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APPARATUS E;r;b dbgvention relates to food bl ending appar aitsretehdP 2

met hod of bY Ing food within a container. The invention has partlcul ar
application to m |k shakes but can be uged with other food products which
need to be bl ended, particularly those which need to be di spensed ready for
consunption in retail prem ses. Hitherto m | k shakes have been produced
by manual | FQOBBLENDINGARRARATUSK and flavouring into a blenderjug into
which a blender is inserted to produce the blended m |k shake. The mlk"
shake is then poured into a receptacle fromwhich the custoner consunes the

product . ThhidiheafiRh rélates folfosH MesdihPagdratlsend &k ABHodaMtiléaafobOivithia- USE:
However, in the present fast food narket there is a demand for -a.better:

syst em f or asosteiner-nghavinvention hre partiglarapplieation in milk shakes hut canybe used g,

| abour cos I
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but such syeddyrfor consumption i retaihpremiseand nore conplicated. Mreover sone -of
such systens are limted in the flavours which can be produced. An obj ect
of this invention is to provide food bl endi ng apparatus and a net hod of

f ood bl endiHighesfoi milk Qhakes RS bﬁézolphﬁmaed/vby lin@sh1Bt plaging \ice ErEBm, mikCey di ng
to the invention a nethod of dispensi n%;bl ended fqod products such as mlk

shakes in diaYpydnginte %B'ﬁ%dgrmsrlgt%wmg eRderds msertsd mrpﬂ'gcer%wgnqesmked
nternal 1 difxd heGRAN BLAAS hellBbtiRd bR HcBladPAGA whichifd dsidlel cRBRAECT DI ©
to drive neans externally of and separate fromthe container, wherein the
cont ai ner ithe preductadde htegd@dng/\ihpmh@ttn &e clearadand sanifised for re-use. However, in

the present fast food market there is a demand for a better system for producing milk shakes

taking account ofhealth regulations, labour costs, waste, product quality and the level of skill

of the operator. Current milk shake systems provide for improved pasteurisation but such

systems are more expensive and more complicated. Moreover some of such systems are

limited in the flavours which can be produced.

An object of this invention is to provide food blending apparatus and a method of food

blending which overcomes problems with existing systems.

According to the invention a method of dispensing blended food products such as milk
shakes in disposable containers having integral blending means located intemally of the
container, which blehding means is drivingly connectable to drive means externally of and
separate from the container, wherein the container is made and nested with other containers,
the container is de-nested, charged with product'ingredients at a charging location remote
from a dispensing location, the container is sealed to seal the ingredients within the container,
the container and its contents are cooled to at least a serving temperature, at the dispensing
location, the blending means is releasably drivingly connected to said drive means, and the
drive means is actuated to cause the blending means to operate and blend the ingredients

within the container, access is gained to the blended food product within the container



the container is de-nested, charged with product ingredients at a charging
|l ocation renpte froma dispensing |ocation, the container is sealed to seal
the ingredients within the container, the container and its contents are
cool ed to aWOPYBMES 5 serving tenperature, at the di spensi PGI/GBABINN, t he
bl endi ng neans is releasably drivingly connected to said drive nmeans, and
the drive neans is actuated to cause tBe bl ending neans to operate and

blend the ingredients within the container, access is gained to the bl ended
f ood pr oduwherghiyitp consume said hlepdadgroduct from the container, and the container is disposed

2 whereby,g 0 consume said bl ended product fromthe container, and the
container 1's disposed of. Preferably the container is charged wth
i ngredients at the chargl ng | ocation at which containers are de-nested from

one anoth veni ach c en end;in whi'ch
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t he open egshtairders 1€ de-aesial fiddh ofcidtiefl r ecei ve the product ingredients, -said
open end being sealingly closed after charging the container with said

i ngredients. Sealing may be by applying a heat seal ed closure, by the use

of a snap- eandeh;inupsachemmaa%ggwﬁae} epernfesa L aote? cottailikti€ fest

filled
container is to be stored and transported one arrangenent ta%
cont ai ner legatable mﬂememmnmmmemmmg thewaneinesackstoaecsivedmel access
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said ingredients. Sealing may be by applying a heat sealed closure, by the use of a snap-on
lid, or both according to the temperature at which the filled container is to be stored and -
transported.

In one arrangement the container has a lower end in which the blending means is located and
access to the blending means is sealed at said lower end with removable sealing means.
According to another aspect the invention provides a container for use in the method of the
invention which comprises a nestable vessel having an upper opening through which food -
product ingredients are chargeable into the vessel, sealing means for sealing said upper
openihg and two or more of said vessels being constructed to be nestable when empty by
locating one inside the other through said upper opening, the container having integral
blending means including an impeller rotatable relative to the container to blend said
ingredients within the container, location means for securing the impeller rotatably in the
container, dn've.connection means associated with the impeller and accessible externally of
the container for driving connection with drive means whereby the impeller is rotated, the
blending means being permanently united with the container, and the container being

constructed to be disposable after blending and consumption of food product from the
container.

Conveniently said vessel is of circular cross-section tapered towards one end whereby to

locate and nest two or more vessels inside one another, the narrower end of each vessel being



Accordi ng to another aspect the invention provides a container for use in
the nethod of- the invention which conprises a nestable vessel having an
upper opening through which food product ingredients are chargeable into

t he vessel, 21466 neans for sealing said upper opening REF/GBWOBI npre of
sai d vessel s being constructed to be nestable when enpty by |ocating one

I nside the other through said upper opéning, the container having integral
bl endi ng neans including an inpeller rotatable relative to the container to
bl end sai dinsexzbledingide thewritiériuppedopening bfianether vésselat i on neans for securing
the inpeller rotatably in the container, drive connection means associ at ed
with the inpeller and accessible externally of the container for driving

connect i onTheé fokatablé element ambthekssoeiityd tduplihgmednsenayibs ldcated brthe lidloe atthendi ng”
means bei ng pernmanently united with th ontai ner, and the container being
const ruct egasﬁ?fgg @n éﬁ?‘ﬁeg’i"f”e eﬂ'ldeMﬁb 5ﬁ%fa'€@ﬁ§&ﬂﬁm brindhe ﬁ_@)&ﬂc product
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t apered towards one end whereby to | ocate and nest two or nore vessels
i nsi de one another, the narrower end of each vessel being
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rot at abl e el enment an associ at ed coupl 1 ng neans nay on the
lid or at i dpsight misitiohdudngengagement oftbe drivemeanshe | i d. .\Wien the rotatabl e

elenment is inthe lid, the container is usually inverted for engagenent
with the drive neans.

The drive means is conveniently incorporated into a support for the container on which the
container is located during blending of product within the container, the support
incorporating the drive means and its associated prime mover. The support may be located
within a refrigerated cabinet. There may be included means for feeding containers to a

blending position which can be initiated by coin freed means for self service.

The blending means is arranged to canse product in the container to be biended uponTotation
thereof and is conveniently located centrally of the container and has outwardly directed |

portions extending from the axis of rotation.

According to a further aspect the invention provides food blending apparatus comprising a
container including a nestable vessel having an upper opening through which food product |
ingredients are chargeable into the vessel, sealing means for sealing said upper opening, two
or more vessels being nestable within one another when empty by locating one inside the
other through said upper oﬁening, the container having integral blending means within the
container including an impeller for blending the ingredients within the container, location
means for securing the blending means rotatably in the container, drive connection means
associated with the impeller and accessible externally of the container for driving connection
with drive means, a mounting for mounting the container and incorporating the drive means,
whereby upon mounting the container on the mounting means in driving connection with the

drive means the impeller is rotatable, the mounting means providing a seating for the
container during blending.



If the rotatable element is located in the base of the container, the
container is usually located in an upright position during engagenent of

t he drive neans. The drive neans is conveniently incorporated into a
support forwd et ai ner on which the container is Iocatﬁgnﬁﬂ&%gﬂnblending
of prodoct within the container, the support incorporating the drive neans
and its associated prine nover. The suPport may be located within a
refrigerated cabinet. There may be included neans for feeding containers to
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t o be bl envizntehyupportngthe sialls bfthe odntainat dusngldending. ent |y | ocated centrally

of the container and has outwardly directed portions extending fromthe

axi s of rotation. According to a further aspect the invention provides
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the inpeller is rotatable, the npunting nmeans providing a seating tor the
cont ai ner Ngvsrfhgless tha§lended product is readily accessible by the user. Hygiene problems are

overcome by this approach whilst still giving the opportunity for a wide range of products
to be sold.

The filled containers may be supplied with components of the product layered within the
container in horizontal or vertical layers, the blending process bringing abo_ut the ‘desired
blended product. If desired it is also possible for the product to be aerated within the
container in addition to a blending process. Alternatively aeration of product may be
achieved before feeding product into the container. As a further option the containers may _
be kept cold and/or ice may be present or introduced into the container to be incorporated
into the blended product.

By the provision of containers filled with product and incorporating as part of the container
a rotatable blending element full blending is obtained and there is no sanitising or hygiene
problem. The container assembly can be made cost effective by the use of plastics

components even though the container may only be used for one serving of product.

Further features of the invention will appear from the following description of various

embodiments of the invention given by way of example only and with reference to the
drawings, in which:



4 Preferably the seating has a portion shaped according to the external
shape of the ctontai ner whereby supporting the walls of the container during
bl endi ng. The conponents of the container, its sealing nenber and the

rot at abl-e bV@T3RH§6 el ement are conveniently of plastics nERCEHGBIBON t hat

t hese conponents may be di sposed of after the food product has been
consumed. Moreover the container may bé supplied for use containing food
product to _be blended. Thus this enables pre-fil|led containers to be .
suppl i ed fFigrhshowsyyetical sestipn thioughpfoqddriending container for nseavithfpedblprdingict

ready for : . e e and
flavours, ﬁgrsaméb@f gt&??\%h?ﬁg&dﬁg&%&? Sl?ggﬁwﬁ%%#ﬁbgﬁ?? g‘%gp%g&%bgﬁgrlbduct'
for filling into the containers. In addition, due to the nature of the '
appar at us, of ro nn int o nt act ,wit sociated. apparat-us-
bef or e andFlgﬁér)?lﬁJé”sbﬁgg%é?trg\%.“ ts?/cga?%vevftgsass"ﬁﬁ%ﬁ Bﬁe(rl\ ‘éedﬁf)a?‘g?fﬁgqtr 3 @e_?‘g ily -
accessi bl eplogesshe user. Hygi ene problens are overcome by this approach

whilst still giving the opportunity for a wi de range of products to be
sol d. The filled containers may be supplied wth conponents of the
product | apgi®d a\Werap verticsl BectidR sSRAWIRE ah Bptibmal Ratiredl thelcoNtiinkd Siig hayers, the
bl endi ng process bringi ng about the desired bl ended product. I% desired it

is also possible for the product to be aerated within the container in-
addition to a blending process. Alternatively aeration of product may be
achi eved before feeding product into the container. As a further option the
cont ai ner sFiga¥ iba verips! arodsdiectiva/ tbrough dlending lapparates with acwoniaiver indaretitkri nt o

t he contai ney %.o be incorporated into the bl ended product. By the

provi si on §P°8YA¥Srners filled with product and incorporating as part of
the container a rotatable blending elenment full blending is obtained and

there is ng _sanitising or hygi ene problem The container assenbly can be
made cost &8 2RI HEVehaciose fr thy costaines ofigfonent s even t hough the
contai ner may only be used for one serving of product.

Fig 6 is a vertical section showing the closure of Fig 5 on the container of Fig 4,

Fig 7 is a vertical section through apparatus for feeding containers, according to Fig 4, to

blending stations,

Figs 8 and 9 show vertical cross-sections through a container showing different product

locations prior to blending,

Fig 10 shows a vertical and a horizontal cross-section through a container showing further

product locations within the container prior to blending,
Fig 11 is a side elevation in vertical section through food blending apparatus prior to use,
Fig 12 is an elevation corresponding to Fig 11 in the operative blending position,

Fig 13 is a side elevation in vertical section through other food blending apparatus prior to
use,



Further features of the invention will appear fromthe follow ng
description of various enbodi nents of the invention given by way of exarrpl e
only and with reference to the drawi ngs, in which:

5 Fig |l shwooyzsserti cal section through a food bl endi ngeergbssoams f or use
with food bl ending apparatus, the lid part of the container being shown

di sassenbled in the upper part of Fig 4, Fig 2 shows the container
associated with a support and drive arranged for a bl ending process, Fig

3is a SCYBQI&’&HN&&M:&%&E@%&MFWFig 13in AR bp&te bi@ing, s;ﬁimthe -cont ai ner
of Fig1l Fig 4 is a vertical cross section throug bI endi ng. appar at us
with a container in another embodinent, Fig 5is a plan view of a cl osure
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cl osure of e cont alher o

Fig 16 is a vertical cross-section through another embodiment of blending container,
Fig 17isaplan view of the blending element of the Fig 16 embodiment,

Fig 18 is a side view of the element of Fig 17,
Fig 19 shows a blending container associated with a jug,
Fig 20 shows in cross-section the jug of Fig 19. and

Fig 21 shows an inverted blending container associated with a jug.

Referring to the drawings and firstly to Fig 1 there is shown a container for use in biendiﬁg :
apparatus which comprises a body portion 3 consisting of a plastics vessel in the shape of a
beaker having a base 3A, upwardly diverging, circular cross-section side walls 3B and an
upper edge 3C of the container 3 with an outwardly directed lip. The container is nestable

with other containers by location of the base through the upper opening of another container

The container l;ody or vessel 3 is provided with a closure member 2 constituting a lid
arranged to fit over the upper end of the body 3 and to close the opening at the top of the
body. The lid 2 is generally circular having an outer portion 2A which fits over the upper
end 3C of the body 3 to be sealingly engaged over the opening. This may be by a clip

arrangement, by heat sealing, or by any other suitable means for securing the lid 2 on the
body 3.

At the centre of the lid 2 is formed a rotatable blending element or impeller 1 sealingly



Fig 7 is a vertical section through apparatus for feeding containers

according

to Fig 4, to blending stations, Figs 8 and 9 show vertic
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Fig

extends around a central opening 2A formed in the lid 2. Other means may be used to obtain

seals but which also permit relative rotation between the element 1 and its support.

The blending- element 1 fits over the circular L-shaped member 4B by the provision of a
correspondingly shaped portion of the element 1 which extends inwards over region 4C
towards an integral impeller portion 4D which extends downwards into the body of the
container and defines a hollow central portion 4E shaped to be engageable by drive means,
to be described. At the lower end of the impeller portion 4D is formed an outwardly directed
impeller member 4F which, in this case, is a downwardly inclined and outwardly directed
shaped member. In practice the impeller member 4F is shaped to give the desired blending
action to product within the product space X within the assembled container according to
known practice. Thus, for example, the impeller member may have inclined surfaces to hélp

to generate a vortex within the product in space X, or there may be individual arms extending

outwardly from the axis with or without inclined surfaces. Alternatively the impeller-

member may give a gentle mixing action, in which case the impeller may comprise a disc.

A removable diaphragm 6 may be provided on the rotatable member 1 for releasable location

closing the opening 4E. The purpose of the diaphragm 6 is to seal the container during
transit, the diaphragm 6 being removable prior to placing the assembled container with
product on associated appératus whereby the product within the container is blended. The
diaphragm may be heat sealed to the lid 2 and, instead of removable, it may be pierced by
drive means 8 for rotating the element 1.

As will be seen from Fig 1 the lid 2 may be formed with a sealed opening through which a

straw 5 may be inserted, after blending, to enable the product to be drawn out of the container

with the straw. The straw 5 may be inserted through an existing opening or through a |

weakened area of the 1id 2 to gain access to the product, in known manner. Alternatively



14, Fig 16 is a vertical cross-section through another enbodi nent of

bl endi ng cont ai ner, Fig 17 is a plan view of the blending el enent of the
Fig 16 enbodi nent, Fig 18 is a side view of the elenment of Fig 17, Fig
19 shows a woesrthagsy cont ai ner associ ated with ajug, Fi gp@&flcBsamatesi N
cross-section the jug of Fig 19, and Fig 21 shows an inverted bl ending
contai ner associated with a jug. Refgrring to the drawings and firstly to
Fig 1 there is shown a container for use in blending apparatus which
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a beaker having a base 3A, di verging, circular cross-section side
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vessel 3 imsmvahle,ddidr biending tcgaits agcessite thireproduct witbini thecontajner toidyl 3afteanged t o
fit over tql%n&{&)er end of the body 3 and to close the opening -at..the top of
t he body. e 17d 2 is generally circular having an outer portion 2A which
fits over the upper end 3C of the body 3 to be sealingly engaged over the
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container, is inverted, as shown, to effect a blending action. In Fig 2 there is shown a
housing 7 which acts as a support for the container and which houses a drive motor'(not
shown) from which is directed a drive shaft 8. A stop-start switch 9 is located on the housing
7 to actuate the drive motor and drive shaft 8, or the motor may be started by a proximity or

pressure switch operated by location of the container on the support.

The drive shaft 8 is arranged to drivingly engage the opening 4E of the rotatable blenaing
element 1 so that as the drive shaft 8 is rotated it rotates the element 1 to blend product
within the container. The drive shaft 8 is located to extend from a recessed portion 10 of the
housing 7, the recessed portion receiving the rotatable element 1 for rotation with the drive
shaft 8 and the upper surface of the 1id 2 being supported on the upper surface of the hbtiéing
7 around the recess 10. The container is retained on the housing 7 by a locking tube 11

which surrounds the container body 3 and moves reciprocally to engage with the lip 3C of
the body 3 during a blending operation.

Thus it will be seen that the container is held in position by the tube 11 with the container
seated on the housing 7, the product is blended by operation of the drive shaft 8 to rotate the
element 1 and cause product within the space X to be mixed, aerated (if necessary) and blend

the different components of the product thereby forming a blended product in the desired
manner.

After the product is blended the tube 11 is withdrawn from engagement with the container

and to permit the container to be removed from the housing 7 ready for use and consumption.



At the centre of the lid 2 is forned a rotatable blending el enent or

i npeller 1 sealingly 7
carried on the lid 2 but for rotation relative thereto about the axis A of
t he contai n¥O2HE6 h| endi ng el enent 1 is retained on the IRCI/GRIABIPL UI ar
retaining portions 4 formed on the lid 2 which engage in correspondi ng
circular grooves 4A forned in the nenb2r 1. The retaining portions 4 are
fornmed on an upstanding, inverted L-shaped portion 4B of the [id 2 which
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i npel I er nenber 4F is shaped to give the desired bl endi ng action to product
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rel easabl e Tocation cl 0Si ng the opening 4 he purpose of the di aphragm 6
i s to seal mitimisednidiernativeljithe mgzzle can seal thh the side walls of the depression 13, the

pressure of the gas breaking open the portion 14 by breaking through the weakened lines 15.

The diaphragm 16 provides added security to prevent product escaping through the opening

12. Another opening in the lid may be provided for releasing pressure in the container, for

example if it exceeds preset levels. . An exhaust gas nozzle rhay be introduced through said

further opening

It will be seen that the opening 12 is offset from the centre of the container but, if desired,
the opening may be central with the impeller 1 offset to one side of the axis A.

Referring now to Fig 4, there is shown blending apparatus similar to that of the previous
embodiment ext':ept that in this case the rotatable blending element or impeller 1 is located
in the base 3A of the container body 3. Thus the container comprises a container body or
vessel 3 of similar shape to that previously described with an outwardly directed lip 3C and
a base 3A. A rofatable blending element 1 is located centrally of the base 3A and is
supported sealingly in relation to the base for rotation about the axis A. The element 1 has
a central body 1A having a lower opening shaped to drivingly receive a shaft 8. The shaft

8 is drivingly connected to a drive motor (not shown) located in a housing 7.



transit, the diaphragm 6 being renovable prior to placing the assenbl ed
container wiwth product on associ ated apparatus whereby the product within
the container is blended. The di aphragm may be heat sealed to the lid 2
and, insteavwodbsiggovable, it may be pierced by drive neapgrenbsdsig;ot ati ng
t he el erent 1. As will be seen fromFig 1 the lid 2 nay be forned wth a
seal ed openi ng through which a straw 5;fraybe i nserted, afterblending, to
enabl e the product tobe drawn out ofthe container with the straw. The straw
5 may be i t L S s ' : area of
Che i d 2 (he st CREHER GRRy Tty BRERDGA alcled 18Py MRARERR 01 07

8 access fwhichtanearsangedtongaypseproduet within the cantainer ne) be bleadedbyithe mixiagofabl e

di aphragm or .t hraugh,a ul ded t ube of ich a c ed.end may be:renoved -
for accessP “frth"élugﬁhg\ﬁf%?rﬁo %W&P{/cﬁ\éﬁn@gﬂv&nﬁ%%‘gggﬁ%m with the
associated rotatable blending elenment 1 is renovable, after blending, to
gain access to the product within the container b?? 3 after blending. -

Ref erring fdabedy i i sealinghydocaisd dorrpationyelafiyefo palls, éma%ww&ﬂﬁhw th
product Wi tphics A H ccRMifd dhardly o BhbESbrtisS1 850 Witibh i§ BoRdd HGherdindtorndi Ng
action. In Fig 2 there i's shown a hoqusi ng 7 which acts as a support for: the.
cont ai ner gangwcesss lodhesioment Hby the drive shaft 8nSuitablesesls (npt showndare brovisledi r ect ed
a drive sh . A.St oD- i ] - LS. 20 e | 2to -
Actuat ot ndotREe g5ttt Blozoitbiih e gt EF RS malbudtifie REMELARSL 0 1

proxi mty dlowsfgssdnceframitiecbntainer.at ed by | ocati on of the container on the
support.

In Fig 4 the container is shown in a blending position in the housing 7, the base 3A being
seated on the housing. The sides of the container body are, as shown, located within a
correspondingly shaped, outwardly diverging receiving member 20 which may be heated.

As shown in Fig 6 the upper end of the container of Fig 4 may be sealed by a diapﬁragm'ZI
which is sealingly secured to the upper end of the co"ntainer'hody by heat sealing and which
may be peeled off by use of a tab 22 extending to the side of the container which,'whén'not )
in use, may be laid down the side of the container. After removal of the diaphragm 21 é’ﬁ_i_d o
(not shown) may be applied to the container. Altematively the diaphragm may remain in
place and a lid with a protrusion to puncture the diaphragm may be applied to provide'an_
inlet for a straw.

With the arrangemerit described in relation to Figs 4, 5 and 6 the location of the blending
clement 1 in the base of the container 3 may not always lend itself to accessing product
within the container, especially when a spoon is to be used. In such a case the container

version when the rotatable element is in the lid may be preferred, as in the embodiment of
Fig 1.

Product to be blended in the container can take a variety of forms but generally consists of
two or more components for example dairy fat, sugar, emulsifiers, stabilisers, milk,

flavouring, ice etc. These components may be pre-filled into the body 3 of the container at



The drive shaft 8 is arranged to drivingly engage the opening 4E of the
rotatabte blending elenent 1 so that as the drive shaft 8 is rotated it
rotates the | to blend product within the container, The drive
shaft 8-is P@c’gﬁg}%to extend froma recessed partion 10 of"ﬂé"'ﬁ%@‘?%g 7,
the recessed portion receiving the rotatable elenent 1 for rotation with
the drive shaft 8 and the upper surfacdlofthe Iid 2 being supported on the
upper surface ofthe_ housing ar o'gnd the recess 1Q. The container is

retai ned ofCeHERl IRsatany can B fillediabibg plage ofisarsumption:; Ip rithes cass hrrompaaent

cont ai ner BAgct nflybe T¥RA al SoWRGPFRE B Y 4nd 16RATE 8 Wil cdhifonkht r&ﬁ ‘the
body 3 dur?ng ?i bl gng.l!igr% operati(;r].@ %?h.us 1t 'w’?l be "s:erglﬂmt hz%t" 't'Fgfs S
cont ai ner ikustrated in whish one ¢ampopgntislocatedia thelowpnpartiof thechody Jiand theqtlared on
t he housin . | I t e.drd e shaft 8 to
rotate t hegg%g?r‘%eﬁf 1'%51%%?%3%@-6%@@%3@??% Oﬂi"ﬁﬂﬁt“h"é‘q%%{ég{egﬁ?@é*%é WO%a,
aerated (i fcompersentisigyereddntoltisstdp bfthe chintdirer,dotexanplpaflends cahpdrieat. fii thduct

t hereby form ng a bl ended,proquct, in the desired, nanner. -, After .the

o oduct 1 o TR FopRther paipd Srcthes B AL SURORP G ORISRl SR e

cont ai ner k. tAORAVEL ﬂfe{kﬁn%bta%iidﬁ%pri)&cbﬁ WIHIYSfaf RARRRAMUSEAR 7
i on

ready for use and consu

9  Ref erri nygthintheppdct. Blrsdingican bansodtobreals dewntia Frystelsinte sma ice particlent ai ner
of Figs 1 Al eacfﬂ t ' ' t he
menber 1 an ﬁ{%g e‘gg;e&cﬁsm %{ﬁe |§{H|§g" %‘@‘%@W&W@é°‘%‘?§8éﬂ%ﬁg‘8’g§ﬁ‘%ﬁ§@iz from
whi ch i nwarldksgmezasespiodurt diaes netsetupy tieentite dohaineowizen, filled wmalbbwefodaepdtionhi ch i s
fornmed a clogure 14 L ch,i.ncl udes akened portions as seen at 15 in the
scrap Vi ewaﬂﬁcﬁ‘pﬁsﬂngﬂ’%ﬂ%ﬁé’ﬁﬁﬂﬁ“mfﬂfq’rwebe seal ed by a di aphragm 16 over
t he upper end of the opening, the diaphragm being renovable by peeling off

or otherw se._. . . . . L
In Fig 10 is shown another arrangement in which components are located within the

container in vertical layers. This may be by filling the container from a dispenser in su_c_ﬁh a

component array.

Referring now to Fig 7 there is shown a blending apparatus, in this case incorporating
containers of the kind shown in Figs 4, 5 and 6. In this apparatus there is an outer housing
25 in the base of which is located a plurality of side by side motor housings 7. In an upper
storage housing 26 is located vertical stacks of filled containers for access by the operator.
Containers, filled with product, from the housing 26 are released from the stacks for location
on the motor housing 7 for blending purposes and each of the stacks may have containers
with different product formulations so that a choice of] in this case, fou_r different product

formulations m'ay be available for blending and dispensing.

There are various other aspects of this invention which can be adopted amongst which is that
the operation of the blending action can be timed to provide a blending action. for a

~ predetermined period, and the operation of the locating means for the containers can also be
timed to match the duration of blending.

Instead of the lid being removable for access to product, or the use of a straw to access



The purpose of the opening 12 in the lid 2 is to give access into the
container for a nozzle through which pressurised gas may be injected-into
the product. The nozzle (not shown) may be inserted through the base of the
openi ng 12 womakiqaeg t he frangi bl e or weakened areas 15 i npegicBofssss of the
contai ner or by the base being open and being nornmally sealed with a

di aphragm at its upper end. By this negps contam nation of the nozzle is
avoided or mnimsed. Alternatively the nozzle can seal with the side walls
of the deppRagdtOmelid mtmvwmwnewtﬁ B SPRMPEF BV a0RB 1! e P&fgt g on 14
by breaki ng{throu h the weakened |ines 15. The diap hrggm 16 pr(g es added
security t ligrmoapiea rempvable inyinsert additives fito diroprogst prior mnert after
opening in I r tai ner,
for exanpl zfe“tﬁn%-t Fof BB AU p e Wi 6424 AT BAB k) MRaERE

i nt roducedatchhajtcgmbesaddddbeforbhhmngpeaﬁcrgtlendimg’. will be seen that the openi ng
12 is offset fromthe centre of the container but, if desired, the opening
may be central with the inpeller 1 offset to one side of the axis A
Referring madcdraifiérmay bé fiRE ¥ithprodaeitnid Mipphed 10 thedbdtHitioliEhSlid B o | fitleg t hat
of the previous enbodi nent except that in this_case the rotatable bl ending
el enent or to Misefantainer apd withasimply peel-pE oy tser-ofRcoyer.t Fdiscallomsithe ﬂlquéy 3.
Thus the c I Rk [ shape
to that pr g%gft?{salayblgescéréllﬁﬁﬁ“\?\??ﬁ an gﬁfh\,\,gﬁﬂ?‘y dilﬂr¥ i‘tagl ?le&{m di“ é base
3A. A rot atsatvinz theb&mhgg lememss may be corlsuctedd aﬂewuh%ﬂhmemtmbhaemeSA and

S supported | relatio e for t|on t ‘the axis
A The ol et e il e piolidh Ffimylkoind iing iPeinPind heTh b Gdnser®, o

drivingly raammaﬁenﬁcmha—j/t 8. The shaft 8 is drivi ngly connect ed to a drive
notor (not shown) located in a housing 7.
The motor housing may have more than one drive shaft extending therefrom to permit

several containers of product to be blended at the same time.

Instead of the arrangement of Fig 7 other automatic feed arrangements can be tsed for
transporting containers from a refrigerator or freezer; the containers being moved into
position onto static drive arrangements or, alternatively, the drive shafts may be mounted for
movement along a linear or rotary path into position for the containers. Similarly the blended

containers can be moved from a blending position along a conveyor or other transport mearis. .

For efficient blending of the product its viscosity should allow a vortex to be formed inside
the container whilst the product is being blended or liquid may be added at blending, When
multiple components are included in the product they may be deep frozen for ease of
distribution and storage. The product may then be placed in a tempering cabinet, held ata
specified temperature, to warm the product up to the required blending temperature which
may be between +5°C and -10°C dependent on the type of product. Once the blending
temperature has been reached inside the tempering unit the components will have different
consistency. Thus one element may be a liquid of low viscosity to act as the vortex catalyst
during blending whilst another component contains other prdducts and solids required in the

final product. It may be advantageous to have the low viscosity component located in the



10 The elenent 1 includes upwardly inclined and outwardly directed

i npel I er el ements 1B which are arranged to cause product within the
container to be blended by the m xing of product within the container,
somet i mes bYOPRMSSng a vortex of product. The body 1 Aml@éml”gly

| ocated for rotation relative to walls 17 formed integrally with the base
3A and extendi ng upwardly from a di shet8 portion 18 in which is formed an
opening for gaining access to the elenent | by the drive shaft 8. Suitable
seal s (notconh:dxvm)d_;weet the impiellesoftiuat thisliguid inip didaac@htectmihﬂicrbmryldemﬁ@ within
the walls 17 I s Lning a al ai nst W, O roduci -fromthe
cont ai ner. elé ‘\I’,\'ﬂdﬁ g'?tbﬁg%g'ﬁrﬁrg‘f"ﬁ% séngg‘%% op g‘agl 2‘6‘1 W&f B’Sézf’{“ﬂ?ﬁrl n the
housi ng 7, whiog sbpﬁaeéﬂqt@wm@rm @ompéehehiiadufing Stofgge abdeprivrdea Bikndihe
cont ai ner body, are, as shown, |located within a correspondi ngly shaped
outwardly QH%F’@ ng receiving nmenber 20 which may be heat ed. As shown in
Fig 6 the upper end of the container of Fig 4 may be seal ed by a di aphragm

21 which is sealingly secured to the upper end of the contai ner body by..
heat seal i Tlae eemiponients of theyprpduch can beiexshided ynto she container,ghey>may be dedibyng t o

t he side of e he si de
of St he. contaliE pRR g Oliids, B Ry 4 belled il Tpe frardullefigifng "= 51 1E
appl i ed t oothbemeamat mdiﬁerenblﬁlhq stationweillyustdbly bel regoivedfpreach yompamentiof the pl ace
and a lid t.th a protr ncture hedahramrra be lied.to
provi deI anlv’\g°ﬂ}“§ta“$6¥r “é?ﬁ’ﬂ d“°éa\}5‘ I’i}l‘JetHB ugt ?ﬁi’i‘é@&m §% gﬁg ﬁé‘$°e| ation
to Figs 4, sﬁmm tﬁvbﬂﬁng'lﬂ{&ﬁ%bﬂ%é}fxclhm iR tRRehtEiderak @ B8patat ohéift abxpge of

t he cont ai ner not wa,

s lend itself to accessing product w thin the
cont ai ner, b@s@esussﬁgpyathﬁéharaﬂ%rﬁéws theflavpnred, saraponents S{heR the eepiainerys

cont ai ner KRiaH Mol phitEuERLAhAblef laf BERited ik 1BM%rkaﬂeﬂ%mems

preferred, "as Int di ment
to achieve the best conditions for blendmg

Addition of components may also be conducted shortly before the blending operation and
these components may. be introduced through an opening in the container lid, for example

the opening for the straw, either manually or automatically.

The material from which the container body 3, lid 2 and rotary elenienf 1 are made will
usually be plastics material, preferably being recyclable plastics. The various parts of the
container may be made by injection or thermo moulding and the container will be of thm

walled plastics to suffice for a single use requirement and disposal after use.

The motor driving the blending operation may have means for detecting the driving torque
to ensﬁre that the maximum torque applied does not exceed a pre-set level. This would
ensure that where the product within the container is of the incorrect consistency (perhaps
due to being the wrong temperature) blending cannot occur since the rotary element may be
unable to withstand the forces involved. However the rotary element should be made of
material which will not fracture but will distort if overload should occur. In addition the
connection between the drive shaft and the rotary member may be such that, if excessive

forces are applied, the opening in the rotary element will distort and allow freewheeling of



Product to be blended in the container can take a variety of forns but
generally consists of two or nore conponents for exanple dairy-fat, sugar,
enul sifiers, stabilisers, mlk, flavouring, ice etc. These components nay
be pre-fillwéomisst he body 3 of the container at PCT/GB98/03193

11 a central location or can be filled at the place of consunption. In

ei ther case the conponent products naysbe |ayered as shown in Figs 8, 9 and
10. In Fig 8 a two conmponent product is illustrated in which one conponent

I's | ocat edni fiddhah OPAdARRh thelbrqhd'n BRWpelleRBidnt Bifirel %he HABINRE Lan N t he
upper part. In Fig 9 there is a simlar arrangenent except that a Pur_ther-
conponent bYegleleglpd adeteming thetyiscosity obthe pigducs duringibleading £ his enablepthe mtdr] avour
conponent .. _I ' IS.: anot her | ayer.- -of s
conponent ,tofo g?&e&%é‘ﬁp?ﬁgb%gﬁd&c%@g egdhgsﬁéﬁdgséljeﬁg‘?é&ﬂ%{l ternatively there may
be a single product in which ice may have forned as crystals wthin the

product . endj C be d to break,d the,crystals-into-small_ice: .
particles B{'lﬂfgfde%'gé}’ 3@?‘@&%?’;‘8‘ \Tae s L o b%fg’g}h 1€ ef‘fr"@&’ﬁ'&”"”b‘f“’%ﬁc&?f‘_ #dp| ended
consi st encik this cdse Heilid shy hbve 2REEbaCR SR arRITESbrEdn t6 ARGW the prodastiPYe pdifedent i r e
contai ner when filled to allow for aeration_ and expansion of blended -

product i noutREthespmtainere This amppgement wonld be pasdcntarty AppTeariate forpresuas sachi n whi ch
conmponent s, S5, Mok thd 0B RR hid BE EorlstimUPlitcef Bbm iV hinef1 S MY be
by filling the container Troma dispenser In such a conmponent array.
Referring nowto Fig 7 there is shown a bl ending apparatus, in this case

I ncor por at} containers, of .th tnd shown in Figs.4, 5 and 6. lp.-this -
appar at us ?ﬂ%‘f‘(’égﬁ"&e‘%‘ﬁpﬂé at @?St ﬁ?{ﬁghﬁ@ P “?trfoPtﬁ‘é‘e‘gQgﬁe"b?‘an E‘ﬂ’ti% a‘inglé’gtt ed a
plurality mmpsiatitesittibutiBe 62t @ réfeieraitass especially iOUHTRER ucS b udgPand@si Ng 26
I's located verticgal stacks,of fi]lled containers for access hy the operator.

container 1s kept in a sterile condition. The container is kept in a sealed condifion, coole

and the seal removed for use with the possible addition of low temperature or other product

before dispensing. The low temperature product may be ice, cold liquid, or both and, after

blending, a chilled or frozen dessert may be provided.

‘The apparatus of the invention may be used for cold or frozen products but can also be used

for products at ambient or higher temperatures, such as hot chocolate, custard, sauces,

mashed potato, tea, coffee etc. For this purpose the blending operation may be performed

in an environment in which a microwave heating facility can operate.

Instead of the containers being filled remotely from the point of sale, filling can take place
at or close to the poirt at which blending takes place. Freeze dry components, liquids and
ice can be added at point of sale, the lid then being fitted and the product being blended and
served to the customer. Feeding of components of product into the container may be
manual, semi-antomatic or fully automatic. When ice is used, such as crushed ice, the rotary
member can break down the ice to a suitable size for the product. Moreover other cooling
material such as frozen carbon dioxide, or carbon dioxide ‘snow’ produced from liquid
carbon dioxide, can be inserted into the container for mixing and chilling the product before

or during blending.



Containers, filled with product, fromthe housing 26 are released fromthe
stacks for location on the notor housing 7 for blending purposes and each
of the stac ogﬁy«?ave containers with different product formulations so
that a choic 1468, this case, four different product forPEA/GBIB®AY3 my be
avai |l abl e for bl ending and di spensi ng. There are various ot her aspects
ofthis invention which can be adopted affongst which is that the operation
of the blending action can be tiped,to pg$¥i e a_blending action for a

predet er ni FOPRIEEFDERS U2 $aEPag siexids BaY be‘%!‘é‘ﬂiP&amﬁE‘aﬁ_Qd farponated
cont ai ner s grigks Ma§od ProliicAChy! Mijedhhs Breshiffiselt E@bdrP BoRide Had BERIor durdast €ad

: rd
of the lid being fenovable for access to product, or the use of a&s. raw to
access blending of the product. A temperature detector may be employed to control the aproontuct ,

the lid maycha i on which can be torn off to give-access to-the ... - '
product . N@Fgglylglﬁeﬁg‘tﬁhi d may be renovable to insert addi'tives into the

product prior to or after blending. For exanple if the apparatus were used

for cocktails w.th.an al cohal contentthe .al coho].c be added bef aore, .
o i ng_or * Ap s SRR mmRarans dpseE DR it it nfeRgBleiiihy alieniooied thena
suppl i ed t GotabPmemBerdeidipuiabld et blthdihgahd dohbdshtion. HBReF? Ahan-BRposatld, Wi th a
sinpl e peel -off or tear-off cover. This allows the |idand associated - -
bl endi ng elTérisshle rasary elament gy he employgrhvhich i fitted|te a didj which is applisddoteg or.
when servi | e d £

el enment s tg& te“‘};tr%ggltme %gér?gg‘lghm @%gg@)?’ﬁg& u@%&%@?ﬁ&%gﬁif%&rﬁﬂ%vﬁ%?g during
shi ppi ng andeaningmaitcoussandinay ha futmied gf morealutableataterialymudti asamepal components,

cleanable in dishwashing apparatus. - -

The motor for driving the rotary element may be powered by batteries, the usual electricity

supply or by air motor, the latter being from a compressed air reservoir or otherwise. .:

If the product to be blended needs to be heated steam injection or hot water addition can be

used.

If different sized containers are required common components can be employed for the lid
and rotary element assembly with the container being of different depths. In this way the
customer can be offered a full range of sizes without difficulty. .

If it is desired to have chilled or partly frozen product, the containers with product may be
kept at a low témperaturé such, for example, as to form ice crystals inside the container
which are then blended with the product during the blending stage. Moreover by chilling or
freezing the product close to the point of sale using suitable product components, the filled
containers can be transported at normal ambient temperatures, then chilling or freezing the

product upon arrival at point of sale.

Referring now to Figs 11-15 and firstly to Figs 11 and 12 there is shown an alternative

blending apparatus using containers 30 such as shown in Fig 15.



The notor housing may have nore than one drive shaft extending therefromto
permt several containers of product to be blended at the sanme tine.

I nstead of the arrangenent of Fig 7 other automatic feed arrangenents can
be used for WwowaReesti ng containers froma refrigerator or ghRaBEH31ed NE
cont ai ners being noved into position onto static drive arrangenents or,
alternatively, the drive shafts may be ypunted for novenent along a linear
or rotary path into position for the containers. Simlarly the bl ended
contai ners gapighes M ¥elaih&I® owh RNEH RSV G p?évmgnyfaegc%w&mmﬂér ot her
transport neans. For efficient bfending of the product Its vi sgosit

shoul d al | ofermed of thincwaledplastiss ardds phei @gr mes—aﬂsmraﬁamg\ﬂqm ss lomeem oduct
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di st ri but i onomtaidersihgertad into fiila @pyrr opancind whsnothee coritaingy) wlemcknipty.a t enper.i ng

cabinet, held at a specified tenperature, to warmthe product up to the
r equi red bl endi ng tenperature which nay be between +5[err]C and -10[err]C

dependent OfTht BentaieXE300E spwackith a IdIICsr ditee sdaling thember! eIty ohen efd Athbeen

reached |n5| de the te er| unit the conponents will have different

consi st ency lidthpesicaaRly be tAdYe opsn gnd 2 |f@"$fw‘ﬂb9€°9‘i“§dl§§4’byf Yigg e as
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products and sol i required in final" product. Tt may De advantageous

t o have t he cputaings étsvablem}ma ofsernativelylos ineadditions masebrane is ﬁtted to the open end

contain gg|g Tl eller so that this liquid is in direct
cont act Wlt%{u[i e r(a rhfat% aelfrr]x I ng el enent during the bl ending process. A

singl e conponent may be fed into the container

Towards the lower end of the container is a blender 32 journalled into a base portion 33 of
the container and having a shaft 34 and a blending element 35. The shaft has atits lowerend
means (not shown) for placing a drive shaft 37 in driving engagement with the blender32
and its associated shaft 34. Conveniently drive is through a dog engagement so that the
container is placed in position for blending without any twisting action being necessary to
secure driving engagement. The shaﬁ 34 projects into an inner skirt portion the lower end
of which is usually closed during transit by a membrane heat sealed to the lower end |
especially when aseptically prepared product is employed. S

Extending below the level of the base portion 33 is a skirt portion 38 projecting below the
level of the shaft 34 and defining at its lower edge, a base on which the container stands.

The container 50 is intended for use with the apparatus of Figs 11 and 12 0r Figs 13 and 14
by which a container 30, charged with product, is placed on the apparatus and the product
is blended for consumption. InFigs 11 and 12 the apparatus comprises a mounting base 40
in which is located a drive motor 41 directed upwardly from which is a drive shaft 37 for
driving engagement with a shaft 34 of the blender 32.

Above the base 40 is amounting platform 43 formed with an upwardly extending seating 44

shaped to receive the container 30 as a close fit and terminating short of the upper end of the



whi ch separates into two or nore conponents during storage and prior to a
bl endi ng operati on. The conponents of the product can be extruded into
the container, they may be fed by vol unme using piston and cylinders, or
they may beWQRW2466t | np | apse arrangenments or by ot her neRGI/GBISAIDS er ent

filling station will usually be required for each conponent of the product
and air may be introduced into the prodéct during the processing and
filling stage. Simlarly flavouring liquids can be included in the

cont ai ner eentzinerddavhenplasehipsheseating. Thys for abletiding operatien thacomainer Mris
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achi eve t hthelvestainenndi ti ons for. bl endi ng. Addi ti on of conponents may also
be conducted shortly before the blending operation and these conponents may
be introduced through an opening in the container lid, for exanple the.
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The base and in particular the seating 44 may have heating means whereby the seating 44 is
héated to heat the wall of the container 30 when the container is placed in the seating. Such
heating may be advantageous in obtaining adequate blending especially when product within
the container is frozen and has a tendency to become attached to the inner wall surface of the

container.,

The drive motor 41 may be a variable speed motoi', such as DC motor, to permit different
operational speeds for different products. Moreover the motor may be controlled to operate
for different pr;set periods according to the product. These features may also be applied to
the other versions of the apparatus described.

Referring now to Figs 13 and 14 similar apparatus is shown to that of Figs 11 and 12 and the
same reference numbers are applied to similar parts. Fig 13 shows the apparatus ready to

receive a charged container 30 (Fig 15) and Fig 14 shows the'apparatus in an operational
blending mode.



14 the drive shaft. In addition the torque on the inpeller or the current
to the drive notor can be detected to determ nethe viscosity oftheproduct
duringbl ending. This enables thenotor to operate until the bl ended product
reaches thewoespres Vi scosity. The Iid 2 may be heat sepdBdBis3idhe

cont ai ner body 3A to effect a permanent connection and in this case the lid
may have a peel -back or tear-offportiojgto allow the product to be poured
out of the container. This arrangenent would be particularly appropriate
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of sale, the lid then being fitted and the product being bl ended and

Instead of the locating arm 47 of Figs 11 and 12 the apparatus of Figs 13 and 14 has a
powered restraining plate 15 which is moveable up and down between a securing poSfﬁdn
(Fig 14) and a non-securing position (Fig 13) by a piston and cylinder device 51 located in
the member 46. An injection tube 52 also extends along the member 46 and communicates
with a reservoir 53 container carbon dioxide or other material. The tube 53 has an outlet 54
carried on the plate 50 and directed downwardly so that when the plate 50 is lowered towards
a container 30 the container is located by the plate 50 and the outlet 54 enters the container

for the injection of material into the container.

There may be proximity switches to prevent movement of the plate 50 if the operator has his
hands in the region of the plate. In addition there may be a housing (not shown) around the
apparatus with access through a door. Provision may be made so that the door must be

closed before the apparatus can operate.

The outlet 54 is preferably formed of metal tube having a sharpened end so as to be able
pierce the membrane or other seal over the container. The outlet 54 may be withdrawn into

the plate 50 when injection is not required.

A control valve 56 is provided in the line from the reservoir 53 and the tube 52 is flexible to
accommodate the up and down movement of the plate 50.



served to the custoner. Feeding of conponents of product into the container
may be manual, seni-automatic or fully automatic. When ice is used, such as
crushed i cewddoRidsgt ary nenber can break down the ice to Pcgiidoghdibs Si ze-
for the "product. Mreover other -cooling material such as frozen carbon

di oxi de, or carbon dioxide 'snow prodyged fromliquid carbon dioxide, can
be inserted into the container for mxing and chilling the product before .

or during Bipgfidi@n arrangement described may be used to heat up the product in th tainer 3 15
Conpr.essed ga?qsuch as gcar bon di oxi aye may be usgd f%r chinl Ieicr?aaﬁnre&d%ct. and

car bonat ed ferréxatplerhyyinisetingrsiramcardobyaterfrers therrgseproits sur i sed car bon--di oxi de
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of another container, when empty.

The lower end of the container is formed with a depending skirt portion 38 and base 3A is
formed with a central opening 60 downwardly from which extends walls 61 defining a |
cylinder 59 of which the internal surface has a shoulder 62 and provides bearing surfaces for

the blending element 35.

The blending element 35 is of injection moulded one-piece plastics construction and includes
a shaft portion 34 and blending portions 66. The shaft portion 34 is formed with a tapered
profile 63 at its free end and a lip 64 behind the wider end of the taper which is arranged,
when assembled with the container, to engage behind the shoulder 62 of the opening 60. -

The shaft portion 34 is hollow and defines arecess 65 for receiving a drive shaft (not shown)
of the drive méans in driving connection with the element 35. For this purpose the opening
65 has three axially extending ribs 66 or drive dogs for engaging corresponding slots in the
drive shaft.

The blending portions 66 each comprise generally radially extending blades set at 120° from
one another about the rotational axis of the element 35, the blades being of relatively sharp
profile at their leading edges, as seenin Fig 18, tapering outwardly in the rearwards direction.



used. If different sized containers are required conmon conponents can be
enpl oyed for the lid and rotary el enent assenbly with the container being
of different depths. In this way the customer can be offered a full range
of sizes wiwbosmRidas fficulty. If it is desired to have chct/icBss/osiospart!|y
frozen product, the containers wth product may be kept at a | ow
tenperature such, for exanple, as to f@gmice crystals inside the container
whi ch are then blended with the product during the bl endi ng stage.. Mreover
by chi | | i nTheportioaedd extent betwardsdiont a cdnraliiscpoition 6Fekmeiding atadght aigld W
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11 and 12 there is shown an alternative bl ending apparatus .usi.ng:egontai:ners
30 such as iBHswantainer3Qy to engage the upper surface of the base 3A. - S SR

16 In Fig 15 the container 30 shown is, in comobn with the previoeusly
descri bed container, formed of thin-walled plastics and is of cifrgular -
cr 0ss- sect iAmsernblyaf iheeldment33 with Hewentainadis bpiseding techafhpdrtiond4 imtaithes ar e
nest abl e, one .inside, the. other .wth the |ow er en e gantai-per
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cont ai ner 3Re arhuld? PBRionics Bngags Witldthe baseFAA1d theelbmea iveetirely 164Rd ih tie open

end and the . ] . :
container for rotation relative thereto.

The contacting surfaces of the element 35 and the container provide bearing surfaces during

rotation. In order to improve the bearing quality of such surfaceé there may be applied to the

element 35, before assembly, lubricant over the relevant surfaces. However it should ﬁé_t"be

necessary to provide any seals between the bearing surfaces. - o

The arrangement of Figs 16-18 provides a simple but effective means for makmg inid

assembling the blending element and the associated container body. Since the blending

element only has to perform a single blending operation of, for example, 4-60 ‘seconds

duration, albeit usually at high speed, it does not have to have the durability resulti'h-g': from

the need for repeated use. However the element should not break if subjected to excessive
force due, for example, to the product in the container being frozen. The element should
have sufficient flexibility to bend if the torque requirement for blending becomes éxcessive.

In some arrangements it may even be desirable for the blending element to fuse with the

container after a blending operation in order to prevent further use.

The lower end of the cylinder 59 is usually sealed with a heat sealed membrane for transit

of the filled container and the membrane is removable or pierced before connection to the
drive shaft.

Referring now to Figs 19, 20 and 21 there is shown an assembly of blender container 30 with

a jug 70, seen separately in Fig 20. In this arrangement the blender container 30 may be



lidis preferably heat sealed to the open end after filling with product,
usual ly-fillingto a position spaced fromthe lid to allow for the product
to occupy t | space within the container after blending. Alternatively
or in addi t‘lwér?glgl"ffenbr ane is fitted to the open end and s&E&EIEHheat
seal i ng. Towards the | ower end of the container is a blender 32
journalled into a base portion 33 of t B¢ contai ner and havi ng a shaft 34
and a bl endi ng el enent shaft.  has at its J,ower .end neans

shown) f or SFCRR) aam&i}a?fpg'hégﬂﬁtwwwsw d&?‘i“@%ﬂ“‘é‘ﬁ’g’é@‘éﬁéﬁf i1g8i1Pand ?é&]‘gf ender

32 and it S{lARENEd Soredndt hafsof B kiddRRNATINTTE 15/ 16 e YRakgemeN o213 AR
engagenent so that the container is placed in position for blendi:ng w thout
any twi sti Mg captainshislesaied inaniavaied posiiondusing bleading, theblenden dBisessociattde shaf t
34’ proj ect gz AR L RREL.. Sk i@n Qf - which Ji-sosuatty
cl osed dur ?”ﬁ%%?%ﬁgftb P@g cga%%rlg%géshlgé%d é@ﬁ@@@%g&?;&ﬁ@%%gegﬁ E‘% o
especi al | y saheas fas theprecedihg epbediments inpretations to similanpatteyed. . Ext endi ng. bel ow
the |l evel of the base portion 33 is a skirt portion 38 projecting belowthe
| evel of the shaft 34 and defining at its |ower edge, a base on which the

cont ai ner ghedckRainer of Figs 19MidBOiSsssGRatedwith gdoth the base sPwhich 13 alcbgplappar at _uS
of Figs 11 ?nd 12 or F'iogs 13.,and 14 hy which a container charged with

. h er 30, ¢
product , | Sleest 2Liby whiohgrifp i ransimiited frpm hariys peghepismdn g baseqwlt 7249 the
consunpt i Ofyienlige 33, aﬁicﬂd&y@,ﬂ&hmsﬁlmﬁeaﬁﬁra&iaéslmmmela.emtanﬁ%ﬂé%@ase 40

in which is located a drive motor 41 directed upwardly from a
drive shaf tm@hatign mayibeiprayided by@eonyentional blepdesdrive wsdt of t he bl ender 32.
Above the base 40 is amounting platform43 formed with an upwardly -

ext endi ng seati ng44 shaped to receive the container 30 as a close fit and
t er m nat i ndl'elvonplingfeldnnmt Bpprevidesicoupling baween the output from the drive mechanism

and the blender shaft 34 and may include a clutch mechanism whereby the coupling does not
transmit drive if the torque required to drive the blender becomes too great due, for example,

to the product in the container having too viscous a constituency, possibly due to its being
frozen.

The jug 70is mounted removably or pivotally on the base 72 and the blending container 30
is removably located within the jug 70 so that its drive shaft drivingly the locates with the
coupling element 71 of the jug when in position. The jug 70 has a handle 74 at one side and
a lid 75 or cover pivoted towards one side at 76, and a lifting extension 77 to the opposite
side to the pivot 76. By this arrangement the lid 75 is raised to give access to insert and
remove the container 30.

The jug 70 also has a slot 78 or slots along its upper edge to enable the container 30 therein
to be removed from the jug afier blending.

In this arrangement the jug 70 provides a holder for the container during blending with a
closure in the form of the lid 75, and the jug 70 is removable from the base 72 for cleauning.
The jug 70 may also be used to remove the container 30 by lifting them together by use of
the handle 74. The jug may be heated by the provision of heaters within the jug to thereby



17 container 30 when placed in the seating. Thus for a bl ending operation
the container 30 is placed in the seating 44 whereby the drive shaft: 37 is
engaged with the bl ender shaft 34 of the container. Ext endi ng upwar ds
fromthe b¥@9H46s a vertical support nmenber 46 which hRCTLEB®BO}pper end
a pivotable arm 47 pivoted about axis 48 between the position of Fig 11 and
that of Fig 12 which is a container ac2zess position and a contai ner secured
position respectively. In the latter position the arm 47 has been | owered .
t 0 engage hdatthe ppretainenid poior todersling. Hineenssa®) t o secure the container for a
bl endi ng operation. The arm 47 nmay be powered between said positions and

I nclude a proximty switch so that bl ending cannot occur unless the armis

in the conwFigen SemilacigT020 thatdf thdl fredediab lembainfehexsayrmldla Wwheréhyal t y
operated. |n this case_the ‘iﬁgﬂ in.the Fig position is supported by
suppor t 49inverted contapsh 3wty the Blrndes3a inthe lid l&aﬁ@“&fﬂ%m&m Bepegde mvereder
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may be provided to prevent unintended mdvenent fromthe Fig 11 position.
The base appning byaanelcsusblecatch dutuginyergionandiisndingye heat i ng means wher eby
the seating 44 is heated to heat the wall of the container 30 when the
container is placed in the seating. Such heat i ng may be advantageous in

obt ai ni ng THeqrrangenizhe priivitgs esqac whetehy whe Romainetudd can bhiblerded wsinptai ner is

frozen and has a tendepcy to, beco fta dtothe| ner wall surface of
the cont i REventonghleier Yasey g GrOPFDS Aoty LProasne o BOBIRC MBRBE S oh s
DC notor, WAveRbMithe BlbddePio’Rs conbier bieAdial elep@nds for different products.
Mor eover- the notor may be controlled to operate for different preset

periods according to the product. These features may also be applied to the

ot her versi gﬁrea | 3 and
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ready to containers aseptically hot product may be used at pasteurising temperatures which assists in

ensuring that the container and its contents are aseptically prepared. To ensure that the
container thus filled is secure against any risk of the product being exposed-to the
environment the blender assembly should be fully sealed against ingress or egress of
contaminants. For this purpose the blender assembly may be fully sealed at least until
blending is to be performed. One way of achieving such a seal is to unite the assembly and
the container body with a frangible weld between the rotatable plastics components and their
housing, a seal being provided until torque is applied either manually or by the drive motor '
to the rotatable component. Alternatively the frangible weld may be broken by the use of a
tool or by engagement with a tool member when the container is placed on the drive shaft.
The frangible u;eld islocated to seal the small gap between the cooperating surfaces provided
between the rotatable component and its housing. In one arrangement a portion of the
container is interposed between and connected to each of an input drive rotor part and an |
impeller part of the blender. Said container portion is connected to the main body of the
container through a frangible connection which provides the seal between the interior and
exterior of the container until the connection is broken. This conveniently occurs when

driving torque is applied to the blender or otherwise, as previously described.



receive a charged container 30 (Fig 15) and Fig 14 shows the apparatus in
an operational” bl endi ng node.

18 In the jpent of Figs 13 and 14 the apparatus has Jn ' nmeans
for inj ecti%@%?rl%n di oxi de or other material into the co#n&éﬁ’é‘rog rior to,
during, or after blending. This may be Jaor carbonation of the food product
I n the container or for cooling of the “product. Carbonation nay be

appropriate.far ducts..conprising.d and | iquid olin be _ |
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for exanple, carbon dioxide snowinto the product. The container used in
the apparatys of Figs 13 a 14 have its lid.renoved but with a. ..~ -
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i n the menmrwaneéfionAOthenmeais, aueh gsibeealiflg fhg anaydisertdpradideddor this parpober 46 and
communi cates with a“"reservoir 53 container carbon di oxi de or other
material. The tube 53 has an outlet 54 carried on the plate 50 and directed

downwar dl y gglidika the\bdifaihdianB| pb&al of the HveARs theehighent RAGY RdelClo 450 the
container is located by the plate 50 and the outlet 54 enters the container
for the i nj@ayfesturis, ﬁétnertraaﬁpqwen aKldispgnsing system which has wide application in

dispensing foods in a hygienic and cost-effective manner.

Normally the containers will be manufactured at a manufacturing site remote from a site at
which the containers are charged with the product. The containers, being intended for
disposal and recycling, should occupy little spéce during transport to a location at which the
containers are to be charged. Hence the containers are nestable with each other, as described,

the base of one container being located inside and adjacent the base of another container.

The containers, still nested inside one another, are located for filling by standard filling
machinery and are de-nested just prior to, during, or after each s filled, After the containers
are filled with food product they are sealed by applying sealing means over the upper ﬁlling
opening. The sealing means is preferably aheat sealed lid or a membrane sealed oﬁto the rim
of the upper opening: Alternatively or in addition a clip-on removable lid is applied to seal
the container. In addition the base of the container is sealed td prevent any communication
between the internal contents and outside. Such a seal is usually a heat sealed membrane

applied across the drive access in the base of the container and removable to gain access to
drive the blender 32.

After filling and sealing the container, its contents can be cooled and frozen to a low storage
temperature. Alternatively the container and its contents may be kept at ambient

temperatures after filling. The latter would be appropriate when the containers, its contents



There may be proximty switches to prevent novenent of the plate 50 if the
operator has his hands in the region of the plate. In addition there may be
a housing (not shown) around the apparatus with access through a door.
Provi si on Q9%¥4éeade so that the door nust be closed befPCHGBIM@IWPpar at us
can operate. The outlet 54 is preferably fornmed of netal tube having a
sharpened end so as to be able pierce 2he nenbrane or other seal over the
container. The outlet 54 may be withdrawn into the plate 50 when injection
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in the container 30, for_ exanp I nj ecting steam ar _hot. wat.er.:fromithe

. le by i C
reservoi r. freezipgnointbafgratheproguctisplended ingrdentoobtaindcensiies dnbe prodvat andb di ment

of bl endin ' - I 3 : LR Whis e rsaneataker ence
nunbers ar g) ﬁésyeig QP f)b?g ?l%?lngrt%é%?g?#@ﬁg& %?g%ggﬁg?&&bﬁgg%%lﬁgﬁgg%gﬁllﬁe nt s.
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cross-sectign si.de walls 3B and bl ending means or an inpeller 35. The
cont ai ner ﬁgir@ilﬂg’ggrtﬂuéﬁ%%%‘?ﬂpPWc?fesShovm) for sealing the upper open end

of the container when filled with product. As before the container body is

arranged to be nestable in other containers _bg/ | ocation,ofthe | ower _narrow
end of t heFE}E?&ch%“Fﬁ"ﬁ a} ﬁr@z%% Fmﬁ%tnteg}paramre are transpo_rted to their place of

consumption at which the product is to be blended. In the case in which the produéi is at
ambient temperature during transport, cooling and, if desired, freezing will be undertaken

prior to blending to provide a cold product, with or without ice in it, for consumption.

In the case in which the product is transported frozen it may need to be tempered to higher,
but still frozen, temperature prior to blending. This may bedoneina tempering éabiliet, set
at a tempering temperature, in which the containers are stored and warmed upto a

dispensing/blending temperature.

When the product is to be consumed, the container is placed in the blending apparatus and
blending is effected, as described. Blending may involve penetration or removal of the seal
on the base to access the blender drive. Usually the upper opening remains sealed during

blending except when injection into the container is required.

‘When blended the product is ready for consumption by pierding the seal or by removing the
seal to gain access to the contents by a straw, spoon or by pouring, as required. After
consumption from the container the empty container is disposed of. Disposal is cost-

effective because the container is, by its construction, relatively cheap to make, even with the
in-built blender.

It will be seen that the blending apparatus offers the opportunity of dispensing blended

products in a quick, safe and hygienic environment with the possibility of filling containers



of anot her container, when enpty. The | ower end of the container is
formed with a ‘depending skirt portion 38 and base 3Ais forned with a
central opeqb 60 downwardly from which extends walls 61 defining a
cylinder- 59 0 ch the internal surface has a shoul der GRCHGBYSBSI des
bearing surfaces for the blending el enent 35. The bl ending elenment35 is
of i nj ecti on noul ded one- pi ecepl astics @Snstruction and includes a shaft
portion 34 and bl ending portions 66. The shaft portion 34 is forned with a
taper ed pr & ? Fenaglogation of of inteodueing thedreduct gonfpbnbtijustbrioh® blérling, end of t he
t aper whicgngﬁg ed with the container, . to engage ..
behi nd the shouﬂgéﬁﬁggggﬁmﬁﬁgaggéﬁﬁﬁg'60. The shaft portion 34 is holl ow
and defines a recess 65 for. receiving a drive shaft (not shown) of the
drive nmeans in driving connection with the elenent 35. For this purpose the
opening 65 has three axially extending ribs 66 -or -drive dogs fof--engagi ng
corresponding slots in the drive shaft. .. The blending portions 66 each .
conprise generally radially extending bl ades set at 120[err] fromone
anot her about the rotational axis of the elenment 35, the blades being of
relatively sharp profile at their |eading edges, as seen in Fig 18,
tapering outwardly in the rearwards direction.

20 The portions 66 extend outwards froma central disc portion. 67
extending at a right angle at

[4]




the axis of rotation. Towards the radially outer edge of the disc portion
67 is formed an annul ar downwardly projecting portion 68 which is arranged,
when the elenment is in position in the container 30, to engage the upper
surface_of WRIRHSE 3A. Assenbly of the el enent 35 withpcirgBesmatoai ner i s
by inserting the shaft portion 34 into the opening 65 and pressing it in
until the lip 64 engaged with the shoujgler 62 at which position the annul ar
portion 68 engages with the base 3A and the elenent is securely located in
t he contai QEAIMS rotation relative thereto. The contacting surfaces of
the el enment 35 and the container provide bearing surfaces during rotation.
In order to inprove the bearing quality of such surfaces there may be

applied toythe R'nf‘e!ﬂ?datofaﬁrexﬁﬁfgcmﬁxd@&ﬁﬁﬂ*ﬂl—dductk,lébéﬂ &k MU, thiaRpbsbRY ant
surfaces. However it should not be necessary to provide any seal s. between

t he bear i nepnéaimersipwing integralblendingmyandpeatedfintemglly of he eentaines,whichdlendinignpl e but
effective . ' ' | and _the
associ at edmgg{r%tﬁ ﬁrﬁfg}é@%&g&&@?ﬂtg giﬁt% ﬁ‘g‘%sgﬁ‘au n @agﬁe&h?&%gﬂoy géont?%%f)’er forma
si ngl e bl ewllersiy thp eoathinenisamadd, sieneneatep Ivdth dthéOconersdanddimanaported . toa bei t
usual 'y at .hi gh eed, jt does not have to.have the durability resulting

T om the nduiStne JSSRER: e GonRReT s, QR o OB M PraHGE Piststal S8, |

subj ect ed Eihring Recalive rdnft€ Gofh '€ dishésing 160aRbiE thd Eonkdier ¥ Qdled to isénl e

cont ai ner being frozen. The el ement should have sufficient flexibility to

bend if thingreshentpevithinthe Ferigingr, the contaings andits coatenipars ceoledda af lgast a sepyingo ne
arrangenen | {.a"n;}gy : [ s ' : se with
t he contai %%“rﬂ ea te’rthgmgadeln | %géti)sggtrg%s?? lgﬁﬁ‘lnﬁglg F%E&?%Bg?lg\ggﬁ%ﬂ%a&% fﬂﬁlfé‘érj use.
The | ower disgensingtlénation| and therdriye megnsis actuated te caubatiie blendingmepana to epseated -
menbrane fQr .44 i ot s | . 8 e dJ vabl e.
or pier Ced?‘%%ﬁlg’?d;&g%“,#%dé "lﬁ’g"rﬁl ghlt%%ggtgirql&\%&g{ﬁésf%%ea bo%‘e‘?@rg}k?leﬁgooﬁf %O{ugpgi gs
19, 20 and dthidwhe eontsinaiwhatebgto eas@Abiaid blendel prudact foanthacomsinetPandithdr aj ug

70, seen separately. in Fip 20. In this arrangenent the bl ender container- 30
may be container is disposed of.

2. A method according to claim 1 wherein each container has an upper openend in
which another container is nestably locatable and, after de-nesting containers the 6pen end
of the container acts to receive the product ingredients, said open end being sealingly closed

after charging the container with said ingredients.

3. A method according to claim 1 or 2 wherein the container has a lower end in which
the blending means is located and access to the blending means is sealed at said lower end

with removable sealing means.

4, A method according to any one of the preceding claims wherein the container is
partially filled with food product at a charging station whereby to provide space above said
product into which the blended product can expand during blending.

S. A method according to any one of the preceding claims wherein the sealing means

for the ingredients is arranged to provide access to the blended contents after the blending

operation, by forming an opening in the seal, or by removing the seal.

L



21 generally of a simlar formto the previously described enbodi ments. In
Figs 19 and 20 the illustrated container 30 is ofthe kind shown in Fig 15.
In the arrawm;“cfof Fig 21 in which the container is located in an

i nverted position during blending, the blender 35 i s assocPGVER%IIN t he
lid 31 of the container. In Figs 19, 20 _and 21 the reference nunbers used
are the sane as for the preceding embod’ments in relation to simlar parts.
The cont ai ner of Fi&s 19 and 20 is a?@oci ated with ajug 70 in the base of
which is a %oupltWEHed asraringss apy ongiof tor pepesding Glaims swhatet the eantaines pndiitsir i ve

mechani sm idan@nidasecddMd afte? cha?giht ith|iRGIEAEMS and'BAEHR tPnbporaliBE A Estied™RY be

as previously described. Aternatively the drive nmechani sm maela!ge provi.ded
by a converRopditian toanefwelocationye unit. The coupling el ement 71 provides

coupling between the output fromthe drive nechani smand the bl ender shaft
34 and may include a clutch nmechani sm whereby the coupling does not .
transmt dri.ve iA methediageaydiog teeny orecoftctainds ilxfewhéreintthe ngesdidagcperesolédo

great due, fQr le. .to.the product ijf the container having too. viscous
a constituearﬁig%f?ﬁﬁegfmnﬁ%%%pqt{%y"gtgf'ﬁgngfrozen. The jug 70i s rount ed
renovably or pivotally on the base 72 and the bl ending container 30 is
renovably located within the jug 70 so that its drive shaft drivingly the

| ocates with the @Sthadiaseerding f Aleiny 7 whereinsfhg dngredients #re seeled by placimadhaig 70
has a handl @nfatefin REfeftidR nR | LA di Dl : ope side
at 76, and anl [ ftinng&ggxténsi o%%?'%‘%yoﬁtdh cg?)lsfg)@?‘t%g@#%@&tﬁgp{‘%\gﬁég\ﬁ% E’76. By
this arrangenent the lid 75 is raised to give access to insert and renove

the contai "¢’ 304 method according to any one of the preceding claims wherein the container, during

a blending operation, is located in an upright or in an inverted position, or in positions

intermediate upright and inverted.

10. A container for use in the method of the invention which comprises a nestable vessel
having an upper opening through which food product ingredients are chargeable into the
vessel, sealing means for sealing said upper opening and two or more of said vessels are
nestable by locating one inside the other through said upper opening, the container having
integral blending means including an impeller rotatable relative to the container to blend said
ingredients within the container, location means for securing the impeller rotatably in the
container, drive connection means associated with the impeller and accessible externally of
the container for driving connection with drive means whereby the impeller is rotated, the
blending means being permanently united with the container, and the container being

constructed to be disposa.ble after blending and consumption of food product from the
container.

11 Container according to claim 10 wherein said vessel is of circular cross-section
tapered towards one end whereby to locate and nest two or more vessels inside one another,

the narrower end of the vessel being inserted inside the wider upper opening of another

vessel to extend adjacent the base thereof.

IO Y Y 0 .



The jug 70 also has a slot 78 or slots along its upper edge to enable the
container 30 therein to be renoved fromthe jug after bl ending: In-this
arrangenent the jug 70 provides a holder for the container during blending
with a cl oswosskemes he formof the lid 75, and the jug 70 per/cspswasdsl e from
the base 72 for cleaning. The jug 70 nay al so be used to renobve the
container 30 by lifting themtogether by use of the handle 74. The jug may
be heated by the provision of heaters wthin the jug to thereby

22 heat theg, CO@E%&Q{aé&dﬁhﬁ't@E\af»ﬂQI@bxeﬂldWHQein!tﬁe RATRIAGY compriss Sh&t 21 a
simlar jug 70 to that of the preceding, enbodi nent i's provided whereby an
i nverted céerlzhlevmember logated overshe prpcsepen, pd/argelipion lids adnitted to the
jug, the jug is inverted and a coupling 71 is located in the lid 75 of the
jug. In this case the Iid 75 is secured agai nst opening.by a rel easable
cat ch duri ig. i nCenkineracesrding kaeamyiongof claifibh E0- 12 whergje thes¢aling meamd esmprisess

wher eby the . contai.ner 30 can, he blended using. a canvent.ional blender -base,

the conpl | QR EREHIE oty BB Sxer e i b BorlinR IR Peles ARIRR 1 o

t he bl enderhé éxtérhigl astphdréier bl endi ng el erent. Aseptically prepared

orsterilised containers provide considerable advantages in that the filled
14.  Container according to any one of claims 11-13 wherein the blending means
comprises a shaft carrying the impeller towards one end and the drive connection means

towards the other end, the shaft being rotatably journalled with respect to the container.

15.  Container according to claim 14 wherein the blending means is a push fit assembly

Ned

with the container body with catch means to retain the assembly. o

16.  Container according to claim 14 or 15 comprising bearing surfaces defined bc_ﬁv’cén
the body of the container and the impeller shaft. '

o wg .
- . o wdemntel

17.  Container according to any one of claims 10-16 wherein the blending means is

located in the base of the vessel remote from the upper opening.’

18.  Container according to any one of claims 10-16 wherein the blending means is

Jocated on a lid defining a closure means for said upper opening.

19. A container according to any one of claims 10-18 wherein the sealing means for said

upper opening defines means for accessing the contents of the container and is removable or

has a region which is openable.

20. A container according to any one of claims 10-19 wherein the vessel is constructed

to. be thin walled, injection moulded plastics whereby the vessel is disposable,

21.  Food blending apparatus comprisingsa container including a nestable vessel having

L



containers have a relatively long shelf life without freezing being
necessary. In'filling containers aseptically hot product nay be used at
past euri si ng,ot s)érﬁgr atures which assists in ensuring that the container and
its content9oR %eptically prepared. To ensure that t he PESIBIVIRP ¢ hus
filled is secure ‘against any risk of the product being exposed to the

envi ronnent the bl ender assenbly shoul % be full y seal ed agai nst ingress or

egress of contam nants, Fo hi, s rpqse.t he bl endey assenbly may be fully
Senled at U BRRCHTE Broug PR oY B RERURILATe choTEewbIE Moy b SRSRyi g
such a seageajifig tland mrtsaamag@ai@ﬁﬁ@ggﬁke\ﬁ@ndmtobﬁmmgﬂswn[ghesdabna\wmnfan'e _y

frangi bl e wel d between the rotat e plastics conponents and their. housi.ng,
a seal bei apther by lesetig enejinsidethg other throyghisaid uppsropeningitha eantainephavigg t he ™~

d H t t - | . . . . H ' S A I_ PNEYY ld v
my b br oppatgie) iEndiY Bl GuGRTREERineF AR bl inbelln ot bRANG e 0 [,
t he cont ai ingredientspivithindhexontaiver, dodatien mbas for s¥dueing thertiending menhsiratatablpcat .ed

t | th | | het t.h ti f, , i.ded. betyween th
ot at abl o ToHEGEATeR 48 HEath, S8 SopicR uidls pathriaRE b BE amptlm ad e

contai ner  hscebsibie eRRERy HEIHE eontainet Lo RiHgechnhectioAHittD theadrivenpbdns da i ve

¢ ]

rotor part and _an_inpeller part of the blender. Said container portion is
connect ed moupting for mpuntieg, thsrcoptginer and mrerperating theglsivg means gyhsreby 3paRmect i on
whi ch pr ovfififedd e 6hink Sh iiflolihe Wb th QfiviRR orkieRi it E afiiemERagt ai ner
until the connection Is broken. ThisS conveniently occurs en driving
torque is Spdnipelertiprotitable; themiewnting mraheproviding axsatingdor the soytaidersbringed.

23 The frgpe%idlbl e connection may be. provided by an annul ar weakened regi on
of thin seCtioR® The drive notor part and the inpeller part may each be
drivingly connected to each other through said portion of the container by,
for exanpl wel di to the container portion., By this neans the container
portion be(éamas 8PPArEils Aogprdingp gla éLB’gF“" sepingRas AportiapskaRsace and

? ?;g g c g lntea laB&IrdiRPtd HeRxieRRPEMBe Of the COMEREOHherdby Fuppbizting e 3ide ¥alld of #ii d
i

container during blending.

23.  Apparatus according to claim 21 or 22 comprising a support for the upper end of the

container during blending which is removably engageable with said upper end.

24.  Apparatus according to claim 23 wherein said support incorporates injection means

for injecting air, coolant or other additive to the ingredients during blending.

25.  Apparatus according to any one of claims 21- 24 comprising ﬁllihg mcahs ata
charging location for charging product into the container, cooling means for cooling the
container and associated food products, and seal applying means for applying a seal to the

upper open end of the container.

26.  Apparatus according to any one of claims 21 to 25 wherein the blending means is an
assembly with the nestable vessel, the blending means being a push fit into an opening and
 the inter-engaging surfaces provide the bearing surfaces during rotation of the blending

means relative to the vessel.
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connection. O her neans, such as a sealing ring, may al so be provided for
thi s purpose. Uilising the container and apparatus of the invention the
equi prent lends itself to a manufacturing, filling, transportation and

di spensing st em whi ch has wide application in dispensing foods in a

hygi eni c an&y‘b??glméffectl ve nmanner. Normal |y the cont ai rreETsGRasDI19he

manuf actured at a manufacturing site rggote froma site at which the
containers are charged with the product. The containers, being intended for

di sposal a@@ r eAppiratng accohiing t awyc oy of ctaﬁﬁsezxswqe cdﬂxbhﬂﬁg iR for tO a
| ocati on at i.ch,the contaipers are.to.b rged.. Hence the containers

are nest abFRIQFiREhe.contpingr e blending position. an °°“Pﬁ%g ES@E °8Fe@>h1éthemrmaner bei ng
| ocated i n&hdﬁ)r%&@llﬂgkﬂ&ﬂﬂﬁcll%dm%ﬁﬁ iR Widrety iive mltteglﬂﬁween
in

containers, still nested inside one another, are Iocat
st andar d fi‘helqr%YQU?Fﬁ’ésrﬁnﬁéli‘%ﬁWHUFfaﬁ“@n&IMBged just prior to, during, or

after each is filled. After the containers are filled with food -product

they are seal ed by applying sealing nmeans over the upper filling opening.
The seal i n@SmsaApparstupmbndmgbb ylann mewhersmahegdg ieahsdiiclades® iiridid for Bfiiag €d ont o
t he rlmof ni erntl .in-additjon a.lip-aqn
renovabl e I Sggpg??pﬁodotg W&X?g\\/ Wﬁ%‘l‘?ﬁ‘ﬁ“ﬁ‘%aﬁa& of the

cont ai ner imideahd j Qn'teﬁnsprevent any conmmuni cation between the inter nal
contents and outside. Such a seal is usually a heat seal ed nenbrane applied
across the drive access in the base of the container and renovable to gain

access to gpivep Tpgﬁatﬁﬁ E&gﬂfng*?tg clalméﬂ)?ﬁ {Vhéxjefn'lﬂe ?naeﬁﬁﬁlt hﬂgglsésq rﬁ%g ainer,

its contents can be cooled and frozen to a erature.
Al t er nat i vé&ngclasing tbmgaﬁﬁr@mmnﬂﬂmcentwmlehttkemyndam kept at anbi ent
tenperatures after filling. The latter would be appropriate when the
containers, its contents

30.  Apparatus according to any one of claims 27 to 29 wherein the coupling means is
located in the base of the jug means or in a closure member for the upper end of the jug

means.

31.  Food blending apparatus substantially as described with reference to the drawings.

32.  Food dispensing and blending container substantla]ly as described with reference to
the drawings.
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24 and the environnent are aseptically controlled and in this case

menbr ane protection over the upper filling opening and the drive shaft
shoul d be prwoisskedes | N this case the container and its contents can be
transported without freezing but will usually need to be cBEIGB8R3IBw
freezing point before the product is blended in order to obtain ice
particles in the product and to obtain psoduct of the tenperature
required for consunption, especially |f !hz product is m |k shake. However,
even with aseptically controlled product, freezing can be undertaken after

filling, for quality control purposes. Filled contaigers at frozen or

anbi ent tenperatures e trgnsported "B\t heir sunption at which
the product is to be endeg. In"the cage in ich the product] is_at

anbi ent tenpe 5 ing and, if desired, fr.ezing;f_
wi || be undertaken prlo canra v de a cold produc W th or

Wi thout ice in ij nsunpti on. I n cpse iewhich the¢ product is
transported Lfozjn it may need to be ten red 0 gher,. but gtill frozen,
tenperature girof] to bl ending. This may onehP a tenperln cabi net, set

at a tenpering tgnperature, in which the C t':#i s are storedq and warrred

up to a dispensif{g/ bl endi ng t enpeffat . t he product i§ to be
consuned, the-eefft-a-ner—-s—placed.in anql apparatus _agd blending is
effected, as desfribed. Blending may i fration or r¢noval of the
seal on the base||lto access the bl endef dri Us aIIy t he uppnr’openlng
remai ns seal ed dyring bl endi ngkexcept whe “hct on into the cantalner i's
required. When||bl ended t he product is y Yorj consunption}by piercing
the seal or by rdapving the seal to gain ccess to the conten§s by a straw,
spoon or by pouring; jred. After nsunption fromthe ¢ontainer the
enpty containgr is dispose —5 5 Yokt - ef fecti vebegause the
cont ai ner is, By : y cheap to make, eyenwith the
in-built blenderen —_— o~ '
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o
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It wll be seen that the bl ending apparatus offers the opportunity of

di spensi ng bl ended products in a quick, safe and hygi enic environnent. with
the possibility of filling containers

25 at a-renﬂ?%&WGﬂﬁtion or of introducing the product conMQARtHesm3iss Prior
to bl ending. The arrangenent is cost effective and efficient.

26 CLAI M5B 1. A net hod of dispensing bl ended food products, such as
m | k shakes, in disposable containers Raying integral blending neans

|l ocated internally of the container, which bl.endilg neans is drivingly
connectable to drive nmeans externally of apd separ{te fromthe container;
wherein the container is nmade, then nested™w th ot®r corntai ners and

transported to a charging |ocation; the ';- = - nest ed, charged -
R

with product ingredients at thf char gh Qg ‘\\W“”‘ \rom a di spensi ng
| ocation; the container is sed @ ia§- : o

A

z

3C

FIG 3




ingredients within the container, the container and its contents are cool ed
to at least a serving tenperature, the blending neans is rel easably
drivingly kﬁd to said drive nmeans at the dispensin j and t he
drive rreangvptlggﬁ{aic uated to cause the blending neans to og‘éé'g’@g“é“% 3bI end
the ingredients within the container, access is gained to the bl ended food
product wi thin the container whereby Fg Qnsune sai d bl ended product from
the container, and the container is di pg ed of. 2. A nmet hod accordi ng
to claim1 wherein each container has an upper open end in which another
container is nestably |ocatable and, after de-nesting containers the open
end of the container acts to recei t he product ingredients, said open end
bei ng sealingly closed after chargyng the container with said ingredients.
3. A met hod accor di Ng=—t=e=—ed-ai- e+ i +hé

end in which the bl endi : ' —ahd—gccess t.o the bllendi ng neans
is sealed at said | owner voh , A J 4. A net hod
according to any one of {t} R ==0) d] s Wher ei n Jt heg@ontjaijjner is
partially filled with f et [ oo ‘to provide

space above sai d product
bl endi ng. 5. A net
wherein the sealing nea
to the blended contents
in the seal, or by renoyi

nd during

eslhai ns
.%é e access
i | oF openi ng
A W




27 6. A nmet hod according to any one of the preceding clains wherein the
container and its contents are cooled after charging with ingredients and

before transportation in a cooled condition to another |ocation. 7. A
met hod accovalsemysdso any one of clains 1-5 wherein the |ngwmmms9are
cool ed adj acent the dispensing |ocation prior to bl ending. 8. A net hod

according to claim7 wherein the ingredients are cool ed by placing the
container in refrigeration neans, or fpy/gdding coolant to the ingredients
prior to bl ending. 9. A nmet hod according to any one ofthe precedi ng
clainms wherein the container, during a blending operation, is |located in an
upright or in an inverted position, or in positions internedi ate upright

and i nverted. 10. A container for use in the method of the invention
whi ch conpri ses a nestabl e vessel having an upper opening through which

food produ |ngred|ents ar e chargeable into the vessel, sealing neans for
T ey T “;.nl or_Rore of said vessels are nestabl.-e. by
oqgﬁ’sald upper opening, the container
havi ng integ al FWWDDUEHWUR ~jjcl uding an inpeller rotatable relative to
the containen| to. bl.end said |ngr“d|ents wi thin the container, |ocation
means for sec r|ng the |npeller t,at akl y in the container, drlve
3 Eﬂzigapeller and accessi bl e external |y of
‘tion with drive means whereby the inpeller

t he cont ai ner
is rotated, thk
and t he cont ai

consunpt i on of Yoo pr.oduct ym t he contfa .11
to claim10 wh ai g ey i's of cirjculfgezcridsskd ek
t owar ds one enogfj byuta:koght e and nedt tf Lo s 4 it

another, the narrower er e vessel wrt*
upper openi ng of anot her 2 I

FLAVOURS ON TOP 3
S~

PARTICULATES ON BOTTOM
FIG 9

EXAMPLE OF TWO COMPONENTS
PACKED VERTICALLY

EIG 10



vessel to extend adjacent the base thereof.

28 12. Cont ai ner according to claim 10 or
abl e nenber | ocated over the upper op
Cont ai ner according to any one ofcl ai

conpri ses a Weewrsisal
clip-on lid. 13.

t he sealing neansconprises a heat seal abl e nenber
connection neans to seal the inpeller ggq
cl

14. Cont ai ner accordéflg to any one o
means conprises a shaft]carrying the inpeller towards onﬁbfnd and the drive

ai ner.
gé#hs is a push fit as
to retain the assenbl

11 wherein the sealing neans

R o7 oF

| ocated over the drive

7st t he external atnosphere.,.
ainms 11-13 wherein the bl ending

S tse—sihg 30 the shaft being

15. Cont &y

atably
ner accor-

ly with t
16.

t ai ner

according to claim bri si ng bearing su ef i ned bejween the
body of the containe nd pel | er shaft. 17. 4 cording-
to any one of cl&Bm™\J0]16 wherein the bl endi nggarans |i s |l pcatedn the
base of the vessel rehotle fr$n1the QPBer openi ng. '
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18. Cont ai ner according to any one of clains 10-16 wherein the bl ending
nmeans is |located on a lid defining a closure neans for said upper opening.

19. A con&&iner according to any one of clainms 10-18 wherein the sealing
means for s r openi ng defines neans for accessing tHeI/GBISOHM S of t he
container and is renovable or has a region which is openable. 20. A

contai ner according to any one of clains 10-19 wherein the vessel is
constructed to be thin walled, inject |6)n/ ffoul ded pl astics wher eby the
vessel is disposable. 21. b at us conprising a
cont ai ner including a nestabl el
29 an upper opening through whi
into the vessel, sealing neans er seal i ng sai dffupper opening, two or nore
vessel s being nestable within ony another by I'qfating ppg M&si de the ot her
t hrough sai d upper opening, the ¢ontai ner havirjg i ntegFs=—sendi ng neans
wi thin the container including arj\inpeller for[blending the ingredients

wi thin the container, |ocation nghns for securlﬁf+he3Wfﬂuﬁng means
rotatably in the container, drive 83, drivejfconnecti on neans associ at ed
with the inpeller and accessible Rxternally offfthe container for driving
connection with the-drive ne?@F : nd2nti ng the contai ner and
incorporating the drive nean I ng the container on the
i g3neans

ingr%aients are chargeabl e

34




the inpeller is rotatable, the nounting nmeans providing a seating for the
cont ai ner during bl endi ng. 22. Bl endi ng apparatus according to claim?21
wherein t hey§eaid has a portion shaped according to thepgxhgédidlosshape of
t he cont ai ner ereby supporting the side walls of the contalner Jhring
bl endi ng. 23. Appar atus according to claim21 or 22 conprising a
support for the upper end of the contfjpef during blending which is
renovabl y engageable with said upper end. 24. Appar atus according-to
cl ai m 23 wherein said support incorp-&ates i njection nmeans for injecting
air, coolant or other addh}%ve to th§’ingredi ents during bl endi.ng... .25.
Appar at us accféding to any e of cladNgs 21- 24 conprising filtimg~fédns at
a charging | ogation for chargjng product:into the container, cooling neans
for cooling tfie container anZIassociat= Pood products, and seal applying
nmeans for appN\iKE—at—rc——tre—agaes open end of the container. . 26.

' #lms 21 to 25 wherein the-blendinyg -
e_vessel, the blending neans.being a
¥ngagi ng surfaces provide ‘the
¢fbl endi ng nmeans relative to the

means is an asseny
push fit into an ¢
beari ng surfaces d
vessel

ring fétation of
77
70

F16 21




30 ’ Appar atus according to any one of clainms 21 to 26 conpriSing.j ug
means fdér enclosing the container in a blending position, , lﬁm&gﬂj
means carried by thejug neans and for coupling said inpellg Y 2eaboli et ve
means wher eby pfpPe is travmmmmerd;ghenmmmdn&mm means SgE? he i npel | er
during bl endi ng. 28. par at us™HEEBY By to claim 27 wherein the jug
means i QN aMRALICATIPN |P Wﬁsﬁﬁbtwm COORERATION IREATYBCRas
i Nt ef BN IntehatidN Phtet Claskifeation 6€i Ve t he COniinRGkacRd rdiididoh Nt d€ T hy0 Y9956 1S -
29. Ami*W fe@erding to claimad7 or. 28 wherein the jug nmeans conpri ges
lid freans for closing the jug aftgr erffd) iptersptionshBublication Beteier | n6 Mayt1988 (G60%H9)
meang Appar at us accordi n iny one of clains 2/ t0 29 wherern.}

. S0, TO 4
the PG SeregooaplisstipNomirit oo PPHCROHE 194 60 Rtenptsd States;  ATE %g :
e b iz hfdrnalibh@ iRPGe: €N 29bcidobt 9995 BH10IBYNS - or; c%%‘%&%m%

substantially as described with reference t@K{ILIRSLSILTAWY,MYSMD, MG3HK, MN

di sp«:gaﬁ‘g;g’a%&sbl endi ng contai ner substlanti %%Wﬁ%@;@%ﬁmmﬂw

tot 29 October 1997 (29.1097)  GB (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasian patent
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(54) Title: FOOD BLENDING APPARATUS

(57) Abstract

The invention provides food blending apparatus and a method of blending food within a container (30) with the object of providing
a hygienic system whereby disposable containers are charged with product at a location remote from consumption. After filling with
ingredients the container is sealed and then cooled. Containers Include an integral blender (35) which when connected to a drive enable the
product to be blended at the point of consumption after location in driving connection with the drive means. Product is accessed through
a sealed opening (31) of the container after opening the seal, After consumption the container is disposed of and is constructed to make
disposal economical.




