd originalmente
(4] la descripcién:

paginas _1-17 , COMO se presentaron originaimente
paginas ninguna , presentadas con la solicitud de examen
péginas ninguna , presentadas junto con la carta del

4] las reivindicaciones:

paginas 22 ., como se presentaron originalmente

paginas _ninguna _, como se modificaron (junto con cualquier declaracién bajo el
articulo 19)

paginas ninguna , presentadas con la solicitud de examen

paginas _18-21 _, presentadas junto con la carta del _15 de Septiembre de 2004 .

X los dibujos:

paginas _1-5 , como se presentaron originalmente
paginas ninguna , presentadas con la solicitud de examen
paginas ___6 , presentadas junto con la carta del _15 de Saptiembre de 2004 .

O la parte de listado de secuencias de la descripcin:
paginas _____, como se presentaron originalmente
paginas ..presentadas con la solicitud de examen
paginas , presentadas junto con la carta del
2. Respecto al lenguaje, todos los elementos marcados anteriormente estuvieron

disponibles o fueron enviados a la Administracién en el lenguaje en que se presentd la solicitud
internacional, a menos que se indique otra cosa en este punto.

Estos elementos estuvieron disponibles o fueron enviados a esta Administracién en el siguiente
lenguaje el cual es:

a el lenguaje de la traduccién enviada para propésitos de la bisqueda intemnacional (bajo
Regla 23.1 (b)).

(| el languaje de la publicacién de la solicitud intemacional (bajo Regla 48.3(b)).

O el lenguaje de la traduccibn entregada con propésitos del examen preliminar

internacional (bajo Regla 55.2 y/o 55.3).

3. Respecto a cualquier secuencla de nucleétido y/o amino 4cldos divulgada en la
solicitud intemacional, el examen preliminar intemacional se llevd a cabo con base en el listado
de secuencias:

contenido en !a solicitud intemacional en forma escrita

presentado junto con la solicitud intemacional en forma legible por computador
entregado posteriormente a esta Administracién en forma legible por computador

La declaracién de que el listado de secuencias posteriormente entregado no va més alla
lo divulgado en la solicitud intemacional originaimente presentada, ha sido entregada.
La declaracién de que la informacién grabada en la forma legible por computador es
idéntlca al listado de secuencias escrito que se ha entregado.

ogooon
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4, X Las modificaciones han dado como resultado la cancelacién de:

X1 la descripcion, paginas _ninguna
Bl las reivindicaciones, Nos. 2, 30y 39

& los dibujos, pag/Mig _ninguna .

5. O Este reporte ha sido establecido como si (parte de) las modificaciones no se
hubieran realizado, ya que éstas han sido consideradas como una ampliacién de lo iniciaimente
divulgado como se indica en la Casilla Suplementaria (Regla 70.2(c))."™

* Las hojas de reemplazo que han sido entregadas a la Oficina receptora en respuesta a la
invitacion bajo el Articulo 14 se refieren en este informe como “originalmente presentadas”® y no
S6 anexan a este informe ya que ellas no contienen modificaciones (Regia 70.16 y 70.17).

** Cualquier hoja de reemplazo que contenga dichas modificaciones debera ser referida bajo el
punto 1 y anexada a este informe.
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V. Declaracién motivada segan la Regla 66.2(a)(ll) en cuanto a la novedad, el
nivel Inventivo y la aplicaclén Industrial; citas y explicaclones que soportan

dicha declaracién

1. Declaracién

Novedad (N) Reivindicaciones 1,3-29, 31-38 y 41-43 Sl
Reivindicaciones __ninguna NO
Nivel inventivo (NI) Reivindicaciones _1, 3-29, 31-38 y 4143 S
Reivindicaciones NO
Aplicacién industrial (Al) Reivindicaciones 1, 3-29, 31-38 y 4143 SI
Reivindicaciones NO
2. Citas y explicaciones

Las reivindicaciones 1, 3-29, 31-38, 41-43 cumplen con los criterlos establecidos en el articulo
33(2)-(3) del PCT, por las siguientes razones:

Relvindicaciones 1 y 16: el arte previo no ensefia ni sugiere someramente un aspa de ventilador
que comprende una forma de ala que tenga un borde cénico que esté doblado para formar la
brida.

Reivindicacion 28: el arte previo no ensefia ni sugiere someramente la primera pared curva que
se extiende para formar el borde remanente cénico y en donde el borde remanente conico esta
doblado en un axtremo distal para formar una brida.

Reivindicacion 34. el arte previo no ensefia ni sugiere someramente forzar el metal por una
boquilla de extrusidn usando una prensa de extrusién de manera que fuerce el metal ablandado
a través del molde de extrusion.

Las reivindicaciones 1, 3-29, 31-38 y 41-43 cumplen con los criterios establecidos en el articulo
33(4), y por lo tanto muestran aplicabilidad industrial como ventilador enfriador con aspas
reforzadas porque la materia reivindicada puede ser fabricada o utllizada en la industria.

Nuevas anterioridades

NINGUNA



/o4

INFORME DE EXAMEN PRELIMINAR INTERNACIONAL  Solicitud intemacional N°
PCT/US04/00125

VII. Clertos defectos en la solicitud intermacional

Los siguientes defectos en la forma o en el contenido de 1la
solicitud internacional se han notado:

La reivindicacién 40 depende de 1la reivindicacién 39. Sin
embargo, la reivindicacién 39 ha sido cancelada por el
solicitante y por 1lo tanto, 1la reivindicacién 40 ha sido

cancelada.

COLO 14823-841-001-0
ID-4



Adicionalmente, las dos superficles 506, 510 se unen en el borde
principal 512. La regién hueca interna 522, la cual también podria referirse
como la reqgién de la cavidad, podria comprender una seccién central ancha y
rectangular 500. Una tercera superficie plana 516 podria estar formada en la
parte interna de la pared 524 en la regidén de la seccién 500 y una cuarta
superficie plana 520 podria estar formada en la parte interna de la pared 530
en la regién de la seccién 500. En un aspecto, las superficies internas planas
E16, 520 podrian ser sustancialmente paralelas una con la otra. Es de apreclar
que el aspa 316 podria comprender una regifn interna sflida sin alejarse del
alcance de la presente invencién como se aprecia en la Fig. 5A. También es de
apreciar que las dimensiones transversales de cada aspa incluyendo el borde
remanente reforzado 514 se describirin en mayor detalle en el presente
documento, con referencia a la Figura 7B.

Ademfis, el borde remanente reforzado 514 podria comprender una brida gque
se extiende hacia abajo 538 soportada por uma regién doblada 536. Como se
1ilustra en la Figura 5, el borde remanente reforzado 514 se extiende desde la
unién remanente 532 de manera tal que Bigque la curvatura de la primera pared
recurva 524. El extremo distal del borde remanente reforzado 514 se dobla
haclia debajo de manera de formar una regiSn doblada 536 y la brida que Be
extiende hacia abajo 538. La brida 538 se extiende distalmente desde el borde
remanente reforzado 514 a través de la regidn doblada 536 y forma un primer
dngulo 540 con el borde remanente reforzado 514. Dependiendo de la aplicacién
particular y del funcionamiento del aspa 316, la longitud de la brida 538 y el
desplazamiento angular del primer &ngulo 540 puede variar en magnitud sin
alejarse del alcance de la presente invencién.

La longitud de la brida 538 podria comprender una magnitud entre 0.125
{(1/8) y 0.375 (3/8) pulgadas, y el desplazamiento angular del primer &ngulo
podria comprender una magnitud entre 80 y 100 grados. En una realizacién
preferida, la brida 538 podria comprender una longitud de aproximadamente 0.25
{1/4) pulgadas, y el primer &ngulo 540 podria comprender un desplazamiento
angular de aproximadamente 90 grados. Adicionalmente, el aspa 316 incluyendo
el borde remanente reforzado podria comprender aluminio extrudido, pero es de
apreclar que el aspa 316 podrfia comprender varios materiales extrudidos
concocldos generalmente sin alejarse del alcance de esta invencién.

En un aspecto, el doblez estructural de 1la regi6n doblada 536
incrementa la solidez del extreme distal del borde remanente reforzado 514
de manera tal que el doblez estructural mejora la rigidez, ofreciendo

fuerzas de soporte en dos dimensiones relativamente paralelas y

Hoja de reemplazo
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LO QUE SE REIVINDICA ES:

1. Un conjunto de ventilador para la circulacién del
aire en un edificio industrial, donde el conjunto de
ventilador comprende:

un soporte adaptado para permitir el montaje del
conjunto del ventilador al techo del edificio industrial;

un motor acoplado al soporte, el motor accionado por un
eje giratorio para inducir la rotacién del eje;

Yy un grupo de aspas con forma de ala con borde
remanente unidas al eje giratorio, donde cada aspa es
fabricada en un metal extrudido tal que la primera pared
recurva es unida a la segunda pared recurva para formar una
unién principal y una unién remanente, y donde la unién
remanente se extiende para formar una tercera pared recurva
con un borde remanente y siguiendo la curvatura de 1la
primera pared recurva, c¢ada aspa comprenderid ademis una
brida doblada que se extiende distalmente desde el borde
remanente de manera continua.

2. (Cancelada) .

3. El conjunto de ventilador en la Alegacién 1, donde
la brida se extiende hacia abajo desde 1la superficie
inferior de la tercera pared recurva

4. El conjunto de ventilador en la Alegacién 1, donde
la primera pared recurva es unida a la segunda pared recurva
para formar una regién interna hueca.

5. El conjunto de ventilador en la Alegacién 1, donde
la primera pared recurva es unida a la segunda pared recurva
para formar una regién interna sélida.

6. El conjunto de ventilador en la Alegacién 1, donde
cada aspa comprende una transversal ancha aproximadamente

entre 5 pulgadas y 8 pulgadas.

Hoja de reemplazo
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7. El conjunto de ventilador en la Alegacién 1, donde
cada aspa comprende una traneversal alta entre
aproximadamente 0.75 (3/4) pulgadas y 1.50 (3/2) pulgadas.

8. El conjunto de ventilador en la Alegacién 1, donde
cada aspa comprende una longitud entre aproximadamente 4
pies y 14 pies.

9. El conjunto de ventilador en la Alegaciémn 1 donde la
primera y segunda paredes recurvas comprenden un espesor de
aproximadamente entre 0.0625 ({(1/16) pulgadas y 0.1875 (3/16)
pulgadas. .

10. El conjunto de ventilador en la Alegacién 1, donde
la tercera pared recurva comprende una forma cfnica que
decrece en espesor a lo largo de su 1longitud desde
aproximadamente 0.1875 (3/16) pulgadae en la unién remanente
hasta aproximadamente 0.0625 (1/16) pulgadas en el borde
remanente.

11. El1 conjunto de ventilador en la Alegacién 1, donde
la brida comprende una longitud de aproximadamente 0.125 (1/8)
y 0.375 (3/8) pulgadas.

12. El conjunto de ventilador en la Alegacidén 1, donde
el grupo de las aspas unidas a un modulo estid conectado a un
eje giratorio.

13. El conjunto de ventilador en la Alegacién 1, donde
el grupo de aspas incluye por lo menos diez aspas.

14. El conjunto de ventilador en la Alegacién 1, donde
cada grupo de aspas es fabricado usando 1la técnica de
extrusién.

15. El conjunto de ventilador en la Alegacibén 14, donde
el metal extrudido comprende el aluminio.

16. Una aspa de metal para un conjunto de ventilador
usado en un edificio industrial, el aspa comprendiendo un

perfil transversal extrudido con un grupo de paredes recurvas,

Hoja de reemplazo
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donde la primera pared recurva es unida a la segunda pared
recurva para formar un ala con un borde remanente y la primera
pared recurva Be extiende para formar un borde remanente en
donde la porcién embridada del borde remanente se dobla para
formar una brida que s8se extiende hacia fuera desde 1la
direccién del borde remanente, en donde la porcién embridada
del borde remanente se extiende hacia abajo desde 1la
superficie inferior del borde remanente tal que el
desplazamiento angular de 1la porcién embridada desde 1la
superficie inferior del borde remanente forma una regifn
reforzada que incremente la. rigidez estructural del borde
remanente para que el borde remanente embridado resiste a los
dafioe y donde la brida incrementa el volumen del flujo de aire
resultante de la operacién del conjunto de ventilador con las
aspas.

17. Las aspas en la Alegacién 16, donde la primera pared
recurva Be une a la segunda pared recurva para formar una
regién interior hueca.

18. Las aspas en la Alegacién 16, donde la primera pared
recurva 8e une a la segunda pared recurva para formar wuna
regién interna sé6lida.

19. Las agpae en la Alegacién 16, donde el perfil
transversal extrudido comprende un ancho transversal de
aproximadamente 7 pulgadas.

20. Las aspas en la Alegacién 16, donde el perfil
transversal extrudido comprende una altura transversal de
aproximadamente 1 pulgada.

21. Las aspas en la Alegacién 16, donde el aspa
comprende una longitud de por lo menos 4 pies.

22. Las appas en la Alegaciébn 16, donde 1las aspas

comprenden una longitud de maximo 15 pies.

Hoja de reemplazo
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23. Las aspas en la Alegacién 16, donde la primera y
segunda paredes recurvas comprende un espesor de
aproximadamente 0.15625 (5/32) pulgadas.

24, Las aspas en la Alegacitn 16, donde el borde
remanente comprende una forma cSnica que decrece en espesor a
lo largo de su longitud.

25, Las aspas de la Alegacién 16, donde 1la brida
comprende una longitud entre aproximadamente 0.125 (1/8) y
0.375 (3/8) pulgadas.

26. Las aspas de la Alegacién 16, donde el aspa es
fabricada wusando una boquilla de extrusién para formar el
perfil tranasversal extrudido del aspa.

27. Las aspas de la Alegacién 26, donde el aspa es
formada usando la técnica de la extrusibn del aluminio.

28. Un conjunto de ventilador para enfriar edificios
industriales, donde el conjunto de ventilador comprende:

un conjunto de montaje con un modulo giratorio que
une el conjunto del ventilador al techo del edificio
industrial;

un grupo de aspas montadas en el médulo giratorio,
donde cada grupo de aspas es8 de por lo menos 4 piea de
largo y estid fabricado en metal extrudido resultando en
una primera seccién en forma de ala y un borde remanente
cénico, donde el borde remanente cénico se extiende desde
una pared del aspa y en donde el borde remanente cénico
se dobla en un extremo distal para formar una brida
integralmente para reforzarlo y proveer un empuje bhacia
abajo adicional durante la rotacifn de las aspas.

29. El conjunto de ventilador de la Alegacién 28, donde
una primera pared recurva .esta unida a wuna segunda pared
recurva para formar la seccién en forma de ala con una regién
interna hueca.

30. (Cancelada) .
Hoja de reemplazo



31. El conjunto de ventilador de la Alegacitn 28, donde

el grupo de aspas se ha fabricado usando un proceso de

extrusidn.

32. El conjunto de ventilador de la Alegacién 31, donde

la brida refuerza el borde remanente cSnico durante el proceso

de fabricacién por extrusién para que el borde remanente

cbnico resista las rasgaduras durante la fabricacién.

cada

del mepal

33. El conjunto de ventilador de la Alegacibm 28, donde
grupo de aspas comprende aluminio.
34. Un método de fabricacién de las aspas comprende:
ablandar el metal;
forzar el metal por una boquilla de extrusibn
utilizando una prensa de extrusién tal que una aspa de
metal enfriado es extrudida de la boquilla de extrusién
para tener en transversal y de forma uniforme una primera
seccién en ala y un borde remanente cbdnico integralmente
anexos en un extreme de la primera seccién de ala y una
brida de refuerzo que pe extiende hacia afuera desde 1la
direccién del borde remanente cSnico durante 1la
extrusidén, para inhibir el rasgado del borde remanente
cbénico.
35. El método de la Alegaci6n 34, donde el ablandamiento
comprende el ablandamiento del aluminio.
36. El método de la Alegacién 34, donde el ablandamiento

del metal comprende el ablandamiento de una aleacifn de aluminio con

por lo menos una de cobre, manganeso, Bilicona, magnesio y zinc.

comprende

37. El métecdo de la Alegaci6én 34, donde el métode ademas

la fabricacién de un molde de extrusidén para producir un

aspa con una regién interna hueca.

comprende

38. El método de la Alegacidén 34, donde el mé&todo ademis

la fabricacién de un molde de extrusifn para producir un

aspa con una regién interna sblida.

39. (Cancelada).
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40. El método de la Alegacidn 39, donde las aspas unidas
son separadas para formar un grupco de aspas individuales.

41. El método de la Alegacién 34, donde forzar el metal
en el molde de extrusiém produce por lo menos un aspa <on una
transversal uniforme.

42. El método de la Alegacién 41, donde forzar el metal
en el molde de extrusién produce por lo menos una aspa con una
primera superficie y una segqunda superficie que se combinan para
formar una seccifn en forma de ala, la cual mejora las propiedades
de columa del flujo de_aire producide por al menos un aspa.

43. El método de la Alegacién 42, donde forzar el metal
en el molde de extrusién produce por lo menos una aspa con una
primera superficie extendida que comprende por lo menoa un borde
remanente cénico y una brida reforzada, la cual resulta en un disefio

de ala mejorado.

COLO 14823-841-001-0
ID-2
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Intornationa. _ plication No.

WRITTEN OPINION
PCT/USO4/00125

1. Basis of the opinion
1. With regard to the elements of the intemnational application:
the internations! application a5 originally filed
E the description:
pages 1-17 , A8 originally filed

PagcsNONE |, filed with the demand
pages NONB , filed with the letter of

E the claims;
pages 1822 , a8 ociginally filed
pages NONB , 85 amended (together with any statement) under Article 19

pagesNONE |, filed with the demand
pages NONE , filed with the letter of
E thednwings: )
pages 1-6 , 45 originally filed
pages NONE , filed with the demand
pages NONE .ﬁledwi:hﬂ::leﬂerof

D the sequence listing part of the description:
pages NONE _, 85 ariginally filed
pages NONE , filed with the demand
pages NONE , filed with the letter of

2. With regard to the language, auudmmubdlbovemmhmormmwwmmthnnwmﬂu
language in which the international application was filed, unless otherwise indicated under this item.
These clements were available or fumnished to this Authority in the following langnage which is:
[[] the anguage of s translation fumnished for the parposes of international search (under Rule23. 1(b)).
[ the 1anguage of publication of the intemational application (under Rule 48.3(b)).
[] the language of the transiation furnished for the purposes of intemational preliminary examination(under Rules
55.2 and/or 55.3).
3. “ﬁ&npdbmyuuhoﬂdennﬂunﬂmnddnwmdmlondmﬂnmbmﬂmﬂnppﬁmdm.umm
opinion was drawn on the basis of the sequence ligting:
I:l contained in the international application in printed form.
D filed together with the intemational application in camputer readable form.
furnished subsequently to this Authority in written form.
furnished subsequently to this Authority in computer readable form.
D The statcment that the subsequenily furnished writtcn sequence listing docs not go beyond the disclosure in the
international application as filed has been fumished.
|:| The statement that the information recorded in computer readable form is identical to the written sequence listi
has been furnighed,
4. [X] The amendments have resulted in the cancellation of:

the description, pages NONE
the claims, Nos. NONB
the drawings, sheetséfig NONE
5. [] This opinion has been drawn as if (sams of) the amendments had not been made, since they have boon considered to go
beyond the disclosure as filed, as Indicated in the Supplemantal Box (Rule 70.2(c).

. Raplmnhmuﬂdnmmﬁmmwmﬂwqﬂmhmpamwmlnﬁmﬁmmm&!;mrqmwh
this apinion as “originally filed. *
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V. Reasoned statement under Rule 66.2(a)(ll) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1, STATEMENT
Novelty (N) Clyims 1-43 YES
Claims NONE NO
Inventive Step (IS) Claims 2,10,15,19,20,23,27,30 and 39-43 YES
Claims 1,3-9,11-14,16-18,21,22 24-26,28,29 and 31-38 NO
Industrial Applicability (IA) Claims 143 YES
Claims NONB NO

2. CITATIONS AND EXPLANATIONS
Please Sca Continuation Sheet

114
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VII. Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

The drawings are objected to under PCT Rulo 66.2(a)(11l) as contnining the following defect(s) in the form or content thereof: “the
third curved wall is Joinod to a second curved wall to form s solid interlor region” recited in claims 5,18 and 38.
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. Internatiomal spplication No,
WRITTEN OPINION PCT/USDH/ 00125

Supplemental Box
(To be used when the space in any of the preceding boxes is not sufficient)

TIME LIMIT: .
The time limit set for response to a Written Opinion may not be extended. 37 CFR 1.484(d). Any response received after the
expiration of the time Jimit sct in the Written Opinion will not be considered In preparing the Inttrnationat Preliminary Examinstion

Y. 2. Chstlons and Explanations:

Claims 1, 3-8, 12, 16-18, 24, 28, 29, 34, 37 and 38 lack an inveative stop under PCT Articls 33(3) as being obvious over
Mills (Patemt Number 2,450,440) In view of Perry ot al. (Perry) (Puiemt Number 5,492,448).

Regarding claims 1, 4, 12, 16, 17, 24, 28, 29, 34 and 37, as shown In Figs. 2-4, Mills discioso & fan azsembly comprizing:
a fan biades (1) attached (o the rotatable shaft whorein éach fan blade is formed of an oxtruded metal such that a first curved wall (6)
is joinad to a sccond curved wall (7) to form s leading junction (8) and & wailing junction (9), and wherein the tralling junction (9)
extends to form a third curved wall having a tralling edge (10); the first curved wall (5) being joined to a second carved wall (7) o
form a hollow interior region (pot mumbered; howover, clearly ncon in Fig. 2); the trulling edge (11, 12) comprising a tapered shape
that decreases in thickness across its length, However, Mills fulls to disclose a flangs distally extending from the tralling edge.

Ragarding claims 1, 16, 28 and 34, as shown In Figs. 12A-12J, Penry teaches that it is convantlonal in the arn.to utillze a
flange (37) distally extending from the truiiing edge In a continvoes manner wuch that the sagniar dispiscement of the flange (37) from
the truiling edge'forms a bent region. With regard claims 3, S, 13 and 38, Perry further discloses the first curved wall (22) 1s joined to
a sccond curved wall (23) to form & solld interior region. It would have been obvious (o ane having ordinary akill in the art at the
time the invenilon was made, to have utllized the fdange exiending from the traifing odge, ss tught by Pearry o the Mills apparsius,
slnce the uses of thereof would have improved the performance of the fan.

Claims 6-9, 21 and 22 lack sn Inventive step under PCT Article 33(3) as being obvious over Mills (Paient Number
2,450,440) in viow of Perry et al. (Perry) (Pateat Number §,492,448).

Reparding claims 6-9, 21 and 22, the modified Mills discloses the invention as reclied above; however, the modified Mills
falls to discloge each fan blade comprising & cros sectional width betwoen 5 inches and 8 inches; each fan blade comprising a cross
scctional height between 0.75 inches end 1.5 inches; cach fan blade comprising & length betwoen 4 feet and 14 fioet; the firt curved
wall and second curved wall comprising a thickness between 1/16 inches and 3/16 inches. It would have been obvicus to one having
ordinary skill in the art at the time the imvention was made, to have utiiize of the cross sectional width, height, length of the fn blade
and (ha thiciaesy of the first and sscond curved walls, since it has been held that where the genarsl conditions of a claim are disclosed
in the prior an, discovering the optimum or workahle ranges involves anly routine akill In the art.

Claims 11 snd 25 lack an mveative step under PCT Article 33(3) as belng obvious over Mills (Patent Number 2,450,440) in
view of Perry et al. (Perry) (Patent Number 5,492,448), )

Regarding claims 11 and 25, (he modified Mills discloses the invention as recited above; however, the modified Mills fails
to disclose tie flange comprising & length botween 1/8 inches and 3/8 inches. [t would have boen obvious to ons having ordinary skill
In the art at (he time the invention was made, to have utilize of the range of the flange's length, since it has been hald that where the
geaeral conditions of a claim are disclosed In the prior art, discovering the optirmm or workable ranges involves only routine skill in
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[ Supplemental Bax
(To be usod when the space in any of the preceding boxas 1s not sufficlent)
the art.

Claimn 13 lacks an inventive step ander PCT Articls 33(3) as balog obvious over Mills (Patant Numbor 2,450,440) in view
of Perry ot al, (Perry) (Patent Number 5,492,448).

Regunding claim 13, the modified Milils discloses the invention as recited sbove; howover, the modified Mills fails to
disclose the plurality of fan blades inchuding at least teq fun blades. It would have been obvious to one having ordinary akill in the art
af the time the invention was made, (o have wilizod ten fan blades, since it has beem heid that mere duplication of the esseatial
working parts of a device involves only routine skill in the art.

Clalms 33, 35 nnd 36 lack an Inventive siop under PCT Amticle 33(3) as belng obvious over Mills (Patent Number
2,450,440) in view of Perry et al. (Perry) (Patent Number 5,492,448).

Regarding ciaims 33, 35 and 36, the modifisd Mills discloses the invention as recited above; howover, the modified Mills
fuils to disclose the material which makes up the fag blade. It would have been obvious to ons having ordinary akill in the art at the
tme the invention was made, to have utilized the fan blade being made of ahxynimm since it has been held o be within the gensral
skill of a worker in the art to select & known material an the "basis of its sultshility for the intended use as a matter of obvicus design
choioo,

Clalms 14, 26, 31 and 32 lack an lnvendve step under PCT Articls 33{3) ss being obviona over Milla (Patent Number
2,450,440) in viow of Perry et al. (Perry) (Patent Number 5,492,448).
clalms 14, 26, 31 snd 32, the modified Milla discloses the invention as recited above; however, the modified
Mills fails to discloss the fan bixdes are fabricated using an extrusion tochnique. However, where & product by process claim ls
rejocted over a prior art product that appears to be identical, although produced by a different process, the burden la upon the
applicants to coms forward with evidence establishing sn obvious differenca batwesa the two.

amzmuomuuumhrcrmsam-m.mmmmumm«mwnm
wpem:npnduﬂlhgdpbunghmmfnmmemnp

Claims 10, 15, 19, 20, 23, 27 and 30 meet the criteria set out in PCT Article 31(2)-(3), because the prior art does not teach or
falrly suggest the thickness of the third curved wall; the extruded motal comprising aluminum; the extruded cross sectional profile
comprising a croas-sectional width of 7 inches and cross-sectionsal height of 1 inche; the thickness of the firnst and second curved walls;
the third curved wall being oxtanded to form the Gpered trailing edge wherein the tapered trailing odge being bent at & distal end to
form the flange.

Claims 39-43 moet the critaria sot out in PCT Articls 33(2)-(3), because the prior art does not teach or fhirly mggest the
Mmmnmmmmummmnmmm the metal into the mold producing at
least on fan blade with & uniform cross-section.

Claims 1-43 meet the criteria set out in PCT Article 33(4) becase the subject matter claimad can be mads or used In
industry.
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PATENT COOPERATION TREATY
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY
UNITED STATES PATENT OFFICE
Applicant; Mechanization Systeams Company, Inc.
International Application No.: PCT/AUS04/00125
Intemational Filing Date: 05 January 2004
Priority Date Claimed: 06 January 2003
Title of Invention: COOLING FAN WITH REINFORCED
BLADE
. November 28, 2004
Mail Stop: PCT
Commissloner For Patents
P.O. Box 1450

Alexandria, VA 22313-1450
R NSE TO WRITTEN OPINION

Dear Madam:

In response to the Written Opinion malled 29 September 2004, please
amend tl;le application as follows. This response to the Examiner's Written
Opinion supplants the Applicant’s correspondence dated September 15,
2004, which responds to the Notification of Transmittal of the Intemational
Search Report and the Written Opinion of the Intemnational Searching
Authority.

IN THE SPECIFICATION

Please amend following paragraph in the speclfication with the
following paragraph. A replacement sheet is attached.

Page 10, paragraph starting with line 1 and ending on Page 10, line
10:

In addition, the two surfaces 506, 510 meet at a leading edge 512.
The hollow interior reglon 522, which may also be referred to as a cavity
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region, may comprise a rectangularly-shaped central section 500. A planar
third surface 516 may be formed at the interior wall 524 in the region of
section 500, and a planar fourth surface 520 may be formed at the interior of
wall 530 in the region of section 500. In one aspect, the planar interior
surfaces 516, 520 may be substantially parallel to each cther. It should be
appreciated that the fan blade 316 may comprise a solld Interior region
without departing from the scope of the present invention asg is seen In FIG
SA. It should also be appreciated that the cross-sectional dimensions of the
fan blade 318 including the reinforced tralling edge 514 will be described in
greater detail herein below with reference to Figure 7B.

IN THE CLAIMS
Currently, Claims 1-43 are now pending. Pleass cancel Claims 2, 19,
30, and 39 without prejudice. New claims 44-49 are being added in the
current amendment. Claims 1, 16, 28, and 34 are being amended as follows:

1. (Currently Amended) A fan assembly for circulating air In
an industrial building, the fan assembly comprising:

a support adapted to allow the mounting of the fan assembly to the
roof of the industrial bullding; '

a motor coupled to the support, the motor engaged with a rotatable
shaft so as to induce rotation of the shaft; and

a plurality of girfoill shaped fan blades attached to the rotatable shaft,
wherein each fan blade is formed of an extruded material such
that a first curved wall is Joined to a second curved wall to form

. aleading junction and a trailing junction, and wherein the tralling

junction extends to form a third curved wall having a tralling
edge, each blade further comprising a bent flange that distaity
extends from the tralling edge in a continuous manner euch-that

at reinforces o tralling edge. |
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2.  (Cancelled)

16. (Currently Amendad) A metal fan blade for a fan assembly
used in an Industrial building, the fan blade comprising an extruded cross-
sectlonal profile with a ¢ nal wi 7 Inch
having a plurality of curved walls, whereln a first-curved wall Is joined to a
saecond curved wall to form an airfoil shape having a tralling edge that
includes a flange extending outward from the direction of the tralling edge,
wherein the flanged portion of the tralling edge downwardly extends from the
lower surface of the tralling edge such that the angular displa.cement of the
flanged portion from the lower surface of the tralling edge forms a reinforced
region that Increasaes the structural rigidity of the trailing edge so that the
flanged trailing edge resists damage, and wherein the flange increases the
volume of airflow resulting from the operation of the fan assembly having the
fan blade.

' 19. (Cancelled).

28. (Currently Amended) A fan assembly for coolin industrial
buildings, the fan assembly comprising:
a mounting assembly having a rotatable hub that attaches the fan
assembly to the ceiling of the Industrial bullding;
a plurality of fan blades mounted to the rotatable hub, wherein each of

the plurality of fan blades is at least 4 feet long and Is formed of -

an extruded metal so as to have a first air foil sectlon and a

tapered tralling edge, wherein ered trallin d
i of the in red trallin

MMMMAM\QG_W

3-to reinforce

the tapered trailing edge and so as to provldo Increased
downward thrust during rotation of the fan blades.

14
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30. (Cancelled)

34, (Currently Amended) A method of forming a fan blade
comprising:

softening a metal,

forcing the metal Into an extrusion meld-dig AN € ¢
such that a cooled metal fan blade is extruded out of the
extrusion meld-die s0 as to have in cross-section a first alr foll
saction and a tapered trailing edge Integrally attached to an end
of the first alr foil section and a reinforcing flange that extends
outward from the direction of the tapered tralling edge so as to
reinforce the tapered tralling edge during extrusion to inhiblt
tearing of the tapered tralling edge.

39. (Cancelled)

44, -(New) A fan assembly for qlrculatlng air in an industrial bullding,
the fan assombly comprising:

a support adapted to allow the mounting of the fan assembiy to the

roof of the industrial building;
" a motor coupled to the support, the motor engaged with a rotatable

shaft 50 as to induce rotation of the shaft; and

a plurality of fan biades attached to the rotatable shaft, wherein each
fan blade is formed of an extruded metal such that a first curved
wall is jolned to a second curved wall to form a leading junction
and a trailing junction, and wherein the tralling junction extends
to form a third curved wall having a tapered shape that
decreases in thickness across its length-from approximately
0.1875 (3/18)inches at the tralling junction to approximately
0.0625 (1/16) inches at a trailing edge, each blade further
comprising & flange that distally extands from the trailing edge in
a continuous manner such that the angular displacement of the

(2]
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flange from the trailing edge forms a bent region that reinforces
the trailing edge.

45. (New) A metal fan blade for a fan assembly used in an industrial
building, the fan blade comprising an extruded cross-sectional profile having a
plurality of curved walls, wherein a first curved wall comprising a thickness of
approximately 0.15625 (5/32) inches is jolned to a second curved wall
comprising a thickness of approximately 0.15625 (5/32) inches to form an
airfoll shape having a tralling edge that includes a flange extending outward
from the direction of the trailing edge, wherein the flanged portion of the
tralling edge downwardly extends from the lower surface of the tralling edge
such that the angular displacement of the flanged portion from the lower
surface of the traillng edge forms a reinforced region that increases the
structural rigidity of the tralling edge so that the flanged training edge resists
damage, and wherein the flange increases the volume of alrflow resulting
from the operation of the fan assembly having the fan blade.

48. (New) The fan blade of Claim 45, wherain the tralling edge
comprises a tapered shape that decreases in thickneas across Its length.

47. (New) The fan blade of Claim 45, whereln the flange comprises
a length between approximately 0.125 (1/8) and 0.375 (3/8) inches.

48. (New) The fan blade of Claim 45, wherein the fan blade is
fabricated using an extrusion die to form the extruded cross-sectional profile
of the fan blade.

48. (New): The fan blade of Claim 45, wherein the fan blade is
formed using an aluminum extrusion technique.

REMARKS
In her written opinlon, the Examiner noted that the drawings are
objected to under PCT Rule 66.2(a)(iii) as containing defects in the form or .
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content thereof. An additional drawing FIG. 5A has been included to detall a
solid interior region. This additional drawing FIG. 5A adds no new matter as
page 10, lines 6-8 provide for a solid interior region.

In her written opinion, the Examiner rejected claims 1, 3-8, 11-14, 16-
18, 21, 22, 24-26, 28, 29 and 31-38 as lacking inventive step under PCT
article 33(3) as being obvious over US-2,450,440 (hereinafter "Milis”) in view
of US-5,492,448 (hereinafter “Perry”). Claims 1, 16, 28 and 34 have been
replaced by amended claims bearing the same numbers. Claims 2, 19, 30
and 38 have been cancelled and all other claims remain unchanged. Claims
44-49 are newly added.

Applicant has amended independent claims 1, 16, 28 and 34 by
incorporating the inventive step limitations of dependent claims 2, 19, 30 and
39 into the respective independent claims pursuant to the suggestion of the
Examiner that those dependent claims provide an inventive step. The
specific amendments made by Applicant are more fully described in the .
following paragraphs.

Applicant has Incorporated the limitations of dependent claim 2 into
independent claim 1 as the Examiner in her written opinion has provided that
claim 2 mests the criteria set out in PCT Article 33(2)-(3), because the prior
art does not teach or fairly suggest an alirfoll shape having a tapered edge
being bent to form the flange. Applicant requests that claim 2 be deleted from
the'claim set. Applicant respectfully urges that Claim 1 now possesses
inventive step over Mills in view of Perry.

Applicant has incorporated the limitations of dependent claim 18 into
independent claim 16 as the Examiner in her written opinion has provided that
claim 19 meets the criteria set out in PCT Article 33(2)-(3), because the prior
art does not teach or fairly suggest an extruded cross sectional profile
comprising a cross-sectional width of approximately 7 Inches. Applicant
requests that claim 19 be deleted from the claim set. Applicant respectfully
urges that Claim 18 now possesses inventive step over Mills in view of Perry
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Applicant has incorporated the limitations of dependent claim 30 into
independent claim 28 as the Examiner in her written opinion provided that
claim 30 meets the criteria set out in PCT Atrticle 33(2)-(3), because the prior
art doss not teach or fairly suggest a wall extended to form a tapered tralling
edge, and wherein the tapered trailing edge is bent at a distal end to form the
flange. Applicant requests that claim 30 be deleted from the claim set.
Applicant respectfully urges that Claim 28 now possesses inventive step over

Mills in view of Peny.
Applicant has Incorporated the limitations of dependent claim 38 into

independent claim 34 as the Examiner In her written opinion has provided that
claim 39 meets the criteria set out In PCT Article 33(2)-(3), because the prior
art does not teach or fairly suggest the use of an extrusion press to force the
softened metal through the extrusion die producing at least one fan blade with
a uniform cross section. Applicant requests that claim 30 be deleted from the
claim sat. Applicant respectfully urges that Claim 34 now possesses Inventive
step over Mills in view of Pery.

Reconsideration and a favorable Intemational Preliminary Examination
Report are requested In view of the foregoing amendments.

Respectfully submitted,
LATHROP & GAGE LC

Sy

Robett J. breghts, Reg. No.: 46,854
2345 Grand Boulgvard, Sulte 2400
Kansas City, NisSouri 64108

(816) 460-5814 Telephone

(816) 292-2001 Facsimile .

CC 1346492v2
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In addition, the two surfaces 506, 510 meet at a leading edge 512. The bollow
interior region 522, which may also be referred to as a cavity region, may comprise a
rectangularly-shaped central section 500. A planar third surface 516 may be formed at the
interior wall 524 in the region of section 500, and a planar fourth surface 520 may be formed
at the interior of wall 530 in the region of section 500. In one aspect, the planar imterior
surfaces 516, 520 may bo substantially parallel to each other. Jt should be spprecinted that the
fan blade 316 may comgprise a solid interior region without departing from the acope of the
present invention as is seen in FIG SA. It should also be appreciated that the cross-sectional
dimensions of the fan blade 316 including the reinforced trailing edge 514 will be described
in greater detsil hersin below with reference 1o Figure 7B,

Moreover, the reinforced tmiling adge 514 may comprise a downwardly extending
flange 58 supported by a bent region 536. As illustrated in Figuro S, the reinforced trailing
edge 514 extends from the trailing junction 532 in a manner so as to follow the curvature of
the first curved wall 524. The distal end of reinforced trailing edge 514 bends downward in a
manner 80 as to form the bent region 536 and the downwardly extending flangs 538. The
flangs 538 distally extends from the reinforced trailing edge 514 via the bent region 536 and
forms a first angle 540 with the reinforced truiling edge 514. Depending on the particular
application and operation of the fan biade 316, the length of the flange 538 and the angular
displacement of the first angle 540 may vary in magnitnde without departing from ths scope
of the present invention.

The length of the flange 538 may comprise a magnituds between 0.125 (1/8) and
0.375 (3/8) inches, and the angnlar displacement of the first angle may comprise a magnitude
between 80 and 100 degrees. In a preforred embodiment, the fange 538 may comptise &
length of approximately 0.25 (1/4) inches, and the first angle 540 may comprise an angulsr
displacement of approximately 90 degrees. In addition, the fan biade 316 including the
reinforced trailing edge may comprise extruded aluminam, but it shoald be appreciated that
the fan blade 316 may comprise various generully known extruded muterinls without
departing from tho scope of the present invention.

In one aspect, the stractural bend of the bent region 536 increases the streagth of the
distal end of the reinforced treiling edge 514 in a manner such that the structoral bead
improves rigidity by providing supporting forces in two dimensions relatively paratlel and



10

15

20

WO 2004/063571 PCT/US2004/000125
WHATIS CLAIMED IS:
) A fan assembly for circulating air in an industrial building, the fan assembly
comprising:
a support adapted to allow the mounting of the fan assembly to the roof of the
industriat building;
a motor coupled to the support, the motor engaged with a rotatable shaft so as to
induce rotation of the shaft; and

a plurality of airfoil shaped fan blades attached to the rotatable shaft, wherein each
fan blade is formed of an extruded material such that a first curved wall is
joined to a second curved wall to form 2 leading junction and a trailing
junction, and wherein the trailing junction extends to form a third curved wall

27

baving a trailing edge, each blade further comprising a bent flange that .

distally extends from the trailing edge in a continnous manner that reinforces
the trailing edge.
2. (Cancelled)

3. Thefmmnbliofdﬁml.whudndwﬂmpdmwudlyumdlﬁom
the lower surface of the third wall,

4, The fan assembly of Claim 1, wherein the first curved wall is joined to a
second curved wall to form a hollow interior region.

5. The fan assembly of Claim |, wherein the first curved wall is joined to a
second curved wall to form a solid interior region.

6. The fan assembly of claim 1, wherein each fan blade comprises a cross-
sectional width bstween approximestely 5 inches and 8 inches.

7. The fan assembly of Claim 1, wherein each fan blade comprises a cross-
sectional height between approximately 0.75 (3/4) inches and 1.50 (3/2) inches.

8. The fan assembly of Claim 1, wherein each fan blads comprises a length
between approximately 4 fect and 15 feet. ’

9. The fan assembly of Claim 1, wherein the first and second curved ‘walls
comprise a thickness between approximately 0.0625 (1/16) inches and (/1875 (3/16) inches.

REPLACEMENT SHEET
-18-
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10. The fan assembly of Claim 1, wherein the third curved wall comprises a
tapered shape that decreages in thickness across its length from approximately 0.1875 (3/16)
inches at the trailing junction to approximately 0.0625 (1/16) inches at the trailing edgs.

11.  The fan assembly of Claim 1, wherein the flange comprises a length between
approximately 0.125 (1/8) and 0.375 (3/8) inches.

12.  The fan assembly of Claim |, wherein the plurality of fan blades ars attached
to a hub, which is connected to a rotatable shaft.

13.  The fan assembly of Claim 1, wherein the plurality of fan blades includes at
least ten fan blades.

14,  The fan assembly of Claim 1, wherein each of the plurality of fan blades are
fabricated using an extrusion technique.

15. The fan assembly of Claim 14, wherein the extruded metal comprises
aluminum,

16. A metal fan blade for a fan assembly nsed in an industrisl building, the fan
blade comprising an extruded cross-sectional profile with a cross-sectional. width of
approximately 7 inches and having a plurality of curved walls, wherein a first carved wall is
Joined to a second curved wall to form an airfoil shape and the first curved wall is extended to
formn a tapered trailing edge wherein the distal end of the tapered trailing edge is bent to form
a flange extending outward from the direction of the trailing edge, wherein the flanged
portion of the trailing edge downwardly extsuds from the lower surface of the trailing edge
such that the angular displacement of the flanged portion from the lower surface of the
trailing edge forms a reinforced region that increases the structural rigidity of the trailing edge
80 that the flanged trailing edge resists damage, and wherein the flange increases the volume
of airflow resulting from the operation of the fan assembly having the fan blade.

17.  The fan biade of Claim 16, wherein the first curved wall is joined to a second
curved wall to form & hollow interior region. ’

18. The fan blade of Claim 16, wherein the first curved wall is joined to a second
curved wall to form a solid interior region.

REPLACEMENT SHEET
-19-



10

15

WO 2004/063571 PCT/US2004/000125

19.  (Cancelled)

20. The fan blade of claim 16, wherein the extruded cross-sectional profiles
comprises a cross-sectional height of approximately 1 inches.

21. The fan blade of claim 16, wherein the fan blade comprises a length of at
least 4 fect.

22.  The fan blade of claim 16, wherein the fan blade cooprises a length of at
least less than 15 feet.

23. The fan blade of claim 16, wherein the fint and second curved walls
compriso a thickness of approximately 0.15625 (5/32) inches.

24.  The fen blade of claim 16, wherein the trailing edge comprises a tapered
shape that decreases in thickness across its length,

25. The fan blade of claim 16, wherein the flange comprises a length between
approximately 0.125 (1/8) and 0.375 (3/B) inches.

26. The fan blade of claim 16, wherein the fan blade is fabricated using an
extrusion die to form the extruded cross-sectional profile of the fan blade.

27. The fan blade of claim 16, wherein the fan blade is formed using an
aluminum extrusion technique.

28. A fan assembly for cooling industrial buildings, the fan assembly comprising:

a mounting assembly having a rotatable hub that attaches the fan assembly to the
ceiling of the industrial building;

a plorality of fan blades mounted to the rotatable hub, wherein each of the plurality of
fan blades is at loast 4 feet long and is formed of an extruded metal so as to
have a first air foil section and a tapered trailing edge, wherein the tapered
trailing edge extends from a wall of the fan blade and wherein the tapered
trailing edge is bent at a distal end to integrally form a flange to reinforcs the
tapered trailing edge and so as to provide increased downward thrust during
rotation of the fan blades.

REPLACEMENT SHEET
-20-
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29. The fan assembly of Claim 28, wherein a first curved wall is joined to a
second curved wall to form the first air foil section having a hollow interior region.

30. (Cancelled)

31.  The fan assembly of Claim 28, wherein the plurality of fan biades are formed
using an extrusion fabrication process.

32,  The fan assembly of Claim 28, wherein the flange reinforces the tapered
trailing edge during the extrusion fabrication process so that the tapered trailing edge resists
tearing while being formed.

33.  The fan assembly of Claim 28, wherein each of the plurality of fan blades
comprises aluminum.

M, A method of forming a fan blade comprising:

softening a metal;

forcing the metal into an cxtrusion die using an extrusion die using an extrusion press

such that a cooled metal fan blade is extruded out of the extrusion die so as to
-have in uniform cross-section a first air foil section and a tapered trailing
edge integrally attached to an end of the first air foil section and a reinforcing
flange that extends outward from the direction of the tapered trailing edgs 30
as to reinforce the tapered trailing edge during extrusion to inhibit tearing of
the tapered trailing edge.

35.  The method of Claim 34, wherein sofiening the metal comprises softening
aluminum. '

36. The method of Claim 34, wherein softening the metal comprises softening an
alloyed aluminum with at least one of copper, manganese, gilicon, magnesium and zinc.

37. 'The method of Claim 34, wherein the method further comprises forming an
extrusion mold to produce the fan blade with a hollow interior region.

38.  The method of Claim 34, wherein the method further comprises forming an
extrusion mold to produce the fan blade with a solid interiar region. ’

39. (Cancelled)
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44. A fan assembly for circulating air in an industrial building, the fan assembly
comprising:

a support adapted to allow the mounting of the fan assembly to the roof of the

a motor coupled to the support, the motor engaged with a rotatable shaft so as to
induce rotation of the shaft; and

. a plunality of fan blades attached to the rotatable shaft, wherein each fan blade is

formed of aa extruded metal such that a first curved wall is joined to a second

curved wall to form a leading junction and & trailing junction, and wherein

the trailing junction extends to form a third curved wall baving a tapered

shape that decreases in thickness across its length from approximately 0.1875

(3/16)inches at the trailing junction to approximately 0.0625 (1/16) inches at

a trailing edge, each blade further comprising a flange that distally extends

from the trailing edge in a continuous manner such that the angular

displacement of the flange from the trailing edge forms a bent region that

45. A metal fan blade for a fan assembly used in an industrial building, the fan
blade comprising an extruded cross-sectional profile having a plurality of curved walls;
wherein a first curved wall comprising & thickness of approximately 0.15625 (5/32) inches is
joined to a second curved wall comprising a thickness of approximately 0.15625 (5/32) inches
to form an airfoil shape having a trailing edge that incindes a flange extending outward from
the direction of the trailing edge, wherein the flanged portion of the trailing edge downwardly
extends from the lower surface of the trailing edge such that the angular displacement of the
flanged portion from the lower surface of the trailing edge forms a reinforced region that
increases the structural rigidity of the trailing edge so that the flanged training edge resists
damage, and wherein the flange increases the volume of airflow resulting from the operation
of the fan assembly having the fan blade.

46, The fan blade of Claim 45, wherein the trailing edge comprises a tapered
shape that decreases in thickness across its length.

47. The fan blade of Claim 45, wherein the flange comprises a length betwesn
approximately 0.125 (1/8) and 0.375 (3/8) inches.

REPLACEMENT SHEET
-22-
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48, The fan blade of Claim 45, wherein the fan blade is fabricated using an
extrusion die to form the extruded cross-sectional profile of the fan blade.

49. The fan blade of Claim 45, wherein the fan blade is formed using an
aluminum extrusion technique.

REPLACEMENT SHEET
23-
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LO QUE SE ALEGA ES:
1. Un conjunto de ventilador para la circulacién del aire

en un edificio industrial, donde el conjunto de ventilador
comprende :

un soporte adaptado para permitir el montaje del conjunto
del ventilador al techo del edificio industrial;

un motor acoplado al soporte, el motor accionado por un eje
giratorio para inducir la rotacién del eje;

y un grupo de aspas en forma de ala unidas al eje giratorio,
donde cada aspa es fabricada en un metal extrudido tal que la
primera pared recurva es unida a la segunda pared recurva para
formar una unién principal y una unién remanente, y donde la
unién remanente se extiende para formar una tercera pared recurva
con un borde remanente y siguiendo la curvatura de la primera
pared recurva, cada aspa comprenderé ademis una brida doblada que

ge extiende distalmente desde el borde remanente de manera

continua.
2. {Cancelada) .
3. El conjunto de ventilador en la Alegacién i, donde 1la

brida se extiende hacia abajo desde la superficie inferior de la
tercera pared recurva

4. El conjunto de ventilador en la Alegacién 1, donde la
primera pared recurva es unida a la segunda pared recurva para
formar una regién interma hueca.

5. El conjunto de ventilador en la Alegacién 1, donde la
primera pared recurva es unida a la segunda pared recurva para
formar una regién interna sélida.

6. El c¢onjunto de ventilador en la Alegacién 1, donde
cada aspa comprende una tranaversal ancha aproximadamente entre 5
pulgadas y 8 pulgadas.

7. El conjunto de ventilador en la Alegaci6én 1, donde
cada aspa comprende una transversal alta entre aproximadamente
0.75 (3/4) pulgadas y 1.50 (3/2) pulgadas.

a. El conjunto de ventilador en la Alegacién 1, donde
cada aspa comprende una longitud entre aproximadamente 4 pies -y
14 pies.

9. El conjunto de ventilador en la Alegacién 1 donde la

primera y segunda paredes recurvas comprenden un espesor de
aproximadamente entre 0.0625 (1/16) pulgadas y 0.1875 (3/16)
pulgadas.

10. El conjunto de ventilador en la Alegacién 1, donde la
tercera pared recurva comprende una forma cénica que decrece en

HOJA DE REEMPLAZO
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espesor a lo largo de su longitud desde aproximadamente 0.1875
(3/16) pulgadas en la unién remanente hasta aproximadamente
0.0625 (1/16) pulgadas en el borde remanente.

11. El conjunto de ventilador en la Alegacién 1, donde la
brida comprende una longitud de aproximadamente 0.125 (1/8) y
0.375 {(3/8) pulgadas.

12. El conjunto de ventilador en la Alegacién 1, donde el
grupo de las aspas unidas a un modulo estid conectado a un eje
giratorio.

13. El conjunto de ventilador en la Alegacién 1, donde el
grupo de aspas incluye por lo menos diez aspas.

14, El conjunto de ventilador en la Alegacifn 1, donde
cada grupo de aspas es fabricado usando la técnica de extrusién.

15. El conjunto de ventilador en la Alegacién 14, donde el
metal extrudido comprende el aluminio.

16. Una aspa de metal para un conjunto de ventilador usado
en un edificico industrial, el aspa comprendiendo un perfil
transversal extrudido con un ancho transversal de aproximadamente
7 pulgadas y con un grupo de paredes recurvas, donde la primera
pared recurva es unida a la segunda pared recurva para formar un
ala con un borde remanente que incluye una brida que se extiende
hacia afuera desde la direccién del borde remanente, donde 1la
porcién embridada del borde remanente se extiende hacia abajo
desde la superficie inferior del borde remanente tal cue el
desplazamiento angular de la porcién embridada desde la
superficie inferior del borde remanente forma una regidn
reforzada que incremente 1la rigidez estructural del borde
remanente para que el borde remanente embridadc resiste a los
daflos y donde la brida incrementa el volumen del flujo de aire
resultante de la operacién del conjunto de ventilador con las
aspas.

17. Las aspas en la Alegaclién 16, donde la primera pared
recurva se une a la segunda pared recurva para formar una regién
interior hueca.

lé. Las aspas en la Alegacidn 16, donde la primera pared
recurva Be une a la segunda pared recurva para formar una regién
interna sé&lida.

19. (Cancelada) .

20. Las aspas en' la Alegacién 16, donde el perfil
transversal extrudido comprende una altura transversal de
aproximadamente 1 pulgada.

HOJA DE REEMPLATO
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21. Las aspas en la Alegacién 16, donde el aspa comprende
una longitud de por lo menos 4 pies.

22. Las aspaa en la Alegaclién 16, donde 1las aspas
comprenden una longitud de miximo 15 pies.

23. Las aspas en la Alegacién 16, donde la primera y
segunda paredes recurvas comprende un espesor de aproximadamente
0.15625 (5/32) pulgadas.

24, Las aspas en la Alegaci6n 16, donde el borde remanente
comprende una forma cénica gue decrece en espesor a lo largoc de
su longitud.

25. Las aspas de la Alegacitn 16, donde la brida comprende
una longitud entre aproximadamente 0.125 (1/8) y 0.375 (3/8)
pulgadas.

26. Las aspasa de la Alegacién 16, donde el aspa es
fabricada usando una boquilla de extrusién para formar el perfil
traﬁsversal extrudido del aspa.

27. Las aspas de la Alegacién 26, donde el aspa es formada
usando la técnica de la extrusién del aluminio.

28. Un conjunto de ventilador para enfriar edificios
industriales, donde el conjunto de ventilador comprende:

un conjunto de montaje con un modulo giratoric que une
el conjunto del ventilador al techo del edificio industrial;
un grupo de aspas meontadas en el modulo giratorio,
donde cada grupo de aspas es de por lo menos 4 pies de largo

y est8 fabricado en metal extrudido resultando en una

primera seccién en forma de ala y un borde remanente cénico,

donde el borde remanente cénico se extiende desde una pared
del aspa y en donde el borde remanente cénico eas doblado en

un extremo distal para formar una brida para reforzarlo y

proveer un empuje hacia abajo adicional durante la rotacién

de las aspas.

29. El conjunto de ventilador de la Alegacién 28, donde
una primera pared recurva est& unida a una segunda pared recurva
para formar la seccifn en forma de ala con una regién interna
hueca.

30. (Cancelada) .

31. El conjunto de ventilador de la Alegacién 28, donde el
grupo de aspas se ha fabricado usando un proceso de extrusién.

32. El conjunto de ventilador de la Alegacién 31, donde la
brida refuerza el borde remanente cénico durante el proceso de
fabricacién por extrusién para que el borde remanente c¢énico
resista las rasgaduras durante la fabricacién.

BOJA DE REENPLAZO



33. El conjunto de ventilador de la Alegacién 28, donde

cada grupoc de aspas comprende aluminio.

34. El método de fabricacién de las aspas comprende:

ablandar el metal;

forzar el metal en un molde de extrusién tal que una
aspa de metal enfriado es extrudida de una boquilla de
extrusién usando una prensa de extrusién para tener en
transversal un primera seccién en ala y un borde remanente
cénico integralmente anexos en un extreme de la primera
geccién de ala y una brida de refuerzo que se extiende hacia
afuera desde la direccién del borde remanente cSnice durante
la extrusién, para inhibir el rasgado del borde remanente
cbnico.

35. El método de la Alegacidn 34, donde el ablandamiento
del metal comprende el ablandamiento del aluminio.

36. El método de la Alegacifn 34, donde el ablandamiento
del metal comprende el ablandamiento de una aleacién de aluminio con
por lo menos una de cobre, manganeso, silicona, magnesio y' zine.

37. El método de la Alegacién 34, donde el método ademés
comprende la fabricacién de un molde de extrusién para producir un aspa
con una regién interma hueca.

38. El método de la Alegacifin 34, donde el método ademés
comprende la fabricacifn de un molde de extrusién para producir un
aspa con una regién interna sélida.

39. (Cancelada) .

40. El método de la Alegaciémn 39, donde las aspas unidas
son geparadas para formar un grupo de aspas individuales.

41. El método de la Alegacién 34, donde forzar el metal en
el molde de extrusién produce por lo menos un aspa con una transversal
uniforme.

42. El método de la Alegacién 41, donde forzar el metal en
el molde de extrusién produce por lo mencos una aspa con una primera
superficie y una segunda superficie gque se combinan para formar una
seccién en forma de ala, la cual mejora las propiedadea de columma del
flujo de aire producido por al menos un aspa.

43. El métocdo de la Alegacién 42, donde forzar el metal en
el molde de extrusién produce por lo menos una aspa con una primera
superficie extendida que comprende por lo menoa un borde remanente
¢bnico y una brida reforzada, la cual resulta en un disefio de ala
mejorado.

44, Un conjunto de ventilador para circular aire en un
edificio industrial, donde el conjunto de ventilador comprende:

HOJA DE REENPLAZO
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un soporte adaptado para permitir el montaje del
conjunto de ventilador al techo del edificio industrial;

un motor acoplado al soporte, donde el motor estd
enganchado con un eje rotacional de forma que induzca la

rotacién del eje; y

un grupo de aspas unidas al eje rotacional, donde cada
aspa eBtd fabricada en wmetal extrudido de forma que wuna
primera pared recurva se une a una segunda pared recurva
para formar una unién principal y una unién remanente, y en
donde la unién remanente se extiende para formar una tercera“

pared recurva con forma remanente que disminuye su grosor a

lo largo de su longitud desde aproximadamente 0,1875 (3/16)

pulgadas en la unién remanente hasta aproximadamente 0,0625

{(1/16) pulgadas en el borde remanente, y cada aspa ademés

comprende una brida que se extiende desde el borde remanente

en forma continua de forma tal que el desplazamiento angular
de la brida desde el borde remanente forma una regién
doblada que refuerza el bhorde remanente.

45. Una aspa de metal para un conjunto de ventilador usado
en un edificio industrial, el aspa comprendiendo un perfil
tranaversal extrudido con un grupo de paredes recurvas, donde la
primera pared recurva gque comprende un grosor aproximado de
0,15625 (5/32) pulgadas es unida a la segunda pared recurva gque
comprende un grosor de aproximadamente 0,15625 (5/32) pulgadas
para formar un ala con un borde remanente que incluye una brida
que Be extiende hacia afuera desde la direccién del borde
remanente, donde la porcién embridada del borde remanente ae
extiende hacia abajo deade la superficie inferior del borde
remanente tal que el desplazamiento angular de 1la porecién
embridada desde la superficie inferior del borde remanente forma
una regién reforzada que incremente la rigidez estructural del
borde remanente para que el borde remanente embridado reasiste a
los dafioe y donde la brida incrementa el volumen del flujo de
aire resultante de la operacién del conjunto de ventilador con
las aspas.

46. El aspa de metal de la alegacifén 45, en donde el borde
remanente comprende una forma cénica que decrece en espesor a lo
largo de su longitud.

47. Las aspas de la AlegaciSn 45, donde la brida comprende
una longitud entre aproximadamente 0.125 (1/8) y 0.375 {3/8)
pulgadas.
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48. Las aspas de la Alegacién 45, donde el aspa es
fabricada usando una boquilla de extrusifn para formar el perfil
transversal extrudido del asapa.

49. Las aspas de la Alegacién 45, donde el aspa es formada
usando la técnica de la extrusién del aluminio.

COLO 14823-841-001-0
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REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y C MERCI

Bogoté,
2020

Doctor (a)
FERRERO EMILIO

REFERENCIA Radicacién No. 5 76607
Solicitud internacional US2004/000125
Fecha inicio fase nacional 08/08/2005

Trémite 11
Evento 379
Actuacidn 430
Oficio No. -2 RLGW

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decigién 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene la copia del documento en que consta la cesibdn del
derecho & la patente del inventor al solicitante o a su causante. (Art. 26-k)
Decisifn 486.

2. La solicitud no contiene el poder debidamente otorgado, con el lleno de los
requisitos exigidos por log articulos 63 y subsiguientes del C6digo de
Procedimiento Civil. Adicionalmente, deber&é presentar el documento que acredita la
existencia y representacifn 1legal de la sociedad solicitante, cuando &sta fuere
persona juridica.

En cumplimiento de 1lo dispuesto por el articulo 39 de la Decisibn 486, se le
requiere para que dentro del términoc de dos meses siguientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerari abandonada y perderi su prelacién.

Notifiquese el presente of
e), del capitulo gliinto 4

Bdio conforme a lo dispuesto en el numeral 5.2, literal
1l tifulo primero de la Circular Unica No.10 de 2001.

El . antefior requerimiento

>~ 46 SET. 2005

fue notificado por filjaclén en lista de



