M XI NG ©F FLU DS The present invention relates to a process for mxing a
punpable fluid. 5 1t is often necessary to m x punpable foods or drinks to
obt ai n- desirabl e products. For instance, in the formation of Espressos
reconstituted fromsoluble coffee solids in vending.machines, it is very
desirable to forma foam which 10 is stable and abundant and which has a
smooth nouthfeel. It is also often desirgble to m x the ingredients of soup
wi thout form ng a foambut giving a creany texture and a snoot h nout hf eel

15 W have ss for. mxing a punpable fluid conprising
finely dividé@?gg# SgaFgﬁgﬁgs and a liquid suitable for a food or drink

using a device based on the principle of the pin mll in which the particle
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the coffee paPF?EF@%e §183dal 1y from 200 to 500 microns. According to the
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Ithe secgmi F|I§§ S De ah@! FHYndase AM@PHERLCH Chi ol Al SmEG Imbhihfeel. It
ongi tudina EXIglsgagPtelsges1r£ﬁﬁe to mix the ingredients of soup
without forming a foam but giving a creamy texture and a

smooth mouthfeel.

15 We have developed a process for mixing a pumpable fluid

conprising finely divided solid particles and a liquid
- suitable for a food or drink using a device based on the

principle of the pin mill in which the particle size of the
solid materials to be mixed is usually less than 1

20 millimetre, e.g. from 50 to 800 microns. For Espresso
coffee, the size of the coffee particles is usually from
200 to 500 microns.

According to the present invention, there is provided a

25 process for mixing a pumpable fluid comprising finely
divided solid particles having an average particle size of
less than 1lmm and a liquid suitable for a food or drink
which comprises feeding the pumpable fluid through an inlet
into a mixing chamber bounded by first and second facing

30 walls and a peripheral side wall, the first and second
walls being formed by a pair of spaced discs with their
opposing faces parallel, the first disc being a stationary
disc and the second disc being a_fotary disc adapted to
rotate about its longitudinal axis, each disc being

355“.prov1ded w1th splkes extending transversely from their

' :oppos1ng faces w1th1n the space between the d1scs, the

'»?" .



35 provided wth spikes extending transversely fromtheir opposing faces
wi thin the space between the discs, the 2 spikes fromthe stationary
i sc being disposed in interdigital relationship with the spikes fromthe
rotary disc, rotating the rotary disc-to m% the punpable fluid and
renoving the m xed punpable fluid fromthe mxing 5 chanber through an
outl et positioned centrifugally of the inlet. The process is particularly
sui tabl e for produci ng i ndi vi dual servings of the food or drink, for
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- the rotarg di shambervahyroagtoah diitlet’ paditedneds ceh®ri®nadahe: offornd Xi ng
- a foaned COff?ﬁéé%Ch as Espresso in a coffee vending machi ne, the speed of

20 rotation Be from 8,000 to- 20, 000rpm and preferably from 10,000 to
! 15, 000rpm For m xi ng soups, the speed of rotation is geherally | ower, e.qg.

- from 2,000 torhg, fiGeags 1°pdrFRun1a99y0 bul d803R! ¥Br0BlokliRifloc> Moy be

chosen 25 accaor to req |renen Espresso
coffee in a céﬂﬂéglﬁﬁﬁélﬁgrﬂééﬁﬁn@f the §P§ﬁeP€rd§ﬂnkhef9rségsﬁaycse from 2

' to 10 cmignd Bspkessbl rofffed ért @o8peMsuch as would be obtained from a

' vending machine. In the production of individual servings,
the period of rotation of the rotary disc to mix the
pumpable fluid is extremely short and may be selected
according to requirements, for example from 0.5 to 20

15 seconds and may be from 1 to 15 seconds, conveniently from
2 to 10 seconds and more conveniently from 3 to 6 seconds.
The speed of rotation of the rotary disc may vary according
to requirements. For example, for mixing a foamed coffee

such as Espresso in a coffee vending machine, the speed of
- 20 rotation may be from 8,000 to 20,000rpm and preferably from

10,000 to 15,000rpm. For mixing soups, the speed of

rotation is generally lower, e.g. from 2,000 to 10,000rpm.

The dimensions of the spike and the discs may be chosen

25 according to requirements. For example, for mixing Espresso
coffee in a coffee vending machine, the diameter of the
discs may be from 2 to 10 cm and preferably from 4 to 8 cm.
The length of the spikes may be from 1 to 10mm and
preferably from 2 to 5mm. The width of the spikes may be

30 from 0.1 to 5mm and preferably from 0.5 to 3mm.
The mixing chamber may be orientated in any direction in
space} e.g. the discs may be positioned with their axes
vertically or horizantally or at any angle. |

35 - The discs preferably have a circular shape. They may
: suitably be made Q;-a plastics material such as



The I ength of the spikes may be from1l to 10mm and preferably from2 to
5mm The width of the spikes may be 30 from0.1 to 5mm and preferably
f+rom0.5 to 3mm The m xing chanber may be orientated in any direction in
space, e.g. the discs may be positioned witlg their axes vertically or

hori zantally or at any angle. 35 - The discs preferably have a circul ar
shape. They may suitably be nade of a plastics material such as 3

pol yet hyl ene, pol ypropyl ene or a food acceptable netal. The spi kes nmay
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to each other ggd ofdn 5@,6& rTéh& herss 1 Rosspsiedey, t he opposing faces of
t he spaced apart_disc§§ 1 Hﬂ?he punpabl € Tl ui'd conveniently flows into the

m xi ng chamber through one or nore apertures in the stationary disc, to
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the m xi ng chanber laterally of the tircunference of the di'scs to which an
20 outl et conduit such as a pipe may be fitted. Wen the discs are
supported gy fimngaspdble offlid corarenientlbe fllows into the mixing

chamber through one or more apertures in the stationary
disc, to which one or more inlet conduits such as pipes may
be fitted. The pumpable fluid is preferably fed into the
mixing chamber by gravity. The outlet means for the

15 pumpable fluid out of the mixing chamber may be, for
eXample, an aperture in the stationary disc positioned
centrifugally of the inlet conduit or it may be an aperture
through the peripheral side wall of the mixing chamber
laterally of the circumference of the discs to which an

20 outlet conduit such as a pipe may be fitted. When the discs
are supported by flanges, the outlet means may be an
aperture through the periphery of the flanges fixed
together.

25 In the production of foamed products, a separate means may
be provided for the intake of air, e.g. an aperture in the
stationary disc through which ambient air is sucked in by
reason of the high speed of rotation of the rotary disc.
However, air may be mixed with the other ingredients of the

30 pumpable fluid before it is fed to the'mixing chamber and
thus enters the mixing chamber through the same inlet as,
and in admixture with, the other ingredients of the
pumpable fluid. The volume of air in the pumpable fluid is
preferably at least the same as the volume of the liquid in

35 the pumpable fluid, especially for an Espresso coffee.



aperture through the periphery of the flanges fixed together. 25 In the
production of foaned products, a separate neans nmay be provided for the
intake of air, e.g. an aperture in the stationary disc through which
anbient air is sucked in by reason.of the higgh speed of rotation of the
rotary disc. However, air may be mixed with the other ingredients of the 30
punpabl e fluid before it is fed to the mi xing chanber and thus enters the

m xi ng chanber through the sane inlet as, and in adm xture with, the other
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The additional conduit, which may be a flexible tube, is
preferably provided with a valve which is normally closed
15 and which, when opened, enables the water to be pumped
through the mixer. This simple method of cleaning requiring
no dismantling of the mixing chamber is extremely useful
especially when the mixing chamber is fitted to a vending
machine. ' -
20 _
The interdigital relationship of the spikes is important to
achieve satisfactory mixing during rotation of the rotary
disc and it should, of course, be understood that the
disposition of the spikes of one disc should not interfere
25 with the spikes of the other disc to prevent rotation of
the rotary disc. By means of this interdigital
relationship, there is at least some interpenetration of
the spikes, preferably all of the spikes, of one disc with
those of the other. The extent of the interpenetration of
30 the spikes may depend on the requirements and may vary from
a fraction of the length of the spikes to substantially the
whole length of the spikes extending from the faces of the
discs in the mixing chamber as long as the ends of the
spikes do not contact the face of the opposite disc which
35 would impede rotation of the rotary disc. '



‘through the m xer. This sinple nmethod of cleaning requiring no dismantling

of the m xing chanber is extrenely useful especially when the m xing
chanber is fitted to a vending machine. 20 The interdigital relationship of
the spikes is inportant to achieve satisfagory mxing during rotation of
the rotary disc and it should, of course, be understood that the '

di sposition of the spikes of one disc should not interfere 25 with the

- spikes of the other disc to prevent rotation of the rotary disc. By neans

. of the spikes, pre
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" to substanti al é t he mhoge Ienath of the spikes extending fromthe faces of

the discs in BRBPRPxMPAY CRaHBEF-as |1 ong as the ends of the spikes do not
contact the face of the opposite disc which 35 would inpede rotation of

the rotary di . ik [ ag.' % i P SS- i but
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ring or as a pIuralltX of concéntric rlngs gnd advant a eogslﬁ %r% regularly
spaced from offgother in each ring. It should be understood that the ring
10 or rings of spikes of one disc are offset radially from the
ring or rings of spikes of the other disc so as not to
impede rotation of the rotary disc. The number of spikes
may vary according to requirements, e.g. from 5 to 100 on
‘each disc. For mixing Espresso in a coffee vending machine,
15 the number of spikes is conveniently from 20 to 60 and
preferably from 25 to 50 on each disc while for mixing
soups, the number of spikes on each disc is preferably from
10 to 20 on each disc.

20 The rotation of the rotary disc may be achieved by any
suitable conventional means such as a rotary spindle
connected to the face of the disc opposite to the face
provided with the spikes, which is adapted to be driven by
a power source such as a motor. Conveniently, the axis of

25 the motor may serve as the rotary spindle._

Besides, Espresso coffee and soups, the process may be used
to prepare Milo syrup, ice cream and milk shakes.

30 . The present invention will now be further described for the
preparation of Espresso coffee by way of example only with
reference to the accompanying drawings in which

Figure 1 represents a vertical section through a mixing
35 device used in the present invention,



another in each ring. It should be understood that the ring 10 or rings
of spikes of one disc are offset radially fromthe ring or rings of spikes
of the other disc so as not to inpede rotation of the rotary disc. The
nunber of spikes may vary according to requ renents, e.g. fromb5 to 100 on
each disc. For mxing Espresso in a coffee vending nmachi ne, 15 t he nunber
- of spikes is conveniently from20 to 60 and preferably from25 to 50 on
each disc while for mxing soups, the nunber of spikes on each disc is

preferably fr?gbégeggygggggs%ﬁgg qi%?anggerFZhEeEEEahiQﬂreﬁghh@ibﬁkérl_disc

may be achi evé / a conventional neans such as a rotary spindle
connected to Lpekiageadpngh&hgi déngpPHodite to the face provided with the
spi kes, which is adapted to be driven by a power source such as a notor.
Conveniently, the axis of 25 the nbtor nmay serve as,ihe rotary_spindle.
Besi des, Espr E$9HTE0Fft EEPLRGERLGpED Fﬂgaﬁgsgegéewa9%b5hﬁs§ﬁa%5oéﬁﬁga és%IIo
syrup, icg crsaswandnniFliguskalkes. 30 The present invention will now be
further described for the preparation of Espresso coffee by way of exanple
-only with reference to the acconpanying drawings in which Figure 1~ ~_~ =~
represents a Vépurealh representsrsughanswexpegSestiogethreugbefigHrend

present invenipgRing a®ohbd¢he 2ih@PBEBERbLSsholl BREVAEFEngembhenoEhthegh
Figure 1 looking along the line A-A, Figure 3 represents an enl arged vi ew
of the stati ofiRi¥®8rsc 5 shown in Figure 1

10
Figure 5 represents an enlarged view of the rotary disc
shown in Figure 1, and

Figure 6 represents a transverse section through Figure 5
15 looking along the line C-C to show the arrangement of the
spikes.

Referring to the drawings, a plastics housing 10 supports a
circular rotary disc 11 provided with stainless steel

20 spikes 12 arranged in three concentric rings and a rotary
spindle 13. The base of the plastics housing 10 is bolted
by means of hexagonal head screws 14 to an alternating
current electric motor 15 (220 volts) with an electrical
power consumption of 72 watts and a rotational speed of

25 12,000rpm. The electric motor is provided with an electric

"~ cable 16 and a drive axle 17 connected to the rotary

spindle 13 by means of a nut 18.

A circular stationary disc 19 provided with stainless steel
30 spikes 20 arranged in two concentric rings is provided with

a circular plastics flange 21 which forms a peripheral side

wall which, together with the upper surface of the rotary

disc, encloses a mixing chamber 22. Inlet apertures 23, 24

are provided which traverse through the stationary disc 19
35 and an inlet pipe 25 is fitted to the inlet aperture 23.

An outlet apérture 26 is also formed which traverses the



Figure 4 represents a transverse section through Figure 3 |ooking along the
line B-B to show the arrangenent of the spikes, 10 Figure 5 represents an
enl arged view of the rotary disc shown in Figure 1, and Figure 6 represents
a transverse section through Figure 5 15 | goking along the line GCto
show t he arrangenent of the spikes. Referring to the drawi ngs, a plastics
housi ng 10 supports a circular rotary disc 11 provided with stainless steel
20 spi kes 12 arranged in three concentric rings and a rotary spindle 13.

The base of the.pldpld eIkt 00 #hdge bAl LB O FBARS e Nexgotal e
screws 14 to an%ternaﬁng current € e(k:)ét)lric nmotor 1 (%eo vol t's V\?thgfaicrl\e
- el ectrical pwmﬂakkﬂwunption of 72 watts and a rotational speed of 25
12,000rpm The electric nmotor is provided with an electric cable 16 and a

drive axle 17 connecteq%fo t rotary spjndle 13 by .meaps of a n 18. A
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an inlet pipe 2ntsd1l Hgdhtifrd 18 IV LEHRPSHIEE Fide A Wil Bt ARSI $ 26
is also forned which traverses the 7. : ]
with the start of the rotation of the rotary disc 11 at
10 12,000rpm by means of the electric motor 15. The high speed
of the rotation draws surrounding air through aperture 24
into the mixing chamber 22 where the liquid coffee
ingredients and air are mixed for 4 seconds to produce the
foamed Espresso coffee which passes by centrifugal force to
'15 the peripheral wall and is then withdrawn from the vending
machine via an outlet pipe (not shown) fitted to the
aperture 26 in the flange 21 forming the peripheral side
wall., ~

20 In an alternative embodiment, the particulate coffee and
hot water are mixed with the air before being fed to the
mixing chamber and the aerated mixture enters the mixing
chamber through aperture 23. In this embodiment, there'is
no outlet aperture 26 and instead, aperture 24 serves as

25 the outlet aperture.

The Espresso coffee produced has a smooth appearance and
mouthfeel and a stable and abundant foam where the bubbles
afe smaller, the sizes are more similar and have a more

30  even distribution when compared with an Espresso coffee

produced by standard Espresso machines.

For cleaning the mixing device, a water container is fitted
to the inlet pipe 25 and a flexible tube provided with a
valve which is normally closed (not shown) is fitted to the
outlet pipe (not shown) fitted to the aperture 26 in the

35



circular plastics flange 21 which forns the peripheral side wall. In
operation, the mxing device is fitted to a coffee 5 vendi ng machi ne (not
shown). Wen desired, the liquid coffee ingredients (particulate coffee and
hot water) are fed by gravity into the m xighg chanber 22 through the
central aperture 23 via the inlet pipe 25 sinultaneously with the start of
the rotation of the rotary disc 11 at 10 12, 000rpm by neans of the electric
notor 15. The high speed of the rotation draws surroundi ng air through
“aperture 24 i e, ¥i.0g:cha r : t i guh e cghf L di-ggpt s
and air are n?%ggEPogthgggéﬁgsggg ngéﬁggE?%eQFggngahgép?ésggt%ggéget%ﬁich
' passes by centptptiyafiserdé esdispeRéngethph¥piVenalptafdifsPERRRAWEERRB awn
fromthe vendine aaﬁakneoﬁtaiﬁarouhkehﬁﬁi PRe(fR2kififovayitet bgdits bhA
aperture 26 in the flagge gl formng the peripheral side wall. 20 In an
alternati ve eRBBBFRENEILBRE particulate coffee and hot water are mixed with
the air bgfore being fed to the m xi ng chanber and the aerated m xture
enters the m xi ng chanber through aperture 23. In this enbodinment, there is
no outlet aperture 26 and instead, aperture 24 serves'as 25 the outleét = '~
aperture. The Espresso coffee produced has a snooth appearance and
nmout hf eel and a stabl e and abundant foam where the bubbles are smaller, the
. Sizes are nore simlar and have a nore 30 even distribution when conpared
wi th an Espresso coffee produced by standard Espresso machi nes. For

cl eani ngiphe m xi ng device, a water container is fitted to the inlet pipe
25 and a flexible tube provided with a 35 valve which is normally cl osed
(not shown) is fitted to the
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) outlet pi pe (no; shown) fitted to the aperture 26 in the flange 21
formng the peripheral side wall. On rotating the rotary disc 11 and

openi nfuummﬂﬂnmmm is punped fromthe water container through the
n1X|ng nn punping effect. 5 40 15 20 25 30 35 CLAIMS: 1
A procesgs fort m%irtg a punpable fluid suitable for a food or drink
obt ai nabl e froma vending machine conprising finely divided solid particles
having an average particle size of from50 to 800. microns and a liquid
. which conprises feeding the punpable fluid through an inlet into a mxing
- chanmber bounded by first and second facing walls and a peripheral side
wal I, the first and second walls being formed by a pair of spaced discs
- with their oppggirMg faces parallel, the first disc being a stationary disc
beari ng one or nore apertures through whi ch the punpable fluid flows into
the m xi ng chanber and a val vel ess aperture for the intake of anbient air

and the second .dizs pririeis EoofilRiny 3C dqritd® fluid comprising finely

divided solid particles having an average particle size of
less than lmm and a liquid suitable for a food or drink
which comprises feeding the pumpable fluid through an inlet
into a mixing chamber bounded by first and second facing

10 walls and a peripheral side wall, the first and second
walls being formed by a pair of spaced discs with their
'opposing faces parallel, the first disc being a stationary
disc and the second disc being a rotary disc adapted to
rotate about its longitudinal axis, each disc being

15 provided with spikes extending transversely from their
opposing faces within the space between the discs, the
spikes from the stationary disc being disposed in
interdigital relatiohship with the spikes from the rotary
disc, rotating the rotary disc to mix the pumpable fluid

20 and removing the mixed pumpable fluid from the mixing
chamber through an outlet positioned centrifugally of the
inlet.

25 - 2. A process according to claim 1 wherein the pumpable
fluid-flows into the mixing chamber through one or more
apertures in the upper stationary disc, to which one or
more inlet conduits are fitted.

30 3. A process according to claim 1 wherein the pumpable
fluid flows into the mixing chamber by gravity.

4. A process according to claim 1 wherein the outlet means
for the pumpable fluid out of the mixing chamber is an
35 aperture through the periphery of the mixing chamber
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to rotate about its longitudinal axis, each disc being provided with spikes

ext endj fromtheir opposing faces within the space between
t-he d| W“L \ﬂmnﬂmg romthe stationary di sc being disposed in
i nterdl na wons ip with the spikes foomthe rotary disc, rotating
the rotary disc to mix the punpable fluid and to suck in anbient air in
dependance of the rotational speed of the rotary disc and renoving the

- m xed punpable fluid fromthe m xing chanber through an outlet positioned

centrifugal|Viffe gf%g%ft tHOCE e Ouh BEr SREE o pT chOt @ ben 06 WlEchOhary di s

Is from 2,000 m and peri od rotation is fromO0.5 to
seconds. 2. °u¢bﬁ6c€@%d%bﬁo%ﬁlﬁb tedel aim 1 wherein the punpable fluid
- flows into the n1X|ng chanber through one or nore apertures in the upper

. stationary digc, ich one or .more_inlet. co d e fit

~process accordin tBF%?%§ﬁ1ﬁpﬁﬁﬁ?b?% R g ?¥%$% ??%mégg%?g ?ﬁaé&

" m xi ng chenbefobytlye apumyable ﬁDuﬁd ouw\@fothesmnxnmgd¢h@mbercialn11

- wherein the oyl r e f r

-~ is an apertur%gt%éoggﬁp€h£8p%$? &ﬁéf%é&#$§|€ %ﬁ%%e ?%%%?gfﬁéég?ythe
: C|rcunferenceoﬁfthﬁelml%bsc@@d%htch an outl et condU|t is fitted. 5. A

- process according to claim1l wherein the outl et neans for the punpable

- fluid out of {he m xing chanber .is a rtur i.n the statjionary disc
~ posi tioned ceﬁtrlfQE@Fgﬁso?C?%Ed+%ge o¢ f wherein in"the

10 production of foamed products,_a means is provided for the
intake of air.

7. A process according to claim 6 wherein the volume of air
in the pumpable fluid is at least the same as the volume of
15 the liquid in the pumpable fluid.

8. A process according to claim 6 wherein the means

provided for the intake of air is an aperture in the

stationary disc through which ambient air is sucked in by
20 reason of the high speed of rotation of the rotary disc.

9. A process according to claim 1 wherein air is mixed with
the other ingredients of the pumpable fluid before it is
fed to the mixing chamber and thus enters the mixing

25 chamber through the same inlet as, and in admixture with,
the othér ingredients of the pumpable fluid.

10.A process according to claim 1 wherein cleaning of the

mixer is carried out by connecting a water container to an
30 inlet conduit fitted to an aperture of the stationary disc,

connecting an additional conduit to the outlet conduit

" fitted to the aperture through the periphery of the mixing

chamber, connecting the additional conduit to a container

and rotating the mixer whereupon water is pumped from the
35 water container through the mixer by its own pumping

effect.
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6. A pngess—aeeordTﬁﬁ”fajclain16 wherein the volunme of air in the

punpable fluid is the sanme as the volune of the liquid in the
punpabl e flm“M\\mm“};ess according to claim1l wherein cleaning of the
m xer is-JA Sl ¥ connecting a water ldontainer to an inlet conduit
fitted to afh aperture of the stationary disc, connecting an additional
conduit to the outlet conduit fitted to the aperture through the periphery
of the m xing chanber, connecting the additional conduit to a container and

rotating the m xer whereupon water is punped fromthe water container
through the m xer by its own punping effect. 8. A pr.ocess accqrding.to
claim 1 wher eild -t Be PX@FESSoRGCESHAG Lo §C1 #d@@eﬁgﬁﬁ %$aﬁ$9%ﬁh9§$% s
normal Iy cl osegénand tWiisCprotigdedomdntda eadlvecshtibh Wat aormaliy mlosed

t hrough the m xer. A process cardi i Xi ng

Q. t | aj erei I
foamed cof f ee 3P ¥hdGHr o #DEH, OPFE e c TR Tl%tshg:h%pg'lg ec];f Wrgd %t ?’g'frr\n%g t he
rotary di sc i £hiroormhS th@0 mixe2Q, 000r pm 11 10. A process according to
claim1 wherein the duration of rotation of the rotary disc is from0.5 to
1586C0nds_ . e ... . .. . . . .. . . . '

12. A process according to claim 1 wherein for mixing
foamed coffee in a coffee vending machine, the speed of
rotation of the rotary disc is from 8,000 to 20, 000rpm.

10 .
13. A process according to claim 1 wherein the duration of

" rotation of the rotary disc is from 0.5 to 15 seconds.
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