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Description

FIELD OF THE INVENTION

[0001] The present invention generally relates to
blenders and, more particularly, to a blade for use in a
blender.

BACKGROUND

[0002] Very popular beverages today are those com-
monly referred to as "frozen" drinks or smoothies, where-
by a portion of liquid, which may often include a quantity
of liquor and/or a flavored drink mix, and a portion of ice
may be mixed together in a blending apparatus or blender
having blades to create an almost slush-like drink.
WO 03/077722 A1 discloses a set of knives for an electric
motor-operated food processor, comprising a centrally
fastened knife which is provided with a cutting edge at
the opposite free end areas thereof. In order to technically
and functionally enhance a set of knives of said type in
an advantageous manner, said knife is provided with two
opposite sickle-shaped end sections which run in oppo-
site directions, and the cutting edges are embodied at
the periphery of said sickle-shaped end sections.
CN 201 585 894 U discloses a mounting fixing structure
of a heating control element in a food processor, which
comprises a cup body, a heating disc, a heating tube, a
temperature sensor, a temperature control switch and a
fixing base, wherein the heating disc, the heating tube,
the temperature sensor, the temperature control switch
and the fixing base are disposed inside the cup body.
US 2005/162973 A1 discloses to a blade for use in a
blender or a food processor. More specifically, the inven-
tion relates to a blender blade having wing flaps config-
ured to control the axial flow of a working medium pro-
vided in the blender pitcher. More particularly, the inven-
tion relates to a blender blade, wherein the selective ori-
entation of the wing flaps can provide upwardly directed
axial flow and downwardly directed axial flow.
[0003] Generally, a blender blade may have two blade
wings extending in opposite directions from a blade body.
Each of the two blade wings may be equipped with cutting
surfaces along their leading edges. During operation of
a blender, the blender blade may rotate about an axis of
rotation, and the cutting surfaces may cut through the
working medium provided in the blender container. Of-
tentimes, the blade wings may be angled in relation to
the blade body to provide the blade wings with angles of
attack. Varying the angles of attack of the blade wings
may be used to control the axial flow of the working me-
dium.
[0004] In order to understand the consequences of an-
gling the blade wings in relation to the blade body, the
angle of attack in relation to airfoils must be understood.
With airfoils, the angle of attack may be determined in
relation to the chord line of the airfoil. The chord line is
the line drawn from the leading edge to the trailing edge

of the airfoil, and the angle of attack is the angle formed
between the chord line and horizontal. As the angle of
attack of the airfoil is varied, the "lift" generated by the
airfoil is also varied.
[0005] For example, when an airfoil has a positive an-
gle of attack, the flowing medium may impinge on the
lower surface of the airfoil. Consequently, the angle of
attack may cause the lower surface to deflect the flowing
medium away from the airfoil. The amount of deflection
is related to the orientation of the airfoil. That is, there is
more deflection when there is a high angle of attack and
less deflection when there is a low angle of attack. Such
deflection generates low pressures adjacent the upper
surface of the airfoil.
[0006] For example, the lower surface may push flow-
ing medium away from the path of the airfoil, and an ab-
sence of flowing medium may thereby be created adja-
cent to the upper surface of the airfoil. Due to this absence
of flowing medium, low pressures are provided adjacent
the upper surface, and these low pressure generate the
above-discussed lift. As such, higher angles of attack
produce lower pressures adjacent the upper surface to
generate more lift, and lower angles of attack produce
lower pressures adjacent the upper surface to generate
less lift.
[0007] The lift generated by the angle of attack of the
above-discussed airfoil can be equated with the axial flow
generated by the angle of attack of a blade wing. How-
ever, unlike the above discussed airfoil, the angle of at-
tack of a blade wing may be determined by the forward
or rearward "twist" of the blade wing (relative to its leading
edge) along its longitudinal length. This twist determines
how much working medium impinges the upper surface
or lower surface of the blade wing. Without such impinge-
ment of working medium, the angle of attack would ef-
fectively be zero. For example, if the blade wing was an-
gled upwardly or downwardly (but not twisted forwardly
or rearwardly), the working medium would not impinge
the blade wing, and the angle of attack of such a blade
wing would be effectively zero.
[0008] To create the necessary angle of attack, the
blade wing may be twisted forwardly or rearwardly. When
the blade wing is twisted forwardly, the working medium
impinges the upper surface, and when the blade wing is
twisted rearwardly, the working medium impinges the
lower surface. The amount of twisting determines the
amount of impingement, and amount of axial flow, while
the direction of the twisting (forwardly or rearwardly rel-
ative to its leading edge) determines the direction of the
axial flow.
[0009] For example, if the blade wing is twisted for-
wardly relative to its leading edge, the working medium
will impinge the upper surface of the blade wing, and low
pressures will be generated adjacent the lower surface,
thereby drawing working medium from above to below
the blender blade. On the other hand, if the blade wing
is twisted rearwardly relative to its leading edge, the work-
ing medium will impinge the lower surface, and low pres-
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sure will be generated adjacent the upper surface, there-
by drawing working medium from below to above the
blender blade. Either way, working medium is drawn
through the cutting pattern of the blade wing.
[0010] Traditionally, if it was desired to process or
blend smaller amounts of working medium, such as 0.17
kg (6 ounces) to 0.34 kg (12 ounces) of working medium,
an operator would utilize a smaller container or a con-
tainer having a narrow base. In addition, if it was desired
to process or blend larger amounts of working medium,
such as from 0.34 kg (12 ounces) to over 1.36 kg (48
ounces), the operator would utilize a larger container or
a container having a wide base. Utilizing a narrow based
container to process larger volumes of working medium,
however, may not be desirable, as a narrow based con-
tainer may have problems processing volumes of mate-
rial over 0.91 kg (32 ounces). Conversely, the same may
be true. Utilizing a wide based container to process small-
er volumes of working medium may also not be desirable.

SUMMARY

[0011] A blender blade is described. The blender blade
may be mounted to an interior base of a blender container
for rotation about a vertical axis. A first embodiment of
the blender blade may include a body, a first blade wing,
a first transition section, a second blade wing, a third
blade wing, a second transition section and a fourth blade
wing. The body may include an aperture, wherein the
body may be located on a first horizontal plane. The first
blade wing may extend outwardly from the body along
the first horizontal pane. The first transition section may
extend outwardly at an angle from the body, wherein the
second blade wing that may extend outwardly from the
first transition section. The third blade wing may not be
coplanar with the first horizontal plane and may extend
outwardly from the body at an angle. The second transi-
tion section may extend outwardly at an angle from the
body, wherein the fourth blade wing may extend outward-
ly from the second transition section. At least one of the
second and fourth blade wings may be located on a sec-
ond horizontal plane. For example, the second blade
wing may be located on the second horizontal plane the
fourth blade wing may be located on a third horizontal
plane. In addition, the first blade wing and third blade
wing may each include a wing flap that may extend down-
wardly at an angle from the respective blade wing. The
first, and third blade wings may each include a wing tip
and the second and the fourth blade wings each include
a wing tip, wherein the wing tips may extend at an upward
angle therefrom. The blender blade may be a one-piece
metal blade. The blender blade may process as little as
0.17 kg (6 ounces) up to approximately 1.36 kg (48 ounc-
es) of working medium.
[0012] A second embodiment of the blender blade may
include a body, a first transition section, a second tran-
sition section, a first blade wing and a second blade wing.
The body may include an aperture, wherein the body may

be located on a first horizontal plane. The first transition
section may extend at a downward angle from a side of
the body. The second transition section may extend at a
downward angle from an opposite side of the body. The
first blade wing may extend outwardly from the first tran-
sition section, wherein the first blade wing may be located
on a second horizontal plane. The second blade wing
may extend outwardly from the second transition section,
wherein the second blade wing may be located on a third
horizontal plane. The first blade wing may include a first
wing tip that may be distally located from the body. The
blender blade may be a one-piece metal blade. The
blender blade may process as little as 0.17 kg (6 ounces)
up to approximately 1.36 kg (48 ounces) of working me-
dium.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Objects and advantages together with the op-
eration of the invention may be better understood by ref-
erence to the following detailed description taken in con-
nection with the following illustrations, wherein:

Figure 1 illustrates a perspective view of a blade as-
sembly in an embodiment of the present invention.

Figure 2 illustrates a partially exploded perspective
view of the blade assembly of Figure 1.

Figure 3 illustrates a bottom perspective view of a
first blade of the blade assembly of Figure 1.

Figure 4 illustrates a top view of the first blade of
Figure 3.

Figure 5 illustrates a bottom view of the first blade
of Figure 3.

Figure 6 illustrates a front view of the first blade of
Figure 3.

Figure 7 illustrates a side view of the first blade of
Figure 3.

Figure 8 illustrates a bottom perspective view of a
second blade of the blade assembly of Figure 1.

Figure 9 illustrates a top view of the second blade of
Figure 8.

Figure 10 illustrates a bottom view of the second
blade of Figure 8.

Figure 11 illustrates a front view of the second blade
of Figure 8.

Figure 12 illustrates a side view of the second blade
of Figure 8.
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Figure 13 illustrates a perspective view of a blade
assembly in an embodiment of the present invention.

Figure 14 illustrates a partially exploded perspective
view of the blade assembly of Figure 13.

Figure 15 illustrates a bottom perspective view of a
blade of the blade assembly of Figure 13.

Figure 16 illustrates a top view of the blade of Figure
13.

Figure 17 illustrates a bottom view of the blade of
Figure 13.

Figure 18 illustrates a front view of the blade of Figure
13.

Figure 19 illustrates a side view of the blade of Figure
13.

DETAILED DESCRIPTION

[0014] Reference will now be made in detail to exem-
plary embodiments of the present invention, examples
of which are illustrated in the accompanying drawings. It
is to be understood that other embodiments may be uti-
lized and structural and functional changes may be made
without departing from the respective scope of the inven-
tion. As such, the following description is presented by
way of illustration only and should not limit in any way
the various alternatives and modifications that may be
made to the illustrated embodiments and still be within
the spirit and scope of the invention.
[0015] A blade assembly 10 made in accordance with
an embodiment of the present invention is illustrated in
Figures 1 and 2. The blade assembly 10 may be of any
appropriate shape, size, type or configuration. The blade
assembly 10 may be utilized for any appropriate purpose.
For example, the blade assembly 10 may be utilized in
a blending apparatus to make a blended beverage, such
as a drink made with a portion of liquid and a portion of
ice, as may often be prepared and served in restaurants,
cocktail lounges, or the like.
[0016] The blade assembly 10 may be utilized within
any appropriate blender container (not shown). The
blender container may be of any appropriate shape, size,
type or configuration. For example, the blender container
may be container having a narrow base or a container
having a wide base. Traditionally, if it was desired to proc-
ess or blend smaller amounts of working medium, such
as 0.17 kg (6 ounces) of working medium, an operator
would utilize a smaller container or a container having a
narrow base.
[0017] The narrow based container would aid the blade
assembly to manipulate a lower volume of working me-
dium, whereby it may pile up more and be more effec-
tively manipulated or blended. Utilizing a narrow based

container to process larger volumes of working medium,
however, may not be desirable, as a narrow based con-
tainer may have problems processing volumes of mate-
rial over 0.91 kg (32 ounces).
[0018] Traditionally, if it was desired to process or
blend larger amounts of working medium, such as from
0.34 kg (12 ounces) to over 1.36 kg (48 ounces), the
operator would utilize a larger container or a container
having a wide base. The wide based container would aid
a blade assembly to process up to or over 1.36 kg (48
ounces) of working medium.
[0019] The blade assembly 10 may be utilized in either
a narrow based container or a wide based container.
Moreover, the blade assembly 10 may be utilized to proc-
ess as little as 0.17 kg (6 ounces) up to approximately
1.36 kg (48 ounces) of working medium in a wide based
container.
[0020] The blade assembly 10 may include a first blade
12, a second blade 14 and a mounting assembly 16 (Fig-
ures 1 and 2). The mounting assembly 16 may be of any
appropriate shape, size, type or configuration and include
any appropriate number of types of components. For ex-
ample, the mounting assembly 16 may include a nut 18,
at least one washer 20, a shaft 22, a base mount or mount
24 and a spline 26 (Figures 1 and 2). The mounting as-
sembly 16 may also include any other various compo-
nents (not shown). The nut 18 may be of any appropriate
shape, size, type or configuration, such as an acorn nut
or a cap nut. The mounting assembly 16 may include any
appropriate number of washers 20, such as a pair of
washers. The washers 20 may be of any appropriate
shape, size, type or configuration.
[0021] The shaft 22 may be of any appropriate shape,
size, type or configuration, such as blender shaft. The
mount 24 may be of any appropriate shape, size, type or
configuration, such as of a generally cone shaped con-
figuration that may include a lower threaded section. For
example, when assembled the cone shaped configura-
tion of the mount 24 may comprise a general downward
angle relative to the shaft 22. The spline 26 may be of
any appropriate shape, size, type or configuration.
[0022] In a non-limiting example, when assembled, the
spline 26 may be secured to an end of the shaft 22 and
the mount 22 may be engaged with the shaft 22, such
as at a location above the spline 26. There may also be
a washer 20 located on the shaft 22, such as located
above the mount 22. When assembled, the first blade 12
may be located above the second blade 14, whereby the
blades 12, 14 may be located above the washer 20 on
the shaft 22. The blades 12, 14 may be secured to the
shaft 22 by another washer 20 and the nut 18 (Figures
1 and 2).
[0023] The first blade 12 is illustrated in Figures 3-7.
The first blade 12 may be of any appropriate shape, size,
type or configuration, such as of a generally parallelo-
gram configuration. U.S. Patent No. 7,278,598 describes
in further detail such a blade and its mode(s) of operation.
The first blade 12 may include a body portion 28 having

5 6 



EP 2 621 634 B1

5

5

10

15

20

25

30

35

40

45

50

55

an aperture 34 (Figures 3-7). The aperture 34 may be of
any appropriate shape, size, type or configuration, such
as of a generally square or circular configuration. The
aperture 34 may be located at any appropriate position
on the first blade 12, such as located at an approximately
central location on the body portion 28 (Figures 3-7).
[0024] The aperture 34 may be of a shape and size to
receive the blender shaft 22 to which the first blade 12
may be fixedly attached. The blender shaft 22 may rotate
in any appropriate direction to drive the movement of first
blade 12 inside a blender container. As such, the center
of the aperture 34 and the blender shaft 22 may define
an axis of rotation of the first blade 12 (Figure 2).
[0025] The first blade 12 may be configured for coun-
ter-clockwise rotation in the blender container. The first
blade 12 may include a first blade wing 30 and a second
blade wing 32 (Figures 3-7). The first blade wing 30 may-
be of any appropriate shape, size, type or configuration,
such as of a generally polygonal configuration. The first
blade wing 30 may be located at any appropriate position
on the first blade 12, such as located on one side of the
body portion 28 (Figures 3-7). The first blade wing 30
may include an upper surface 36 and a lower surface 38
(Figures 4-6).
[0026] The second blade wing 32 may be of any ap-
propriate shape, size, type or configuration, such as of a
generally polygonal configuration (Figures 3-7). The sec-
ond blade wing 32 may be located at any appropriate
position on the first blade 12, such as located on a side
of the body portion 28 opposite that of the first blade wing
30 (Figures 3-6). For example, the first blade wing 30
and the second blade wing 32 may extend outwardly from
the body portion 28. The second blade wing 32 may in-
clude an upper surface 40 and a lower surface 42.
[0027] The first blade wing 30 and second blade wing
32 may be asymmetrically disposed relative to body por-
tion 28. For example, first blade wing 30 may share the
same horizontal plane as the body portion 28. Conse-
quently, the body portion 28 and the first blade wing 30
may be uniformly connected, whereby there may be a
smooth transition between their respective upper and
lower surfaces.
[0028] The second blade wing 32, unlike the first blade
wing 30, may be oriented at any appropriate angle, such
as an acute angle, with respect to the horizontal plane
shared by the body portion 28 and the first blade wing
30. In other words, the upper surface 40 of the second
blade wing 32 may be obtusely oriented with respect to
the body portion 28, and the lower surface 42 may be
reflexively oriented with respect to the body portion 28
(Figure 6).
[0029] The first blade wing 30 may include a first wing
tip 44 and the second blade wing 32 may include a second
wing tip 46 (Figures 3-7). The wing tips 44, 46 may be of
any appropriate shape, size, type or configuration, such
as of a generally polygonal configuration. The wing tips
44, 46 may be located at any appropriate position on the
first blade wing 30 and second blade wing 32, respec-

tively. For example, the first wing tip 44 and second wing
tip 46 may extend outwardly from distal ends of the first
blade wing 30 and second blade wing 32, respectively
(Figures 3-6).
[0030] The wing tips 44, 46 may each include an upper
surface 48, 52 and a lower surface 50, 54, respectively
(Figures 4-7). The upper surfaces 48, 52 may be oriented
at obtuse angles with respect to the upper surfaces 36,
40 of the blade wings 30, 32. These angled relationships
between the first blade wing 30 and first wing tip 44 and
between the second blade wing 32 and second wing tip
46 may increase the dimensions of the cutting patterns
of the first blade 12.
[0031] The first blade wing 30 and the second blade
wing 32 may each include at least one leading edge 56,
58, respectively. The leading edges 56, 58 may be of any
appropriate shape, size, type or configuration, such as
of a generally beveled configuration. The leading edges
56, 58 may be located at any appropriate position on the
respective blade wing 30, 32, such as located at a side
of the respective blade wing 30, 32 (Figure 5).
[0032] The first wing tip 44 and the second wing tip 46
may each include at least one leading edge 60, 62, re-
spectively. The leading edges 60, 62 may be of any ap-
propriate shape, size, type or configuration, such as of a
generally beveled configuration. The leading edges 60,
62 may be located at any appropriate position on the
respective wing tip 44, 46, such as located at a side of
the respective wing tip 44, 46 (Figure 5).
[0033] The cutting patterns of the first blade 12 may
be defined by the leading edges 56, 58 of the first blade
wing 30 and second blade wing 32, respectively, and by
the leading edges 60, 62 of the first wing tip 44 and sec-
ond wing tip 46, respectively. Each of these leading edg-
es 56, 58, 60, 62 may be sharpened by respectively bev-
eling the first blade wing 30, second blade wing 32, first
wing tip 44 and second wing tip 46.
[0034] The first blade wing leading edge 56 and the
first wing tip leading edge 60 may be formed along one
side of the first blade 12 and may share cutting respon-
sibilities along that side of the blade 12. The second blade
wing leading edge 58 and the second wing tip leading
edge 62 may be formed along the other side of first blade
12 and may share cutting responsibilities along that side
of the blade 12. Therefore, as the first blade 12 rotates
counter-clockwise about its axis of rotation, the leading
edges 56, 60 located on one side and the leading edges
58, 62 located on the other side of the first blade 12 may
cut through the working medium provided in the blender
container.
[0035] Since the first blade wing 30 and the second
blade wing 32 may be asymmetrically oriented with re-
spect to the body portion 28, the first blade 12 may have
two cutting patterns. The first cutting pattern may be sub-
stantially planar and may be formed by the leading edge
56 of the first blade wing 30 and the leading edge 60 of
the first wing tip 44. The second cutting pattern may be
substantially frusto-conical and may be formed by the
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leading edge 58 of the second blade wing 32 and the
leading edge 62 of the second wing tip 46.
[0036] The first blade wing 30 may include at least one
trailing edge 64 and the second blade wing 32 may in-
clude at least one trailing edge 66 (Figure 5). The trailing
edges 64, 66 maybe of any appropriate shape, size, type
or configuration. The trailing edges 64, 66 may be located
at any appropriate position on the respective blade wing
30, 32, such as located at a side of the respective blade
wing 30, 32 (Figure 5). For example, the trailing edges
64, 66 may be located adjacent to the respective wing
tip 44,46.
[0037] The first blade wing 30 may include a first wing
flap 68 and the second blade wing 32 may include a sec-
ond wing flap 70. The wing flaps 68, 70 may be of any
appropriate shape, size, type or configuration, such as
of a generally rectangular configuration. The wing flaps
68, 70 may be located at any appropriate position on the
respective blade wing 30, 32, such as generally opposite
that of the respective leading edges 56, 58 (Figures 3-7).
For example, the first wing flap 68 and second wing flap
70 may extend outwardly at an angle from the trailing
edges 64, 66 of the first blade wing 30 and second blade
wing 32, respectively. The wing flaps 68, 70 may each
include an upper surface 72, 76 and a lower surface 74,
78, respectively. The lower surfaces 74, 78 of the wing
flaps 68, 70 may be oriented at an obtuse angle with
respect to the lower surfaces 38, 42 of the blade wings
30, 32.
[0038] The wing flaps 68, 70 may be provided to control
the axial flow of the working medium relative to the first
cutting pattern and second cutting pattern irrespective of
the angle of attack of the first blade wing 30 and the sec-
ond blade wing 32. For example, the wing flaps 68, 70
may be positioned at any appropriate angle, such as an-
gled downwardly or upwardly, to respectively increase
the effective camber of the upper surfaces 36, 40 and
the lower surfaces 38, 42 of the blade wings 30, 32, re-
spectively.
[0039] Due to the effective camber increase resulting
from the addition of the wing flaps 68, 70, low pressures
may be generated by the wing flaps 68, 70. The low pres-
sures generated by the wing flaps 68, 70 may compel
axial movement of the working medium.
[0040] In a non-limiting example, in use, as the first
blade 12 is rotating, the working medium flowing under-
neath first blade 12 may impinge the downwardly angled
wing flaps 68, 70. As such, the lower surfaces 74, 78 of
the wing flaps 68, 70 may deflect the working medium
away from the first blade 12. Such deflection may cause
the wing flaps 68, 70 to batter against the working medi-
um, as well as push the working medium away from the
path of the wing flaps 68, 70, thereby generating low pres-
sures adjacent to the upper surfaces 72, 76 of the wing
flaps 68, 70.
[0041] The low pressures generated by the downward-
ly angled wing flaps 68, 70 may draw the working medium
to the upper surfaces 72, 76 of the wing flaps 68, 70.

Moreover, because the upper surface 72 is below the
leading edges 56, 60 of the first blade wing 30, and the
upper surface 76 is below the leading edges 58, 62 of
the second blade wing 32, the working medium may be
drawn downwardly through the first cutting pattern and
second cutting pattern. As such, the downward angle of
the wing flaps 68, 70 and the axial movement caused
thereby may enhance the cutting ability of the first blade
12.
[0042] The opposite holds true if the wing flaps 68, 70
are angled upwardly. For example, as the first blade 12
is rotating, the working medium flowing above the first
blade 12 may impinge the upwardly angled wing flaps
68, 70. As such, the upper surfaces 72, 76 of the wing
flaps 68, 70 may deflect the working medium away from
the path of the wing flaps 68, 70. In the process of de-
flecting the working medium, the wing flaps 68, 70 may
batter against the working medium, thereby generating
low pressures adjacent to the lower surfaces 74, 78.
These low pressures may draw the working medium to
the lower surfaces 74, 78. Since the lower surface 74
would be located above the leading edges 56, 60 and
the lower surface 78 would be located above the leading
edges 58, 62, the working medium may be drawn up-
wardly through the first cutting pattern and second cutting
pattern. As such, the upward angle of the wing flaps 68,
70 and the axial movement caused thereby may enhance
the cutting ability of the first blade 12.
[0043] Whether the wing flaps 68, 70 are angled up-
wardly or downwardly, the amount of working medium
flowing across the first cutting pattern and second cutting
pattern may be increased by increasing the slopes of the
wing flaps 68, 70. Furthermore, as discussed above, the
downward and upward angle of the first wing flap 68 may
draw the working medium downwardly and upwardly, re-
spectively, through the first cutting pattern. Therefore,
with reference to the first blade wing 30 (which has an
angle of attack of zero), the amount and direction of the
axial flow of the working medium may be controlled by
the first wing flap 68 irrespective of the angle of attack of
the first blade wing 30.
[0044] In addition to controlling the axial flow of the
working medium, the orientation of the wing flaps 68, 70
may also control the radial flow of the working medium
relative to the axis of rotation of the first blade 12. For
example, the wing flaps 68, 70 may be canted inwardly
relative to the leading edges 56, 58, respectively. That
is, because the first blade wing 30 and second blade wing
32 may gradually narrow as the blade wings 30, 32 may
extend outwardly from the body portion 28, the trailing
edges 64, 66 may be angled such that the wing flaps 68,
70 may be canted inwardly. As such, the working medium
deflected away from the path of the wing flaps 68, 70 as
the first blade 12 is rotating may be pushed radially in-
wardly relative to the first blade wing 30 and second blade
wing 32, respectively.
[0045] The opposite holds true if the wing flaps 68, 70
are canted outwardly relative to the leading edges 56,
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58, respectively. For example, if the first blade wing 30
and second blade wing 32 gradually broaden as the blade
wings 30, 32 extend outwardly from the body portion 28,
the trailing edges 64, 66 may be angled such that the
wing flaps 68, 70 may be canted outwardly. As such, the
working medium deflected away from the path of the wing
flaps 68, 70 as the first blade 12 is rotating may be pushed
radially outwardly relative to the first blade wing 30 and
second blade wing 32, respectively.
[0046] Therefore, both axial and radial flow may be
controlled by the orientation of the wing flaps 68, 70.
Moreover, when the wing flaps 68, 70 are angled down-
wardly, the wing flaps 68, 70 may also be used to dislodge
working medium from underneath the first blade 12,
which after being dislodged, may then be acted on by
the first cutting pattern and second cutting pattern.
[0047] As stated above, the blade assembly 10 may
include a second blade 14 (Figures 1 and 2). The second
blade 14 is illustrated in Figures 8-12. The second blade
14 may be of any appropriate shape, size, type or con-
figuration, such as of a generally parallelogram configu-
ration. The second blade 14 may include a body portion
82 (Figures 8-11). The body portion 82 may be of any
appropriate shape, size, type or configuration, such as
of a generally rectangular configuration. The body portion
82 may be located at any appropriate position on the
second blade 14, such as at an approximately central
location. The body portion 82 may include an upper sur-
face 94 and a lower surface 96 (Figures 9-11).
[0048] The body portion 82 may include an aperture
84 (Figures 8-11). The aperture 84 may be of any appro-
priate shape, size, type or configuration, such as of a
generally square or circular configuration. The aperture
84 may be located at any appropriate position on the
second blade 14, such as located at an approximately
central location on the body portion 82.
[0049] Like the aperture 34 of the first blade 12, the
aperture 84 may be of a shape and size to receive the
blender shaft 22 (Figure 2). The second blade 14 may
also be fixedly attached to the blender shaft 22. The
blender shaft 22 may rotate in any appropriate direction
to drive the movement of the second blade 14 inside the
blender container. As such, the center of the aperture 84
and the blender shaft 22 may define an axis of rotation
of the second blade 14 (Figure 2). The axis of rotation of
the first blade 12 and the axis of rotation of the second
blade 14 may be the same. The second blade 14 may
be configured for counter-clockwise rotation in the blend-
er container, whereby the second blade 14 may rotated
in the same direction as the first blade 12.
[0050] The second blade 14 may include a first transi-
tion section 86 and a second transition section 88 (Fig-
ures 8-11). The transition sections 86, 88 may be of any
appropriate shape, size, type or configuration, such as
of a generally rectangular configuration. The transition
sections 86, 88 may be located at any appropriate posi-
tion on the second blade 14, such as located on opposite
sides of the body portion 82. For example, the first tran-

sition section 86 may extend outwardly and at an angle
away from one side of the body portion 82, and the sec-
ond transition section 88 may extend outwardly and at
an angle away from the opposite side of the body portion
82 (Figures 11 and 12). The transition sections 86, 88
may extend outwardly at a downward angle that may be
similar or approximate to the angle of the mount 24,
whereby the downward angles of the transition sections
86, 88 may correspond to the angle of the mount 24.
[0051] The second transition section 88 may be slightly
larger than the first transition section 86, whereby the
second transition section 88 may extend farther down-
wards than the first transition section 86 (Figure 11). The
transition sections 86, 88 may each include an upper
surface 98, 102 and a lower surface 100, 104, respec-
tively (Figures 9-11). The transition sections 86, 88 may
extend away from the body portion 82 at any appropriate
angles. For example, the transition sections 86, 88 may
extend away from the body portion 82 at approximately
similar or differing angles. The transition sections 86, 88
may extend away from the lower surface 96 of the body
portion 82 at obtuse angles. In other words, the lower
surfaces 100, 104 of the transition sections 86, 88 may
be obtusely oriented with respect to the lower surface 96
of the body portion 82 (Figure 11).
[0052] The second blade 14 may include a first blade
wing 90 and a second blade wing 92 (Figures 8-11). The
first blade wing 90 may be of any appropriate shape, size,
type or configuration, such as of a generally polygonal
configuration. The first blade wing 90 may be located at
any appropriate position on the second blade 14, such
as located on one side of the body portion 82 (Figures
8-11). For example, the first blade wing 90 may be located
and extend from the first transition section 86. The first
blade wing 90 may include an upper surface 106 and a
lower surface 108 (Figures 9-11).
[0053] The second blade wing 92 may be of any ap-
propriate shape, size, type or configuration, such as of a
generally polygonal configuration. The second blade
wing 92 may be located at any appropriate position on
the second blade 14, such as located on a side of the
body portion 82 opposite that of the first blade wing 90
(Figures 8- 11). For example, the second blade wing 92
may be located and extend from the second transition
section 88. The second blade wing 92 may include an
upper surface 110 and a lower surface 112.
[0054] The first blade wing 90 and second blade wing
92 may be asymmetrically disposed or may be a general
opposite mirror image of one another relative to body
portion 82. The body portion 82, first transition section
86 and first blade wing 90 may all be uniformly connected,
whereby there may be a smooth transition between their
respective upper surfaces 94, 98, 106 and lower surfaces
96, 100, 108 (Figures 8- 11). Similarly, the body portion
82, second transition section 88 and second blade wing
92 may all be uniformly connected, whereby there may
be a smooth transition between their respective upper
surfaces 94, 102, 110 and lower surfaces 96, 104, 112.
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[0055] The first blade wing 90 may be oriented at any
appropriate angle, such as an obtuse angle with respect
to the first transition section 86. In other words, the upper
surface 106 of the first blade wing 90 may be obtusely
oriented with respect to the upper surface 98 of the first
transition section 86 (Figure 11). The second blade wing
92 may be oriented at any appropriate angle, such as an
obtuse angle with respect to the second transition section
88. In other words, the upper surface 110 of the second
blade wing 92 may be obtusely oriented with respect to
the upper surface 102 of the second transition section
88. The body portion 82, first blade wing 90 and second
blade wing 92 may all generally be parallel to one anoth-
er.
[0056] The first blade wing 90 includes a first wing tip
114 and the second blade wing 92 includes a second
wing tip 116. The wing tips 114, 116 may be of any ap-
propriate shape, size, type or configuration, such as of a
generally polygonal configuration. The wing tips 1 14, 1
16 may be located at any appropriate position on the first
blade wing 90 and second blade wing 92, respectively.
For example, the first wing tip 1 14 and second wing tip
1 16 may extend outwardly from distal ends of the first
blade wing 90 and second blade wing 92, respectively
(Figures 8-11).
[0057] The wing tips 114, 1 16 may each include an
upper surface 118, 122 and a lower surface 120, 124,
respectively (Figures 9-11). The upper surfaces 1 18,
122 may be oriented at obtuse angles with respect to the
upper surfaces 106, 110 of the blade wings 90, 92. These
angled relationships between the first blade wing 90 and
first wing tip 1 14 and between the second blade wing 92
and second wing tip 1 16 may increase the dimensions
of the cutting patterns of the second blade 14.
[0058] The body portion 82 may include at least one
leading edge 126. For example, the body portion 82 may
include a pair of leading edges 126. The leading edges
126 may be of any appropriate shape, size, type or con-
figuration, such as of a generally beveled configuration.
The leading edges 126 may be located at any appropriate
position on the body portion 82, such as located at op-
posite sides and corners of the body portion 82 (Figure
10).
[0059] The first transition section 86 and second tran-
sition section 88 may each include at least one leading
edge 128, 130, respectively. The leading edges 128, 130
may be of any appropriate shape, size, type or configu-
ration, such as of a generally beveled configuration. The
leading edges 128, 130 may be located at any appropri-
ate position on the respective transition section 86, 88,
such as located at a side of the respective transition sec-
tion 86, 88 (Figure 10).
[0060] The first blade wing 90 and the second blade
wing 92 may each include at least one leading edge 132,
134, respectively. The leading edges 132, 134 may be
of any appropriate shape, size, type or configuration,
such as of a generally beveled configuration. The leading
edges 132, 134 may be located at any appropriate posi-

tion on the respective blade wing 90, 92, such as located
at a side of the respective blade wing 90, 92 (Figure 10).
[0061] The first wing tip 114 and the second wing tip
116 may each include at least one leading edge 135,
136, respectively. The leading edges 135, 136 may be
of any appropriate shape, size, type or configuration,
such as of a generally beveled configuration. The leading
edges 135, 136 may be located at any appropriate posi-
tion on the respective wing tip 114, 116, such as located
at a side of the respective wing tip 114, 116 (Figure 10).
[0062] The cutting patterns of the second blade 14 may
be defined by the leading edges 126, 128, 132, 135 of
the body portion 82, first transition section 86, first blade
wing 90 and first wing tip 114, respectively. The cutting
patterns of the second blade 14 may also be defined by
the leading edges 126, 130, 134, 136 of the body portion
82, second transition section 88, second blade wing 92
and second wing tip 116, respectively. Each of these
leading edges 126, 128, 130, 132, 134, 135, 136 may be
sharpened by respectively beveling the body portion 82,
first transition section 86, second transition section 88,
first blade wing 90, second blade wing 92, first wing tip
114 and second wing tip 116.
[0063] The leading edges 126, 128, 132, 135 of one
side of the blade 14 may all be formed along one side of
the second blade 14 and may form a general continuous
beveled surface or leading edge from the approximate
center of the body portion 82 all the way to the wing tip
114, and may share cutting responsibilities along that
side of the second blade 14 (Figure 10). In addition, the
leading edges 126, 130, 134, 136 of the opposite side of
the blade 14 may all be formed along the other side of
the second blade 14 and may form a general continuous
beveled surface or leading edge from the approximate
center of the body portion 82 all the way to the wing tip
116, and may share cutting responsibilities along that
side of the second blade 14 (Figure 10). Therefore, as
the second blade 14 rotates about its axis of rotation, the
leading edges 126, 128, 132, 135 located on one side
and the leading edges 126, 130, 134, 136 located on the
other side of the second blade 14 may cut through the
working medium provided in the blender container.
[0064] The second blade 14 may have two cutting pat-
terns. The first cutting pattern may be substantially planar
and may be formed by the leading edges 26, 128, 132,
135. The second cutting pattern may also be substantially
planar and may be formed by the leading edges 26, 130,
134, 136. In addition, the first blade wing 90 may be lo-
cated slightly lower than the second blade wing 92 to
assist in processing as much of the working medium as
possible. In use, both of the blade wings 90, 92 may drop
down relatively close to the bottom of the container base,
whereby the blade wings 90, 92 may process any mate-
rial located in the bottom of the container.
[0065] The first blade wing 90 may include at least one
trailing edge 137 and the second blade wing 92 may in-
clude at least one trailing edge 138. The trailing edges
137, 138 may be of any appropriate shape, size, type or
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configuration. The trailing edges 137, 138 may be located
at any appropriate position on the respective blade wing
90, 92, such as located at a side of the respective blade
wing 90, 92 (Figure 10). For example, the trailing edges
137, 138 may be located adjacent to the respective wing
tip 114, 116.
[0066] A blade assembly 140 made in accordance with
another embodiment of the present invention is illustrated
in Figures 13 and 14. The blade assembly 140 may be
of any appropriate shape, size, type or configuration. The
blade assembly 140 may be utilized for any appropriate
purpose. For example, the blade assembly 140 may be
utilized in a blending apparatus to make a blended bev-
erage, such as a drink made with a portion of liquid and
a portion of ice, as may often be prepared and served in
restaurants, cocktail lounges, or the like.
[0067] The blade assembly 140 may be utilized within
any appropriate blender container (not shown). The
blender container may be of any appropriate shape, size,
type or configuration. For example, the blender container
may be container having a narrow base or a container
having a wide base. Similar to the blade assembly 10,
the blade assembly 140 may be utilized in either a narrow
based container or a wide based container. Moreover,
the blade assembly 140 may be utilized to process as
little as 0.17 kg (6 ounces) up to approximately 1.36 kg
(48 ounces) of working medium in a wide based contain-
er.
[0068] The blade assembly 140 may include a blade
142 and a mounting assembly 16 (Figures 13 and 14).
The mounting assembly 16 may be of any appropriate
shape, size, type or configuration and include any appro-
priate number of types of components. For example, the
mounting assembly 16 may include a nut 18, at least one
washer 20, a shaft 22, a mount 24 and a spline 26 (Fig-
ures 13 and 14). The mounting assembly 16 may also
include any other various components (not shown). The
nut 18 may be of any appropriate shape, size, type or
configuration, such as an acorn nut or a cap nut. The
mounting assembly 16 may include any appropriate
number of washers 20, such as a pair of washers. The
washers 20 may be of any appropriate shape, size, type
or configuration.
[0069] The shaft 22 may be of any appropriate shape,
size, type or configuration, such as blender shaft. The
mount 24 may be of any appropriate shape, size, type or
configuration, such as of a generally cone shaped con-
figuration that may include a lower threaded section. For
example, when assembled the cone shaped configura-
tion of the mount 24 may comprise a general downward
angle relative to the shaft 22. The spline 26 may be of
any appropriate shape, size, type or configuration.
[0070] In a non-limiting example, when assembled, the
spline 26 may be secured to an end of the shaft 22 and
the mount 22 may be engaged with the shaft 22, such
as at a location above the spline 26. There may also be
a washer 20 located on the shaft 22, such as located
above the mount 22. When assembled, the blade 142

may be located above the washer 20 on the shaft 22.
The blades 142 may be secured to the shaft 22 by another
washer 20 and the nut 18 (Figures 13 and 14).
[0071] The blade 142 is illustrated in Figures 15-19.
The blade 142 may be of any appropriate shape, size,
type or configuration, such as of a general plus sign con-
figuration. The blade 142 may include a body portion 144
having an aperture 154 (Figures 15-17). The aperture
154 may be of any appropriate shape, size, type or con-
figuration, such as of a generally square or circular con-
figuration. The aperture 154 may be located at any ap-
propriate position on the blade 142, such as located at
an approximately central location on the body portion 144
(Figures 15-17).
[0072] The aperture 154 may be of a shape and size
to receive the blender shaft 22 to which the blade 142
may be fixedly attached. The blender shaft 22 may rotate
in any appropriate direction to drive the movement of
blade 142 inside the blender container. As such, the cent-
er of the aperture 154 and the blender shaft 22 may define
an axis of rotation of the blade 142 (Figure 14).
[0073] The blade 142 may be configured for counter-
clockwise rotation in the blender container. The blade
142 may include a first blade wing 146, a second blade
wing 148, a third blade wing 150 and a fourth blade wing
152 (Figures 15-17). The blade wings may be integrally
146, 148, 150, 152 formed with one anther. The blade
wings 146, 148, 150, 152 may be located and oriented
in any appropriate positions on the blade 142. For exam-
ple, the first blade wing 146 and third blade wing 150 may
be located opposite of one another and the second blade
wing 148 and the fourth blade wing 152 may be located
opposite of one another. In addition, the first and third
blade wings 146, 150 may be of similar configurations
and the second and fourth blade wings 148, 152 maybe
of similar configurations.
[0074] The first blade wing 146 may be of any appro-
priate shape, size, type or configuration, such as of a
generally polygonal configuration. The first blade wing
146 may be located at any appropriate position on the
blade 142, such as located on one side of the body portion
144. The first blade wing 146 may include an upper sur-
face 156 and a lower surface 158 (Figures 16 and 17).
[0075] The third blade wing 150 may be of any appro-
priate shape, size, type or configuration, such as of a
generally polygonal configuration (Figures 15-17). The
third blade wing 150 may be located at any appropriate
position on the blade 142, such as located on a side of
the body portion 144 opposite that of the first blade wing
146 (Figures 15-17). For example, the first blade wing
146 and the third blade wing 150 may extend outwardly
from the body portion 144 in opposite directions. The
third blade wing 150 may include an upper surface 164
and a lower surface 166.
[0076] The first blade wing 146 and third blade wing
150 may be asymmetrically disposed relative to body por-
tion 144. For example, first blade wing 146 may share
the same horizontal plane as the body portion 144. Con-
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sequently, the body portion 144 and the first blade wing
146 may be uniformly connected, whereby there may be
a smooth transition between their respective upper and
lower surfaces.
[0077] The third blade wing 150, unlike the first blade
wing 146, may be oriented at any appropriate angle, such
as an acute angle, with respect to the horizontal plane
shared by the body portion 144 and the first blade wing
146. In other words, the upper surface 164 of the third
blade wing 150 may be obtusely oriented with respect to
the body portion 144, and the lower surface 166 may be
reflexively oriented with respect to the body portion 144
(Figures 16 and 17).
[0078] The blade 142 may include a pair of transition
sections 196, 198 (Figures 16 and 17). The transition
sections 196, 198 may be of any appropriate shape, size,
type or configuration, such as of a generally rectangular
configuration. The transition sections 196, 198 may be
located at any appropriate position on the blade 142, such
as located on opposite sides of the body portion 144. For
example, the transition section 196 may extend outward-
ly and at an angle away from one side of the body portion
144, and the other transition section 198 may extend out-
wardly and at an angle away from the opposite side of
the body portion 144 (Figures 16, 17 and 19). The tran-
sition sections 196, 198 may extend outwardly at a down-
ward angle that may be similar or approximate to the
angle of the mount 24, whereby the downward angles of
the transition sections 196, 198 may correspond to the
angle of the mount 24.
[0079] The transition section 198 of the fourth blade
wing 152 may be slightly larger than the transition section
196, whereby the transition section 198 may extend far-
ther downwards than the transition section 196 (Figure
19). The transition sections 196, 198 may each include
an upper surface 200, 204 and a lower surface 202, 206,
respectively (Figures 16 and 17). The transition sections
196, 198 may extend away from the body portion 144 at
any appropriate angles. For example, the transition sec-
tions 196, 198 may extend away from the body portion
144 at approximately similar or differing angles. The tran-
sition sections 196, 198 may extend away from the body
portion 144 at obtuse angles. In other words, the lower
surfaces 202, 206 of the transition sections 196, 198 may
be obtusely oriented with respect to the body portion 144
(Figure 19).
[0080] The second blade wing 148 may be of any ap-
propriate shape, size, type or configuration, such as of a
generally polygonal configuration. The second blade
wing 148 may be located at any appropriate position on
the blade 142, such as located on one side of the body
portion 144 (Figures 15-17). For example, the second
blade wing 148 may be located and extend from the tran-
sition section 196. The second blade wing 148 may in-
clude an upper surface 160 and a lower surface 162 (Fig-
ures 16 and 17).
[0081] The fourth blade wing 152 may be of any ap-
propriate shape, size, type or configuration, such as of a

generally polygonal configuration. The fourth blade wing
152 may be located at any appropriate position on the
blade 142, such as located on a side of the body portion
144 opposite that of the second blade wing 148 (Figures
15-17). For example, the fourth blade wing 152 may be
located and extend from the transition section 198. The
fourth blade wing 152 may include an upper surface 168
and a lower surface 170.
[0082] The second blade wing 148 and fourth blade
wing 152 may be asymmetrically disposed or may be a
general opposite mirror image of one another relative to
body portion 144. The body portion 144, transition section
196 and second blade wing 148 may all be uniformly
connected, whereby there may be a smooth transition
between their respective upper surfaces 200, 160 and
lower surfaces 202, 162 (Figures 16 and 17). Similarly,
the body portion 144, transition section 198 and fourth
blade wing 152 may all be uniformly connected, whereby
there may be a smooth transition between their respec-
tive upper surfaces 204, 168 and lower surfaces 206,
170.
[0083] The second blade wing 148 may be oriented at
any appropriate angle, such as an obtuse angle with re-
spect to the transition section 196. In other words, the
upper surface 160 of the second blade wing 148 may be
obtusely oriented with respect to the upper surface 204
of the transition section 196 (Figures 16, 17 and 19). The
fourth blade wing 152 may be oriented at any appropriate
angle, such as an obtuse angle with respect to the tran-
sition section 198. In other words, the upper surface 168
of the fourth blade wing 152 may be obtusely oriented
with respect to the upper surface 204 of the transition
section 198. The body portion 144, second blade wing
148 and fourth blade wing 152 may all generally be par-
allel to one another.
[0084] The first blade wing 146 may include a first wing
tip 172, the second blade wing 148 includes a second
wing tip 174, the third blade wing 150 may include a third
wing tip 176 and the fourth blade wing 152 includes a
fourth wing tip 178 (Figures 16 and 17). The wing tips
172, 176 may be of any appropriate shape, size, type or
configuration, such as of a generally polygonal configu-
ration. The wing tips 172, 176 may be located at any
appropriate position on the first blade wing 146 and third
blade wing 150, respectively. For example, the first wing
tip 172 and third wing tip 176 may extend outwardly from
distal ends of the first blade wing 146 and third blade
wing 150, respectively (Figures 16 and 17).
[0085] The wing tips 174, 178 may be of any appropri-
ate shape, size, type or configuration, such as of a gen-
erally polygonal configuration. The wing tips 174, 178
may be located at any appropriate position on the second
blade wing 148 and fourth blade wing 152, respectively.
For example, the second wing tip 174 and fourth wing tip
178 may extend outwardly from distal ends of the second
blade wing 148 and fourth blade wing 152, respectively
(Figures 16 and 17).
[0086] The wing tips 172, 176 of the first and third blade
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wings 146, 150 may each include an upper surface 180,
188 and a lower surface 182, 190, respectively (Figures
16 and 17). The upper surfaces 180, 188 may be oriented
at obtuse angles with respect to the upper surfaces 156,
164 of the blade wings 146, 150. These angled relation-
ships between the first blade wing 146 and first wing tip
172 and between the third blade wing 150 and third wing
tip 176 may increase the dimensions of the cutting pat-
terns of the blade 142.
[0087] The wing tips 174, 178 of the second and fourth
blade wings 148, 152 may each include an upper surface
184, 192 and a lower surface 186, 194, respectively (Fig-
ures 16 and 17). The upper surfaces 184, 192 may be
oriented at obtuse angles with respect to the upper sur-
faces 160, 168 of the blade wings 148, 152. These angled
relationships between the second blade wing 148 and
second wing tip 174 and between the fourth blade wing
152 and fourth wing tip 178 may increase the dimensions
of the cutting patterns of the blade 142.
[0088] The first blade wing 146 and the third blade wing
150 may each include at least one leading edge 208,
212, respectively. The leading edges 208, 212 may be
of any appropriate shape, size, type or configuration,
such as of a generally beveled configuration. The leading
edges 208, 212 may be located at any appropriate posi-
tion on the respective blade wing 146, 150, such as lo-
cated at a side of the respective blade wing 146, 150
(Figure 17).
[0089] The first wing tip 172 and the third wing tip 176
may each include at least one leading edge 216, 220,
respectively. The leading edges 216, 220 may be of any
appropriate shape, size, type or configuration, such as
of a generally beveled configuration. The leading edges
216, 220 may be located at any appropriate position on
the respective wing tip 172, 176, such as located at a
side of the respective wing tip 172, 176 (Figure 17).
[0090] The transition section 196 and transition section
198 may each include at least one leading edge 224,
226, respectively. The leading edges 224, 226 may be
of any appropriate shape, size, type or configuration,
such as of a generally beveled configuration. The leading
edges 224, 226 may be located at any appropriate posi-
tion on the respective transition section 196, 198, such
as located at a side of the respective transition section
196, 198 (Figure 17).
[0091] The second blade wing 148 and the fourth blade
wing 152 may each include at least one leading edge
210, 214, respectively. The leading edges 210, 214 may
be of any appropriate shape, size, type or configuration,
such as of a generally beveled configuration. The leading
edges 210, 214 may be located at any appropriate posi-
tion on the respective blade wing 148, 152, such as lo-
cated at a side of the respective blade wing 148, 152
(Figure 17).
[0092] The second wing tip 174 and the fourth wing tip
178 may each include at least one leading edge 218,
222, respectively. The leading edges 218, 222 may be
of any appropriate shape, size, type or configuration,

such as of a generally beveled configuration. The leading
edges 218, 222 may be located at any appropriate posi-
tion on the respective wing tip 174, 178, such as located
at a side of the respective wing tip 174, 178 (Figure 17).
[0093] The cutting patterns of the blade 142 may be
defined by the leading edges 208, 212 of the first blade
wing 146 and third blade wing 150, respectively, and by
the leading edges 216, 220 of the first wing tip 172 and
third wing tip 176, respectively. The cutting patterns of
the blade 142 may also be defined by the leading edges
224, 210, 218 of the transition section 196, second blade
wing 148 and second wing tip 174, respectively. The cut-
ting patterns of the blade 142 may be further defined by
the leading edges 226, 214, 222 of the transition section
198, fourth blade wing 152 and fourth wing tip 178, re-
spectively.
[0094] The leading edges 208, 212, 216, 220 may be
sharpened by respectively beveling the first blade wing
146, third blade wing 150, first wing tip 172 and third wing
tip 176. In addition, the leading edges 224, 226, 210, 214,
218, 222 may be sharpened by respectively beveling the
transition section 196, transition section 198, second
blade wing 148, fourth blade wing 152, second wing tip
174 and fourth wing tip 178.
[0095] The first blade wing leading edge 208 and the
first wing tip leading edge 216 may be formed along one
side of the blade 142 and may share cutting responsibil-
ities along that side of the blade 12. The second blade
wing leading edge 212 and the second wing tip leading
edge 220 may be formed along the other side of blade
142 and may share cutting responsibilities along that side
of the blade 142. Therefore, as the blade 142 rotates
counter-clockwise about its axis of rotation, the leading
edges 208, 216 located on one side and the leading edg-
es 212, 220 located on the other side of the blade 142
may cut through the working medium provided in the
blender container.
[0096] Since the first blade wing 146 and the third blade
wing 150 may be asymmetrically oriented with respect
to the body portion 144, the blade 142 may have two
cutting patterns. The first cutting pattern may be substan-
tially planar and may be formed by the leading edge 208
of the first blade wing 146 and the leading edge 216 of
the first wing tip 172. The second cutting pattern may be
substantially frusto-conical and may be formed by the
leading edge 212 of the third blade wing 150 and the
leading edge 220 of the third wing tip 176.
[0097] The leading edges 224, 210, 218 of one side of
the second blade wing 148 may all be formed along one
side of the blade 142 and may form a general continuous
beveled surface or leading edge from the approximate
center of the body portion 144 all the way to the wing tip
174, and may share cutting responsibilities along that
side
of the blade 142 (Figure 17). In addition, the leading edg-
es 226, 214, 222 of the opposite side of the fourth blade
wing 152 may all be formed along the other side of the
blade 142 and may form a general continuous beveled
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surface or leading edge from the approximate center of
the body portion 144 all the way to the wing tip 178, and
may share cutting responsibilities along that side of the
blade 142 (Figure 17). Therefore, as the blade 142 ro-
tates about its axis of rotation, the leading edges 224,
210, 218 located on one side and the leading edges 226,
214, 222 located on the other side of the blade 142 may
cut through the working medium provided in the blender
container.
[0098] The blade 142 may have two cutting patterns.
The first cutting pattern may be substantially planar and
may be formed by the leading edges 224, 210, 218. The
second cutting pattern may also be substantially planar
and may be formed by the leading edges 226, 214, 222.
In addition, the fourth blade wing 152 may be located
slightly lower than the second blade wing 148 to assist
in processing as much of the working medium as possi-
ble. In use, both of the blade wings 148, 152 may drop
down relatively close to the bottom of the container base,
whereby the blade wings 148, 152 may process any ma-
terial located in the bottom of the container, thus enabling
processing of lower volumes (0.17-0.34 kg (6-12 ounc-
es)) of working medium in a wide bottom container.
[0099] The first blade wing 146 may include at least
one trailing edge 228 and the third blade wing 150 may
include at least one trailing edge 232 (Figure 17). The
trailing edges 228, 232 may be of any appropriate shape,
size, type or configuration. The trailing edges 228, 232
may be located at any appropriate position on the re-
spective blade wing 146, 150, such as located at a side
of the respective blade wing 146, 150 (Figure 17). For
example, the trailing edges 228, 232 may be located ad-
jacent to the respective wing tip 172, 176.
[0100] The second blade wing 148 may include at least
one trailing edge 230 and the fourth blade wing 152 may
include at least one trailing edge 234. The trailing edges
230, 234 may be of any appropriate shape, size, type or
configuration. The trailing edges 230, 234 may be located
at any appropriate position on the respective blade wing
148, 152, such as located at a side of the respective blade
wing 148, 152 (Figure 17). For example, the trailing edges
230, 234 may be located adjacent to the respective wing
tip 174, 178.
[0101] The first blade wing 146 may include a wing flap
236 and the third blade wing 150 may include a wing flap
238. The wing flaps 236, 238 may be of any appropriate
shape, size, type or configuration, such as of a generally
rectangular configuration. The wing flaps 236, 238 may
be located at any appropriate position on the respective
blade wing 146, 150, such as generally opposite that of
the respective leading edges 208, 212 (Figures 16 and
17). For example, the wing flap 236 and wing flap 238
may extend outwardly at an angle from the trailing edges
228, 232 of the first blade wing 146 and third blade wing
150, respectively. The wing flaps 236, 238 may each in-
clude an upper surface 240, 244 and a lower surface
242, 246, respectively. The lower surfaces 242, 246 of
the wing flaps 236, 238 may be oriented at an obtuse

angle with respect to the lower surfaces 158, 166 of the
blade wings 146, 150.
[0102] As stated above in reference to the blade as-
sembly 10, the wing flaps 236, 238 of the blade assembly
140 may also be provided to control the axial flow of the
working medium relative to the first cutting pattern and
second cutting pattern irrespective of the angle of attack
of the first blade wing 146 and the third blade wing 150.
For example, the wing flaps 236, 238 may be positioned
at any appropriate angle, such as angled downwardly or
upwardly, to respectively increase the effective camber
of the upper surfaces 156, 164 and the lower surfaces
158, 166 of the blade wings 146, 150, respectively.
[0103] Due to the effective camber increase resulting
from the addition of the wing flaps 236, 238, low pres-
sures may be generated by the wing flaps 236, 238. The
low pressures generated by the wing flaps 236, 238 may
compel axial movement of the working medium.
[0104] In a non-limiting example, in use, as the blade
142 is rotating, the working medium flowing underneath
blade 142 may impinge the downwardly angled wing
flaps 236, 238. As such, the lower surfaces 242, 246 of
the wing flaps 236, 238 may deflect the working medium
away from the blade 142. Such deflection may cause the
wing flaps 236, 238 to batter against the working medium,
as well as push the working medium away from the path
of the wing flaps 236, 238, thereby generating low pres-
sures adjacent to the upper surfaces 240, 244 of the wing
flaps 236, 238.
[0105] The low pressures generated by the downward-
ly angled wing flaps 236, 238 may draw the working me-
dium to the upper surfaces 240, 244 of the wing flaps
236, 238. Moreover, because the upper surface 240 is
below the leading edges 208, 216 of the first blade wing
146, and the upper surface 244 is below the leading edg-
es 212, 220 of the third blade wing 150, the working me-
dium may be drawn downwardly through the first cutting
pattern and second cutting pattern. As such, the down-
ward angle of the wing flaps 236, 238 and the axial move-
ment caused thereby may enhance the cutting ability of
the blade 142.
[0106] The opposite holds true if the wing flaps 236,
238 are angled upwardly. For example, as the blade 142
is rotating, the working medium flowing above the blade
142 may impinge the upwardly angled wing flaps 236,
238. As such, the upper surfaces 240, 244 of the wing
flaps 236, 238 may deflect the working medium away
from the path of the wing flaps 236, 238. In the process
of deflecting the working medium, the wing flaps 236,
238 may batter against the working medium, thereby
generating low pressures adjacent to the lower surfaces
242, 246. These low pressures may draw the working
medium to the lower surfaces 242, 246. Since the lower
surface 242 would be located above the leading edges
208, 216 and the lower surface 246 would be located
above the leading edges 212, 220, the working medium
may be drawn upwardly through the first cutting pattern
and second cutting pattern. As such, the upward angle
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of the wing flaps 236, 238 and the axial movement caused
thereby may enhance the cutting ability of the blade 142.
[0107] Whether the wing flaps 236, 238 are angled up-
wardly or downwardly, the amount of working medium
flowing across the first cutting pattern and second cutting
pattern may be increased by increasing the slopes of the
wing flaps 236, 238. Furthermore, as stated above, the
downward and upward angle of the wing flap 236 may
draw the working medium downwardly and upwardly, re-
spectively, through the first cutting pattern. Therefore,
with reference to the first blade wing 146 (which has an
angle of attack of zero), the amount and direction of the
axial flow of the working medium may be controlled by
the wing flap 236 irrespective of the angle of attack of
the first blade wing 146.
[0108] In addition to controlling the axial flow of the
working medium, the orientation of the wing flaps 236,
238 may also control the radial flow of the working me-
dium relative to the axis of rotation of the blade 142. For
example, the wing flaps 236, 238 may be canted inwardly
relative to the leading edges 208, 212, respectively. That
is, because the first blade wing 146 and third blade wing
150 may gradually narrow as the blade wings 146, 150
may extend outwardly from the body portion 144, the
trailing edges 228, 232 may be angled such that the wing
flaps 236, 238 may be canted inwardly. As such, the
working medium deflected away from the path of the wing
flaps 236, 238 as the blade 142 is rotating may be pushed
radially inwardly relative to the first blade wing 146 and
third blade wing 150, respectively.
[0109] The opposite holds true if the wing flaps 236,
238 are canted outwardly relative to the leading edges
208, 212, respectively. For example, if the first blade wing
146 and third blade wing 150 gradually broaden as the
blade wings 146, 150 extend outwardly from the body
portion 144, the trailing edges 228, 232 may be angled
such that the wing flaps 236, 238 may be canted out-
wardly. As such, the working medium deflected away
from the path of the wing flaps 236, 238 as the blade 142
is rotating may be pushed radially outwardly relative to
the first blade wing 146 and third blade wing 150, respec-
tively.
[0110] Therefore, both axial and radial flow may be
controlled by the orientation of the wing flaps 236, 238.
Moreover, when the wing flaps 236, 238 are angled
downwardly, the wing flaps 236, 238 may also be used
to dislodge working medium from underneath the blade
142, which after being dislodged, may then be acted on
by the first cutting pattern and second cutting pattern.
[0111] Although the embodiments of the present in-
vention have been illustrated in the accompanying draw-
ings and described in the foregoing detailed description,
it is to be understood that the present invention is not to
be limited to the embodiments disclosed, but that the
invention described herein is capable of numerous rear-
rangements, modifications and substitutions without de-
parting from the scope of the claims hereafter.

Claims

1. A blender blade assembly for being mounted to an
interior base of a blender container for rotation about
a vertical axis, said blender blade comprising:

a body (144; 82) having an aperture (154; 84),
wherein said body (144; 82) is located on a first
horizontal plane;
a first transition section (196; 86) extending at a
downward obtuse angle from a side of said body
(144; 82);
a second transition section (198; 88) extending
at a downward obtuse angle from an opposite
side of said body (144; 82);
a first blade wing (148; 90) extending outwardly
from said first transition section (196; 86),
wherein said first blade wing (148; 90) is located
on a second horizontal plane;
a second blade wing (152; 92) extending out-
wardly from said second transition section (198;
88), wherein said second blade wing (152; 92)
is located on a third horizontal plane;
a first wing tip (174; 114) extending at an angle
from said first blade wing (148; 90); and
a second wing tip (178; 116) extending at an
angle from said second blade wing (152; 92).

2. The blender blade assembly of claim 1, wherein said
first blade wing (148; 90) includes the first wing tip
(174; 114) distally located from said body (144; 82).

3. The blender blade assembly of claim 1, wherein said
second blade wing (152; 92) includes the second
wing tip (178; 116) distally located from said body
(144; 82).

4. The blender blade assembly of claim 2, wherein said
first wing tip (174; 114) extends from said first blade
wing (148; 90) at an obtuse angle.

5. The blender blade assembly of claim 3, wherein said
second wing tip (178; 116) extends from said second
blade wing (152; 92) at an obtuse angle.

6. The blender blade assembly of claim 1, wherein said
first and second transition sections (196, 198; 86,
88) extend at a downward angle approximate to each
other.

7. The blender blade assembly of claim 6, wherein said
downward angles are approximate to an angle of a
base mount (24; 24).

8. The blender blade assembly of claim 1, wherein said
blender blade is a one-piece metal blade.

9. The blender blade assembly of claim 1, wherein said
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body (144; 82), said first blade wing (148; 90) and
said second blade wing (152; 92) are substantially
parallel to one another.

10. The blender blade assembly of claim 1, wherein said
blender blade can process as little as 0.17 kg (6
ounces) up to approximately 1.36 kg (6 ounces) of
working medium.

Patentansprüche

1. Mixerklingenanordnung zur Montage an einen In-
nensockel eines Mixerbehälters zur Rotation um ei-
ne Vertikalachse, wobei die Mixerklinge umfasst:

einen Körper (144; 82) mit einer Öffnung (154;
84), wobei der Körper (144; 82) auf einer ersten
Horizontalebene angeordnet ist;
einen ersten Übergangsabschnitt (196; 86), der
sich von einer Seite des Körpers (1444; 82) in
einem stumpfen Winkel abwärts erstreckt;
einen zweiten Übergangsabschnitt (198; 88),
der sich von einer entgegengesetzten Seite des
Körpers (1444; 82) in einem stumpfen Winkel
abwärts erstreckt;
einen ersten Klingenflügel (148; 90), der sich
von dem ersten Übergangsabschnitt (196; 86)
nach außen erstreckt, wobei der erste Klingen-
flügel (148; 90) auf einer zweiten Horizontale-
bene angeordnet ist;
einen zweiten Klingenflügel (152; 92), der sich
von dem zweiten Übergangsabschnitt (198; 88)
nach außen erstreckt, wobei der zweite Klingen-
flügel (152; 92) auf einer dritten Horizontalebene
angeordnet ist;
eine erste Flügelspitze (174; 114), die sich in
einem Winkel von dem ersten Klingenflügel
(148; 90) erstreckt; und
eine zweite Flügelspitze (178; 116), die sich in
einem Winkel von dem zweiten Klingenflügel
(152; 92) erstreckt.

2. Mixerklingenanordnung nach Anspruch 1, wobei der
erste Klingenflügel (148; 90) die distal von dem Kör-
per (144; 82) angeordnete erste Flügelspitze (174;
114) umfasst.

3. Mixerklingenanordnung nach Anspruch 1, wobei der
zweite Klingenflügel (152; 90) die distal von dem Kör-
per (144; 82) angeordnete zweite Flügelspitze (178;
116) umfasst.

4. Mixerklingenanordnung nach Anspruch 2, wobei die
erste Flügelspitze (174; 114) sich in einem stumpfen
Winkel von dem ersten Klingenflügel (148; 90) er-
streckt.

5. Mixerklingenanordnung nach Anspruch 3, wobei die
zweite Flügelspitze (178; 116) sich in einem stump-
fen Winkel von dem zweiten Klingenflügel (152; 92)
erstreckt.

6. Mixerklingenanordnung nach Anspruch 1, wobei die
ersten und zweiten Übergangsabschnitte (196, 198;
86, 88) sich in einem einander annähernd gleichen
Abwärtswinkel erstrecken.

7. Mixerklingenanordnung nach Anspruch 6, wobei die
Abwärtswinkel annähernd gleich einem Winkel einer
Sockelhalterung (24; 24) sind.

8. Mixerklingenanordnung nach Anspruch 1, wobei die
Mixerklinge eine einteilige Metallklinge ist.

9. Mixerklingenanordnung nach Anspruch 1, wobei der
Körper (144; 82), der erste Klingenflügel (148; 90)
und der zweite Klingenflügel (152; 92) im Wesentli-
chen parallel zueinander sind.

10. Mixerklingenanordnung nach Anspruch 1, wobei die
Mixerklinge so wenig wie 0,17 kg (6 Unzen) bis etwa
1,36 kg (6 Unzen) an Verarbeitungsmedium verar-
beiten kann.

Revendications

1. Ensemble pale de mélangeur destiné à être monté
sur une base intérieure d’un récipient de mélangeur
pour une rotation autour d’un axe vertical, ladite pale
de mélangeur comprenant :

un corps (144 ; 82) avec une ouverture (154 ;
84), dans lequel ledit corps (144 ; 82) est situé
sur un premier plan horizontal ;
une première section de transition (196 ; 86)
s’étendant à un angle obtus vers le bas à partir
d’un côté dudit corps (144 ; 82) ;
une seconde section de transition (198 ; 88)
s’étendant à un angle obtus vers le bas à partir
d’un côté opposé dudit corps (144 ; 82) ;
une première aile de pale (148 ; 90) s’étendant
vers l’extérieur à partir de ladite première section
de transition (196 ; 86), dans laquelle ladite pre-
mière aile de pale (148 ; 90) est située sur un
deuxième plan horizontal ;
une seconde aile de pale (152 ; 92) s’étendant
vers l’extérieur à partir de ladite seconde section
de transition (198 ; 88), dans laquelle ladite se-
conde aile de pale (152 ; 92) est située sur un
troisième plan horizontal ;
une première extrémité d’aile (174 ; 114) s’éten-
dant à un angle à partir de ladite première aile
de pale (148 ; 90) ; et
une seconde extrémité d’aile (178 ; 116) s’éten-
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dant à un angle à partir de ladite seconde aile
de pale (152 ; 92).

2. Ensemble pale de mélangeur selon la revendication
1, dans lequel ladite première aile de pale (148 ; 90)
comprend la première extrémité d’aile (174 ; 114)
située distalement dudit corps (144 ; 82).

3. Ensemble pale de mélangeur selon la revendication
1, dans lequel ladite seconde aile de pale (152 ; 92)
comprend la seconde extrémité d’aile (178 ; 116) si-
tuée distalement dudit corps (144 ; 82).

4. Ensemble pale de mélangeur selon la revendication
2, dans lequel ladite première extrémité d’aile (174 ;
114) s’étend à partir de ladite première aile de pale
(148 ; 90) à un angle obtus.

5. Ensemble pale de mélangeur selon la revendication
3, dans lequel ladite seconde extrémité d’aile (178 ;
116) s’étend à partir de ladite seconde aile de pale
(152 ; 92) à un angle obtus.

6. Ensemble pale de mélangeur selon la revendication
1, dans lequel lesdites premières et secondes sec-
tions de transition (196, 198 ; 86, 88) s’étendent à
un angle vers le bas proche l’un de l’autre.

7. Ensemble pale de mélangeur selon la revendication
6, dans lequel lesdits angles vers le bas sont proches
d’un angle d’un support de base (24 ; 24).

8. Ensemble pale de mélangeur selon la revendication
1, dans lequel ladite pale de mélangeur est une pale
métallique d’une seule pièce.

9. Ensemble pale de mélangeur selon la revendication
1, dans lequel ledit corps (144 ; 82), ladite première
aile de pale (148 ; 90) et ladite seconde aile de pale
(152 ; 92) sont sensiblement parallèles l’un à l’autre.

10. Ensemble pale de mélangeur selon la revendication
1, dans lequel ladite pale de mélangeur peut traiter
aussi peu que 0,17 kg (6 on) jusqu’à environ 1,36
kg (6 on) de milieu de travail.

27 28 



EP 2 621 634 B1

16



EP 2 621 634 B1

17



EP 2 621 634 B1

18



EP 2 621 634 B1

19



EP 2 621 634 B1

20



EP 2 621 634 B1

21



EP 2 621 634 B1

22



EP 2 621 634 B1

23



EP 2 621 634 B1

24

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO 03077722 A1 [0002]
• CN 201585894 U [0002]

• US 2005162973 A1 [0002]
• US 7278598 B [0023]


	bibliography
	description
	claims
	drawings
	cited references

