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(57) Abréegée/Abstract:

A blender comprises a jug and a cutting assembly having an upwardly inclined main blade portion. The jug has an interior portion,
and the lower portion has a profile that includes an upwardly reaching portion conforms to the blade shape of the cutting assembly
to reduce food accumulation below the main blades.
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N (57) Abstract: A blender comprises a jug and a cutting assembly having an upwardly inclined main blade portion. The jug has an

WO

interior portion, and the lower portion has a profile that includes an upwardly reaching portion conforms to the blade shape of the
cutting assembly to reduce food accumulation below the main blades.
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Blender with Co-Operating Jug and Blades

~Field of the Invention

The invention pertains to blenders and more particularly to a blender
having a jug with an interior surface that has a generally bowl-like profile in
' the lower section and more particularly an upwardly reachlng portlon below

~ the blades the blades also preferably hawng an upwardly reachmg portlon

~ Backg round of thelnvention .

- A blender typlcally comprlses a rnotorlsed base onto which is mounted

- aj jug. When the jug is mounted onto the base, a couphng half extendlng from )
o Tower surface of the jug engages Wlth a couphng half that is driven by the ‘.
‘motor. The jug’s coupling connects with a rotating blade or blade assembly -

within the jug.

~ The usefulness of a blender 1S sometlmes hmlted because of uneven
,mlxmg within the j Jjug and because some foods tend to accumulate belowthe
- blade in the space between the blade and the jug’s lnter surface. Both of .
: --these factors contrlbute to uneven and 1nefﬁc1ent processmg of blended foods.”__
| | Further accumulat10n of solids beneath the blades makes cleanlng the j Jug s '
| -1nter1or more difficult and time consunnng Thus, a blender that can produce :

- amore umformly blended product is more desnable that one that does not.

' - Obj ects and Summary of the Invention - -

Itis an object of the instant hardware to proﬁde a co"mbinatlon of jug
and blade or blade assembly that contributes to the performance of a blender.
Ttis another object of the invention to provide a blade or blade |

assembly, and also a jug, such that the Jug proﬁle dlrectly below the blade

contalns an upwardly 1nc11ned portlon
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It is another object of the invention to provide a jug with an interior

surface having a lower section that is rounded, particularly in the area below
the cutting surfaces of its main blade or blades. :

Itis another object of some embodiments of the invention to provide a
cutting assembly for a blender, the cutting assembly having curved or
~ polyhedral main blades, preferably with upright blade tips. | |
: In some preferred embodiments of the invention, the upper surface of
the couphng assembly and the lower section of the mterlor of the blender form

a generally contmuous profile.

Brief Description of the Drawing Figures

In order that the 1nvent10n 1S better understood reference is now made

S to the followmg dravnng ﬁgures in which:

Figure 1 isaperspective view of a jug and coupllng assembly made

- in accordance with the teachings of the present invention; -

' Figure 2 ! ~ isatop plan view of the device depicted in Flgure 1;
‘Figure3 - isacross-section along lines B-B of Figure2;
 Figure4 = isacross- -section through lines C-C of Figure 2 showing a -

Jug W1th a dlsh that conforms to a blade shape
L Figure 5 (a) is a top plan view of a main blade with offset o
a Flgure 5 (b) 1s a first 51de elevation of the deplcted in Flgure 5(a)
: Flgure 5 (c) IS an end VleW of the blade deplcted in Flgures 5(a) and
(b); -
Figure 6 (a) isa t0p plan view of an upper or secondary cutnng unlt

Figure 6 (b) 1s a 81de elevatlon of the cutting unit deplcted in Flgure i |

6(a); ,
 Figure 6 (c) 1s another side elevation of the blade dep1cted in Flgure
6(a); | | ‘ '
Figure7  is aperspective view of another embodiment of the jug

and couplln g assembly of the present invention;

| Figure 8 is a top plan view of the device deplcted in Flgure 7
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Figure 9 isa cross section through lines A-A of Figure 8;
Figure 10  is cross-section through lines B-B of Figure 8;
Figure 11 (a) is a top plan view of another main blade in accordance
“with the teachings of the present invention;
* Figure 11 (b)isas ide elevation of the blade deplcted in Figure 11(a);
Figure 11 (c) 1s an end elevat1on of the blade depicted in Flgures 11(a)
" | and (b); | "
Figure 12 (a) is a top planview of an upper blade unit ;o N
) Figure 12 (b) is a side elevation of the blade unit depicted in Figure
12(@); | -
' QFlgure 12 (c) Is another end elevatlon of the blade unit deplcted in
' Figure 12 (a) - |
Flgure 12 (d) 1s a partlal end elevat1on of the blade umt deplcted 1n |
‘ Flgure 12 (a) but w1th serratlons | |
Flgure 12 (e) is a 81de elevatlon of a blade unit where the blades are -
- 1nchned to the same degree;
- Figure 13 (a) is a top plan view of another upper blade; L
» F1gure 13 (b) is a side elevatlon of a blade unit deplcted in thure 13 (a)
Flgure 13 (c) IS an end elevatlon of the blade unit deplcted in Figure
13(a) ’ - |
: Figure i4» | :IS a top plan vView of another embodlment

lFig’ure" 15 1s a 81de elevation of the embodlment deplcted in Flgure

1y
Figure 16 - 1S another side elevatlon of the embodiment deplcted m
o Figure 14, ' ' | '
Figure 17 - 1s a side elevatlon v1ew of a further embodnnent showmg
. a dlSh with a hub o ‘

. ~Fignre 18" 1s a side elevatlon of a Jug showmg a conformlng blade
| Figure 19 N isa perspectlve view of jug showmg lid and rlng pull
Figure 20 - isa top plan view of another embodlment, and-
Figure?.l: s a Cross eectiOn through the deﬁce of Figure 2'0
Figure 22 isa cross section of a further embodiment where the maln R

blade unit has a stralght profile;
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Figure 23  is a cross section of another embodiment where the main
blade unit has a convex profile; |
Figure 24 is a cross section of still another embodiment where the
' | main blade unit has a random profile;
Figure 25  is a cross section of another embodiment where the
| inflection point is at the junction between the jug and the
- stainless steel dish; | ; | "
Figure 26 1s a cross section of another alternate embodiment where
I the jug proﬁle below the main blade curves or reaches
-, upwardly toward the top rim, and the main. blade mclmes |
‘ .' or reaches in a stralght line toward the top rim;
Figure27 . isa Cross sectlon of an embodlment where the ] Jug proﬁle
' L _below the mam blade mclmes in a stralght line towards
“the: top rim and the maln blade curves towards the top
; rim; | '
‘Figure28 isa cross-seetlon of an embodlment where the Jug profile
g below the main blade mclmes ina stralght line towards
" the top rim, and the main blade is flat, but for the tips;
- Figure 29 is a cross sect1on of an embodlment where the jug proﬁle
R below the maln blade and the 1 maln blade proﬁle each
. fcontams Upwardly reachmg portlons but the upwardly
i | reaohmg portions of the jug is not below the upwardly

reachmg portlon of the blade

Best Mode and Other Embodiments of the Invention

- As shown in ﬁgure 1,a Jug 10 fora blender comprises a tranSparent
- container 11 w1th a main opening 12 deﬁned by an upper rim 13. In this
: example the contalner or body shape 1S pr1mar11y square in cross section and
the container includes a handle 14. The body 12 is carried by a lockmg collar
- 15 that sits atop a motorised base (not shown). A rotatmg cuttmg assembly 18

fits within the jug 10.
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In preferred embodiments, the part of the jug directly below the cutnng
assembly 18 (or concealed by the swept area of the cutting assembly 18)
contains at least a portion which reaches upwardly towards the top rim.
Upward reaching portions, in the context of thls specification, can refer to
straight inclines (conical sections) towards the top rim 13, or curved profiles
that extend toward the top rim 13. ' |

“In the exarnple shown in ﬁgure 1, the locking collar also receives a N
' coupling assembly 16, portlons of which fit W1th1n a through opening 17
located in a lower section of the container 12. The couphng assembly 16, in
turn carr1es a rotatlng cuttlng assembly 18. '

| Referrlng to figure 1, the cuttlng assembly 18 comprlses one or more

blades that are attached toa rotatmg shaft. The rotatmg shaft passes through

- the coupllng assemble 16 and its half couphng (not shown) IS connectable to a -

| o-operatlng couphng half carrled by the motorlsed base. In the context of the

- present teachlng, the maximum diameter of the cutting assembly 18 is lmnted

by the dlameter of the through opemng 17 into which the couphng assembly 1s

- inserted. It is preferred that the maximum diameter of the various blades -

o rnaklng up the cutt1ng assembly not exceed the dlameter of the through
- opening 17. |

Note frorn the example deplcted in ﬁgure 1 that the upper rim of the Jug

i is generally square but haVlng rounded corners 19. In this example the

e horlzontal cross sectlon of the j Jug maintains th1s generally square Cross

S ?sectlon from the upper rim 13 to an 1nﬂect10n pomt 20 that i is located between

~ the opening 17 and the upper rim 13. Below thls tranS1t10n pomt 20, the.

| - corner radius gradually 1ncreases so that the lower section 21 of the mternal

cavrty is smooth and long1tud1nally rounded as shown in longltudmal cross-

- sect1on of ﬁgures 3 and 4. The portlon below the transrtlon point 20 is

o | ?referred to as the lower section of the contalner or jug. The lower sectlon o1

- thus forms a bowl shape having the central opening 17 forrned n it

As shown in figures 2-4, the opnonal couphng assembly 16 further
comprlses an upper surface formlng a stainless steel dish 23 that s '
surrounded by a generally cyllndrlcal and descendlng sidewall 24 A

- horizontal flange 25 is carried by a lower edge of the s1dewall 24. A polymerlc
seal 26 is 1nterposed between the ﬁange 25 and the lower rim 27 of the .
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container. The stainless steel dish 23 is useful because is located primarily
below the swept area of the main blades and can thus be used to define an
upwardly reaching profile or shape that isoptimised. :

As shown is figure 3, the longitudinal curvature of the lower section 21
and the curvature of the dish 23 are complimentary, forming a generally
smooth, continuous line of curvature that extends from adjacent to a central

) portion of the dish 23 through to the upper regions of the lower section 21. It
. wﬂl be understood that this generally continuous line of curvature is
| mterrupted by the gap or Jomt between the dish 23 and the contamer The
dlSh may mclude a central ﬂat portlon 20 that in this example is the upper |
surface of an assembly that contams the shaft bearmgs and shaft onto whlch
: ’the cuttmg assembly 181 is mounted An embodlment deplcted in Figures 14 -
: ‘16 does not requlre the central flat pornon 29 The embodlment shown in.
. "ﬁgure 17 has a dlsh w1th a raised central hub.- | - |
| As shown in figure 4, the j Jug s shaft 40 is attached to the cutting |

. assembly 18. The cutting assembly 18 includes a lower or mam blade unit 41

. aspacer 42 and an upper blade module 43. Note that the diameter of the -

. Inain or lower blade umt 41 1s max1m1sed so as to be about the same as the |

| dlameter of the dlsh’s srdewall 24. The main or lower blade unit 41 is
, 5 preferably upwardly curved SO that the curvature covers a substantlal portlon
o of the mam blade umt The main or lower blade unit 41 is curved to about the

same extent as the curvature of the dish 23. The mam or lower blade unit 41

- L also 1ncludes upturned and uprlght blade tips 44. Thus ; in this embodlment a

| curved gap 45 1s defined between the main blade 41 and the upper surface of
the dlSh 23, part1cularly toward the tips of the main blade unit 41. In this

" example the upper blade module or unit 43 comprlses four separate cutting
- edges formed from a smgle metal blank. - SRt |

The gap 45 depicted in ﬁgure 4 1s deplcted as relatlvely constant along
| the curved portion of the dish. In thls way the lower blade 41 is said to

| conform to the curvature in the dlSh 23 m examples of this type. In preferred
| embodlments the spacmg or depth of the gap 1S NO more than about 15mm
measured as shown by arrows 45 in figure 4, between the closest points on

‘ the blade 41 and dish 23 (not vertically). The lower blade 180 deprcted In

- :ﬁgure 18 is also sa1d to conform to the shape of the dlSh 181 even though the

......
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gap is not constant. In that example, the end 182 of the lower blade (at the
point where the blade bends upwardly into the upright blade tip) forms a gap
183 that is wider than the gap 184 measured at the root of the blade 180. The |
blade 1s said to conform because the gap does not exceed about 15mm. In
preferred embodiments of the conforming blade, an increasing gap of this type
~ also has the properties of increasing in size going from the root to the tlp of
the blade. In partlcularly preferred embodiment the gap increases smoothly
-and without abrupt transitions. | :

An Optlmlsed lower or main blade umt for a square jug is deplcted in
ﬁgures 5a, b, and c¢. The main blade unit 41 comprlses an arcuate body

- ,portlon 51 havmg a central opening 52. Opposue offset arms 53, 54 0of the

| ; body each carry a cuttmg edge 55 ‘The cutting edges are bevelled SO that the

. " i facet 56 faces downwardly and mto the dlrectlon of rotatlon Each upr1 ight

- blade tip 57 also features a cuttlng edge with a bevel facet surface 58 facmg '

' inward and 1nto the direction of rotation.. Note that the longltudmal centre

- lines of the two arms 535 54 are. shghtly offset with respect to one another
B An optlmlsed upper blade it 43 for the blender jug of figures 1-4 1s
) deplcted 1n ﬁgure 6. Note that a smgle metal blank 60 has been formed mth
more than two, e.g. four, mlnor arms 61, 62 63, 64 forming blades that are -
- generally 00 degrees offset from one another about the central opemng 65 In
S some embodlments at least one of the mmor arms has e. g sem1 c1rcular or |
' ’saw-tooth serratrons Each blade features a cuttlng edge and each blade is
: E mclmed in respect to the horlzontal toa dlfferent extent. One of the blades 61 :
. is almost vertical. An opp031te blade 63 is more inclined from the vertlcal but
" less mclmed than a third blade 62. The forth blade 64 i is the most mclmed
from the Vertlcal The bevel or facet of the cutung edges of the less lnclmed
. :qblades 62, 64 is upwardly dlrected 66. The bevelled edge 67 of the palr of
- more up r1ght blades 61, 63 faces outward '
- Owing to the spacer 42, the upper blade module n carried above and
| spaced from the main or lower blade 41. . |
 Asecond embodiment of the present 1mprovements is deplcted in
| ﬁgure 7. In thls example the jug body or container 70 is generally round i n
horlzontal CrOss sechon. The container 70 features a spout 71 and an 0pposmg

“handle72. The interior of the body is also round in cross section, tapering
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frOm a maximum diameter near the upper rim 73 to atransition or inflection
point 92 (see figure 1o) then curving toward a minimum diameter near the
- central opening 74. The jug body 70 features a pair of opposing internal ribs
75. As better shown in figure 9, the tips of the ribs 90 may be generally
vertical and paralle] with one another. The ribs are generally triangular in
- cross section. Similar to the embodiment depictedin figure 1, the jug features
a 1ock1ng collar 76 and features a couphng assembly 77 that 1ncludes a |
o stainless dish or dish portion 78. A slightly different cutting assembly 79 1s
“ - utilized with this example will be more fully explained below. |
 Asshowni in figures 8-10, and ignoring the vertical ribs 75 the lower
e sectlon 93 of the mter10r walls 80 of the container curve so as to conform and
o blend smoothly mth the line of curvature estabhshed by the stalnless dlSh 78
of the couplmg assembly 77 A c1rcular seam Or c1rcumferent1al gap isseen
K between the dish 78 and the contalner | o :
~ As suggested by ﬁgure 10, the main blade unlt 100 of the cuttlng )
: _assembly 79 1S about the same d1ameter as the j Jug s lower central opening 74
The main or lower blade umt 100 is curved from its central opening to the -
- upright t1ps 101 SO as to conform to the curvature of the dish 78. Note from y L
the 1llustratlon of ﬁgures 0 and 10 that the upper blade units 120, 130 are B
o .attached to the jug’s rotatlng shaft 102 Just above the1 mam blade unit 100

o there belng no s1gmﬁcant spacer between them

Upper and- lower blades optlmlsed for a rounded ]ug are dlsclosed wrth

. reference to ﬁgures 11 13. As shown in ﬁgure 11 (a) the main or lower blade

unit 100 comprlses an arcuate or curved main body 110 havmg upturned or

B generally vertlcal blade tips 111. In this example the mam blade umt 1S both
~arcuate and shghtly twisted about its longitudinal ams SO that when it rotates

it dehvers a greater down force than it would if it was unthsted Note that

the bevelled faces of the cutting edges of the main body portion 110 and the |

- w1ng tlps 111 are directed downwardly or outwardly, that is, away from the

'1ong1tud1nal centreline of the contamer This also creates an Optlmlzed down .
and outward force produced from the rotatlon of the blade In this example :
| the tips 111 also have an angle of attack, with respect to the direction of

. rotation that tends to urge food outward toward the sidewalls of the jug.
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As shown in figure 12 and 13, the upper blade units are formed from
two separate blanks. An internal blade pair 120 is formed from a single blank
and carries a pair of opposed blades 121, 122. Each of the blades in 121, 122
are inclined at different angles and each 1s tap ered from a maximum width -
near the central opening 123 to a minimum width near the blade tip. Figure
12 (d) shows the eXarnple where the upper blades have serrations 126. In an |
alternate embodiment depicted in figure 12 (e), the blades 124, 125 have the

same characterlstlcs as those shown in ﬁgure 12 (a) to 12 (c), but are mclmed

 atthe same angle. The external or intermediate blade pair 130 is depicted in

- ﬁgure 13 "This blade pair features upwardly' d1rected bevelled edges 131 that

' deﬁne generally stralght cuttmg edges Each of the blades tapers from a’
| maxrmum w1dth near the central opemng 132to a mlnlmum mdth near the
ﬂblade tlp e |

| As shown in ﬁgures 14 -16 another preferred embodlrnent is deplcted

1' : In thlS example the dish 140 of the couplmg assembly lacks any central flat

portlon and is thus smoothly curved at essentlally all pomts below the lower

o blade In this exarnple as in others the roundlng below the transition pornt

1421in the ] jugis smooth and. generally continuous with the shape of the drsh

- Ina longltudmal plane the curvature of the mterlor of the jug is thus

g contlnuous (exceptin the area of any optronal vertlcal ribs) from the upper

o . rrm 143, down toa locatron below the lower blades The c1rcumferent1al gap

L between the drsh and the j jug is dlsregarded In preferred embodlments the

- contlnuous curvature extends below a substannal part of the workmg POrtlon

o of the lower blades and in the example of ﬁgures 14 16 the curvature extends
: practlcally to the root of the blades 141, |
|  ‘Another ernbodlment is dep1cted in Figure 17. In thls example the dlSh
. ilncludes a raised central hub 171 through which passes the shaft 172. The *
: blade or main blade unit 176 has an intermediate flat raised pOI’tIOIl 177
 between the arms, thls intermediate portion also deﬁmng a raised central hub
. Thej Jug s interior curvature is still consrdered contlnuous becauseitis -

generally continuous from the upper rim 173, reachmg down to a point 174

~ that extends below‘. substantially all of the worlong or cuttlng portion 175 of the

lower blade 176. The blade 176 is said to cooperate or conform to the dish 170
beCaUSethe gap between blade 176 and dish 170 is not greater than about :
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15mm and does not substantially narrow toward the tip under any part of the
cutting portion 175.
~ An optional pull tab feature is shown in figure 19. As shown there,
removal of the polymeric lid is facilitated by providing the lid 190 with a pull
tab 191. The pull tab 191 has a ﬁnger-s1zed or larger opening, and forms a |
preferably generally continuous circular ring above the upper surface of the
hd. It may extend fully or partlally beyond the outer edge 192 of the lid for
increased leverage and ease of storage by hanging. The central ax1s 193 of
symmetry of the opemng 1S perpendrcular to the longltudmal axis 194 of the
jug. Because the jug may be tlght ﬁttmg to avoid madvertent removal or
o splllage durmg use, and wet as a result of use, a pull tab of thls kmd makes
l’ .removal of the lid by the user easier. : - IR ; |
, As explamed above a blender has been devrsed that utlllses the R
; cooperatron between the j Jug S mterror geometry and the blades partrcularly
~ the lower blade to produce a more efficient mixing action when in operatlon
Whlle blade shape 1s important and some blade shapes work better than
- others and some blades are better adapted to different j jug conﬁguratlons (as '
' explalned above), the prmcrple benefits of the 1mprovements are dehvered by I
| practlcmg the mter10r curvatures taught above with regard to the ; jug’s
rnterlor Varrous methods of jug constructlon may be employed to yleld the
| ‘contmuous curvatures descrlbed above the provision of a jug and cooperatmg R |
: couplmg assembly with dlsh bemg only one techmque and not deemed '
. absolutely essentlal to the functronmg of the device. - BREN
o . As shown in Figures 20 and 21a Jug wrth a rounded lower sectlon and
| cooperatmg or conformlng blade need not have a removable couplmg
assembly As shown i 1n these ﬁgures the rounded lower section 200 extends
| from the transrtlon pomt 201, contmuously and without any Jomt or seam to-
‘an openmg 202 through whrch the shaft 203 extends. Note that the curved |
: lower blades 204 of the cuttmg assembly conform to the curvature that 1S

~ beneath them in the lower section. The bearings for the shaft 203 are

~ contained ina shrouded recess 205 that is formed into the under51de of the

lower sectlon In this example, a skirt 200 extends to the lowest edge 207 of
" the jug. Thus a web 208 is formed between the upper 209 and lower edge 207
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of the jug, this web forming, in part, the lower section 200 and having formed
in it, the opening 202. "

Although concave curved main blade units are described above, it is
appreciated that the blade shape may vary as long as the main blades have at
least a portion that is upwardly inclined or upwardly reaching.

| By way of example Figures 22 23, and 24 show three alternatlve'
?- embodlments which all adhere to the following pr1nc1ples at leasta portlon of
‘the main blade unit mclmes or reaches upwardly, and the main blade unit
cooperates with (or conforms to) the shape below the main blade. Conformity

" here means that a gap between the main blade and the dish is not greater than

. about 15rnm and does not substant1ally narrow toward the tip of the main

blade under any part of the blade’s cutting portion. More generally, at least a

S ,portlon of the main blade umt inclines or reaches upwardly, and at least a

- portion of the jug below the swept area of the blades also mcllnes or reaches i
upwardly : | o -
| For example Flgure 25 shows an embodiment where the stainless d‘lSh
. 222 from the coupling assembly has a central openmg 223 located at the
,_lowest part of the jug proﬁle and a shaft 221 passes through this central
- I’openmg The main blade arms 224, 205 are generally upwardly mchned Each
arm extends upwardly trom the shaft and contains a stralght section 226 |
o then bends towards an upr1ght tip 227, The stamless dish 222 also has a I
R stralght (lmear) proﬁle or comcal sect1on 228 WlllCh cooperates w1th the maln |

*blade arms 224, 225, The dlsh 222 has a horrzontal ﬂange 229 that 1S carrled

‘ "below the jug or contalner S S1dewall 220. . ' : "
_‘ - Figure 23 shows an embodlment wrth an analogous relanonshlp N
' between the shaft 234, mam blade arm 236 the stamless dlSh 232 and the

contamer 2313, The main blade arm 231 extends from a lowest part 295 near |

- he sha f o 24. and then curves upwardly in a full length unlform convex curve

'.236 before bendmg 1nto an uprlght tip 237

: F1gure 24 shows yet another embodiment that is similar to the onein -

- Figure 23, but each main blade arm has a compound proﬁle A lowest part of
the arm 241 extends from the centrally located shaft 242, The lowest part 241 |
is approxunately horizontal and extends into a convex portion 243. The arm

becomes almost horlzontal ina mlddle portlon 244, and then follows a



CA 02621254 2008-03-04 .

WO 2007/028198 : ; PCT/AU2006/001297

) concave curvature from this portion at an inflection point 246 before bending
into an upright tip 247. “ |

Figure 25 shows an embodiment similar to the example shown in figure
16 but with the followmg differences.. In this ernbodnnent the inflection point
253 1s located at the junction between the jug 254 and the base 255. The
interior surface of the j jug 25118 therefore a straight tapered line from the top
rlm 252 to the mﬂectlon pornt 253. | | | ' '

Note that in the previous embodlments dlsclosed the part of the jug’
- below the swept area of the main blade has a cooperatmg proﬁle with the main
: .*blade Figures 26, 27, and 28 show some more general examples where the '
_proﬁle or shape of the jug’s mterlor below the main blade and the main blade

} proﬁle are different but both proﬁles 1nclude portlons that reachlng upwardly

s N toward the t0p rim..

In ﬁgure 26 the rotatmg shaft 261 1s centrally located at the lowest part

o of the 1 ]ug proﬁle Each main blade arm262 extends from the shaft reaches |

o upwardly toward the top rim 264 in a stralght 1nchne 265, and then bends 1nto |

. an upright tip 266. The stamless steel dish 263 also extends from the shaft

- 262, but it reaches upwardly toward the top rlm 264 in a curve. Tt can be seen -

: . hfrom ﬁgure 26 that the entire upwardly reachlng portlon of the dish 1s d1rectly

| Lbeneath the entrre upwardly reachrng main blade port1on 265. Note that 1 in

. thls example a surface of the base 268 conforms to the proﬁle of the dlSh 263: . B

. thls quahty rnay be de31red in some- embodrmeuts but is not essent1al

- Figure 27 shows an exarnple snnrlar to figure 26, except for the

. S followrng The upwardly reachrng maln blade portlon 27118 substantlally the

full workmg length of the main blade. Thus the entire blade curves towards
‘the top rim 272 before bendlng 1nto an upright tip 273. Also, the upwardly

. reachlng dlsh portlon 274 1s a strarght incline towards the top rim 2'72 under.

. o the ent1re maln blade length

Flgure 28 is a further embodiment, where the main blade 281 extends

:: from a centrally located shaft 282, and comprises a stralght flat portlon with

- noincline 283 and an upright t1p 284 ‘The dish 285 reaches toward the top

'1im 286 in a stralght 1nchne directly beneath the swept area of the ﬂat main

blade portlon 283
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Figure 29 shows another embodiment. Extending from a centrally
.' Jocated shaft 291, the main blade 292 comprises a first flat portion 293, a
middle straight incline portion 294, and a second flat portion 295. The dish
296, still generally concealed by the swept area of the main blade, comprises a
flat dish portion 297 and an upwardlﬂf curved dish portion 298. The flat dish
- portion is underneath the first flat main blade portion 293 and the middle |
~ incline main blade portion 294, whereas the upwardly curved dish portion
2098 1s underneath the second flat main blade portion 295. Thus, the flat part
~of the dish is Vertlcally ahgned with an upwardly reaching part of the main
~ blade, and the second flat portlon of the main blade is Vertlcally above the
:upwardly reach:mg portlon of the ] jug’s proﬁle below the main blades
o Whlle the above disclosed technology has been desorlbed mth
) | 'reference to partlc.ular detalls of constructlon these should be understood as
: havmg been prowded by way of example and not as llmltatlons to the scope of

| ‘the invention.
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An apparatus including a blender jug and a cutting assembly;

the cutting assembly comprising a main blade having at least two main arms that
reach upwardly outwardly within the jug, and rotating the main blade defines an

area swept through by the main arms;

the jug comprising a lower portion that defines an upwardly radially-outward
reaching lower interior surtace within the jug; the lower interior surtace being a

curved concave surtace;

the jug further comprising an upright outer sidewall that defines a interior side

surface of the jug having a substantially straight profile;

a transition point being the intersection between the upwardly radially-outward
reaching lower surface and the substantially straight interior side surtace of the jug;
the transition point about the side of the jug defines a continuous transition

contour;

wherein the area swept through by the main arms of the rotating blade is spaced
directly above an underlying portion of the lower interior surface of the jug; the
underlying portion defines an upwardly radially-outward reaching surface within
the jug;

and

wherein the main arms are located within the jug such that the continuous
transition contour is located within a inner surface region of jug that extends from a

point horizontal to the main blade to a point above the main blade.

The apparatus of claim 1, wherein each main arm is upwardly curved along a full

length.

The apparatus according claim 2, wherein an upright blade tip is located proximal

to an outer end of each main arm.

The apparatus according to claim 1, wherein each main arm further comprises a

cutting edge that faces downwardly and into a direction of rotation.

14
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The apparatus according to claim 1, wherein the cutting assembly is mounted on a

coupling assembly that defines the underlying portion of the interior surface of the

Jug.

The apparatus according to claim 1, wherein the cutting assembly further
comprising an upper blade module having two or more minor arms that reach
upwardly outwardly within the jug, the upper blade module being co-axially spaced
above the main blade, wherein the area swept through by the minor arms is less
than the area swept through by the main arms; each minor arm is vertically inclined

to a different degree to the main arms.

The apparatus according to claim 5, wherein the main blade has an intermediate
raised portion interconnecting the arms, the portion shaped to conform to an

elevated central hub in the lower portion of the jug.

The apparatus according to claim 5, wherein the main blade has two main arms that

are joined together and offset.

The apparatus according to claim 5, wherein the outwardly-upwardly reaching

surface of the jug is defined by a metallic dish.

The apparatus according to claim 1, wherein a cross section of the jug is generally

round.

The apparatus according to claim 2, wherein the upwardly reaching portion of the
main arms and the upwardly reaching surtface of the jug are vertically aligned; and a
shape of the main blade substantially conforms to a shape of the jug below the area

swept through by of the main blade.

The apparatus according to claim 1, the apparatus further including:

a relatively tight fitting polymeric lid having an upper surface and an outer edge;

and

15
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a pull tab located on the upper surface of the lid, wherein the pull tab has an at least

finger-sized opening; the pull tab being located adjacent to an edge of the lid.

The apparatus according to claim 12, wherein the pull tab extends at least partially

beyond an outer edge of the lid.

The apparatus according to claim 1, wherein each main arm is curved substantially
conforming to the upwardly radially-outward reaching surface of the underlying

portion.

The apparatus according to claim 14, wherein the cutting assembly further
comprising an upper blade module having two or more minor arms that reach
upwardly outwardly within the jug, the upper blade module being co-axially spaced
above the main blade, wherein the area swept through by the minor arms is less
than the area swept through by the main arms; and each minor arm is vertically

inclined to a different degree to the main arms.

The apparatus according to claim 15, wherein a cutting edge of at least one minor

arm has serrations.

The apparatus according to claim 16, wherein an upright blade tip is located

proximal to an outer end of each main arm.

The apparatus according to claim 17, wherein each main arm further comprises a

cutting edge that faces downwardly and into a direction of rotation.

The apparatus according to claim 18, wherein the cutting assembly is mounted on a

coupling assembly that defines the underlying portion of the interior surface of the

jug.

16
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20. The apparatus according to claim 1, wherein the transition point is defined by a
tangential intersection between the upwardly radially-outward reaching lower

surface and the substantially straight interior side surface of the jug.

17
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