WD 2012/ 030480PCT/ US2011/ 046908 FOOD BASED HOMOGENI ZER CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] This application clains the benefit of U S.

pat ent Apmpbi2otasesoSer. No. 13/ 108,112, which cl ai ns t heCharsediiw4ens U. S.
Provi si onal Application Nos. 61/378,662, filed August 31, 2010 and

61/ 440,939, filed February 09, 2011, the entire disclosures of which are
hereby incorporated herein by reference. FIELD OF THE | NVENTI ON [ 0002] The
present invention rel ates p- el g pgeni zer that easily
enabl es peopl e, through an—2%3 5 8y to clean machine, to
make a heal thy dessert from frozen frU|ts nuts, chocol ates, non-frozen

foods, and other ingredients. BACKGROUND G: THE | NVENTI ON
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. patent Application Ser.
No. 13/108,112, which claims the benefit of U.S. Provisional Application Nos.
61/378,662, filed August 31, 2010 and 61/440,939, filed February 09, 2011, the entire
disclosures of which are hereby incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention relates generally to a food homogenizer that
easily enables people, through an easy to operate and easy to clean machine, to make
a healthy dessert from frozen fruits, nuts, chocolates, non-frozen foods, and other
ingredients.

BACKGROUND OF THE INVENTION

[0003] Ice cream, sherbet, and frozen similar frozen desserts are well liked
by many people, but the opportunity to easily make frozen desserts at home from
healthy ingredients can be a challenge. The present invention generally relates to a
food-based homogenizer, more specifically a small counter-top kitchen appliance that is
simple to use and easy to clean into which a user inserts frozen fruits, nuts, chocolates,
and other ingredients, and which homogenizes the ingredients into a soft texture with a
similar consistency as ice cream or sherbet, and then extrudes them through an exit
spout directly into the user’'s bowl for consumption. The present invention is not limited
to use with frozen fruits, however, and can be used with a variety of non-frozen foods as

well.
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with one aspect o resent invention, a food r . .conprises a
base GOVRSTOR Ty SIEVISH Y Thotord WEHTS i e 'BRER (IO SEGEHPIEY s shbl y
S rerﬂpgg%}{g d5aepl ed to the base, conprising a honogeni zing chamber, a
rotation support di sposed within the honobgenizing chanber, and a shr edder
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chamber, a rotational support dlsposed within the homogenizing chamber, and a
shredder disposed within the homogenizing chamber and driven by the driving motor for
rotational movement within the homogenizing chamber. The shredder is axially
supported for rotation within the homogenizing chamber between the drive shaft and the
rotational support.
[0006] In accordance with another aspect of the present invention, a food
homogenizer comprises a base comprising a driving motor with a drive shaft. A
homogenizer assembly is removably coupled to the base, comprising a homogenizing
chamber and a shredder driven by the drive shaft for rotational movement within the
homogenizing chamber. The shredder comprises a socket mechanically coupled to the
drive shaft. An end cap is removably coupled to the homogenizing chamber to retain
the shredder within the homogenizing chamber. A sealing element is configured to
provide a fluid-tight seal between the base and the homogenizer assembly. The sealing
element comprises a first sealing flange abutting and circumscribing the socket of the
shredder to provide a generally continuous seal between the socket and the
homogenizing chamber.
[0007] In accordance with another aspect of the present invention, a food

homogenizer comprises a base and a homogenizer assembly removably coupled to the
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[0012] It is to be understood that both the foregoi ng general description
and the follow ng detail ed description present exanple and expl anatory
enbodi merwe 20f2/380i nventi on, and are intended to provi #eTAIS2@B86908W OF
framewor k for understanding the nature and character of the invention as it
I's clainmed. The acconpanying drawi ngs are included to provide a further
understanding of the invention and are incorporated into and constitute a
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honogeni zer; [0015]FIG 2 is a front view of the food hom)%enl zer of FIG
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[ 0017} fehfagehitifig Hhafitd WGehrdify aRfinfetr ARG ORI ENHE IS diEhGsed within
the homogenizing chamber and driven by the driving motor for rotational movement
within the homogenizing chamber. The shredder comprises a plurality of blades
arranged radially outward from an upper surface of the shredder with at least one blade
comprising a terminal blade edge. A maximum gap between said terminal blade edge
and the interior surface of the homogenizing chamber is about 3 millimeters. In one
example, the plurality of blades each comprise a respective terminal blade edge, and
wherein a maximum gap between any of said terminal blade edges and the interior
surface of the homogenizing chamber is about 3 millimeters. In another example, the
homogenizer assembly further comprises an exit spout providing fluid communication
between the homogenizing chamber and an outside environment. The exit spout
comprises a non-symmetrical depression that cooperates with the inner surface, and a
gap between said terminal blade edge and the non-symmetrical depression of the exit
spout is greater than 3 millimeters. In another example, the driving motor rotates the
shredder at a rotational speed within the range of 300 to 400 revolutions per minute.
[0012] It is to be understood that both the foregoing general description
and the following detailed description present example and explanatory embodiments of
the invention, and are intended to provide an overview or framework for understanding
the nature and character of the invention as it is claimed. The accompanying drawings
are included to provide a further understanding of the invention and are incorporated
into and constitute a part of this specification. The drawings illustrate various example
embodiments of the invention, and together with the description, serve to explain the
principles and operations of the invention.



[0018]FIG 5 is a side view of an exanpl e honogeni zer assenbly; [0019] FI G
6 is a top view of an exanpl e honogeni zi ng chanber; [0020]FIG 7 is a
bottom pEOgpeoBd4se vi ew of the honopgeni zi ng chanber of PETGES2@;1/04021] FI G
8 is a partial, exploded view of an exanple shredder; [0022]FIG 9 is a
bottom perspective view of the shredder of FIG 8; [0023]FIG 10 shows
detail view 10 of FIG 1; [0024]FIG 11 shows detail view 11 of FIG 1,
[0025]FIG 12 is a sectional view taken through Iine 12-12 of FIG 5; and

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The foregoing and other aspects of the present invention will
become apparent to those skilled in the art to which the present invention relates upon

reading the following description with reference to the accompanying drawings, in

which:
[0014] FIG. 1 is a perspective view of an example food homogenizer;
[0015] FIG. 2 is a front view of the food homogenizer of FIG. 1;
[0016] FIG. 3 is a sectional view taken through line 3-3 of FIG. 2;
[0017] FIG. 4 is an exploded view of the food homogenizer of FIG. 1;
[0018] FIG. 5 is a side view of an example homogenizer assembly;
[0019] FIG. 6 is a top view of an example homogenizing chamber;
[0020] FIG. 7 is a bottom, perspective view of the homogenizing chamber
of FIG. 6;
[0021] FIG. 8 is a partial, exploded view of an example shredder;
[0022] FIG. 9 is a bottom, perspective view of the shredder of FIG. 8;
[0023] FIG. 10 shows detail view 10 of FIG. 1;
[0024] FIG. 11 shows detail view 11 of FIG. 1;
[0025] FIG. 12 is a sectional view taken through line 12-12 of FIG. 5; and
[0026] FIG. 13 shows detail view 13 of FIG. 3, rotated for clarity.

DESCRIPTION OF EXAMPLE EMBODIMENTS

[0027] Example embodiments that incorporate one or more aspects of the
present invention are described and illustrated in the drawings. These illustrated
examples are not intended to be a limitation on the present invention. For example, one
or more aspects of the present invention can be utilized in other embodiments and even
other types of devices. Moreover, certain terminology is used herein for convenience
only and is not to be taken as a limitation on the present invention. Still further, in the



[0026] FIG 13 shows detail view 13 of FIG 3, rotated for clarity.
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particular food products being used and the degree to which they are shredded / broken
down by the food based homogenizer 20.

[0029] The food based homogenizer 20 includes a base 22 and a
homogenizer assembly 24. The base 22 and homogenizer assembly 24 are removably
attachable and detachable from each other. A receiving vessel, such as a bowl 26, is
illustrated positioned to receive the blended food product from the homogenizer
assembly 24.

[0030] As shown in FIGS. 1-3, the food based homogenizer 20 includes a
base 22 to be supported on a support surface 28, such as a table top, counter, or the
like. As shown in FIG. 3, the base 22 includes a driving motor 30 with a drive shaft 32.
The driving motor 30 is fixedly supported within the base 22 by one or more motor
supports 34, 36. Various types of motor supports 34, 36 can be utilized, such as a
motor socket with flanges oriented vertically and perpendicularly to the driving motor 30.
The drive shaft 32 can directly or indirectly supply rotational motion to power the
operation of the food based homogenizer 20. For example, as shown in FIG. 3, the
drive shaft 32 is fed through gearbox 38 that feeds a driven shaft 40. The gearbox 38
can be a step-down gearbox that increases the torque supplied by the driving motor 30
while also reducing the rotational motion speed. In one example, the gearbox 38 can
have a step-down ratio in the range of 40-50 : 1, or even in the range of 45-47 : 1. For
example, the gearbox 38 can be configured to rotate the driven shaft 40 at a rotational

speed of about 300-400 revolutions per minute, though other speeds are contemplated.
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gears, etc. t he ge I's a planetary gear train.
[0031]013h§3rdphated1t1na¢rrﬂm tobeqgearhex 38, I@erdafnml 3$hafc§2 bﬁtlhei draling hegier 3&|mage is

T OV B ongef AbS8kelowst bhale Siiikhg G a0 S St iarA s 35 HaR'%L

rel at ird@tit® té e Phsgg20f the support surface 28 that the base 22 rest upon
In the shown exanple, the drive shaft 32 is arranged at a 45 angle relative

to the basd0032]and pleed@\fe shaft 3Zhpodior sliiveacahaiz40 ase stesaribed pdoneiasen

o | sxeereii BF s9ER oA et 1B cBhidr i 8 Bhtol m P BloLoeSrdEfHoed Ahab e’ o€

cont enpbtar eddtdratk, shtifiemig Beherigead krxadfng bhgledrvite redpafct t@@aeth ot ahd vi ng

notor 30 may be arranged at some other angle, while the driven shaft 40 is
ar r andedh@age 22. ahgy Bstasicgs fhrmagor m@y&eerlgzted[fmegptﬁw werticalls ipafat a2

and/ or, Wlhdgﬂ@gﬁﬁ’f Be%e‘ﬁr tﬁ‘?ﬁgrd'n g%h%ﬂ%rsﬁﬁlo‘?)&trﬁlﬁ sﬁ‘?&h 50% ée?]dﬂ%jfrgn{ rom

the cen i's to be un ood rive
shaf t theyoref e raotoecBOaat a/eﬁilamgeahgit@a avhole cesﬁ@edtmttlme eattbrmcbﬁtbe lewer t o

t he base 22 or i nstanc t he notor or| ori Iy, ,
verti ERIg 0b[nepagE o3, ﬁ%newgﬁlsé (& LB Y TR ISR 6 & APeARIINhal or
drivennshalt Hie3d 691%691 ftrh%‘& Hithd 8@n Flmfeh@f el Abto? BRANE tﬂﬁsaﬂ?@ &rive

t hrough a hol e centered i ottomo the | ower portion of the base 22.
Al t er ishaitv ekigndshat nat 45° :ﬁ)ﬁg‘rey bEhergearber 38 ands5deiven eshaft MG heandrbdeve

shaft 32 extendi &gasr hroeggh the centerline of the notor 30 and, thus, the
dri ve OH&PPORYINE 45 angl e. The gearbox 38 and driven shaft 40 can

be correspqog3ao! y arAsABB6@N in FIG. 3, the driven shaft 40 is attached to a drive
coupler 48 that is similarly oriented at a 45° angle relative to the base 22. The drive
coupler 48 can be a stub shaft or the like that is fixedly secured to the driven shaft 40 so
as to rotate therewith. As shown, the drive coupler 48 extends through a hole in the
base 22 and is the only portion of the motor structure that is visible from outside of the
base 22 (see FIG. 4). The drive coupler 48 is configured to easily interface with the
homogenizer assembly 24 to provide rotational operation.  The drive coupler 48 can

have a keyed geometry, such as a hexagonal geometry that provides six drive surfaces,



[ 0033] As shown in FIG 3, the driven shaft 40 is attached to a drive
coupler 48 that is simlarly oriented at a 45 angle relative to the base
22. The dwowvelxsmsber 48 can be a stub shaft or the |ikecrhstoins4dnxedl y
secured to the driven shaft 40 so as to rotate therewith. As shown, the
drive coupler 48 extends through a hole in the base 22 and is the only
portion of the notor structure that is visible fromoutside of the base 22

ElG 4). The dri I 48 | fi t iy int ith
e oo euPog Sty ARG 5obe 0L SREREY Bacr Bl BARRlRR ol
coupl %nfb?nﬁléfbd?aé&haag%@%r&eﬁé@érﬁgge, ﬁiéﬂg;u?a% ;’bo @0 N@ndBRP MRitENed et
provi des six drive surfaces, WO 2012/ 030480PCT/ US2011/'046908 'for a

si npl iotherwisenkeydchspling téict Hoergaangelny ebiheadriventouplary8 s canfigyeashiot havs ar e

ot chanas tstRelh oramyRhe hEFH@M e WohEig g PRIBPRE 1nd TSR, o

48 i s re@ibhglséed. o have sufficient strength to transmt the desired torque

fromthe driving notor 30 at the desired rotational speed. [0034] The base
22 can furf@34lpr ovi dé1ekasedd Ccan hetharapvidesaripgp oherfpriires-hEobase 22 can

rovi I . i 4 | G
P el ee o g hR8YI P oratiofg o) RN, sHth oy O fhichad Big, 1oy
g spegczj te eékecltimelycpjroﬁqglpommrwtrltq)em\ang omotooB0r ¢ ifs conténdplbtedpihay adpeded The )

ase can al so praovide a coupling arrangenent. for_renova recei ving the
e o SETHr GBS BPera ORI o L] B eV et TR amop bl FlRes o
tw st - r bV ! nbl y
o riokSte ¥ E AR ol (5T atl RERIG the MEmOQEREE A d@mBs 2T %)
45 (sde e gowl-expnpie, ibe baseiAZ2quiobiglearadtwisttlock acrangement Ké fomsexturélyck

t 44 of the b 22. | le, .the twst-lock t
24’ cancirtbedte BopiaHeaiatt pssfmibiats Toe Rt pasgiy 2§ allieSBRE NG
engag%rtnh@rettwiﬁno%émﬁumt@ﬁ@j £% SsASF IS kvptdebé REcsP B Bihdahtefee MRlhythéd to

the base 22. As s : ree twist-lock couplers 45 are aligned with the
nmount itwipt-4gek-armanrgerognti4feot tiedaasectk krongmgeappte, e tvosblock asrangemertier ei n.

D 3 L el PRy 7 Bl s Bbe BREBEHE 409, SORRBRRER RS ™Y
di r ecttiviyt-lodk douipidrsars @scdupte the Neogbaiker 46seablaD4t 1o thedaee 22008¢ni ng the

honogeni zer assenbly 24 during operation of the food based honD%enizer 20.
One oshewine thyee twist1QgkstauriRiR 4oers igney with thenmpHelingiarertyesiafithe twist-

ret enti ; rai ; |4 ke - interface
it S aTandhtes RIGS it R ALRTR RoBRioRn e Gl B gk 101 T ock
ar r angegering 47 hémgggerirzenassdmbliye2dimtptha twisttibek amangsment 44 of trecbase can

Pro 8 EubBala YorS AEBE R s i ST SRR AR P R o kS,
ot or e 2 o Bl BT PR IR ace 22, The
saf et ynosnagearticera2(dc aone wrr npaeeaf the twistlatkiopupter (/) 4er caB0incidedt pesitivee st op
P L o Bh e 808 BaRed sMRTR AR &F 12 ke RaPBSn RIGTRSuithle safety WO

corresponding recess within the mounting apertures of the twist-lock arrangement 44.

Engagement of the bump with the corresponding recess can provide a positive

attachment that resists disengagement, and/or provides a tactile feedback of a positive

connection.

[0035] Additionally, the base 22 can include a safety switch 46 that will
interrupt operation of the driving motor 30 unless the homogenizer assembly 24 is
secured to the base 22. The safety switch 46 can cut power to the driving motor 30, or

otherwise stop operation of the food based homogenizer 20. In one example, the safety



switch 46 (which may or may not provide a visual indicator) can be di sposed
within or adjacent to the nounting apertures of the tw st-1ock arrangenent
44. Thus,wOhe12x@dsdy swi tch 46 can be actuated (physi caPCyjusopitioeebs y,
etc.) by the twist-lock coupler 45 to thereby permt operation of the
driving notor 30 when a twi st-lock coupler 45 is received by the tw st-|ock
arrangenent 44. Conversely, operation of the driving notor 30 is not
permtted u s the twist-lock coupler 45 i ngaged wi th the npunting
bper t shEeHEA ety FigBey hPf By iEAdTser ikt Saa b bisPaee b ulBIg an or
dri vi pgijdaineto # ﬁl@ﬂntiﬁ%bgéﬁuﬁéﬁﬁf’ché QRE-RERHrrdreRiniait 4 Phacthé safety
overload conditions. [0036] Turning nowto FIGS. "4-7, the food based

honogémitebrdtcan be lagtisded (broysiapdn oplicady setehiby the twistleck erupien 4aith ng and

nscentiereBy RER RoUOT 31 Bl o, Blotorh Bed Bl RPE fud BE45 BN L
el enerdy thé twistbcknareasyeragntoft. Goniéisely, opetaiobdfithe aFiviaggretor BOfi wod

comuni cation with the _hom)lgeni Zi ng chanber 50, and an exit spout 60,
separ &esmitiashyrlipss tha wyistclrgk eoapler 73 inpagaged Mithitae srpHAiNDRaBIe @ the t he

o 7 a1tk apaiERhem s “nHBAGIY, e bfsE 22 Arordtivifl 30 R
h?)nog_e'emttllzt@e fuseseolprgvet therrgag?m))‘?riej;wtﬂcbltaweheagié:sad'ﬂsienb] edblto pern}t easy )
t . to t
hormpgent i NB0SHamber 15618 T @ RISt 4niiihio0d bssediprioan irg 2 bebiedsa
wi thi %ﬁ&ﬁo@ﬁrﬁ?@ﬁﬁé%n@%g%ﬂﬁp@e tﬁ@:sh‘rébcﬁgﬁggpadg%ﬁcﬁng b‘F@ﬁﬁ&ﬁ’s %s%@ﬁ?&d

renovably c ed tot onobgeni zing C y“a thread coupl i ng
(ei t hearoduais imperfomted.f Ehehemdyenims assesbshdvncludes dboowgenizing chanber

50 may, be remvabl t ed to the end p.56 by inserting the, bott edge
of t nERBIEGAR: Bte Rt e S PR oL S GHEh PR B apI 5. oAl Taghoue B
Ther efi9aaang 8§ irsfitigonihaadatioR witheha lhoasstninflg themded 50aand anritat ed
until rotation guided by the screw threads is conplete. Alternative or

addi t ispedl 68.csaparatg freanke migt ehuite Sy isdalao irvfldidapnemunisatiomwdidringi ng

apor t (PER0SEnERber 30, 25 anb8er b2 B0 e LS B s Pl fRae URE: .
bot h tyy taklivet olgUtEB8. abs sRbWR N FIbe4 ethethurrrgerfiasnayseaibly 2ans eotfiuread cap

56 has been renoved from the honpgeni zi ng chanber 50, the shredder 52 and
seal i g be|disassenled iy PaeMit eadY E€aNNG 2T M2YHENBOFRST/ US2011/ 046908

ol Tow i nt A0TSH 66 of Ere LoRNT o7 15 Ak adp o ad ol EAEIng T, ¥} PG, 7

i nt er ichanti®ris® tetretadasie slavetidat b9 apdseddidg ljeraent Sheithisuthedwendyenidihg

shredder 52 i i sposed within the holLlow interior 66 of the honbgenizing
chanb&neaer G- 1B ERG SrerTlE WP aap S FTOVEPY REUPRACP 85 T ace 67 ~The

shred Ji I i <A B jnteri or 66
#Rm rf.ﬁngrchaﬁfbe? 8p Hfés g«ﬁrggagﬁ] cayyﬁg;%thgro {a%ﬂrm Hgg@%él@)férﬂmé

of the horbgeni zi ng chanbe e dr via engagenent with
t he dithreadspups ehoud, thachamdgerizing chaemberdiQ mgydiceresnevebly atiachdatktocthe cap
56 each | ncl a circular | e 64, at their.respective_gcenters through
ohi oh St o By oty o oihrE et I &haiiaenyAid BESShFE S SO Brlcl udes
a socCkgleniny éfshe ende 6. TAkrdfsra Bt 3etehathkdadkomaly esé élg;nfeﬂearﬁf fheeerghaft 32

ap?3
of the driving notor :?8 such as via the driven shaft 40 and drive coupler
48. TREPHS wiated ungibrofations gukded bythgrserew thiiegds it 6axpigte y Alletnativeeordr i ve

fg“p' Hadftonal S0ANE % IRTRIE BE Broidss P derd tré@Rotidgehlfhg BRiRbEr 56 ur es-
the end cap 56. For instance, latches, twist-locks, hooks, apertures, mechanical
fasteners, or the like may be provided on either or both to allowing for attachment
therebetween. Conversely, once the end cap 56 has been removed from the
homogenizing chamber 50, the shredder 52 and sealing element 54 can be removed.
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one exanpl e, the honogeni zi ng chanber 50, inlet chute 58, exit spout 60,
and twi st-lock coupler 45 can all be fornmed together as a nonolithic

st ruct ur evORor2/sasnpl e, the honogeni zi ng chanber 50, i nlPet/Ushuti®4®88 exi t
spout 60, and tw st-lock coupler 45 can all be nol ded together as a single
part. Form ng these parts together as a single unit can be beneficial to
reduce manufacturing costs, as well as sinplifylng operation. Still, any or

all of the rts c b and coupled tpgether .to form
2 tronol | ¢ nABOSEY Lot e plre AL RaTRaP RoRpded Rontoud o 6RATBAE 58t °t he
hormogepeiags aafﬁﬁl%ﬂblhi/er% 6650F the h@?ﬁdﬁéﬁ@nd ahhRvel 0 (58 PG, ?)?@PF% RolldWie
honogeni zi n can conprise an exterior surface 69, and the inlet

chute lrﬁsrlcag6 hﬁsataleaah@@@a@eh@u@mq/bpen peimeli silifege G/e| Gne sbradger be iext eri or

gener aapsee il e ARFGRATRR) o6 BT REh Hbbebaron Bl o o of s "r
3), ankérein gad adjsentto tedenéhsurfatecd7 Clbé ehhdtidep S26s @leuven abd notational
perpendi cular to the shredder 52. In another exanple, the inlet chute 58

and eiﬂ@Veé’ﬁ@‘dtW'QUné%h@@"&ﬂﬁ“&ﬁ@"e% Qéﬂ@rmm%@@'@'r@e@j‘ﬁé’@@era%bl’t € AAIB8 ot her
angu! ShioBE SBNACRRGASerE R FAN RN SkolbP RS TEURIAGy N dBIFL BRméA e, | L e
inc ng from

shr edder ener al conr cal bod generally
cyl i ndidi arad tHeased Eép 66\wcdsnauderat@vcu7a? memaanm@a@eﬁea@a ¢ésrems1/ 046908

deflnsanu r coni.ca rfagce 74, Thou der to d,t at the term
e L SrotBnrBAIE 15 Bree annler 18 Penelralay csiikgyberthiaader S? t he
term [ At I

‘Shekser ée% FI@« :'Zﬂq'ﬁﬁ i5 Pn it %é@?ll&/}(ﬁﬁggfe% V\t/ﬁitﬁe tdhiGe eRdt %ﬂﬂe‘?}]}whﬁe

coni cal geone e shred e the vertex 72 o
shr eddmtoszo ascfsaswa théalriyenrstiafidd amed dpgeé aoupler d4Bedihef hales 6Be68 wndndr i cal

base 70, ded t de_th Il region |ocated about
car a FOPRELt SreRenod 0GR HEp Mo B SRR BBL, 0sS Zecti on having 4

| arger di anpysg] aboutTHeorRyGemdert gs?denbawﬂébnt.hamdbwmstf@atarégmlnl er
di anet er about the vertex 72. The upper conical surface 74 is arranged at

an angné e@r@mlev@etfmme@ergélngmlamefﬁq el galte I58s exivepouteth ansl tatistan

Food- S0eednler s A1 f e 0 usl By a€eBe Ry E SRrtPREle dheer
[ 0042]hoRhsyestiring daantber BOCIrlemuwssseﬁkqbodzsod@adrtwtmbmléM5 cgeei ving
t he dr| ve couEI er 48. The internal ?eorretrﬁgof t he socket 71 corresponds to

that &l henoldspieggienasa siggla prrtdFPUBINGJNEse ParB [ogaiheeraAsiRgle Aot
] ”Stcragttf‘q‘:ber‘{@fﬁr i 1 Peatie r‘ﬁ%nﬁ%ﬁﬂlrff{g ?‘]@stg'aass Rel ﬂ%k%nﬂ?%@%’@ergw&w the

socket as a correspondi ng exagona geonetr ionally or
al ter rmtylorejllyof thése pacds etn D mranidald separatklycendotdigyled émgatheryto ferrata as

r ounded | (a% irlp sone or all of the walls of the hexagonal geonetry, etc.

The s&RRRA! df'Y5e- supported within the underside of the shredder 52 by a

plurali tyﬂgf)oié pnges Rdsidie i ﬁfbf@% Bepd ﬁéﬂtléﬁé Bt r%}ﬁo oiset a%éemblget he

shown exa there are six flanges 84 having a gener al y equal spa
t her el24t careie amanged tvaripeslyndre pse cxdmmiatthe heonfdgenizisg shamper b@lkaanany

h h fl.at t t
The't icatEBedh felbhiar SE00 dindTRb BRERBV RS BSn BediFirio SRttiher of ¢ he
shr Ed‘ijéfrpé?d|CLﬁIﬁpﬁéti}@tosthé@(@&ior%%rﬂ‘a@étdgerSudIﬁbM@ﬁ%ngeﬁieWt ahh per@ft thé ades

76 arran
mIe?chute 58 to extend generally straight and vertically upwards from the base 22 (e.g.,

see FIG. 3), and/or can also arrange the inlet chute 58 to be generally perpendicular to
the shredder 52. In another example, the inlet chute 58 and exit spout 60 can be
arranged generally 180 degrees apart, though other angular arrangements are
contemplated.

[0041] Turning now to FIGS. 8-9, the shredder 52 includes a generally

conical body extending from a generally cylindrical base 70 towards a vertex 72 and
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radially outward fromthe upper conical surface 74 and extending from an
upper portion towards a | ower portion of the shredder 52. Though

i1l ustratwo2a/6mM8y extendi ng al ong a portion of the shiPeadseo1324698 is to
be understood that the bl ades may extend conpl etely from about the vertex
72 to the generally cylindrical base 70. In one exanple, the plurality of
bl ades 76 are arranged general I y parallel wth the upper conical surface

74, and.as such are arran S r .45 an re to the

T0n 1 opiRgs e 0aphs cOhka" Bt 73, rRbLER R BRduided Blanife Bub ertsxt ne
upper rgfapé ‘E@'théﬁbfn@(f&'tﬂé’st(?ifonﬁ hge HREEIHE sEd hein, the term "vertex" is intended
2012/ 030480PCT/ US2011/ 046908 [ 0044] The plurality of blades 76 can be

ar r andge gengrallyusfer toolbetencheegion eddiee cepicaFgeormetymfdhetsdhsegdarnd.i tpusf

70 T GRNCRTERE Phe S0y . FET TR P PR RORE e D Poat tbhE G

l n varth@t@n@drﬁwlm@ 7@ait ieaky, intéidbaTty inclide tHd beerr regict Icvatedapbet s of
bl ades 76 can be utilized. In the shown exanple, the plurality of blades 76

can i ﬁ@!djfﬂiét@kp@nbdé@e sliredder 94 a3y hauesa @msbc'@qt@@rlﬂqvm a |Qr§@ﬁ,@|ﬁ”@i?r

| d t
C O oo R clinhiE ise RTINS R %di?ﬁa'yegﬁ’gg'ﬂe?xr?%pf‘”‘% JEidfTENThe
bl adesupb@lr canidae hssna‘]?cahm |sflx arrpll']gedcki anbgmgm e¢lative to rtlge cgermlnal@ddgl/lngjr@e; i on.
For exa eac 0 t he ur al | | ade C alit (0]
out BB TG sk s e ap R mrleal 48! awgl&ea The antarier 57 rdy e oBRedaiGugh
ot her (GRRSGHAABAIbILTAR RIS FRAATEANSAashE ANRRIABPLRinibbe SRRl rat i or

e esli

pattern can or ned casting or sta |'ade pattern out
of a solid[p042)e of rﬁtealshoeddﬁrhé? mc@d&srrﬁuearsqa:lket ! mptlbedm albove for

| t t t dge de [ tt bed

can cUerEBoT P o Gl L6, TR NXBRRYEOMER IS dpE SPFRE 7T FETRERBIBUD
edges @t émetlée%h géaﬁeﬁr@bmtﬁ@anﬁ@@wmerrI@ngpbaéxmel@ 2R_dHystdtey, wRefet i on
can thensel ves be further’ serrated to provide an even greater cutting or

shr eddih@gdeve i eeuplen 4iidhas oa oelel h@xmriadleg@mew, ttbet wookett M@ plasrad ity

bevel S Esonc g BT R p SRR e B8 ih kBl rcieP sl b ikt ™

al t er rat carehigo idtiLEeroemdr georhétrpfsucheatoamesd itd@ss imavmedod dleotihe walls
featur es eonetries, etc. to performdifferent actions. [0046] The

pl ural9 ttIS}e XBYeRR JePMeiBh Al rhifuFRrkel ’dcambe suppadesYii? the pRderside

or 10 5n¢ SFrsttef 82y, S BUFARy A feRbES 8 S pRAIPTRA AR fo (R @l 710
shr edderth&ZShcﬁwn examplee theree greusial flanges 84l ademgcangbaerfadiy negudlogieddeer
Serr at hons or

o o RS sPRR TR e iriErodd 155 Be et 2 B phe A G
Sho""”1fIaE,h§hL%tﬂé,egtdﬁfaysé’orﬁéﬁs@%nfa%rr%@ré rp?dﬂt%lons, etc. The flanges 84 may also
provide structural support for the remainder of the shredder 52.

[0043] The shredder 52 further includes a plurality of blades 76 arranged
radially outward from the upper conical surface 74 and extending from an upper portion
towards a lower portion of the shredder 52. Though illustrated as only extending along
a portion of the shredder 52, it is to be understood that the blades may extend
completely from about the vertex 72 to the generally cylindrical base 70. In one
example, the plurality of blades 76 are arranged generally parallel with the upper conical
surface 74, and as such are arranged at a similar 45° angle relative to the cylindrical
base 70. The blades 76 may be oriented perpendicularly to the upper conical surface
74 of the shredder 52.
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thernoplastic material but the plurality of blades 76 can be fornmed of

nmetal or other rigid nmaterial. Each of the plurality of blades 76 can be

i ndi vi duawbyoreensafsact ured (i.e., stanped, cast, etc.) amrdTass@moheds
together with the thernoplastic shredder 52. As WO

2012/ 030480PCT/ US2011/ 046908 can be appreciated, the plurality of blades 76
can be renovably or non-renovably coupled to the shredder 52. [0048] For

| |G  8,.th | f 74 of t dd
55 can | no N0 ol urtkie pltalt 51, BERRY £F et be s “aronshlaogd fis
bet wegprédiferasneFal lexampld, "tﬂé';ﬂ@ﬂah%ﬁblﬁ@@% &5‘(‘? b\éedjérﬁ‘?faetl?y’zeqﬁélﬁf1 Ghcdde

linear slots 80 is configured to receive one plurality of bl ades 76.

Addi t iaboeal e upper evitiealasirfage ¢han lf lﬁcﬂls@@oaterr@mmwbmt theg pgalithi af kdledeses

Fact oner 0768 aldfoad TRYPHE AR o e dine PelteBhup et ABHERE DS oy

al so imehbete oﬁmﬂade%pT@@aﬁQ)eputﬂ&eﬁl larthé fsﬁoWnk@(atrﬁ@é teeplued|iay bedld@hes 76
corresponding holes 83 or the like in the top of the shredder 52 to inhibit

the r &RBviapluger gy brades. omlispi Hie h@dés Crﬁﬁ\/bﬂgderéhlceai,u eugh ameceeldialsp hene
shred Renoval of the top 78 fromthe shredder 52 provides access to
an open end 82 of each of the plurality of linear slots 80. Thus, each of
t he bl ades [0648Jan be e dlddegl % roeaea'alsedwdnae differefit §bemktriesaandlootcuttd® vi a

its r ectiv end 82 a ed_end 85. The hl ades 76 may
b oienras Bt Mot BraBPls. % Blcratty iy BieRes 76.68n 8 stresiag OREoVIBs Al o
the blpges, Zé tfﬁgrbr%ré&arggaa@nbnrm'%%éd? é% bl B0 RS B B30k becan
renov d at a repal r or p acenen t ernati ve t he

bl adesave aapiuutwtm@rﬁ-teeMmMIfprmeamev)edtlmgl, trtwghlanemaleandfvaaey t;;}erration,
rrechanl cal

et bR B hR RRETS SRie e bR ol an € BREnble, e senia Bt o
the shyppdsieforhad By lcabturhq br rs@myag tRé dé%ﬁealtﬂﬂ@é péfterr but &f é%bhd?%”ece of

contenpl ated that sone es can be nol ded together with
shr eddeetab®r aiher eigist m@atebabdd@ additiore or adltarnativedhée edgea@fsthleed@wreosz

S ed e 240N ERRETE ORSr AL B4 i EPBh T LRRET pelrPRid e exdneR SHRISY and
horogei ¢fi the Merhe@uspeddey ok theotzetendtdioemithgretiventriarigoldrgseakt-dved-salidy

texture with a simlar consistency as ice creamor sherbet. |In one exanple,
t he ugsRtieantanithempelyes b fetthemserpiedd i Previde 40 igYenuaeater Getineeok o

f I
[ act L it ahof 1B okl Al Reheih RBaEel S At Y aBR BCES
74 cammavecVarirusatodtie asinfigoeatibeg) essshoas &braigrsposttd beteled rioath, aaljeacatirig pai r

or ovi aeielssEontbte. § Ao o ABmaliphe ciaRa: et ah e BRs 7 Bda g een
adj acefiferent features, geometries, etc. to perform different actions.
[0046] The plurality of blades 76 can be manufactured in various manners.
In one example, the shredder 52 can be formed from a thermoplastic material. Some or
all of the plurality of blades 76 can be molded together with the shredder 52. For
example, the plurality of blades can be formed together with the upper conical surface
74 as a monolithic structure. Serrations or other design features can similarly be
molded.
[0047] Alternatively, as shown, the shredder 52 can be formed from a
thermoplastic material but the plurality of blades 76 can be formed of metal or other rigid
material. Each of the plurality of blades 76 can be individually manufactured (i.e.,

stamped, cast, etc.) and assembled together with the thermoplastic shredder 52. As
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WO 2012/ 030480PCT/ US2011/ 046908 pairs of the six blades 76. The depressions
86 can each have identical, simlar, or different geonetries. In one

exanpl e, wachidspssessi on 86 can include a generally tri aogaiSariigeonet ry
that follows the generally conical geonetry of the shredder 52.

Addi tionally, the depressions 86 can have gradually sloping sides 88 to
facilitate the flow of shredded / honobgeni zed food into and out of the

d 86_and dj t_blade The | t f th
ot o23NoHE HPrERACh NP oo 86T aa0e? 7 CoRoh SREGAPS] A oRARBE a8 can
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various gedfe48) es, ferter@spieard showipn kk3.1& the unperidopicahspeiace | ek .
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i nner surface 67 (see FIG Turning now to FI G 10 ai
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honmogepiliabagseiABberTHRIE, ehBh B1ehEXadse76 aftd gwmgzne&a.béa Weohd BEthe
termnal blade edge 77 and the inner surface 67 of e honogeni zi n? chanber

50 i s linpat dlots 8Aye &3 respegtive open leneel2Asd towvalsisua closatland efrbe ol a\dQﬁt her

" caser ooy (RO Ry Hihet-ehadBil ey BRuierbHEN S0 EdBhR. "
pl ur althé Ylatfesbfgdas bébreptovabhCtasde/ed metaeembar/gloitseemt@aie rfelnﬁtd@deémlalér
each of which will define a respective gap with the inner surface 67. In

one eI, repair erlagemantefliematinaly. dhe fipdes dbntaal eI eamyEs!yr 7

o, BTSSR oS JOTROED, EUID TSI R, [ on

al t er radit ofveley blawsaaneomseftedhuetcs Ithi@dludear Ebtwamlthetdemd\mmgwp Zigngaw Hmerber
50 is control l e hat th dder 52 is rotati onaII porte For
oy amseclias 4p; e Shlendis: 52nfo tAbEn Femasel 25 B SR o M drdbet onn
faci | chﬁEeﬂm;g%téH Bati diind % tHEOUIAMEE 88R e Pﬁ&éd %‘gﬂatﬁ@r‘)mh ma\% éﬁS?“t

unwant ed vi bration, binding, wear, etc. Turning to FIG shows
det ai Iwhilecsther blafiesican ®, Iamrratta@hedrhmthe;almedder 8R.is di sposed Wi t hin the

honogeni zi nmber .50 such .th t he shredder 52 ally supported for
Forat on wildREal T e’ HER-SURRSPRA2 celinEHByEbrsches BEdes) SURRAMES. and
the raopat sireabes B Udn He provisled alvitAnetrab@ire t e fadiitatd ethe S3nhfRIAiRE and
rotationally supported via the interface between the socket 71 and the

grl ve hoppgeaniziag actipe nﬁriqme@lo@wﬂ@ forsihmﬁecﬂj@n@xwaiqrm heppdt taxduieywith a
05°or nter insignc 58 1€ plsfy BERNEReR T buf Buainé e UebBL eBAiGal Sty :

90. [Qusef \m ighsdderps3 @in nild @trabtlﬁelnborabmtél@ m@nﬂm @ the drebdded pne
exanpl e, the rotational support 90 can include a concave socket —and the

shr edd@magenizag foed arpsndavERCEssUBeRIdralibhel Bladea 16 Bs shawat kP §.
vert oG rgfr EATcEN et Eied PL ¥ aRaNEE PR lead o R et ol I8 HisBod bltred S,

conf i gur adjatenti pdieof mmpknnrzalhy tolfi ol axtesc A€ VarnmJatnLcmladarssmfpcﬂEpTesQOns BbBusan t he
bal | - shaped. support, 92 can ro te withint concave r nal s ort 90
durin eng'Péﬂdieg A5t ShauinsfQla S'Z‘sﬁeprecssloé‘s &3S 8&&0‘{'&%&? e&n A ?ahon
of FIG 11 is drawn for clarity, and that the interface of rotational
support 90 and bal |l -shaped support 92 is intended to provide a good fit. It
is contenplated that the concave socket of the rotational support 90 can
receive a substantial portion of the fall-shaped support 92 such that the
vertex 72 of the shredder 52 is inhibited, such as prevented, fromtilting
or substantially changing angle to thereby naintain the vertex 72 in axial
alignment with the drive coupler 48 during rotation of the shredder 52.



[ 0053] The rotational support 90 can be provided variously within the
honogeni zi ng chanber 50. In one exanple, the rotational support 90 is
formed togetzhero3nsph t he i nner surface 67 of the honogemcziusgoigivagyber 50.
For exanple, as shown in FIGS. 7 and 11, the rotational support 90 can be
nol ded together with the inner surface 67. In other exanples, the
rotational support 90 can be provided separate from and be coupled to the

[ f b hani cal fast : : -

2015) SAIRHPEE 59955 1B00d TAIHETESRNs & PHqEaa Pove ddenionl. aNIaE: fer
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and a bearing. For exanple, the bushing or bearing could be coupled to0 the
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shredder 52 is retained on the drive coupler 48. Simlarly, the upper
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7, 6 ve t he

surfaces ative to the shredder 52 foodtra I'ing al on
i nl et th@mmoh‘sﬁblaﬂdp ifB8t o t he honogeni zi ng chanber 50 will engage the

luralit d f t dd t lly 90 i cul
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W t hi BhtdeirIMigIdnELNEd Fhardes fortBeTvod h@r@b iehey fot e @fﬁrelabed%o?r%@ﬁuﬁéw

shredder 52 rotates, until finally discharged via the exit spout : i's
to be tariierdesiwd, sebiexere witha similasheensisenee asxice ﬂ@flnb@ro&h@hebd Asﬁ

i < as SRR oo EL I R Bainks By R FF armodinie 85/, 8Mifet 8B P CREH oo

My CQariedlly boundeldasheshe/ hingl sokfaee M @inesthe shreddér092% afiven bl/htRefdivthg s
suffici entl shredded, and/ or honpbgeni zed, it is discharged fromthe
hormgé?ﬁ)t,@f @é forgiaerwigynihg W@We'ﬁfqr'% pﬁﬁj@n@@dﬁﬁ?m e Iier suafacey (B8 26
cup, | t [ t 0 ween
ol | ol ChPEr TamTRgRoy BRIE 10, BRRH erih LU Yy (0 16T BepThsiaec

envi r etwedn tAdelurality (Sfpbiade§(76| of ’EkwbshraddeaBann(Eths rmler \suoiacerg7edf Hed

ar avi FPTIGSHEHRO GNaThgr 58 it ReNFOBH- Fre'a REABElG, 23 BOSHIANS A G HIRT t o
exi t Spsut e biads SR T on P E MR R tladt edee 7Y R g'f’.bﬁaef'ﬁg“‘e
t her efoudwardio extendling eortidneoerach dpada 760 Heod,uitiesdiatanca-Byismreeaswead as
depresose't\%en the terminal blade edge 77 and the inner surface 67 of the homogenizing
chamber 50. In one example, a maximum gap D between the terminal blade edge 77
and the inner surface 67 of the homogenizing chamber 50 is in the range of about 2
millimeters to about 4 millimeters. In other examples, the maximum gap D is about
3mm, 2.5mm, or even 2mm, though other lesser or greater distances are contemplated.
Additionally, each of the plurality of blades 76 can include a respective terminal blade
edge 77, each of which will define a respective gap with the inner surface 67. In one
example, a maximum gap D between any of said terminal blade edges 77 and the

interior surface of the homogenizing chamber 50 is about 3 millimeters.
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WO 2012/ 030480PCT/ US2011/ 046908 100 formed with the inner surface 67 of the
honogeni zi ng chanber 50 that provides an exit aperture 101 (see FIGS. 3 and
7). The oepresisesoextends froma first portion havi ng acgarseralokspogyr adual
sl ope 102 relative to the inner surface 67 of the honobgenizing chanber 50,
and towards a second portion having a generally abrupt slope 104 defining
an end face 106 that is arranged at an angl e greater than about 60 relative

to the i f the ho hanbe th
end face 108980 or r alB AR PL AT IR BB P IR O IneoShresle P BIATEVE, ( ne
| ner eyl szifg éﬁarﬁﬂa@r fy@m%nabnad CARIP HiatE the tslHPé'@k’ibrV%Q' RUSoRABhAR ar e

cont enpl ated showmn in FIG 12, it is appreciated that ‘the
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Count e PR B gl o RSt o B DGl Bt ™
food pmedintdéd eRRaRd eindihg hweat, ketc hamgiagitaiMG. ahawhesh Stbwotersipaedi gl y
noves through al ong the dlrectlon or arrow R As the food pr oduct

appr o0& éG- Bha r@w.tlpnalp%mpoeswo i digppsedywith inaineyhsRe@enizing Ghaginr 26 sudhe
e aaait e chrBad8oss I ABNG Pobsnel 30 Riaff RRnH hePhomBiehizIitt aihbLCT:

of thtslolelaem/\geamotrte IGf:')ve ssogﬁ 32 ShUethbomﬂanwnmltwam'rtl 90. Bgﬂtuseratcnnu end tree
gener a r sl ope. 104 and str end face 1 et
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be disch raeﬁi via t rture 101 [0058] To further facilitate
di sché?tg"g A% HEPRA PYRRPT 88d product, the non-synmetri cal

depr essi on [go52) des t\mlo%é' t’fypéﬁQ:fftr‘éEéilol@iL sWopOrt&v0 BaM aRSpRlided. In one
cross-sectional” area having a maxi num val ue adj acent the end face 106. For

exanplexampe sthewiotationeal egppart Shdcare indude eregnsaye gocsahanditee sbfeddes i t

o ope (282 bR VRS R e < R s o e B R bBRe B 38 s S B
an i neficAgersg). apetiowdt inof IBBIeg ahd Hanage neaed 7Rasidho shfeddert3? eat iHblldy e
agai nst the end face 106. [0059] Additionally, because the non-symetri cal

depr eds p@m]V%rbaHesfaﬂachmpqrb 9areoniBurest iR dnterges Weth the Fopsave, atatiosal f ace
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support 90 during rotation of the shredder 52 It is understood that the illustration of
FIG. 11 is drawn for clarity, and that the interface of rotational support 90 and ball-
shaped support 92 is intended to provide a good fit. It is contemplated that the concave
socket of the rotational support 90 can receive a substantial portion of the ball-shaped
support 92 such that the vertex 72 of the shredder 52 is inhibited, such as prevented,
from tilting or substantially changing angle to thereby maintain the vertex 72 in axial
alignment with the drive coupler 48 during rotation of the shredder 52.

[0053] The rotational support 90 can be provided variously within the
homogenizing chamber 50. In one example, the rotational support 90 is formed
together with the inner surface 67 of the homogenizing chamber 50. For example, as
shown in FIGS. 7 and 11, the rotational support 90 can be molded together with the
inner surface 67. In other examples, the rotational support 90 can be provided separate

from and be coupled to the inner surface 67, such as by mechanical fasteners,
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WO 2012/ 030480PCT/ US2011/ 046908 be greater than the aforedescribed 3
mllimeters. Finally, the exit spout can further include a guard 108

ext endi ngvacregsosd | east a portion of the exit apertur @CTAB201A9469hOWN | n
FIG 7, the guard 108 can be a thin barrier wall that extends across the
length of the exit aperture 101, and possibly a distance up into the exit
spout 60, though various geonetries are contenplated. The guard 108 is
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o
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el ement 54. The socket 71 is at |least partially i nsertabl e through the
annul ghredsles s2icthet fapd traeeling slorgdhe riget Ichntfe 581anchdinte e homogesiEing

ot er ROPTESHE VYT sifchare Mty 3P BRRERY Cht kltGtuBer # 6 SREHABLS 801 e
the |igers@adicWiat brientatipht Thé foddTWHCltm‘Scé@miue)tlﬁbea&ﬁédded$honﬁbgi§mw as
shown) of the hole is slightly less than the exterior,
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bound ¢ Hé}?aﬁfﬁ”ar@ feerrfdpt%r@o@fmé}hﬁorﬁﬁ&t’thérbl £76 %Héfheﬁ"%ﬁ |dshe raised lip
112 abuts the o} t he 'shredder 52 en the socket 71 is at | east

partial ly i[08%3%% ed t Hfaudihe fdas isrmuflicienthoshredded anﬁ[on\homogﬁrﬁmﬂ d-isi ght

seal th riction. hr edder 5 s during

oper atltarqHL e el B Sanip R Epaliber D \Ga IR6 B%6 $hotiod FRF IR diga not ¢ ne
rai Se%waliﬁhglﬂ)@wt 26 EUQVJ'aﬁeétélt Th@@stthe%@t éddﬂt @0 £r60|6e§ fald Eshurecdtiba base 22
and the honbgeni zer asse [0062] Addi tional ly, the sealing

el enmemetwaer Apllow dntgeer g@@ﬁé}q Iyortnpgenlzmg chamber 50 and an outside
environment. The exit spout 60 is substantially vertically oriented and located above the

bowl 26 to allow the effects of centrifugal force and gravity to help discharge the food
into the bowl 26.

[0056] Turning now to FIG. 12, which is a sectional view taken along line
12-12 of FIG. 5, the exit spout 60 includes various features to facilitate discharging the

food therefrom. For example, the exit spout 60 includes a non-symmetrical depression
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cooperates wth the end cap 56, or even other portions of the honogeni zer
assenbly 24, to facilitate registry of the sealing elenent 54. In one
exanpl e, wbheopaabisng el enent 54 can include an annul ar PCEg/Ss@alo46008!
projecting upwards froman inner surface that is inserted into a
correspondi ng annul ar recess 116 of the end cap 56. The annul ar ring seal
114 can be received into and sealingly engage the annul ar recess 116 with a

latively tight fit wh t 56 1| led to t h i Zi
o 0o bl SR o OB G S O R 47
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[ 0066] The food based honpgeni zer 20 can include various other features.
Turning back to FIGS. 3-4, the plunger 62 is configured to be at | east
parti al | ywoeoeeiosesoby the inlet chute 58. During oper atiPem/USb@o®44908 be

bl ended / honpbgeni zed is inserted into an open end 140 of inlet chute 58,
and the body 142 of the plunger 62 is then WO 2012/ 030480PCT/ US2011/ 046908
inserted into the open end 140 to press the food down the inlet chute 58

d int th th t hr edd 5 | 145
o O RBRSEM e robASRasaPeas B o GUTa e L PR TG f ace,
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142 is used to press the fo downwards. Due to the relatively ti
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face 144 of the plunger 62 ully inserted into the inlet chute 58. As
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with the inner surface 67 of the honogeni zing chanber 50 to provide said
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and circumscribing the socket 71 of the shredder 52 to provide a generally continuous
seal between the socket 71 and the homogenizing chamber 50. As shown in FIG. 4,
the first sealing flange 110 circumscribes the annular hole 64 extending through the
sealing element 54. The socket 71 is at least partially insertable through the annular
hole such that the first sealing flange 110 acts as a lip seal against the socket 71. Thus,
the geometry of the hole 64 corresponds to the exterior geometry of the socket 71 of the
shredder 52. In order to provide the lip seal with a tight fit, the cross-sectional area (i.e.,
diameter, as shown) of the hole is slightly less than the exterior, peripheral cross-
sectional area (i.e., diameter, as shown) of the socket 71. Still, during operation the

shredder 52 rotates relative to the stationary sealing element 54, and the lip seal
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relative to the honogeni zing chanber, it is to be appreciated that the

di stance D neasured as between the term nal bl ade edge 77 and the term nal
face 144 weyotrd3b48s t han or greater than the af oredescPCihas2@1/0ud9s met er s
(i.e., see FIG 10). [0068] In addition or alternatively, the

pl unger 62 can further include an enlarged handle 146 distally |ocated from
the curved termnal face 144 that is configured to mate with the open end
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vari ous additional features. In one exanple, turning back to FIG 2, the
honogé&eiak 14 §88 @meszemd drie ansl wawgtye@ngegehtharamﬂ@rl reaess il hh @ithehut e 150
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recess 116, and raised side edge 118 can further cooperate to provide a labyrinth seal.
In addition or alternatively, the sealing element 54 can include a sloped region 117 that
closely follows the contour of a sloping wall 119 of the end cap 56.

[0063] The sealing element 54 can provide additional seal points. In one
example, the sealing element 54 can include a second sealing flange 120 providing a
generally continuous seal about an interface between the generally cylindrical base 70
of the shredder 52 and the end cap 56. The second sealing flange 120 can extend
outward in a cantilevered fashion from the sloped region 117, and can be resiliently
deflected and/or deformed. As shown in FIG. 13, the second sealing flange 120 is
configured to contact and seal against the entire periphery of a bottom edge 122 of the

generally cylindrical base 70. In the shown example, the location at which the second
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58, though can be relatively bigger or smaller. As shown, the auxiliary
inlet chute 150 is separate fromthe nmain inlet chute 58 and can feed itens
i nto the Wormoppaisp48bng chanber 50 via an auxiliary inlet POpArs2o1g/04690s
shown). The auxiliary inlet chute 150 can be provided with its own
auxiliary plunger 152 that can simlarly provide an enl arged handl e 154
that is configured to mate with an open end of the auxiliary inlet chute
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force and/or pressure the plunger put s e inlet chu so t hat
t he opssambty dbes not have to use as nuch of their own effort to push it
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[ 0076] The i nvention has been described with reference to the exanple

enbodi nents descri bed above. Mdifications and alterations will occur to

ot hers upso217Be0ng and under st andi ng of this specifi eariuseo11Bx@npl es
enbodi ments incorporating one or nore aspects of the invention are intended
to include all such nodifications and alterations insofar as they cone
within the scope of the appended clainms. WD 2012/ 030480PCT/ US2011/ 046908
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support di sposed within the honogeni zi ng chanber;” and
chamber 50. The plunger 62 has a continuous surface, and a relatively blunt, terminal
face 144 located at one end of the body 142 is used to press the food downwards. Due
to the relatively tight tolerances within the homogenizing chamber 50, the food generally
resists entering the homogenizing chamber. As such, it is beneficial to have a relatively
close tolerance between the plunger 62 and the inlet chute 58 to inhibit food from back-
feeding upwards. For example, as shown in Fig. 3, the inlet chute 58 defines an inner
cross-sectional area, and the plunger 62 comprises an elongate body having a cross-
sectional area that substantially extends across the inner cross-sectional area of the
inlet chute 58. Various cooperating cross-sectional geometries can be used. In one
example, the inlet chute 58 has a generally circular cross-sectional area with a
diameter, and the body of the plunger 62 has a similar generally circular cross-sectional
area with a slightly larger diameter. Similarly, the cross-sectional geometry of the
terminal face 144 can extend substantially across the inlet 145 of the homogenizing
chamber 50.

[0067] Additionally, as discussed previously, the interface between the
homogenizing chamber 50 and the shredder 52 is controlled in order to provide the
desired resulting food consistency. To this end, it is beneficial to maintain a generally
consistent interface across the terminal face 144 of the plunger 62 when fully inserted
into the inlet chute 58. As described and shown in at least FIG. 7, the inner surface 67
of the homogenizing chamber 50 has a curved geometry (i.e., corresponding generally
to the conical geometry of the shredder 52). The terminal face 144 of the plunger 62
also has a similarly curved geometry that cooperates with the inner surface 67 of the
homogenizing chamber 50 to provide said generally consistent interface when the
plunger 62 is fully inserted into the inlet chute 58. That is, the terminal face 144 of the
plunger 62 can have a curved geometry that closes off the inlet opening 145 and
generally matches the conical geometry of the inner surface 67. Due to the relatively
complex geometry of a conical surface, the terminal face 144 can include a non-
symmetrical geometry, along multiple axes, in order to correspond with the conical inner

surface 67 of the homogenizing chamber 50. Still, because the plunger 62 is movable
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a shredder disposed within the honogenizing chanber and driven by the
driving notor for rotational novenent w thin the honogeni zi ng chanber, the
shredder woei2orp/@84sal | y supported for rotation wthin theCharsegeni@®ng
chanber between the drive shaft and the rotational support. 2. The food
honogeni zer of claim 1, wherein the honogeni zi ng chanber conprises an inner
surface, and the rotational support is formed together with the inner

surface,. .. f ood hom) eni zer, of .claim 1, wherein t t at,i onal
supporr?'aE}S?rptPu E‘@s@”&%&& QAR s H S de P Gpredaeda nl?':iltl sﬂgﬁa&f Ss&hpor t
confi gHERAIrE@ Repéctin #realdrnire adéd %‘é‘lg@Wf RAdswekRiminat faJé‘Q4f4%Q be
honogeni zer of claim3, wherein the shredder conprises a conical georret ry

wi t h deseethaeor gaeater tharbtiiel aforedesdriveg onilindeternde. ssaadFl@rt®x. 5. The
 00d, horoagibgst o, ke BESTBRDMEG. B MU AR O TR L.
base cpmargedi Rend@edr g AtaRt Mcated hfr@mdftlhé/ec@rbéﬂt termifgnR@eni1zar tiess @bl y
remv%%ln¥ggroelé tloer?]a:[teo\/\}ltﬂethgac?peen gr?crmrdfo of the mIett]%HB eegéztg np?’oglggnabgtrop For
example, the stop can limit insertion of the plunger 62 into the inlet chute 58. The
enlarged handle 146 can be configured to abut an enlarged flange 148 disposed at the
upper end of the inlet chute 58. In one example, the enlarged handle 146 can limit the
plunger 62 to an insertion depth where the curved terminal face 144 cooperates with the
homogenizing chamber 50 to provide the generally continuous inner surface 67 for the
homogenizing chamber 50. Still, the enlarged handle 146 can limit the plunger 62 to
various desired insertion depths.
[0069] In addition or alternatively, the open end 140 of the inlet chute 58
can include a non-symmetrical geometry, and the enlarged handle 146 can also include
a non-symmetrical geometry that corresponds with said non-symmetrical geometry of
the open end 140 of the inlet chute 58. For example, the corresponding non-
symmetrical geometries can include curved, ramped, stepped, etc. geometries that can
be used to properly align the plunger 62 with the inlet chute 58 such that the plunger 62
is arranged at the desired insertion depth. In another example, the corresponding non-
symmetrical geometries can be used to properly align the plunger 62 with the inlet chute
58 such that the terminal face 144 cooperates with the inner surface 67 of the
homogenizing chamber 50 to provide said generally consistent interface when the
plunger 62 is fully inserted into the inlet chute 58.
[0070] The food based homogenizer 20 can include still other various
additional features. In one example, turning back to FIG. 2, the homogenizer assembly
24 can be provided with an auxiliary inlet chute 150 (schematically illustrated) for
feeding berries or other items in at the same time a major food product is being fed into
the main inlet chute 58. For example, the main inlet chute 58 can be used for bananas,
while the auxiliary inlet chute 150 is used to introduce other fruits, mix-ins and/or

flavorings (e.g., simultaneously, sequentially, etc.). In addition or alternatively, the
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WO 2012/ 030480PCT/ US2011/ 046908 a shredder driven by the drive shaft
for rotational novenent wi thin the honogeni zi ng chanber, the shredder
conpri si yoaoaskesd mechani cally coupled to the drive siraftuS2@ans46908 an
end cap renovably coupl ed to the honogeni zi ng chanber to retain the
shredder wi thin the honogeni zi ng chanber; and a sealing el ement
configured to provide a fluid-tight seal between the base and the

or ooabedRhy RSt 1ohahee pdided bihea Ff@%ﬂ%@fvhr%% R fa b ERRing uous
seal lg%hw.ﬂ@/ hBe.sogk hvcHihs! bF ARRARNIEDAickhaTD S slurrig8e ei@9do the

honogeni zer "of claim6, wherein the first sea | ange circunscri bes an
annul dnonmg@mg@hamb@rﬁﬁrough the sealing element, and wherein the socket

such that GHGTTY ¢ o " dns AR el e, "5 A S R Bt °
8. Theg mgmmgaelrélgnv@li/ bcrg rrﬁrémaﬂmr @isnsHown, fthé sixiigs infed chlgYs0 is

conprises a raised lip exten al ong the entire peri phery thereof. 9.
The f S6@aFiAOGRMI e %@'nclnéﬁtn?@J emﬁ%r@?d’n ceRefaag) dems indo abit Bomﬁgeﬁﬁ’dﬂé}et of

e SEASHIRE SFG8 hia3pEl el apdind SRR Hlonpg AR LIS e
renovale provided edthtits binve hwxﬂwgr;blmagercmaﬁhbat ban sirmharbageslid® @pl emgrgetd
o Gt TE T Hentalres BB B o3S e S el B bR T
Ihe" SBiphde ERLBOTHECATIE MePRAECIA Loy RiLd EEIRL oBpRRLY BAsRRABAL
gener at¢.yascinet mambluizetmate@omlatl\@ﬂm themdnan@rbang\@hamme Setnesimilanyy feed
cyli ndtre'mcsalge%??ly perpré%dlscﬁqa?’dgoerthg rgfaéehse 7%ndth888h could also be arranged at
various other angles. The auxiliary inlet chute 150 can also have a terminal face (not
shown) that has a similarly curved geometry that cooperates with the inner surface 67 of
the homogenizing chamber 50 to provide said generally consistent interface when the
auxiliary plunger 152 is fully inserted into the auxiliary inlet chute 150. The auxiliary
inlet chute 150 could also be located variously about the homogenizing chamber 50.
Although illustrated as a separate element, it is contemplated that the auxiliary inlet
chute 150 could be coupled to or formed with the main inlet chute 58 for feeding items
into the homogenizing chamber via the same inlet opening 145.

[0072] In yet another example additional feature, turning now to FIG. 3, the
food based homogenizer 20 can include a leverage handle 160 (schematically
illustrated) mechanically attached to the plunger 62 that can increase the force and/or
pressure the plunger 62 puts down the inlet chute 58 so that the operator does not have
to use as much of their own effort to push it down. The leverage handle 160 can be
useful in commercial, high-speed, and/or high-volume environments. Thus, the
leverage handle 160 can provide an increased mechanical advantage on the plunger
62. The leverage handle 160 can include a handle support 162 coupled to the base 22
at various locations. The leverage handle 160 can be movably coupled to the handle
support 162 variously (e.g., rotatably, pivotally, slidingly, etc.) to provide the desired

motion and/or mechanical advantage.
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WO 2012/ 030480PCT/ US2011/ 046908 12. The food honogeni zer of claim 11,
wherein the sealing elenent further conprises a third sealing flange
provi di ngvea 2gevse4bl y conti nuous seal about an interfacecChasamaensdohe end
cap and the honogeni zi ng chanber. 13. The food honogeni zer of claim6,
wherein the sealing el ement further conprises an annular ring seal
projecting upwards froman inner surface, and wherein the end cap further

| dapt ed, t i d seal i
ool o or i ABZRR" o el fVashel B 1l oy B Mard SRl et e ke
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renovabl y coupl ed to the base,” conprising: a honogeni zi ng chanber; an |nIet
chut e glementil 4 ceambei dicedtyncoupled ttaetheopiogeal S2nguchahebmovement of the an

Xt SRPubas RANA fod LOMLALICe) RbGRWERK' S8 08uLs Sher LBABRICHE BbMARaHES "
movement of the plunger 62. Alternatively, the driving element 164 of the leverage
handle 160 can only be indirectly coupled to the plunger 62 via an abutment-type
interface such that only downwards movement of the leverage handle 160 causes
movement of the plunger 62 (i.e., also downwards). In either case, the leverage handle
160 can be detachable from the plunger 62 to facilitate cleaning and/or maintenance. In
addition or alternatively, the leverage handle 160 (or even an auxiliary handle, not
shown) could even be adapted to work together with the auxiliary inlet chute 150 (e.g.,
simultaneously, independently, etc.). In still yet another example, the leverage handle
160 could be coupled to force generator, such as a powered motor (e.g., electric,
hydraulic, pneumatic, etc.), for driving the plunger 62 upwards and/or downwards.

[0074] It will be understood that each of the elements described above, or
two or more together, also may find a useful application in other types of constructions
differing from the types described above.

[0075] While the invention has been illustrated and described as embodied
in a frozen fruit-based dessert homogenizer, it is not intended to be limited to the details
shown, since various modifications and structural changes may be made without
departing in any way from the spirit or the present invention.

[0076] The invention has been described with reference to the example
embodiments described above. Modifications and alterations will occur to others upon
a reading and understanding of this specification. Examples embodiments
incorporating one or more aspects of the invention are intended to include all such
modifications and alterations insofar as they come within the scope of the appended

claims.
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a twist-lock coupler to renovably couple the honogeni zer assenbly to the
base, wher ei n t he honogeni zi ng chanber, inlet chute, exit spout, and
tw st -1 ocwocouepizessoare forned together as a nonolithic PCTASRUNA469045. The
f ood honogeni zer of claim 14, wherein the inlet chute and exit spout are
arranged generally 180 degrees apart. 16. The food honobgeni zer of claim
14, further conprising an end cap renovably coupled to the honogeni zer
assen%&x bé(ﬁ%threaﬂed coupling. 17. The food honogeni zer of claim 14,
wher ei§gH M5§eRi zi ng chamber conprises an exterior surface, and the
inlet chute is arranged generally perpendicular relative to the exterior
surface. WO 2012/ 030480PCT/ US2011/ 046908 18. The food honobgeni zer of claim
14, fdrt herA toogdrarsogenizenicampsisingonfi gured to be received by the inlet

hormgent i M eerBepHEtS 5 AR AR GLREE A M SR R0BLS": tner surtace 1or
t he honogeni AornegemiagbassemBl9 refoeablyadubtid@eneariseotombabimgl4, wherein

t he base conprises a nou_njtig‘:?n aperture adapted to engage the tw st-1ock
coupl er to coupléh@RegerirngcHiarierassenbly to the base.

a rotational support disposed within the homogenizing chamber; and

a shredder disposed within the homogenizing chamber and driven by the
driving motor for rotational movement within the homogenizing chamber, the
shredder being axially supported for rotation within the homogenizing chamber
between the drive shaft and the rotational support.

2. The food homogenizer of claim 1, wherein the homogenizing chamber comprises

an inner surface, and the rotational support is formed together with the inner surface.

3. The food homogenizer of claim 1, wherein the rotational support comprises a
socket and the shredder comprises a ball-shaped support configured to be rotationally

supported by the socket.

4. The food homogenizer of claim 3, wherein the shredder comprises a conical
geometry with a vertex, and the ball-shaped support defines said vertex.

5. The food homogenizer of claim 1, wherein the rotational support comprises at

least one of a bushing and a bearing.

6. A food homogenizer, comprising:
a base comprising a driving motor with a drive shaft;
a homogenizer assembly removably coupled to the base, comprising:

a homogenizing chamber,
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20. The food honogeni zer of claim19, wherein the base conprises a driving
notor and a safety switch adapted to interrupt operation of the driving
not or, thwo=af2Bysewi t ch bei ng di sposed within the nounPCmgSapeniane such
that operation of the driving notor is not permtted unless the tw st-1ock
coupler is engaged with the nounting aperture.

a shredder driven by the drive shaft for rotational movement within the
homogenizing chamber, the shredder comprising a socket mechanically coupled
to the drive shaft, and

an end cap removably coupled to the homogenizing chamber to retain the
shredder within the homogenizing chamber; and
a sealing element configured to provide a fluid-tight seal between the base and

the homogenizer assembly, comprising a first sealing flange abutting and circumscribing
the socket of the shredder to provide a generally continuous seal between the socket
and the homogenizing chamber.

7. The food homogenizer of claim 6, wherein the first sealing flange circumscribes
an annular hole extending through the sealing element, and wherein the socket of the
shredder is at least partially insertable through the annular hole such that the first

sealing flange acts as a lip seal against the socket.

8. The food homogenizer of claim 7, wherein the first sealing flange comprises a
raised lip extending along the entire periphery thereof.

9. The food homogenizer of claim 8, wherein the raised lip abuts the socket of the
shredder when the socket is at least partially inserted through the annular hole.

10.  The food homogenizer of claim 6, wherein the end cap is removably coupled to
the homogenizer chamber by a threaded coupling and applies a compressive force
against the sealing element when the end cap is coupled to the homogenizing chamber.

11.  The food homogenizer of claim 6, wherein the shredder comprises a generally
cylindrical base, and wherein the sealing element further comprises a second sealing
flange providing a generally continuous seal about an interface between the generally
cylindrical base of the shredder and the end cap.
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12.  The food homogenizer of claim 11, wherein the sealing element further
comprises a third sealing flange providing a generally continuous seal about an
interface between the end cap and the homogenizing chamber.

13.  The food homogenizer of claim 6, wherein the sealing element further comprises
an annular ring seal projecting upwards from an inner surface, and wherein the end cap
further comprises an annular recess adapted to receive and sealingly engage the
annular ring seal when the end cap is coupled to the homogenizing chamber.

14. A food homogenizer, comprising:
a base; and
a homogenizer assembly removably coupled to the base, comprising:
a homogenizing chamber;
an inlet chute in fluid communication with the homogenizing chamber;
an exit spout separate from the inlet chute and in fluid communication with
the homogenizing chamber; and
a twist-lock coupler to removably couple the homogenizer assembly to the
base,
wherein the homogenizing chamber, inlet chute, exit spout, and twist-lock coupler

are formed together as a monolithic structure.

15.  The food homogenizer of claim 14, wherein the inlet chute and exit spout are

arranged generally 180 degrees apart.

16.  The food homogenizer of claim 14, further comprising an end cap removably

coupled to the homogenizer assembly by a threaded coupling.
17.  The food homogenizer of claim 14, wherein the homogenizing chamber

comprises an exterior surface, and the inlet chute is arranged generally perpendicular

relative to the exterior surface.
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18.  The food homogenizer of claim 14, further comprising a plunger configured to be
received by the inlet chute and having a curved terminal face that cooperates with the
homogenizing chamber to provide a generally continuous inner surface for the

homogenizing chamber.

19.  The food homogenizer of claim 14, wherein the base comprises a mounting
aperture adapted to engage the twist-lock coupler to couple the homogenizer assembly

to the base.

20. The food homogenizer of claim 19, wherein the base comprises a driving motor
and a safety switch adapted to interrupt operation of the driving motor, the safety switch
being disposed within the mounting aperture such that operation of the driving motor is

not permitted unless the twist-lock coupler is engaged with the mounting aperture.
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