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SYSTEM FOR WHIPPING A FLUID SLURRY AND METHOD THEREFORE
BACKGROUND OF THE INVENTION

This application is based on Provisional Application No.
60/305,473, filed July 13, 2001. |
Technical Field

The present invention relates generally to a beverage dispensing
device, and more particularly to a device which whips an unwhipped fluid
slurry into a whipped, mixed beverage.
Description of the Related Art

Many consumers purchase hot beverages from vending machines.
These vending machines often contain a variety of coffee and chocolate
drinks as well as other hot drinks. Often times specialty drinks such as
lattés, cappuccinos or espressos are served in the vending machines.

Some prior art vending machines mix a dry beverage mix and hot
water in a cup located in a general receiving area by adding the hot water
to the dry mix and allowing the agitation from the pouring action of the
hot fluid to dissolve the mixture into ’the fluid. While this will dissolve
simple soluble mixes, the pouring act'ion is insufficient to thoroughly
dissolve a more complex mix, thereby leaving a residue of mix at the
bottom of the cup. Additionally, this -method does not provide for a

frothing action to produce a créme that is common to such drinks as

lattés, cappuccinos or espressos.
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Other prior art vending machines r.nix the dry beverage mix and the
hot water within the vending machine. These machines provide some
sort of mixing chamber in the vending machine to.aid in ensuring that the
mix is properly diss;alved intc; solution. However, these previous mixing

5 apparatuses have not been able to provide a sufficient froth that might
compare to such beverages obtained from a cofiee vending merchant.
Specifically, the prior art used a smooth mixing chamber and a stirring
mechanism such as an impeller to stir the mix. However, this method

also failed to provide the agitation sufficient to produce a suitable froth or

10 créme.
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BRIEF SUMMARY OF THE INVENTION

The present invention presents an apparatus for whipping a fluid
slurry comprising of an inlet for receiving an unwhipped fluid slurry, a
whipping chamber connected to the inlet for whipping the unwhipped
fluid slurry, an impellpr located in the whipping chamber, one or more
indentations in the surface of the whipping chamber, wherein the impeller
induces fluid turbulence that produces a whipped fluid slurry when the
impeller rotates above the indentations, and an outlet for discharging the
whipped fluid slurry.

A method of whipping a fluid slurry, the method comprising the
steps of receiving a fluid slurry into a whipping chamber, whipping the
fluid slurry by rotating an impeller in the whipping chamber, using one or
more indentations \;vithin the surface area of the whipping chamber to
induce turbulent fluid flow in the whipping chamber, anél discharging the
whipped fluid slurry from the whipping chamber.

A system for providing a whipped fluid slurry, the system
comprising a container for storing a mix, a fiuid for mixing with the mix to
create an unwhipped fluid slurry, a whipping device comprising of a
whipping chamber wherein the whipping chamber has an impeller and
indentations in the surl.‘ace within the chamber, wherein the whipping
device is connected to the storage container and receives the mix and the

fluid for whipping, a discharge outlet from the whipping device a

6
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dispensing area whersby the whipped fluid slurry is dispensed from the
discharge outlet.

The foregoing has outlined some of the more pertinent objects and
features of the present invention. These objects should be construed to
be merely illustrative of some of the more prominent features and
applications of the invention. M:;ny other beneficial results can be
attained by applying the disclosed invention in a different manner or
modifying the invention” as will be described. Accordingly, other objects
and a fuller understanding of the invention may be had by referring to the

following Detailed Description of the Preferred Embodiment.
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BRIEF DESCRIPTION OF THE DRAWINGS ?%
For a more complete understanding of the present invention and
the advantages thereof, reference should be made to the following
Detailed Description taken in connection with the accompanying drawings
5 in which: |
Figure 1 illustrates the exterior of a typical beverage dispenser in
which the present invention may be utilized;
Figure 2 illustrates the interior of a typical beverage dispenser that
utilizes the present invention;
10 Figure 3 illustr?‘tes a close up view of the mixing area and the
whipping chamber;
Figure 4 illustrates the present invention in its component parts;
Figure 5 illustrates the whipping chamber in greater detail;
Figure BA illustrates the mixing chamber side of an il.'npeller used in
15 the present invention;

Figure 6B illustrates the whipper motor side of the same impeller in

6A; _
Figure' 6C illustrates the mixing chamber side of an alternative
impeller;
20 Figure 6D illustrates the whipper motor side of an alternative

impellier; and
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Figure 7 illustrates the exterior viesw of the backside of the

' whipping chamber.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The invention presents a device that whips an unwhipped fluid/dry
beverage mix or fluid slurry into a whipped, mixed beverage. Upon
receiving the unwhipped fluid slurry into a whipping chamber, an impeller
rotates at sufficient speed such that cavitations are created near

indentations located in the wall of the whipping chamber. The cavitations

. are caused by a low pressure region near the interface between the

indentations and the chamber wall, resulting in greater fluid mixing and
creating a foaming or frothing action within the fluid. The froth is
desirable when_ the fluid is intended to be a hot, whipped beverage such
as hot chocolate or a specialized coffee drink.

Figure 1 illustrates the outside of the exterior of a typical bevera.ge
dispenser in which the preserit invention may be utilized. In Figure- 1, the
face of beverage dispenser 100 is provided. During its typical use, a
customer will insert coins into coin slot 105, and depress the alpha-
numeric keypad 110 in order to choose al particular type of drink. Once
the drink is selected, the beverage is mixed utilizing the present invention
and dispensing the whipped drink into a container in the beverage
receiving area at 120, where the customer is able to obtain the product
from the beverage dispenser.

Figure 2 illustrates the interior of a typical beverage dispenser that

utilizes the present invention. In Figure 2, dry beverage mix 230 is stored

B
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within the beverage dispenser in container 232. When a customer places
an order for a drink using alpha-numeric pad 110, a cup, corr_esponding to
the ordered drink is sent from the cup storage unit, 240, into the drink
dispensing area 235. Upon the cup being sent, an electronic controller
ports hot water from the water storage tank within the machine (not
shown) into the mixing chamber through line 305 {see Figure 3). In the
preferred embodiment, prior to the hot water entering the mixing chamber
220, the impeller begins to rotate. This begins immediately prior to the
mix porting to the mixir-:g chamber and the initial in-rush of hot water
provides for a "washing” action within the chamber. Just after the first
in-rush of hot water, the mix corresponding to the selected beverage is
sent by an auger located in ___ (not shown) into the whipping chamber
inlet 220 via chute 233. Chute 233 collects and directs the dry mix into
220 and prevents the dry mix from splashing into the main components
of dispenser 100. As the dry mix enters the mixing chamber 220, and
comes into contact with the hot water and impeller in the whipping
chamber 228, it is an-unwhipped fluid slurry. As the unwhipped fluid
slurry becomes stirred by the impeller, pressure builds up in the mixing
chamber and discharges the mix fluid through output hose 215 into the
waiting cup in the beverage dispenser 235.

Figure 3 illustrates a close up view of the mixing area and the

whipping chamber which incorporates the present invention. In Figure 3,
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9
dry beverage mix 330 is guided into the whipping chamber inlet 320 by

product chute 333. As described above, hot water enters the_ chqmber
via port 305. The impeller begins to rotate upon receiving an order and
when the mix and water or t.he ‘unwhipped fluid slurry enters the
whipping chamber 325, the impeller (not visible here) begins to stir or
whip the unwhipped fiuid slurry into a whipped or mixed combination.
The mixed combination is discharged through discharge tube 315.
Discharge tube 315 carries the mixed fluid slurry into the beverage
receiving area 335 for the customer -to receive the ordered beverage.
Depending on the drink associated with the particular mix, a restfiq'tor
310 may be added to the outlet of 325 to place a back pressure on the
whipping chamber. As will be shown later, this back pressure will cause
a greater formation of créme to occur.

Figure 4 illustrates the present invention and its component parts.
in Figure 4, the unwhipped fiuid slurry enters the whipping chamber

through the exhaust vent cap 12. Exhaust port 32 is provided to allow

excess steam from the hot water/impeller action to escape from the

chamber away from the dry mix and chute 233. This prevents a caking
of the dry mix at or near the chute area.

Mixing bowl 14 is located directh} underneath exhaust cap 34.
Hot water enters through water inlet 30 and combines with the dry

beverage mix in the mixing bowl to become the unwhipped fluid slurry.

T
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The unwhipped fluid slurry then enters into the whipping chamber 15 via
both gravity and a vacuum drag created by the impeller operation in the
whipping chamber.

As the slurr_v enters the whipping chamber 16, the water and dry
beverage mix are whipped or stired by the impeller 20,- which is
connected to whipper motor 26 through a hole in mounting block 24 and
mountirig base 22. Mounting base 22 creates a seal with the motor and
shaft and whipping impeller. Scre;rv caps 18 are inserted into the
mounting block 24 in order to firmly attach the mounting base to the
whipping motor.

The present invention has indentations located in the interior

surface of the whipping chamber 16 closest to the impeller surface. In

' the preferred embodiment, as the impeller reaches its intended speed, the

rotation of.the fluid begins to reach the speed of the impeller. The
rotation creates a low pressure region within the whipping chamber
nearest lto the mixing bowl, which causes the unwhipped fluid slurry from
the mixing bowl to be drawn into the whipping chamber. This causes tl:le
pressure interior to the whipping chamber (but near the interface between
the impeller and chamber wall) to rise as more unwhipped fluid slurry is
pulled into the. whipping chamber. When the rapidly rotating, higher

pressure fluid slurry passes near the interface between the indentations

- . - - - - B —— i
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and the chamber, a low pressure region near the interface is created d
to the indentations, which causes cavitations to occur within the fluid.

These cavitations have a two fold effect. First, they cause a
greater sheering effect of the fluid slurry than would occur just from the
rotating fluid. This sheering effect in turn- enhances dissolving and mixing
the dry beverage mix in the water. Additionally, the cavitations can
create a bubbling or foaming effect in the fluid mixture, which may be
desirable for crpating the crdme or froth needed in serving certain hot
beverages. However, those skilled in the art will understand that should
frothing not be desirable, the speed of the impeller, or side of the
indentation may be adjusted so as to maintain the sheering effect
preventing the cavitations.

The impeller may rotate at various speeds, from approximately
8500 to 17,000 rpms within the whipping chamber, depending on a
variety of factors including the design of the indentation, the type of drink
and impeller design. It is important to note that the relationship between
the speed of the impeller and the size and shape of the indentations are
determined so thiat cavitation occurs within the chamber. A slower
impeller rotation may be used with a different indentation configuration
and achieve the same result. The same holds true for a higher impeller
revolution rate. Those skilled in the art will understand that higher

speeds will exaggerate the effect of the present invention and cause more

\©
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créme or froth to be created, but will work at lower speeds. In the
preferred embodiment, the impeller operates at 17,000 rpms.

As the whipping impeller rotates in the whipping chamber, the

‘mixed fluid is discharged through the output 28 due to the higher

pressure within the whipping chamber compared to the lower pressure
regioh exterior to the whibping chamber.

Should the type of specialty drink requite it, in order to increase the
time that the fluid is in contact with the impeller/indentation combination,
the pressure interior to the whipping chamber can be increased by placing
a restrictor on the discharge time. This increase pressure is not great
enough to reduce any cavitations and increases the contact time between
the fluid and the prese-nt invention to create a greater amount of
cavitations thereby creating extra crame or froth for the drink.

The mixing chamber as shown in Figure 4 mey be for a specialty
drink such as an espr;sso type drink, and the output restrictor 38
maintains the interior whipping pressure sufficiently high to ensure that
the discharged product-has sufficient amount of créme. Howaever, those
skilled in the art will understand that a restrictor is not necessary. for the
invention to operate, but only enhances the frothing or crdme produced.

Figure 5 illustrates the whipping chamber in greater detail. In

Figure 5, the whipping chamber 500 comprises of an inlet 501 and a

mixing chamber 510. Within the mixing chamber are indentations 520.
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Additionally, an.indentation for the discharge outlet 530 is contained in 90

the mixing chamber. \-
As mentioned above, one other effect of the . cavitations is to
create a greater frothir;g of the mixture. Because of the_ relative
5 inelasticit;f of fluid as compared to & fluid/air mixture of froth, .the froth is
the last to be discharged from the whipping chamber. This causes the
froth to be placed on top of the beverage in the container in the receiving
area. This presents a very pleasing and appealing presentation of the
product to the consumer and is very desirable for certain types of hot
10 beverages that the consuming public purchases, such as lattés, espressos

and cappuc_:cinos.

The combination of the indentations in the whipping chamber, the
_rate of motor speed for the impeller, the impeller configuration, and tl;e
restriction on the outlet if utilized, comprise to create the necessary
15 ingredients for the shearing effect and the cavitations produced in the
whipping chamber. As mentioned above, these combinations can be
varied to produce the same_sffect. T;he use of the indentations in the
whipping chamber along with the motor speed impeller configurations and
restriction on the outlet, combine to achieve reliability and throughput
20 which allows the impeller geometry to be bigger with a smaller pitch.
Additionally, a high'er de.gree of quality is maintained in the dispensed

fluid due to the dynamic mixing action in the whipping chamber.
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" Figure '6A illustrates a view of a preferred embodiment of an
impsller as used in the present invention, the view being from the mixing
chamber side. Impeller 620 contains two sets of breakers. Breakers 652

are angular shaped which assists in bringing the fluid up to speed by the

- impeller. Breakers 654 are perpendicular to breakers 652 and provide the

same function of dynamically moving the fluid. Thus, these breakers
assist in creating the fluid veloci.ty. necessary to mix the slurry and create
the cavitations.

Figure 6B illustrates a view of the same impeller in 6A from the
side of the impeller motor. Impeiler 620 contains structural supports 656
that help support the impeller during the revoltlltions. Snap detent groove
660 allows for mechanical attachment of the impeller arm to the
whipping motor. The snap detent has a “D” shaped positioning
registration to assist in proper alignment of the impeller arm to the
whipping l-notor. and provides positive drive while preventing the i{npeller
from slipping during rotation.

While Figures 6A and 6B show an impeller configuration used in
the preferred embodiment, those skilled in the art will understand that
different impeller configurations may be utilized as well. Figure 6C
illustrates a chamber side view of an allternat;ve impeller. In Figurt; 6C,
breaker 60 assists in the dynamic fluid movement while the remainder of

the impeller remains smooth. This type of impeller fnay have serrations
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on its edge to assist in fluid movemént. Figure 6D shows the side of t
impeller connected to the drive motor.

Figure 7 illustrates the exterior view of the backside of the
whipping chamber. In Figure 7, whipping chamber 716 is shown with
the discharge outlet 720 and restrictor 738 on the end of the discharge
outlet. As described above, restrictor 738 restricts the discharge of the
fluid from the whipping chamber and creates enough back pressure to
cause a greater fluid contact time in the whipping chamber while the fluid
is being rotated by the impeller.

Having thus described our invention, what we claim as new and

desire to secure by Letters Patent is set forth in the following claims.

\¢
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CLAIMS
1. An apparatus for whipping a slurry comprising of:
a whipping chamber;
an impeller located in the whipping chamber wherein the impeller
85 induces dynamic fluid flow within the chamber; and
one or more interfaces betwsen the surface of the chamber and
one or more indentations, where.in turbulence is induced in the fluid flow
near the interface.
2. The apparatus in claim 1 wherein the turbulence is caused by
10 cavitations near the interface.
3. The system in claim 1 wherein the turbulence creates a shearing
effect in the slurry near the interface.
4. The apparatus in claim 1 wherein one of the indentations is an
- outlet orifice to discharge the fluid.
15 &, The apparatus in claim 1 further comprising:
a discharge outlet; and
a restrictor to increase the time the slurry remains in contact with
the interface prior to exiting the discharge outlet.
6. The apparatus in claim 1 wherein the impeller further comprises at
20 least one breaker located on the side of the impeller nearest to the

indentations.
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7. The apparatus in claim 1 wherein the impeller further has serrations
located on the side of the impeller nearest to the indentations._
8. The apparatus in claim 1 wherein the impelier rotates at least at
8500 revolutions per minute.
9. A method of whipping a slurry, the method comprising the steps
of:
whipping the slurry by rotating an impeller in a whipping chamber;
inducing turbulence in the whipping chamber by using one or more
indentations within the surface of the whipping chamber at an interface
betweeri the indentation and the chamber; and
discharging the whipped slurry from the whipping chamber.
10. The method of claim 9, further comprising the step of rotating the
impeller at least at 8500 revolutions per minute.
11. The method of claim 9 further comprising the step of cavitating the

slurry near the interface.

. 12. The method of claim 9 further comprising the step of providing at

least one br_eaker on the surface of the impeller closest to t.he indentation
in the whipping chamber.

13. The method of claim 12 further comprising the step of creating
turbulence at the interface using the breaker.

14. The method of claim 9 further comprising the step of restricting the

discharge of the whipped slurry using a restrictor.

o

\{\_
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16. The method of claim 9 further comprising the step of creating a
shearin effect in the slurry near the indentation.
16. The method of claim 9 further comprising the step of using
sarrations on the side of the impeller nearest to the indentations.
17. A system for providing a whipped beverage, the system
comprising:

a customer order system;

a dry beverage ﬁ\ix electronically connected to the customer order
system;

a whipping chamber for mixing the dry beverage and hot water
from a customer order;

an impeller located interior to the \;vhipping chamber;

one or more indentations in the surface of the chamber;

a discharge outlet from the whipping chamber to dispense the
whipped slurry into a8 customer raceptacie.
18. The system in claim 17 wherein the impeller rotates faster than
8500 revolutions per minute..
19. The system in claim 17 further comprising of .an interface between -
the indentations and the chamber wherein cavitations caused by
turbulence near the interface occ;lr as the impellier -rotates near the

indentations.
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20. The system in claim 17 further comprising of a shearing effect near
the interface that is produced as the impeller rotates near the interface.
21. The system in claim 17 wherein one of the indentations is the
discharge orifice.

22. The system in claim 17 wherein the discharge outiet has a
restrictor located on it to restrict the discharged whipped fluid slurry.

23. The system in claim 17 whe;ein the impeller further comprises at
least one breaker located on the side of the impeller nearest to the
indentations.

24. The system in claim 17 whersin the impeller further has serrations

located on the side of the impeller nearest to the indentations.
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BoxNo.Ill  AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE
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BoxNo.IV  BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION
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the claims X s criginahty ied
[] as smenced under Asticle 19 (together with any sccompmying statemen)
[] as amended under Asticle 34
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] as amended under Asticts 34
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mrade under Articlo 19 or a notice from the spplicant tiat he does not wish to rmlce such emendments (Ruke 69.1(d)). (Thix
check-baz ingy be marked only where the tims limit under Article 19 has not yet axpired)

3

*  Where no check-box i marked, mmdﬁmwmmuﬂmmmbuhﬂummmdmu
originally filed or, where a copy of smendments to the claims under Article IDmdbrmdmuofﬂnhmdlpphm

under Article 34 are received by the Iniermational Preliminary Exumining Authority beftre it haa begun to draw up a written opinion

oc the interational preliminary examination repcrt, &2 &o rnended.

Language for the purpases of International preliminary xamination:  Engilah
which is the language in which the international application was filed.
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excluding the following States which the spplicant wishes not to elect: ____
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SYSTEM FOR WHIPPING A FLUID SLURRY AND METHOD THEREFORE
BACKGROUND OF THE INVENTION

This ;pplication is based on Provisional Application No.
60/305,473, filed July 13, 2001.
Technical Field

:I'he present invention relates generally to a beverage dispa_nsing
devi-ce, and more particularly to a device which whips an unwhipped fluid
slurry into a whipped, mixed beverage.

Description of the Related Art

Many consumers purchase hot beverages from vending machines.

These vending machines often contain a variety of coffee and chocolate’

drinks as well as other hot drinks. Often times specialty drinks such as _

At w o b wmiie

lattds, cappucrinos or,eé:.}res;p_a, are .,S_grve_d in the vending machines.

Some prior art vending machines mix a dry béverage mix and hot
water in a cup located in a general receiving area by adding the hot water
to the dry mix and allowir;g the agitation from the pouring .action of the
hot fiuid to dissolve the mixture into the fluid. While this will dissolve
simple soluble mixes, the p;uring action is insufficient to thoroughly
dissolve a more complex mix, thereby leaving a residue of mix at the
bottom of the cup. Additionally, this method does not provide for a

frothing action to produce a créme that is common to such drinks as

lattés, cappuccinos or espressos.

013038.00181:6814407.06
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Other prior art vending machines mix the dry beverage mix an-d the
hot water within tﬁe vending machine. These maqhines provide some
sort of mixing chamber in the vending machine to aid in ensuring that the
mix is properly dissolved into solution. H.o-waver, these previous mixing
apparatuses have not been able to provide a sufficient froth that might
compare to such beverages obtained-from a coffee vending mgrchant.
Specifically, the prior art used a smooth mixing chamber and ‘a stirring-
mechanism such as an impeller to stir the mix. However, this method

also failed to provide the agitation sufficient to proeduce a suitable froth or

créme.

o ST R L L ear el et e e g deigD e
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BRIEF SUMMARY OF THE INVENTION [\,\

The present invention presents an apparatus for whipping a fluid
slurry comprising of an inlet for receiving an unwhipped fluid slurry, a
whipping chamber connected to the inlei for whipping the tl.lnwhip;ned

5 fluid slurry, an impeller located in the whipping chamber, one or more
indentations in the surface of the whipping chamber, wherein the impeller
_induces fluid turbulence tﬁat produces a whipped fluid slurry when the
impeller rotates above the indentations, and an out-let for discharging the
whipped fluid slurry.

10 A method of whipping a fiuid slurry,. the method c-c‘nmprising the
steps of receiving a fluid slurry-into a whipping chamber, whipping the
lfluid sl.urry by rotating an impeller in the w;vhipping chamber, using one or

"“:-d;;g‘-mm_ -more irdsataticas within the surface area of the whipping chamber, to
induce turbulent fluid flow in the whipping chamber, and discharging the

15  whipped fluid slurry ft:om the whippir;g chamber.

A system for piroviding a whipped fluid slurry, .the system
ct;mprising a container fpr. stc_;ring a mix, a fluid for mixing with the mix to
create an unwhipped fluid slurry, a whipping device comprising of a
whipping chamber wherein the whi.pping chamber has an impelier and

20 indentations in the surface within the- chamber, wherein the whipping

device is connected to the storage container and receives the mix and the

fluid- for whipping, a discharge outlet from the whipping device a

013039.00181:614407.05
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dispensing area whereby the whipped fiuid slurry is dispensed from the

discharge outlet.

The foregoing has outlined some of the more pertine-nt objects and

features of the present invention. These ;::bjects should be construed to

.be merely illustrative of some of the more prominent features and

applications of the invention. Many other beneficial fesults can be
attained by applying the disclosed invention in a different manner or
mddifying the invention as will be'describéd. Accordingly, other objects
and a fuller understanding of the i-nvention may be had b-y referring tc! the

following Detailed Description of the Preferred Embodiment.

S ey L T, 8 T F T R ARIE T R.
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BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present invention and
the advantages thereof, reference should be made to the following |
Detailed Description taken in connection 'w-ith the accompanying drawings

5 in which: |

Figure 1 illustrates the exterior of a typical beverage dispenser in
which th'e presént invention may be-utilized;

Figure 2 illustrates the interior of a typical beverage dispense; that
utilizes the -present -invantion; |

10 Figure 3 illustrates a close up view of the mixing area and the

whipping chamber;

Fig'ure 4 illustrates the present. ir-wention i_n its component parts;

Meacesrmizezs - .. . . Figure 5 illustrates the whipping chamber in greater detail; - qve
Figure BA illustrates the mixing chamber side of an imp;eller used‘in
"15 the present invention;

Figure 6B iliustrates th_e whipper motor side of the same impeller in
6A; - - _ .

-Figure 6C illustrates tl;e mixing chamber side of an alternative
impeller;

20 Figure 6D illustrates the whipper motor side of an alternative

impeller; and

013039.00181:614407.05
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Figure 7 illustrates the exterior view of the backside of 'the>é

whipping chamber. ' _ N\

-r - LR LS L
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The invention presents a device that whips.an.unwhipped fluid/dry
beverage mix or fluid slurry iqto a2 whipped, mixed beverage. Upon
receiving the unwhipped fluid slurry into a whipping chamber, an impeller
rotates at sufficient speed such that cavitations are created near
indentations located in the wall of the whipping chamber. The cavitations
are caused by a low pressure region near the interface between the
indentations and the chamber wall, resulting in greater fluid mixing and
creating a foaming or frothing action within the fluid. The froth is
desirable when the fluid is intended to be a hot, whipped beverage such
as hot c-hm':olate or a specialized coffee drink. .

Figure 1 illustrates the outside of the exterior of a typical beve_:rage
face of beverage dispenser 100 is provided. During its typical use, a
customer will insert coins into coin slot 105, and depress -the alpha-
numeric keypad 110 in. order to choose a particular type of drink. Once
the drink is selecte-d, the beverage is mixed u';ilizing the present invention
and dispensing the whipped- drink into a contsiner in the beverage
receiving area at 120, wher.e the customer is _abla to obtain the product
from the beverage dispenser.

Figure 2 iI[ustrates the interior of a typical beverage dispanser_ that_

utilizes the present invention. In Figure 2, dry beverage mix 230 is stored

013039.00191:614407.06
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within the beverage dispenser in container 232, When a customer places
an order for a_drink using alpha-numeric pad 110, a cup, corresgonding to
the ordered drink is sent from the cup storage unit, 240, into the drink
dispensing area 235. Upon the cup being sent, an electronic controller

5 ports hot water from the water 'storage tank within the machine {not

shown) into the mixing chamber through line 305 (sea Figure 3). In the

preferred embodiment, prior to the hot water antering the mixing chamber
220, the impeller begins to rotate. This -bagins immediately prior to the
mix portirjg to the mixing chamber and the initial in-rush of hot water
10 pr.ovides for a ‘washing” action within the chamber. Just after the first
in-rush of hot water, the mix corresponding-to the selected beverage is

sent by an auger located in {not shown) into the whipping chamber

tiia e, - e inlet 220 Wio- chute.233. Chute 233 collects and diregts the dry. mix into_

220 and prevents the dry mix from splashing into the main components

15 of dispenser 100. As the dry mi?t enters. the fhixing chamber 2‘20, and
comes into contact with the hot water and impeller in the whipping
chamber 225, it is an pnwhipped fluid slurry. As the unwhipped fluid
slurry becomes stirred by tha- impeller, pressure builds up in the mixing
chamber and discharges the mix fluid through output hose 215 in';o the

20  waiting cup in the beverage dispenser 235.

Figure 3 illustrates a close up view of the mixing area and the

whipping chamber which incorporates the present invention. In Figure 3,

013038.00191:014407.06
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dry beverage mix 330 is guided into tr-\e whipping chamber inlet 320 by
product chute 333. As described above, hot water snters the chamber

via port 305. The impeller begins to rotate upon receiving an order and

. when the mix and water or the uhwﬁipped fluid slurry enters the -

whipping chamber 325, the impeller {not visible here} begins to stir or

. whip the unwhipped fluid. slurry into a whipped or mixed combination.

The mixed combinatior-l is discharged through discharge tube 315.

Discharge tube 315 carries the mixed fluid slurry into the beverage

receiving area 335 for the customer to receive the ordered beverage.

Depending on the drink associated with the particular mix, a restrictor

310 may be added to the outlet of 325 to -place.a back .pressure on the.

" whipping chamber. As will be shown later, this back pressure will cause

a greater formation of créme.to.ncgur... .. ...,,.,.,._._.“.,.,..,,.,, mw,u ——-

Figure 4 illustrates the present invention and- its co-mponent parts. .
In Fig;.lre 4, the unwhipped fiuid slurry enters the whipping cha.mber .
through the exhaust vent cap 12. Exhaust port 32 is provided to allow
excess steam from the_ hot water/impeller action .to escape from the
chamber away from the dry r;lix and chute 233. This prevents a caking
of the dry mix at or near the chute area. -

Mixing bowl 14 is located directly underneath exhaust cap 34.

Hot water enters through water inlet 30 and combines with the dry

beverage mix in the mixing bowl to become the unwhipped fluid slurry.

013038.00191:814407.05
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The unwhipped fluid slurry then enters into the whipping chamber 15 via
both gravity and a vacuum drag created by the impe}ler operation in the
whipping chamber.

As the slutry enters the whipping chamber 16, the water and dry
5 beverage mix are whipped or stirred by the impelier 20, which is
connsected to whip;;er motor 26 through a hole in mounting block 24 and
mounting base 22. Mounting base 22 creates a seal with the motor and
-shaft and whipping impeller. Screw caps 18 are inserted intc; the
mountihg block 24 in order to firmly attach the mounting base to tha'

10 whippind mot;:r.
The present invention has indentations lc;cated in the interior
surface of thé whipping chamber 16 closest to the impeller surface. In

s cowamaree Sawior rthe preferred embodiment, as the in;lpeller reaches its intended $p_eqd,;:;l:m.;;__,ﬁ_,_-,_ e
rotation of the fluid begins to reach the épeed of the impalla.r. The - -

15 rotation creates a low pressure region' within the \'Nhipping chamber
hearest to th'e mixing bowl, which causes the unwhipped fluid slurry -from
the mixing bowl to be; dr.awn into the whipping chamber. This causes the
pressure interior to the Whippi;lg chamber {but near the“interface between
the impeller and chamber wall) to rise as more unwhipped_ fluid slum} is
20 pulled into the whipping chambér. When the rapidly rotating, higher

pressure fluid slurry passes near the interface between the indentations

013039.001081:614407.05
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and the chamber, a low pressure region near the interface is created due
to the indentations,. which causes cavitations to occur within the fluid.
These cavitations have a two fold effect. First, they cause a
greater sr;eering effect of the fluid siurry than would occur just from the
rotating fluid. This sheering effect in turn enhances dissolving and mixing

the dry beverage mix in the water. Additionally, the cavitations can

create a bubbling or.-foaming effect in the fluid mixture, which may be

desirable for creating the créme or'. froth needed in serving certain hot
beverages. However, those skilled in the art will understand that shouid
frclathing not be desirable, the speed of the impelle.r, or side of the
indentation may be adjusted so- as to maintain the sheefing effect

preventing the cavitations.

» ~— -k ERudmpeller -mey .rotatesat, variQus. speads,. from _approximately

8500 to 17,000 rpms within the whipping chamber, depending on.a
variety of factors including the design of tF-1e indentation, the type of drinl-(
and impeller -design. It is important to note that the relationship between
the speed of the impeller and the size and shape of the indentations are
determined so that cavitatio; occurs within the chamber, A slower
impeller_rotation may be used with a different indentation configuration
and achieve the same result. The.same holds true for a higher impaller:

revolution rate. Those skilled in the art will understand that higher

speeds will exaggerate the effact of the present invention and cause more

013039.00191:614407.05
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- créme or froth to be created, but will work at lower speeds. In the
preferred embodiment, the impeller operates at 17,009 rpms.

As the whipping impeller rotates in the whipping chamber, the
mixed fluid is disr..'harged through the output 28 due to the higher

5 pressure within the whipping chamber compared “to the lower pressure
region exterior to the whippi;'tg chamber.

Should the type of spacialty.drink requite it, in order t.o increase the
time that the fluid is in contact with the impeller/indentation combination,
the pressure interior to the whipping chamber can be increased by placing

10 a restrictor on the discharge time. This increase pressure is not great
enougl‘i to reduce any cavitations and increases the contact time between .,
the fluid and the present invention to create a greater amour;t_ ‘of

e cavitations thereby creating extra créme or froth for the. Dk . ma.s ooe.cosrraisene Grmme

The mixing chamber as shown in Figure 4 ma-y be for a specialty

15 drink such as an espr;sso type drink, and the output restrictor 38

.maintains the interior whipping pressure sufficiently high to ensure that

the discharged product t_ms sufficient -amo.unt of creme. However, those

skilled in the .art will understa;ld that a restrictor is not necessary for the
invention to operate, but only enhances the frothing or créme produced.

20 Figure 5 illustrates the whipping chamber in greater detail. In

Figure 5, the whipping chamber 500 comprises of an inlet 501 and a

,rﬁixing chamber 510. Within the mixing chamber are indentations 520.

013038.00191:614407.05
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Additionally, an indentation for the discharge outlet 530 is contair-led in
the mixing chamber.

As mentioned above, one other effact of the cavitations is to
create a greater frathing of the mixtUI.'a. Because of the relative
inelasticity of fluid as cor_'np-ared to -a fluid/air mixture of froth, the froth is
the’last to be discharget:j from the whipping chamber. This causes the

froth to be placed on top of the beverage in the container in the receiving

"area. This presents a very pleasing and appealing presentation of the

product to the consumer and is very desirable for certain types of hot

beverages that the .consuming'public purchases, such as lattés, ;aspressos

- ~and cappuccinos.

The combination of the indentations in the whipping chamber, the

restriction on the outlet if -utilized, comprise to .create the necessary
ingredients for the shearing effect and the cavitations produced in the
\;vhipping chamber. As ﬁentionad above, these combinations can be
varied to produce the same _effact. The use of the iﬁdentations in the
whipping chamber along with the m;Jtor speed impeller configurations and
restriction on the outlet, combine to' achieve reliability and throughput
which allows the impeller geometry to be bhigger with a smaller pitch.

Additionally, a higher degreé of quality is maintained in the dispensed

fiuid due to the dynamic mixing action in the whipping chamber.

013039.00191:814407.06
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Figure 6A illustrates a view of a preferred embodiment of an

impeller as used in the present invention, the view being from the mixihg '

chamber side. Impeller 620 contains two sets of breakers. Breakers 652
are angular shaped which assists in bringing the fluid up to speéd by the

impeller. Breakers 654 are ﬁérpendiculér to breakers 652 and provide the

same function of dynamically moving the fluid. Thus, these breakers

assist in creating the fluid velocity necessary to mix the slurry and create

_the cavitations.

Figure 6B illustrates a view of .the same impeller in .6A from the

side of the impeller motor. Impeller 620 contains structural supports 656

that help support the impeller during the revolutions. . Snap detent. groove -

660 sallows for mechanical attachment of the impeller arm to the

-whipping motor. -Tha--e-map ‘detent, has. -a..20% ..shapad..nasitionjng.

registration to assist in proper alignment of the impeller arm to the

- whipping motor, and provides positive drive while preventing the impeller

from slipping during rotation.

While Figures 6A and 6B show an impeller configuration used in

P L

the preferred embodiment, those skilled in the art will understand that ~

different impeller configurations may be utilized as \;vell. Figure 6C

illustrates a chamber. side view of an alternative impeller. In Figure 6C, °

breaker 60 assists in the dynamic fluid movement while the remainder of

the impeller remains smooth. This type of impeller may have serratigns

013038.00101:814407.05
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X80

on its edge to assist in fluid movement. Figure 6D shows -the sicie of _the

impeller connected to the drive motor.
Figure 7 illustrates the exterior view of the backside of the
whipping chamber. In Figure 7, whipping chamber 716 is shown with
5 the discharge outlet 720 and restrictor 738 on the end of the discharge
out_let. As described above, restrictor 738 rlestricts the discharge of the
fiuid from the whipping chamber and creates enough back pressure tl-J
cause a greater fluid contact time in the whipping chamber while the fluid

is being rotated by the impeller.

10 Having thus described our invention, what we claim as new and

+desire to secure by Letters Patent is set forth in the following claims.

Rt bR N e afaab i e L ' e e e - . LS | J
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CLAIMS
1. An apparatus for whipping a slurry compl_'ising of:
a2 whipping chamber;
an impelier located in the whipping chamber wherein the impeller
5 induce; dynamic fluid flow .within the chamber; and
one or more interfaces between the lsurface of the chamber and
one or more indentations, wherein turbulence is induced in the fluid flow
near the interfa-ce. | ‘ |
2: The apparatus in claim 1 wherein the turbulence is caused by
10 cavitations near the interface.
3. . The system in ciaim.1 wherein the turbulence creates.a shearing
effect in the slurry near the interface.
4.. The -apparatiis-in -c!aim.d..,s.uh,em!mr.!e_-..of_. the indentations is an
outlet orifice to discharge the fluid. |
15 - 5 The apparatus in claim 1 furth_er comprising: -
a discharge outlet; and
a restrit-stor. to incl:eése_ the time the slurry remains in contact with

the interface prior to exiting the discharge outlet.

6. The z;pparatus in claim 1 wherein the impeller further comprises at
20 least one .breaker located on th-e side of the impeller nearest to the

indentations.

013039.00181:614407.05
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7. The apparatus in claim 1 wherein the impaelier furtha-r has s;arrations
located on the side of the impeller nearest to the_inder_'ntations.
8. - The apparatus in claim 1 wherein the impeller rotates-.at least at
8500 revolutions per minute.
9. A method of whipping & slurry, the method comprising the steps
of:

whipping the slurry by rotating an impeller in a whipping chélmber;'

inducing turbulence in the whipping chamber by using one or more
indentations within the surface of the .whipping chamber at an interface
between the i-nderjtation and the chamber; and

discharging thé whipped sll.Jrry from the whipping chamber.
10. The method of claim 9, further qomprising the step of rotating the
impeller at least at 8500 revolutions per minute.. R s
11. The method of claim 9 further comprising the step of cavitating the
slurry near the interface.

12. The method of claim 9 further comprising the step of providing at

least one breaker on the surface of the impasller closest to the indentation

in the whipping chamber.

13. The method of claim 12 further comprising the step of creating

turbulence at the interface using the breaker.

14. The method of claim 9 further corhprising the step of restricting the

discharge of the whipped slurry using a restrictor.

013038.00181:614407.05
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156. The method of claim 9 further comprising the -step of creating a
shearing effect in the slurry near the indentation.
16. The method of claim 9 further comprising the step of using
serrations on the side of the impeller nearest to the indentations.
5 17. A system for _pr-oviding a whipped b-evarage, the' system
comprising: -
a customer order system;
a dry heverage mix electronically connected to the customer order
system;
10 a whipping chamber for mixing the dry beverage and hot water
-+ -- - from a customer order;
an impell'er located interior to t..he whipping chamber;
s IhZemiaiviore . ORB O -MOFC-RdRALALIONS in the surface of tha chamber;.. ... ._ ..
a discharge outlet from the whipping chamber to dispense the.
15  whipped slurry -into a customer receptacle.

18. The system in claim 17 wherein the impeller rotates faster than

8500 revolutions per minute.

19. . The system in claim 17 further comprising of aﬁ interface between
the indentétions "and the chamber whe-rein cavitations caused by
20 turbulence -near the interface occur as the impeller rotates near the

indentations.

013035.00191:614407.05
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20. The system in claim 17 further comprising of a shearing-effect near
the interface that is produced as the impeller rotates near the interface.
21. The system in claim 17 wherein one of the indentations is the
discharge orifice. |

22. The system in claim 17 wherein the discharge outlet has a
restrictor located on it to restrict the discharged whipped fiuid slurry.

23. .The system in .élaim 17 wherein the impeller further comprises at
least one break_er located on the side of thg impelier nearest to the
indentations. |

24. The system in claim 17 wherein the impeller further has serrations

located on the side of the impeller nearest to the indentations.

AD

o - e herkaties e - SRR PR
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: SYS‘i‘EM FOR WHIPPING A FLUID SLURRY AN[; METHOD THEREFORE
ABSTRACT OF THE DISCLOSURE
The present invention relates to the mixing of dry beverage mixes
with water. [t. presents an apparatus- for whipping a fluid slurry
5 comprising of an inlet for receiving an unwhipped flu_id slurry, a whipping
chamber connacted’ to the inlet for whipping 'gh‘e unwhipped fluid slurry,
an impeller located in the whippin§ chamber, one or more indentations in
the surface of the whipping chamber, wherein the -impeller induces fluid
turbulence that prc'aduc;;.-s a whipped fluid slurry w'hen the inipeller rotates

10 above the indentations, and an outlet for discharging the whippeq fluid

slurry,

e Whed 'f"*ll'ﬂwgr.v':rc;-ﬁ'lfm-ln--. .
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;igg g:m lT"""""'[._""' be provided in the housing 1o receive a cleaning solution on
4000707 61977 Moresm . * demand for cleaning the apparstus. The timer mechanism
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1
MILKESHAKE MACHINE

FIELD OF THE INVENTION

This invention relates (o apparatus. particutarly milkshake
machines. for mixing solids and liquids into a Aowable
mixore sujtable for drinking.

BACKGROUND OF THE INVENTION

Coanventionsl milkshake machines typically comprisc a
mixing biade or disk mounted on a rotatisg shaft. Ingredi-
¢ots 10 be mixed are placed in a separate mixing container.
and the rotating shaft and blade are immersed io the iogre-
dients. The container is routinely prasped by the opersior
and apitmed and reciprocated relative to the shaft and biade.
cspecially when hard-packed jce cream s used. This agita-
tion may lead 1o hand injuries to the operaor if the mixiag
blade plerces the cootainer while it is grasped by the
opemtoy, which is especially likely If a paper or cardboard
mixing contaiper is used.

The mixing times of such comventional milkshake
machines arc vastly increased if hard-packed ice cream o
any other hard ingredient is used in the milkshakes.
Although improved milkshake machincs have been devel-
oped in an attenpt to avercome the lengthenéd mixing time
caused by the use of hard-packed ice cream. these Improved
milkzhake machines slll require several soconds to satis-

in US. Pai. Nos. 5.150.967. 5.328.263. and 5.439.289.
which disclose machimes that provide autornated reciprocal
movemest of the mixing biade into sad out of the mixing
cup.

Othver kmowp milkshake machincs use mixing principles
that differ from the rotatsbie shaft and blade concept dis-
cussed above. Par example. the machine shown in US. PaL
No. 1.854 087 employs a rotor element rotating in close
proximity to a statar clement 50 as to develop a cenotrifugal
action which draws down apd mixes the Jiquid snd solid
ingredients and subjects them (o the disruptive action of the
closely-spaced rotating surfaces. Ingredicnts 1o be mixed are
placed in a hopper sbove the rotor clement apd, upon
mixing. are subscquently discharged into a cup removably
mounted beneath the rolor cdement. This closely rotating
rolo/mator configpuration and its underlying principles are
similar. although not identical. to the coafigurstion and
undextying grinding and shredding principles employed by
conveational, commercially-available impelier-type wase
disposces.

SUMMARY OF THE INVENTION

‘The primary object of this investion is to provide a
millcshake machine or similar apparsius for mixing solids
aovd liquids into a flowable mixture suitable for drinking that
is capable of satisfactorily mixing the ingredients. regardless
of their original consistency, in only a few soconds.

Another object of this irveation is 10 provide a railkshake
machine or similar in which the operstor is mot
exposed or poteatially exposed to the mixing components as
the milkshake is being mixed. A related object is o provide
a milkshake machine or similar spparstus wherein the
ingredients are ot mixed in a mixing costainer scparste or
detached from the rest of the apparatus.

Still amother object of this imvention is 1o provide a
milkshake machine or similar apparstus that has s simple
and inexpemsive construction. is casily operated. and is
eatily cleaned and maistaived.

5.795.062

2
In accordance with this invention. a milkshake machine or
similar apparstus uses the grinding and shredding principles

. cmployed by a conventional. commercially-available

13

impeller-type waste disposer 10 mix. comminute. and pul-
verize the ingredients of lmi!kshlh.mippmmwm-
prises a housing having an upper opening for receiving
ingredients to be mixed and a return inlet. The housing
defines both an upper grinding chamber having a cylindrical
inner wall with a plunality of shredding surfaces and a lower
receiving chamber located beneath the grinding chamber
having a discharge outlet, A discharge copduit is connecied
at one end to the discharge outlet and has a retura poct and
a discharge spoul at its opposite end. A return conduit is
connecied at ome end to the return port of the discharge
copduit and & iis oppositc cad 10 the return inlet.

A rotatable impeller disk is located within the housing and
scpacaies the grinding charnber and the receiving chamber.
Awmﬂemﬁimﬁemﬂhﬁsk»humpmﬁ-
eral margin rotates in close proximity to the shredding
surfaces on the inner wall of the grinding chamber, thereby

a circumfercatial discharge gap between the periph-
ery of the impeller disk and the inser wall of the grinding
chamber. The impeller disk has a plunlity of impeilers
mounted thereon near its periphery. As the impeller disk is
rowated, the ingredicnts in the grinding charober are mixed
together and centrifugally driven by the impedlers against the
shredding surfaces ou the inner wall of the grinding cham-
ber The mixed and ground o cosnminuted ingredients pess
through the discharge gap into the receiving chamber and are
conduil

A valve mochanism is provided betweea the return port
and the discharge spout of the dischage conduit usd
includes a diverter movahle between & retrn position and a
discharge position. Wih the diverter in the return position.
ingredients expelled into the dischmpe conduit are diveried
through the return part iato the return conduit and returned
to the grinding chamber for further processing. With the
diverter in the discharge position, ingredients expelled inlo
the discharge condult are diveried out of the discharge spout
apd into an Awaiting container such as a paper cup.

The diverter may be moved manually or the valve mecha-
nism may include ap actustor for moving the diverter. An
optiona) timer may be used 1o toll the mixing cycle In
wddition. the timer may be set o programmed o toll mixing
cycles of various duralion. The timr may also be st of
programmed to control a cleaning or rinsing cycle whereby
a cleaning liquid is sutomatically supplied to the spparatus
through a rinse inlet in the bousing. circulsted through the
.pp.rnusanddu:hngedﬂnwgh lltedindmg_em'lb
prevem splashing during operation. a removable imperforate
1id is preferably used 10 cover the upper opening in e
bousing.

BRIEF DESCRIPTION OF THE DRAWINGS

F1G. lnlmm:iumlusnlm
with this invention for mixing solids and liquids into a
flowable mixture suilable for drinking. | will be noted that
the illustrated spparstus is intended primarily for use as a
milkshake machioe, but an apparatus in accardanee with this
itrvention may be used to mix other types of ingredients.

FIG. 2 is an exploded. perspective view of the apparatus
of FIG. 1.

FIG. J is a fragmeatary. scctional view, with parts shown
in phantom lines. of & portion of the apparatus of FIG. 1
taken along lines 3—) thereof.
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FIG. 4 is a simplified. fragmentary sectional view of a
portion of the apparstus of FIG. 1 1aken along fines 4—4
thereof.
FIGS. 5 and 6 are panially-schematic perspective views
similar to FIG. 1. but showing further embodimentz of the
apparatus of FIG. 1.

DETAILED DESCRIPTION

With reference Lo FIGS. 1 and 2. a milkshake machine or
similar apparatus in accordance with this invention. gener-
ally designatcd 16, uses the grinding and shredding prin-
ciples employed by commercially-avallable impellar-type
waste disposers t0 min. comminute. and pulverize the milk-
shake ingredients. The apparatus 10 camprises a housing,
generally designated 12. formed from a generally conical
upper bousing 14 and & generally cylindrical lower housing
16. With reference also io FIG. 3. the housing 12 defines &
cylindrical upper grinding chamber 18 and a Jower receiving
chamber 28 separated by a impeller disk 22. A statar 23 is
scoured 10 the bottom of the lower housing 16 and houses
conventiona] electric moter acmahine o rotor assembly 24
baving a shaft 24A. theseby forming a drive motor assembly
pencrally designated 25.

A discharge ocutlet 26 is formed in the wall 16A of the
lower bousing 16 opening fram the receiving chamber 24.
Simdlarly. a retien inlet 28 is formed in the wall 14A of the
upper housing 14 sbove the grinding chamber 18. A dis-
charge conduit A2 is connected at one £od 1o the discharge
outlet 26 and bat a return port 34 and a discharge port ar
spout 36 st ity opposite end. A retors conduit 38 is connected
of oot end to the rehurn port 34 and at its oppotite to the Lo
the return inlet 28. A valve mechanian. genenlly designated
49, is disposed between the return port 34 and the discharge
spout 36 10 control the path of ingredients in the discharge
conduit 32, ;

Generally, the grinding and lhredd.lng principles
employed by the instant invemion are commoaly
by conventional. mmnﬂy-waﬂahlz impeller-type
wane disposers. such as waste mamifactured by
Emerson Electric Co.. 1a-Sink-Erator Divition, of Racine,
‘Wis. For purposes of this invention. grinding and slxedding
capabililies cguivalent to a ' horsepower disposer are
considered sufficicat for the applications described herein
I» this respect. & known 4 horsepower disposer has a 4'4
cup grinding chamber and an impeller disk speed of 1725
RPM. Other examples of comventional impelier-type dis-
poscr using mch grinding shredding principles are found in
US. Par Nos 2322.058. 2.842.320. and 2.879.949, the
disclosures of which are hereby incorporated herein by
reference.

Onc skilled in the ant will recognize that the coamponents
of the apparwtus 18 which contact the milichake ingredients
must be made from high quality. food grade material in order
to be acceptable for household or commecial food preps-
mation. In addition. a suitable external vanity housing (not
shown) is preferably used 1o enhance the oatwand appear-
ance of the apparatn 14. The vanity housing may include
suitshle soupd-insulating material (ot shown) to reduce the
noise level of the apparanus 10 when in use.

With reference 10 FIG. 2. the illustrated stator 13 is
connecied to the upper hotming 14 and the lower housing 16
by four balts 39. caly one of which is shown in FIG. 2, bwn
it will be understood tha othey motor coxfigarations not so
coasccicd 1o the upper housing 14 and the lower housing 16
may be used. The lower housing 16 has a hollow. cylindrical

45

4
through which the shaft 24A of the rotor 24 extends into the
grinding chamber I8. The bolts 39 exiend through a Jower
cover piste 39A covering 10 the boftom of the stator 18,
through aperiures 41 in the stator 18. through apertures 17A
in the upper and lower flanges 17 of the lower housing 16.
and inio tapped bores 68 in the upper housing 14.

With refevence also to FIG. 3. the impelier disk 22 is
drivingly secured 1o the threaded upper end 56 of the rotor
shaft 24A by a mounting nut 58. Conscquently. the impeller
disk 22 will rotate with the shaft 24A_ OF course. ope skilled
in the at will recognize that suitable bearings. thrust
washers, and the like (not shown) will aleo be used in the
consection of the impelier disk 22 to the rotor shaft 24A. In
addition, it is preferable 0 provide a mitable fiexible seal
(ot shown) sround the shaft 24A of the rotor 24 1o prevent
liquid within the grinding chamber 18 from passing through
the bub 42 and demaging the motor assembly 285.

The impeller disk 22 is so sized and locsted that the
mﬂteﬂmdldmennpdluduknwmm:ndon

to the Inner wall surface 16A of the lower housing
16. However. the impeller disk 22 does not contact the wall
surface 16A 50 that a arcumfacotisd discharge gap 61
remaing between the impeller disk 22 and the ismer wall
suxface 16A of the lower housing 16. The impelier disk 22
has a plurality of amall openings or drains 68 that permit air.
hqmd.lndmllpnudumpnnmm:mmﬂudnt
22 from the grinding chamber 18 to the receiving chamber
26, In ndditios. the impeller disk 22 has a pair of
d.nmull y-opposed 62 mounted pear its
. the details of which are pot crilical to an usder-
Mudhmm&nmmm
other than the impellers 62 shown in FIGS. 2 and 3 may be
usod. The illustrated ; €2 are pivolally or rotatably
mounted on the impeller dick 22 to swivel 3560 degrees with
respect 10 the disk X2, thecby reducing the likelthood of
jams. which is a feature also commonly found in

Upaa actustion of the motor assembly 28, the impeller
disk 22 is rotated and the impellers 62 centrifagally swirl the
Ingrodicets in the grinding chamber 18. The swirling ingre-
ﬁmmmﬂdmﬂuﬂmﬂuﬂywmn
teeth-like shredding/grinding anfaces 64 formed on the
inner wall 16A of the .grinding chamber 18. which
shredding/grinding surfaces 64 define rocesses 65 thal opea
o the discharge gap 61 The ingredients are repeatedly
forced against the shredding/grinding surfaces €4 until suf-
ficlenaly reduced 1o a size to create a fiowable mixmre which
can pass through the discharge gap 61 between the
of the impeller disk 22 and the inner wall surface 16A of the
lower bousiag 16 (aor through the drains 60 in the impeller
disk 22). The shwedding/grinding surfaces 64 may be fomnd
by a shredding/grinding ring (not shown) separste from the
lower howsing 16, a5 common in conventional. iupeller-type
waste disposer, or the sixfaces 64 may
be formed a5 sn Imtegral past of the lower hoosiag 16. Once
the ingrodicats sre sufficiently reduced in size and pass jnio
the receiving chamber 20, they are ceatrifugelly expelled
through the discharge outict 26 by additional impellexrs or
paddles (sot shown) on the battom surface of the impeller
disk 22, such as shown and desaibed in U.S. Put. No.
5.340.036. atthough other suitsbic consinctions may be
used to cxpel the groumd ingredients.

The 10 is assembicd by mounting the upper
housing 14 aop the lower bousing 16 10 fam the bousing
12. which is connected to the drive motor 25. The
upper housing 14 has four tapped bares 68 aligned with the

hub 42 projecting upwardly from the fioar 43 thereof  mparwures 17A in the flanges 17 of the Jower housiog 16.

OCID. <UB___5708082A1_I_»
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which are in turn aligned with yres 41 in
the stator 18. The bolts 39 pass through the apertures 41 and
17A and the threaded upper ends thereof are received in the
tapped bores 68 in the upper housing 14 to secure the lower
cover plate 39A. the stator 18. the lower housing 16. and the
upper housing 14 togethes. A rubber O-ring 72 Is disposed
between the upper housing 14 and the lower howsing 16 1o
provide a liquid-tight seal at the amction therebetween.

As briefly described above and further in accordance with
this invention. the discharpe conduil 32, which bas an
anpular flange 32A. js connected to the discharge cutiet 26
by a retainer 73 secured to the Jower housing 16 by a pair of
screws 75 (FEG. 3). A gaske1 74 provides a liquid-tigit seal
between the discharge outlet 24 and the discharge conduit
32. The discharge conduit 32 may comyyise a harizontally-
menaumpewmwhﬂupcfaﬂyfnﬂﬁun
plastic or other matesial suitable for food handling. and the
downwardly-facing discharge spout 36 is located a1 the end
of the discharge conduit 32 remote from the discharge outlet
26. The upwardly facing return post 3 is provided in the
discharge conduit diametrically opposite the discharge spout
36. but could be at ary other suilable location relative to the
discharge spout 36. The retun conduit 38, which may be a
rubber hose. is connected at one end 1o the return part 34 in
a sujtable msaper. such as by s conventionsl hose fitting (oot
shown). and leads to the return inlet 28 in the upper bousing
M.

‘With refexence also to FIG. 4, a suitable valve mechanism
40 is disposed at the free end of the discharge comduit 32
betweea the return port 34 and the discharge spout 36 of the
discharge condult 32 to control the path of mixed and ground
ingredients discharged through the discharge outles 26 and
into the discharge conduit 32 Ahthough the details of the
valve mechaniam 40 are a0t cqucial 10 an understanding of
this inveation and other valve configuntions may be used.
the valve mechanism 48 may be a typical ball valve having
a stop-cock or divexter 79 movable between a discharge
potition whereln the ground ingrediests are discharged oul
of the spout 36 and a reture position, shown in FIG. 4,
wherein the ground ingrediepts are diverted through the
reture part 34 and pass through the return conduit 38 back
into the grinding chamber 18 through the return ialet 28. The
diverter 79 may be moved between the discharge position
mdlllemrnpauumbyu:d‘lhudleﬂdlivhgly
connected to the diverter 79,

hmd&ewsl‘ myd:emwhamlnd.
such as bard-packed ice cream. milk, flavoring. antx,
cookies. candies. etc.. are placed in the grinding chamber 18
through an opening 82 in the upper housing 14. Theveafier,
an imperforase lid 84 is preferably placed over the opening
82 by the operstor 10 prevent splashing, With the diverter 79
in the renzm position. the drive motor assembly 25 is
activated for a shart pesiod of time. perhaps as Little as 1 o
3 seconds. efier which time the valve mechaniam 40 is
actuated to move the diverter 79 to the discharge position.
Accordingly. the mixed and ground ingredients are then
discharged oart of the spout 36 and into a container (not
shown) located beneath the spout 36. Of course, the neces-
nrymungumewﬂldapanduponmenmufﬂum
dients used and the preference of the user as 1o consistency,

‘The embodiment shows in FIGS. 1 and 2 has » manmily-
operable valve mechaniom 48. However, it is contemplated
thai other exbodiments of the apparstus ia accardance with
this invention may use a solenoid-operated or other suitable
aslomsatic valve mechanism, penerally designated 86. as
shown panislly schematically iz FIG. 5. In the embodiment
of FIG. 5. a solenaid or other sujtable actuator 87 is wsed o

6

mave the diverter 79 betweea the return potition and the
discharge position. A control switch 88 could be used to
control the apparatus 16 50 that mixing begins when the
switch 88 is aciuated and the actustor 87 moves the diverter
79 (0 the discharge position when the switch is released A
alight delay. afier the swjich 88 is reeased before the drive
motor assembly 25 is disengaged may be useful 1o expel the
mixed ingredients through the discharge spout 36,

FIG. 6 illustrates a more complex embodiment utilizing a
suitable timer mechapism 89. which may be an electronic
timer or a mechanical timer. to control the operstion of the
autarpatic valve mechagism 86. and thereby the duration of
the miripg cycle. A timer mechanisn B9 that iz user-
adjustabie to toll varjous time periods would provide a user
with the ability to vary the duration of the mixing cyde.
depending on the nanre of the ingredients used for the
milkshake. For example. the timer mechanitm 89 could be
et or programmed for a shart time period of 1 to 3 seconds
for mixing typical milkshakes. but 2 longer cyde could be
sef or programmed for cleaning purposes, as wlll be
described below. The timer mechenism 89 could, however.
simply be used to sound or emit & bell. buzzer. or other alarm
signal to notify the operate that the mixing cycle is complete
and that the diverter 79 should be moved to the discharge

Although the details of the foregaing sutomatic valve
mochanitm 86 snd the limer mochanism 59 are not dis-
cussed further herein, it will be recognized that such details
would be readily availabie to one having ordinary skill in the
art

With contipued reference to FIGS. S and €. the apparatus
18 may also include a ringe inlet 99 for receiving rinse water
or a cieaning solution. 'The rinse inlet 99 may be configured
in a manper similer to the reture inlet 28, It is contemplated
that the rinsc inlet 99 will be connected to a scurce of water
or a cleaning solution, or both, that cam be supplied on
demand o the apparstus 10 for clcaning purposes. In this
respect. it is further comtemplated that the controls discussed
sbove, namely the antomatic valve mechanism 86 and the
timer 85. may be set or programmed to operate a cleaning or
rinsing cycle.

During a cleaning or ringing cycie, a p'ndw.nmmd
amount of waler or a cleaning solution is automatically
supplicd to the spparstus 18 through the rinse inlet $8. (One
akilled in the art will i
nism will likely be used o regulste or contral the supply of
water or cicaning solution.) The water or cleaning solitlon
is circulmed trosghout the spparatus 19 for & specified
cleaning cycle to clean the working parts of the sppammns
18. At the expiration of the cleaning cycle. the water or
cleaning solution is discharged fram the spout 36 If a
detergent-hased cleaning solution Is used. a rinse cycle
consisting of only wasy might be desimble to wash sway
any deterpent residue from the initial cleaning cycle. Thus,
ap opermtor could clean the apparatus 18 by actusting 2
control switch, for cxampie. to initiate a deaning and/or
ringing cycle. as described above. The details of the specific
contrals for amamatically providing a cleaging or rinsing
cycle are not discussed finther herein, as such details would
be seadily svailable to one skitled in the st

Ouc skilled jn the art will recognize that the apparatus
lllustrated in FIGS. 1 tiyough 6 without vanity shiclds are
timilar in sppesrance to a conventional, commercially-
availahle impeller-type waste disposer. However. such illus-
tration is used primarily for purposes of describing the
invention. Preferably. an apparatus 18 ic accordance with

that a suitable valve mechs -

u
-
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this ipvention is not amodified disposer as described above.
Instead. it is preferable to specifically construct the appars-
s 1¢ a5 a milkshake machine that merely utilizes the
grinding apd shredding principles employed by
convenlional. commercially-available impeliertype wasic
disposcrs as described above.

In addiyon 1o constructing the apparatus 10 a5 described
sbhove 10 use the prinding and shredding principles employed
by conventional. commercially-available impeller-type
wasle disposer. a milkshake machine or similar apparstus
may also be construcied by simply modifying a
conventional. commercially-available impeller-type wasie
disposer. The modifications would include the sddition of
the discharge coaduil 32. the return conduit 38. and the valve
mechanizm 49, as described above, with the return conduit
38 lcading from the discharpe conduil 32 1o a dishwasher
drain inlet commoaly found in commercially-available dis-
poscrs. However. such a2 muddified disposer would not be
gencrally acceptable for aale ns 2 commercial ar houschold
food preparation appliance without replacing the compo-
penls that contact the ingredients with food grade replace-
roents. Moscoves. & nilkshake machine or similar apparatus
constructed simply from a modified waste disposer wonld
subsantially retain its appcarance as a disposer. which
would pol ardinarily encourage use in food preparation
Still. a modified wastc disposer would satisfactorily achieve
the sforementioned objects of this ipvention.

Although the preiently prefared embodiments of Ihll
invention have been described, it will be understood that
within the purview of the invention various changes may be
made within the scope of the following claims,

Having thus described my invention. I ciairn:

1. A conventional. commercially-available impe[ler-type
waste disposer modified to be an appararus. such es &
milkshake machine. for mixing solids and lquids isto a
fiowablc mixture suitable for drinking. said disposer com-
prising (a) a housiag having an upper opening for recciving
ingredients to be pround into a Sowable mixiure and 8
dishwashcr drain inlet, said housing defining both an upper
chamber having a cylindrical inser wall with a plurality of
shredding surfaces and a lower chamber located benesth the
upper chamber apd having a discharpe outlet. (b) a rotatable
impeller disk disposed within said housing separsting the
upper chamber sad the lower chamber. said impeller dizk

10

13

baving its peripheral margin rotating in close proximity to-*>

memwmdﬂnmawmmgnm
gop therebetween, said impeller disk further having a plu-
rality of impelles mounted thercon oear the

thereof such that. as said impeller disk is rotsted. the
ingredients in the upper chamnber are mixed together and
driven against the shredding surfaces on the inner wall of the
upper chambes. pass through the discharge gap imo the
lower chambey. and wre cxpelled through the discharge
outlet, and {c) a motor for rotating the impeller disk. wherein
said modifications comprise:

a discharge conduit connected at onc end to the discharge
outlet and having a return port and a discharge spout st
its opposite end;

a return conduit coanected st ane end to the return part of
the discharge conduit and at its opposic end o the
dishwashey drain inlet: and

8 valve mechanizm iatermediate the return port asd the
discharpe spoatt of said discharpe conduit. sajd valve
mechanism baving a diverter movablz between a return
position wherein ingredients expeled ino said dis-
charge conduit are diverted through sald return part

OOCID: «UB__5798082A1_1_>

joto said returm conduil apd returned (o the upper
chamber for further processing and a discharge position
wherein ingredicnts expelied into said discharpe con-
dujt are diveried out of the discharge spout.

2. The modified disposer of claim 1 wherein the diverter
is moved manually from the return position 1o the discharge
position.

3. The modified disposer of claim 1 wherein said modi-
fications further comprise a timey for tolling a mixing cycle.

4. The modified disposer of claim 1 whereip said valve
mechapism includes an actusior for moving the diverter
from the return position to the discharge position.

5. The modified disposer of clalm 4 wherein said modi-
fications further comprise a limer for tolling a mixing cycle,
and wherein the actuator of said valve mechanism is respon-
lthlOlﬂdﬂMbmﬂlcdl'Vﬂ‘lﬂ'fMﬂlerﬂll'l
position to the discharge position

Gmmdlﬁeddupnludchln:S\Hmnnﬂllnuu

e to toll mixing cycles of various durations.

7. The modifled disposer of claim 4 wherein said modi-
fications further comprisc a comtrol switch. aod wherein the
actusicr it responsive to said control swilch 1o move the
diverter from the return position to the discharge position.

8. The modified disposer of claim 1 wherein said modi-
fications firther include a rinse inlet formed in said

a bousing having an upper opening for recelving ingre-
dicpts 10 be mixed and a sotum inlet. mid housing
definlng both an wpper chamber having a cylindrical

a discharge conduit connected at one end to the discharge
outict and having a return port and a discharge spout at
its opposite end;

a return conduit connected at one end 10 the return port of
said discharge conduit and at jis opposite end 10 the
return inlet;

a rotaable impeller disk disposed within said housing
scpaniting the upper chamber and the lower chamber,
said impeller disk having its peripheral margin rotating
in close proximity to the shredding surfaces on the
inner wall of the upper chamber and defining a dis-
charge gap therebetween. said impelier digk further
having a plurality of impelters mounted thereon near
the paripbery thereof such that. as said Impellcr disk is
rowmed. the ingredients in the upper chamixs arc mixed

and deives againgt he shredding swfaces on
the jnner wall of the upper chamber. pass through the
discharge gap into the lower chamber, and are expelied
through the discharge owtlct into said discharge con-
duil
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a molor for rotating the impeller disk: and

a valve mechanism inlermediate the return port and the
discharge spout of the discharge conduit. said valve
mechapism having a diverter movable between a return
position whevein ingredients expelled into said dis-
charge eonduit are diveried through the retun port into
said reem conduil and returned to the upper chamber
for further processing and a discharge position wherein
ingredients expelled into said discharge conduit are
diverted out of the discharge spout.

12. The apparstus of claim 11 wherein the diverter is
moved manually from the retarn position to the digcharge
position.

13. The spparatus of claim 11 further comprising a timer
for tolling a mixing cycie.

14. The apparatus of daim 11 wherein said valve meche-
nizm includes an actuatar for moving the diverter from the
returu position 1o the discharge position. '

15. The spparatus of claim 14 further comgeising a timer
far wlling a mixing cycle. and whevein the actuater of said
valve mechanism is respoasive 10 said timer 10 move the
diverter from the retum position Lo the discharge position. |

16. The spparatus of claim 15 wherein sald timer is
programmable o toll mixing cycles of various durations.

10

17. The apparstus of claim 14 further compeising & coatrol
swilch. and wherein the actuator is responsive to said control
swilch to move the djvester from the return position 10 the
discharge position.

IS, The spparatus of claim 11 wherein said housing has a
rinse injet

19. The apparatus of claim 18 wherein said valve mecha-
nism includes an actuator for moving the diverter from the
return position to the discharge position and a timer for
tolling a cleaning cycie. whertin the actuator of said valve
mechsnitm is responsive to said timer to move the diverter
from the retwrn position to the discharge position. and
wherein the apparatus further comprises a contro] switch for
inititing s cieaping cycle whereby a cleaning liquid is
supplied to the apparatus through said rinse inlet, circulated
through said spparstus with said diverter in the retum
position. and discharged through said discharge spout al the
end of the cleaning cycle.

2. The appanatis of claim 11 further compdsing a
remoovable inmperforate lid covering the upper opening in
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COMMIRUTING APPARATUS

This application pertains to the art of particle
comminuting and more particularly to one pass
comminuting of centimeter csized pellets or perticles
to micron sized particulates. The invention 1is
particularly applicable to comminuting vulcanized
rubber and will be described with particular reference
thereto. However, it is to be appreciated that the
invention has other applications such as comminuting
coal, rthermoplastics, thermosetting plastics, woods,
ceranics, glase, resins, -and other materiels.

To Facilitate reprocessing of vulcanized rubber
and cther elastomeric mzterizls for reuse, the
reterizls Ere commonly reduced to micrcn sized
particles. Feretofore, various methods and epparatus
have been employed to reduce the elastomeric materiels
to micéon size. However, the prior art apparatus hzve
had certein drawbacks, particularly when used for
commexcial production. One wethod for producing small
perticulates has been to subject material to =2
cxryogenic temperature. The embritiled materizl is
ground by conventional grinding.techniques. Commonly,
the ground particles are large and must be refrozen
and ground another time before rthey can be reused
efficiently. Thus, this technigue is expensive zad
finds great difficulty in producing particles in the
lower micron range. Others have used abrasion devices
for reducing the particle size of rubber end other
elastomers. However, abrasion devices have relatively
low perticle-yields. TFurther, abrasion devices have
ezn inherent temperature increese that csuses a hazard
of the rubber combusting. Moreover, the elevated
temperztures involved im prior art methods tend to
degrade the material beinp processed.
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Accordingly, it has been found desirable to
provide an effective method and apparstus for
comminutiﬁg of a wvulcanized rubber and other
elactomers to micron sized particles to facilitate
reuse. The present invention provides an apparatus
vhich although relatively simple in design end
operation efficiently produces micron sizéd particles.

In accordance with the invention, there is
provided a comminuting apparatus which comprises a
stator and a2 rotor. The stator and the rotor define a
rroeiving region therebetween for receiving a mixture
¢. fluid and pellers to be comminuted. Peripherally
around tlie receiving region, the stator and the rotor
have peripherzl sbrasive surfaces for defining a ‘
grinding zone therebetween. At least the rotor, and
prefersbly but not necessarily the stator, has at
least one recess extending from the receiving region
into the grinding zone to provide a path for the
received pellets into the grinding zone. The recess
has an outward sloping portion along a trailing edge
away from the direction of rotation which assists in
passing the pellets into the grinding zone.

The invention may take form in verious parts and
arrangements of parts. The FIGURES are only for
purposes of illustrating a preferred embodiment of the
invention and are not to be construed as limiting the ‘

invention.

FIGURE 1 is @ side elevational view in partiel
section of a comminuting apparetus in accordance with
the present invention;

FIGURE 1A is an enlarged copvy of the stator/rotor
region of FIGURE 1 with additional reference numerals. -

FIGURE 2 is a bottom view of the face oi the
stator of FIGURE 1;
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FIGURE 3 is a sectional view through section 3-3
of the stator of FIGURE 2;

FIGURE 4 is a side elevational view of the rotor
of FIGURE 1;

5 FIGURE 5 is a top view of the rotor of FIGURE 1
vith the impellef in phantom;

FIGURES 6A through 6I esre enlarged cross sectional
views of a pellet being received between the stator
and rotor of a comminuting apparatus with progressive

10 rotation of the rotor, the stator and rotor spacing
being exaggerated for the ease of illustrration; -

FIGURE 7 is a schematic diagram of an electric
control circuit for the comminuting apperatus in
accordance with the present inventicn;

15 FIGURE 8 is & diegramatic illustrztion in partial
- sectional. view of an alternzte embodiment_ of a
comminuting system in accordance with the present
invention; . .
FIGURE 9 is a bottom view of the stator of FIGURE 8;
20 FIGURE 10 is & sectionz]l view through section
10-10 of FIGURE 9;
FIGURE 11 is a top view of the rotor of FIGURE 8;
PIGURE.IZ is a sectionel view through section
12-12 of the rotor of FIGURE 11; znd

25 FIGURE 13 is- a sectional view through section
13-13 of FIGURE 11.
‘ With reference to FIGURE 1, & feeding means A

feeds fluid and pellets of the vulcanized rubber or
other elastomer to be comminuted at coordinated rates.
30 Prefersbly, the pellets are chunks which have & maxi-

mum cross sectional dimension on the order of =2

centimeter or less. The apperatus may be scaled up to
hendle lzrger pellets. A mixing means B receives the
pellets aznd fluid and mixes them into a slurry. The

DOCID <EP__00B1448A2 | >
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slurry is fed to a mill C which grinds the pellets
into micron sized particles preferably with 902 of the
particles by number having & diameter on the order of
20 microns or less.

The feeding means A includes e pellet feeding .
means for feeding pellets at a selectable rate and a
fluid feeding means for feeding fluid commensurate
with the rate that the slurry is fed to the mill. The
pellet feeding means includes a hopper 10 which
discharges the pellets into a vibratory feeder 12.

The vibratory feeder includes a generslly horizontal
t=:ugh 14 which 1s mounted on springs 16 and vibrated

by & motor 18. The vibratory feeder 12 moves the .
pellets et a rate controlled by the speed or duty .
cycle of the motor 18. Opticnally, a plurality of
vibratory feeders may be used. The fluid feeding
means includes a water or other fluicd inlet 20 and =
level controlled valve 22.

The mixing means B includes -2 mixing tank 30 which
receives pellets from the pellet feeding means and
fluid from the fluid feeding means. An agitating
means 32 mixes the pellets and fluid into a slurry.

The slurxry is pumped by a positive displacement pumi:
34 driven by a varisble speed pump motor 36 from the
mixing tank 30 thxough a feed line 38 to the wmill C.
The pump 34 is & progressing cavity positive
displacement pump or other pump which supplies the '
slurry to the mill with a generally constant pressu:re.-
The fluid level in the mixing tank is maintained
substantielly constant by the fluid feeding means
vhich adds fluild atr the same rate that pump 34 pumps
fluid from the tank. The slurry feed line 3B is of
scf{iciently small diameter that the slurry velocity
maintains the pellets suspended in the slurry but not
s0 suall that the pump 34 or pump motor 36 are
overloaded.
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The mill C has a mill housing 40 upon which are
mounted a plurality, four in the preferred embodiment,
of upwaxd extending posts, including posts 42 and 44.
s stator mounting bracket 46 in which a stator 48 is
mounted is slidably disposed on the posts for
longitudinel, but not rotational, movement relative
thereto. Connected between each of the posts and. the
stator mounting bracket 46 is a plurality of fluid
cylinders, including cylinders 50 and 52 for urging
the stator mounting bracket and stator relative to the
mill housing with a preselected force or load. When
comminuting vulcanized rubber between a stator and a
10 inch rotor, a load of 2000-10,000 pounds hes been
found to produce satisfactory results, 385C pounds of
load being preferred.

A rotor motor 60, such as 100 horsepower noter, is
mounted in 2 mill frame which is rigidly secured to
the mill housing 40. The rotor motor 60 is coupled to
2 shaft 62 which is supported on the mill housing 40
by 2 thrust bearing 64. Mounted on the end of the
will shaft 62 is a rotor Plete 66 for supporting a
rotor 68. :

A central portion of the rotor 68 end the stator
48 define a receiving region 70 for receiving the
pellet and fluid slurry from the mixing means B. A
peripheral region of the stator 48 and rotor 68 define
e grinding zome 72 for comminuting the pellets into
picron sized particles.

An impeller 74 is disposed in the said receiving
region 70 to facilitzte movement of the pellets inte
the griﬁding zone 72. The particles and the fluigd
passing fr:m the grinding zonc 72 zre coellected ir &
tvough 76 ané pass through an curlet pipe 785.
Downeiream, not shown, the comminuted rubber particles
and the {luid are separated,

N
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With continuing reference to FIGURES 1 and 14 and
further reference to FIGURES 2 and 3, the stator 48 is
a unitary abrasive structure.

The stator 48 has a central, slurry receiving
aperture 80 surrounded by a receiving region 70
(FIG. 1A) defined by & generally conical shaped upper
stator abrasive suxface 82 and by a pgenerally
peripheral stator abrasive surface B84 which itself
surrounds the receiving region 70.

The stator 48 has a plurality, four in the
preferred embodiment, of stator recesses, such as
1,155 86, which provide fluid communicatrion between
the slurry Tteceiving region 70 (FIG. lA) 2nd rthe
grinding zone 72 (FIG. lA). .

Each of the stator recesses, note STELOr recess
86, extends generally radielly frem 2 first or
receiving repgion end B8 to a second or grinding zone
end 90. .

" With continued reference to FIGURES 1 and 1A and
further reference to FIGURES 4 and 5, the rotor 68 is
a unitary abrasive structure. The rotor hes z central
receiving repion surface 100, for the lower portion of
the central receiving region 70 (FIG. 1), which
supports the impeller 74, consisting of a base plate
120 and vertical vanes 121, and a peripheral generally
conicel shaped abresive surface 102 extending there-
around. The stator and rotor peripheral abrasive
surfaces 64 znd 102 interact to define the griné1ng
zone 72 (FIG. 1A) thereberween.

The rotor 68 has & plurality of recesses, eight in
the preferred embaéinent such &s recess 104, which
provide a2 rath Jor the pellets brtween the slurry
receiving region 70 (FIG. 1A) and the grinding zone 72
(FIG. 1A).

BAD orvamaL &)
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Each rotor recess, note rotor recess 104, has a
receiving region end 106 and & grinding zone end 108.
Further, each rotor recess has an upstream portion 110
in the direction of the rotation which is larger than
the pellets and a trailing portion 112 which is
smaller than the upstream portion. The trailing
portion 112 wedges the pellets against the stator
peripheral abrasive surface B84 and into the grinéing
zone 72 (FIG. 1A).

With reference to FIGURES 1, 1A, 4 and 5, the
impeller 74 is mounted on the rotor 68 for rotation
therewith. The impeller 74 includes a base plate 120
vhich is mounted on the rotor receiving region surface
160 and 2 plurality of removably attached generally
vertical vznes 121. Generally vertical is to connote
thet the wveznes extend within the slurry receiving
region 70 (FIG. 1A) and between the rotor receiving
region surface 100 and stator receiving region
abrasive surface 82 and impel the fluid and pellets
toward the rotor recesses such as recess 104. In the.
preferred embodiment, there are eight impeller vanes
121 each disposed adjacent the trailing edge of a
corresponding one of the eight rotor recesses 104.
Each vane 121 has a top, or outward edge 122 which
engages the stator receiving region abrasive surface
82. As the stator and rotor peripheral abrasive
surfaces 84 and 102 wear, the stator receiving region
abresive surface 82 wears the outward impeller edge
122 2t a corresponding rate. This maintains a fluid
seal between the impeller wvanes 121 ané the stator
receiving region surface B2 to improve the impelling
action. The impeller tends to draw the slurry from
the mixing means B (FIG. 1), changes the slurry flow
from exial to radial, and impels the slurry with

substentially even pressure into the grinding zome 72
(FIG. 1A).

DOCID: <EP__DOBIA4BAZ ) _»
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As the rotor turns, the impelling action of th;
impeller 74 pumps the pellets and fluid into the rotor
recesses 104, etc. The centrifugal force from the
rotation of the rotor recesses Iurther urges the
pellets and fiuvid through the rotor recesses. The *
highest pressure is developed at the outer or second
end 108 of the rotor recesses. When a rotor recess
104 aligns with a StBtor Tecess 86, the stator recess
86 provides a path rto the lower pressure in the
receiving region 70. This pressure differential
211lows pellets and fluid to flow from the rotor recess
1.~ into the stator recess 86 and back into the slurry
receiving region 70. This creates a turbulence in the .
slurry receiving region 70 maintaining the pellets
suspended. in the fluid. Further, the pelleté tend to
be wedged into the grinding zone 72.

With reference to FIGURES 6A-6I, a view is taken
of cutzway portions of upper stator 48 ané lower rotor
68, shown for convenience as a horizontsl view, as the
rotor 68 rotates past the stator 48 from left to
right. The view is tsken in a direction ifirom the
staror grinding zone end 90 toward the stator abrasive
surface 82 in the region of the stator periphereal
abrasive surface 84.

In FIGURE 6A a pellet 130 is received in the rotor
recess 104 and carried along the stator. When the ‘
rotor recess 104 aligns with the stator recess 86
(FIGURES 6B and 6C), the pellet tends to move toward
the ststor recess B86. Although some pellets may
return to the receiving region 70 (FIG. 1A) through  °
the stator recess, other pellete 2re caught between
the recesses as they move out of alignment (FIGURES €D
and 6E). As the rotor and stator recesses move
further out of -slignment, the pellets are stretched
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and wecged into. the grinding zone 72 (FIGURES 6F, 6C
and 61I). The pellet is stretched between the rotor
and stator recesses 104 znd B6 and peripheral abrasive
surfaces 102 end 84 as the recesses 104 and 86 move
Epart.
With particular reference to FIGURE 6H, at least

one and preferably both of the stator and rotor peri-
pheral sbrasive surfaces 84 and 102 have a plurality

" of pores, such as pore 132, which have a median pore

size of about 10-200 microns. Between pores, the
zbrasive surfaces heve substantially smooth regions
134. Although shown sepsrated for ease of illustrz-
tion, the smooth regions 134 of the stator and rotor
slice generally along each other creating 2 shezring
interaction. This cuts the vulcanized rubber of the
pellets into smaller particles, ggnérally on the order
of the size of pores 132. '

As the rotor continues to rotate (FIGURE 6I), the
rubber spirals outward from the rotor and stator
recesses towards the edge of the rotor and stator
peripherzl abrasive surfaces 102 and 84. Along this
path compression, rolling action, and continued inter-
action of the vulcanized rubber-with the pores and
£lat surfaces comminutes the pellets into micron size
particles. ) -

The composition of the stator and rotor grinding
surfaces 84 and 102 is such that the median pore size
is 10-200 microns. A pore size of 50 microns has been
found to be effective for comminuting vulcanized
rubber to particles having by weight a medien diameter
of 50 wicrons and by number 90Z of the particles
having a diameter of less than 20 microns. 1In the
preferre3d ecbodiment, the rotor and stater ere
constructed of silicon carbide wirth 2 grit size in the
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range of 36 to 60 mesh or aluminum oxide with & grit
size in the range of 46 to 80 mesh. Other pore sizes
may be used to obtain larger or smaller comminuted
perticles or when comminuting pellets of other
materials. Préferably these 2brasives are vitreous
bonded with about 221 glass by weight, although resin
bonding and other bonding techniques may -be used.
These compositiang have an interconnected porosity.
To provide for a relatively long life, the rotor and
stator ‘are a P hardness or higher, the preferred
erbodiment being a2 T hardness, as commonly defined by
t: = grinding wheel industry. Generally, the grits
will not have the smooth surfaces 134 as the stones
2re rpanvisctured. To achieve these flat surfaces, the
stonies are lapped together to wear sharper néturally
occurring edges flat. The stator and rotor recesses
nzy be cut or molded into the stone compositiom.

UVith reference to FIGURE 7, an electric contrel
circuvir is provided to maintzin the concentration of
Feliets in the grinding zone within a range which
produces setisfactory results. '

Erieflv stated, the control circuit adjusts the
feed rzte of pellets into the mixing tank to maintain
the power drawn by the rotor motor 60 substantially
constant. The control increases the pellet feed rate
relative to the fluid feed rate when the motor draws
less than a preselected amount of power and reduces
the pellet feed rate relative to the fluid feed rate
vhen more than the preselecfed amount of the power is
drawm.

The electrical control circuit includes first and
second electric power lines 150 and 152, A watt
transducer 154 is connected with the rotor motor 60 tc
monitor the amount of power (kilowatts) drawn thereby.
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A digital kilowatt ‘meter 156 is connected with the
watt transducer to provide a visual display of the
instantineous amount of power being drawn by the rotor
motor. A calibration circuit 158 conmects the watt
transducey with a maximum kilowatt selector means 160.
The maximum kilowatt selection means 160 has diele, or
the like, on which an operator selects a maximum power
which the rotor motor is to be sllowed to draw. When
the amount of power monitored-by the watt transducer
154 is below the emount of power selected by the
operator, the maximum power selector means 160 is in
its activated state. UWhen the amount of power
monitored by the watt transducer meets or exceeds the
sclected maxirmum power, the maximum power selector
means tzkes on its deactivated stete. In its activa-
ted stzte, the meximem watt selector nezns 162 clioses
a normzlly open relay contact 162 and opens & normallvy
closed relay contact 164. The mormally open maximum
power selector contact 162 co.ntrols the coil of a
pilot relay 170. The maxirum power pilot Telay 170
has a normally open contact 172, shown in the lower
portion of FIG. 7 which is used in controlling the
vibratory feeding means 12. When the monitcored power
meets or exceeds the selected maximum power, the
waximum power selector means 160 takes on its
deactivated state opening. the normally open contacts
162 and 172 and closing the normally closed contact
164. The maximm watt selector normally clbs_ed relay
contact 164 controls an indicator lamp 166 Ffor
indicating that pellets are mot being fed to the
mixing tank. .

To protect the pump motor 36, a pump motor
overload control means is provided. A speed
controller 180 controls the speed a2t which the pump
motor 36 is operated. A speed selection potentio-
meter 182 allows the operator to select the speed at

RAQ ORUBINAL
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which the pump motor is to be operated and a speed
indicator 1B4 provides a visual indication of the
present pump motor speed. The speed controller
produces a signal which varies in proportion to the
amount of current being drawn by the pump motor 36 on
2 p&ir of terminals 186. A maximm current selector
means 150 has dials, or the like, on vwhich the
operator selects 2 maximm current at which the pump
motor is to be operated. The maximum current selector
means 190 cowpares the selected maximum current with
the current indicated on terminals 186. The maximm
c.-Tent selector means maintains the punp motor -
current below the maximum by controlling the pellet
feeding means 12 to keep the slurry sufficiently
fluié. Vhen the current drawn by the pump motor 36
exceécs the maximum current, the meximum current
selector means closes a normaelly closed contact 192
and opens 2 normally open contact 154. The normelly
closed contact 192 controls an indicator lamp 196
vhich indicates that the pump motor is rumning with
less than the maximm current. The normally open
maximum current selector contact 194 controls a
maximum current pilot relay 200. The maximum current
pilot relay 200 controls a normally open contact 202
for cont-rolling “the rate at which pellets are fed into
the mixing tank. The normally open maximum power
pilot relay contact 172 and the normally open maximum
current pilot relay contact 202 are connected in
series with the vibratory feeding means 12." A
variable solid stzte device 204 controls the amount of
power delivered to the vibratory feeder means motcr 18
to certrel its frequency and smplitude of wvibration.

FIGIRES 8-13 illustrate enother stator and rotor
configuration 4in accordance with the present
invention. 1In the embodiment of FIGURES. 8-13 like
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elements with the embodiment of FIGURES 1-5 are
denoted with the same reference numerzis followed by a
prime ('). Referring to FIGURE 8, there is shown &
mill housing 40' which is stetionarily mounted.
Extending upward from the mill housing are a2 plurality
of upward extending posts, including posts 42' ang
44', The posts extend slidably through apertures in a
gtator support bracket 46' which holds a stator 48'.

" This enables the stator support bracket to move

longitudinelly om the posts but prohibits it from
rbtating. Connected to each of the posts is a
plurality of fluid cylinders, including cylinders 50°
and 52' for urging the stator support bracket toward
the mill housing with a selected constant force. VWhen
commrinuting vulcanized rubber in & grinding zone of
gbout 40 to 45 sguare inchee, a load of 2000 to 10,000
pounds has been found to produce satisfactory results
for 10 inch dianeter stators and rotors. A preferred
load to.be exerted by the cylinders is 3850 pounds of
force for 10 inch diameter stators and rotors.
Increeses in the slurry pressure from the pump
increase the preferred load. Decreases in the slurry
pressure and decreases in the toughness of the
comminuted material decrease the preferred load. The
fluid, preferably hydraulie, cylinders continue to
exert the same force as the stator moves longitudin-
ally to compensate for weaxr on the stator and rotox
abrasive surfaces. Because the stator and rotor are
urged together by the fluid eylinders with =z constant
load but not held at a fixed spacing, the rotor and
stator maey undergo limited longitudifizl movement with
respect to each other as the pellets pass into the
grinding zone. A mill sheft 62' rotates a plzte 66'
end a rotor 68' in mating cooperation with the startor.

.%
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The rotor and stator define a slurry receiving region
70" and a grinding zome 72' therebetween. An impeller
74' is mounted on the rotor for rotation therewith.

With continuing reference to FIGURE 8 and further
reference to FIGURES 9 end 10, the stator includes a
plurality of stator recesses extending outward from
the receiving region 70' into a peripheral .abrasive
surface B4'. Because each of the stator recesses is
the same, a stator recess B86' is described in detail
and it is to be appreciated that the description
epplies by analogy to the other stator recesses. The
£: <ctOor recess 86' has an upstream edge 210 which is
first engaged a2s the rotor 68' rotates. The stator
4B' hes a trailing edge 212 opposite to the upstreanm
edge 210. An enlarged portion or relief srea 214
which tzpers_ generally between the full depth of the
rvecess B6' to the level of the stator peripheral
ebrasive surface B84' extends downstream frowm the
stator recess tailing edge 212. The stator recess 86'
has &n inside or receiving region end 216 in communi-
cation with the slurry receiving recess 86' and an
outer or grinding zone end 218 in the grinding zone °
72°. _

With reference to FIGURES 8, 11, 12 and 13, the
rotor 68' has a central receiving region surface 100'
disposed adjacent the slurry receiving region 70' and
a peripheral zbrasive surface 102'. Extending outward
from the slurry receiving region 70' into the grinding
zone 72' a2re a plurality of generally P-shaped rotor
recesses 104', in the preferred embodiment 8 P-shaped
rotor recesses. Becaunse each of the plurality of
Trotor recesses is substantially identrical, a typical
rotor recess 104' is described in detsil and it is te
be zppreciated that the description applies by analogy
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to the other rotor recesses. The rotor recesses 104'
have an upstream edge 110' in the direction of
rotation and a trailing edge 112' opposite the .
upstream edge 110°. The trailing edge 112' includes a
downstream enlarged portion or relief erea 220 in
vhich a recess base wall tapers or cams generally from
the lowest depth of the recess 104' toward the roror
peripheral abrasive surface 102'. The rotor recess
relief area 220 has an arched perimeter, -in the
preferred embodiment. Each rotor recess 104' further
has a first or receiving region end 106" disposed in
fluid communication with the recese 104', for
receiving slurry, and & second or outer end 108'
separated by a small land 222 ca the peripher:zl
ebrasive surface 102' from the edge of the rotor €8'.

As the rotor 68' and impeller 74' rotate, the
pellets are impelled outwaxd into the rotor recesses
104® by the impeller 74'. Centxrifugal force from the
rotation of the rotor 68' accélerates the pellets with
greater pressure toward the outer end 108' of the
rotor recesses 104'. As the rotor recesses 104' come
into alignment with the stator recesses 86', the
stator recesses 86' provide a return path for some of

_ the fluid and pellets to the receiving region 70",

25

30

35
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Other pellets become wedged or cammed between the
stator recees relief area 214 and either the rotor
recess relief area 220 or the rotor peripheral
sbrasive surfzce and other pellets become wedged
between the rotor recess relief area 220 and the
stator recess relief area 214 or the stator peripheral
abrasive surface 102'. With continued rotation, the
pellets are stretched and wedged into the grinding
zone 72' and ere comminuted as described above,

The invention has been described with reference to
the preferred alternate embodiments. Obviously,
elterations and modificetions will occur to others
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upon reading and understanding the preceding detailed
description of the preferred and alternate embodi-
ments. It is intended that the invention be construed
as including 211 such alterations and wmodifications

which come within the scope of the sppended claims or
the ecuivalents thereof.

@
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WHAT 1S CLAIMED IS

1. Comminuting apparatus having an opposing
stetor and rotor with peripheral abrasive surfaces,
said rotor revolving a&bout an axis characterized by
said stator and rotor having opposing surfaces défin—
ing a receiving region therebetween for receiving a
mixture of fluid and wvulcanized rubber or wvulcanized
rubber-like pellets to be reduced in size, at least
two recesses on s5aid stator with an orientation in an
outward fiow directlion from said axis, at leest the
seame number of similarly oriented recceses on said
rotor anc an cutward sloping portion 2t an outward end
of said roitor recesses oriented in 2 directionm
generally opposed to the direction of rotation about
said &xis;

supplying means for supplftng the fluid and
pellet mixture to said recelving region;

pressurizing means for increasing the pressure
slong said rotor recesses disposed within the receiv-
ing region; and

urging means for urging at least one of said
stator and rotor tbward the other. -

2. The apparatus of claim 1 further character-
_ized by said means for increasing pressure including
zn impeller, a plurality of generally vertically
disposed vanes on said impeller extending substan-
tizlly from said rotor receiving region surface to and
into engegement with the stator receiving region
surf-ce having an abreasive surface such that the
chrasive surlfzce grinds the impeller vanes at & r:zte
cormensurate with the rate of wear between szid rotor
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end stator peripheral abrasive surfaces to maintain a
fluid sezl between said impeller vanes and said stator
abrasive surface to provide the pressure increase
along the rotor recesses. .

3. The apparatus of claim 1 or 2 including a mill
houeing end a support bracket on the mill housing
mounted for movement in the axial direction bBut fixed
in the rotational Airection, and further characterized
by said means for urging at least one of the stator
and rotor toward the other including at least one

iuid cylinder operatively connected between said

_brecket and said mill housing for urging at least

one of the stator z=nd rotor peripheral abrasive
surfaces toward the other with & constant pressure,

to maintain the force between said stator and rotor
peripherz]l zbrasive surfaces substantially constent as
4+he periphersl abrasive surfaces wear, sa2id fluid
cylinders allowing said stator and rotor fo undergo
linmited moverent as the pellets pass from the rotor
Tecetcses inte the grinding zone.

4. 7The apparatus of any preceding claim further
characterized by said peripheral sabrasive surfaces
surrounding said receiving region to define a grinding
zone therebetween, said rotor recess having a first
end in fluid comminication with said receiving region
and terminating at a second end at the outward end of
said recess and on the rotor peripheral abrasive
surface to provide a path for the pellets from said
receiving region to 2 grinding zone, said rotof recess
further having en upstream edge generally in a
direction of rotation and a trailing edge penerally

- opposite said upriream edge, £2id trailing edgc having

said outward sloping portion &t least penerzlly
adjacent said rotor recess second end.
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5. The spparatus of any preceding clzim further
charecterized by at least one stator recess extending
from the‘receiving region outward into the stator
peripheral ebrasive surface, to provide & return path
for fluid and pellets pumped to a higher pressure by
centrifupgel force of the roteting rotor back to the
receiving region causing turbulence and assisting in
maintaining the pellets and fluid in a slurry.

6. The apperatus of any preceding claim further
characterized by said xotor and stator peripheral
abrasive surfaces being disposed along & truncated
conical region. ]

7. The apparatus of cleim 4,5 or 6 further
characterized by szid rotor recess further including
en enlarged portion extending downstream from said
trailing edge, s&id rotor recees enlarged portion
having 2 sloping base wall of diminishing depth =away
from seid rotor recess vpstream edge.

8. The apparatus of claim 1-5 or 7 further
cheracterized by said stator ané¢ rotor peripherzl
sbresive surfaces being disposed generally horizon-
tally. '

- 9. The apparatus of any of cleims 5-8 further
characterized by said stator recess ha@ing an enlarged
portion extending pgenerally peripherally from =a
trailing edge.

10. The epparatus of claim 9 further characterized
by seid stator recess enlarged portion heving
diminishing depth in the downstream direction, whereby
pellets are wedged between the stator and rotor recees
enlarged portions.

11. The apparatus of any of claims 2-10 further
chzracrterized by said impeller being connected with
said rotor for rotation therewith, each of said
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impeller. vanes having a radially outer edge which is
disposed .substantially adjacent said rotor peripheral
abrasive surface, and each impeller wvane being
disposed adjacent a downstream edge of one of said
YOLOY recesses. _
12. The apparatus of any preceding claim further
characterized by said supplying means including:
. a hopper for holding pellets to be comm{nuted;
pellet feeding means for feeding the pellets
into a mixing tank at a selectable rare;
fluid feecing means for feeding & fluid into &
mixing tank;
agitator means for mixing the pellets and
fluid in the nixing tank into a sluvrry;
purzing means for pumping the pellet end fluid

segi€ {luid feeding means feeding fluid into
the Tizing tank at substantielly the same rate that
ihe gu=ring means pumps fluld to the receiving region
tc meintain the level of fluid in the wmixing tank
substentially constaznt; and

concentration control means for wmaintzining the
concentrstion of pellets in the slurry generally
constant.’ : —

13. The apparatus of claim 12 further character-
ized by said concentration control means including
means for sensing the torsional load on the rotating
means, said load sensing means being operatively
connected with said pellet feeding means for adjusting
the rate st vhich pellets are fed to the mixing tank
such as to maintain 2 generally conriznt torsional
lcad cn the rotaring means.
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14, The "apparatus of clzim 12 or 13 further
characterized by said pellet feeding means being e
vibratory feeder, and said load sensing means
being operable to start and stop said vibratory feeder
in response to the load exceeding and falling below a
preselected load.

15. The apparatus of claim 14 further character-
ized by sald concentration control means including
means for sensing the torsional load on said pumping
means, said pump load sénsing means being operatively
connected with said pellet feeding means for adjusting
the rate at which pellets are fed to said mixing tank
to naintain a generally constant torsionel load on the
pumping means.

16. The zpparatus of any preceding claim further
characterized by at least one of szid stator and rotor
peripheral ebrasive surfaces being constructed of a
materizl having & median pore size of about 10-200
microns. )

17. The apparatus of claim 16 further chzracter-
ized by said medien pore size being ebout 50 micromns.

18. A method of comminuting vulcanized rubber or
rubber like pellets with the apparatus of claim 4 with
a median diameter of at least one-eighth inch to
particles having i median diameter by number of less
than 50 microns in a single pass, the method
comprising:

receiving the slurry of pellets and water in
said receiving region disposed between said rotor
and stator, s&id rotor and stator having peri-
pheral abrasive surfaces surrounding the receiving
region for defining a grinding zone therebetween;

urging the pellets along said outward
extending recesses in said rotor abrasive surface
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by rotating said rotor, said rotoxr recess having a
sloping portion along seid trailing edge relative
to the direction of rotation;

wedging the pellets between said rotor recess
sloping porﬁion and said stator peripheral
abrasive surface and into the grinding zone;

continuing rotation of said rotor comminuting
the pellets into particles between said stator and
rotor peripheral abrasive surfaces until the
particles have a median diameter of less than 50
microns. '

* 19. 7The method of comminuting of clair 16 further
characterizeé by said stator having & plurelity of
stator recesses extending from sazic receiving reglon
inte =il steartor peripherasl szbrasive surizce, such

T roctatiorn ¢f the rotor and inopeller uries received
vellets znd fluié into the roror recesses, centrifuvgzl
force Increzses the pressure along the ropor recess
zn¢ a2chieves the highest pressure .adjacent an outer
end cZ the rctcr recess, when the rotor and stator
Tecesses come into alignment, the higher pressure 2t
the curer endéd of the rotor recess relative to the
lovwer pressure in the recelving region causing the
stator recess to provide a return path for pellets and
fluid agitating the pellets and fluid in the receiving
Tegion maintaining the pellets suspended in the fluid.

Aam AAINAL 0*1.
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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to vending ma-
chines and more particularly to vending machinas which
vend hot beverages such aa coties and tea.

[0002] Difterent hot beverages require different brew-
ing cycles, temperatures and mixtures to produce & de-
sired product. For example, espresaso cofles is prafera-
bly delivered to a cup at a temparature of at least 148°F
(65°C) and should have certain appsamnce atiributes
which are expected by a customer who purchases such
a praduct. If thess requirements are nol met, it is likely
that a cuetomer will nol make future purchases of the
product from the vending machine.

[0003] Unforunaiely, many hot beverage vending
machines cumrently avallable are not designed 1o pro-
duce esprasso coffee al the desired lemperature from
the very first cup laken from the muchine, withoul in-
creasing the hot waler reservoir temperature too high,
Also, they do nol provide the desired appeamnce ai-
tributes in the cup, for example, the proper thickness
and consistancy of crema (foam or cream) on the sur-
face of tho coffoo, bocause of the way in which the prod-
uct ie produced and delivered to the cup.

[0004] in addition, in high humidity geographic loca-
tions, the use of freeze dried coflee, particularly espres-
8o coifes, the product canister dispensing nozzles, the
delivary tubes and mixing bowls which prepare and de-
liver the espresso mixiure 10 the cup, tend 1o clog and
require frequent service and cleaning.

SUMMARY OF THE INVENTION

[0D0B) The present invention ovaercomes the ahove
described difficulties and disadventages associated
with prior art hot beverage vending machines for pro-
ducing espresso coflee by providing a machine that de-
livere the coffes atthe desired temperature and provides_
the desired appearance of the drink in the cup. The
vending machine of the present invantion is designed 1o
provida heating and insulation of the deilvery and supply
tubes of the hot waler and coflee mixture ae it passes
through the machine &o that the basic hol waler reser-
Voir temperature is maintained at ite normal temparature
of approximately 185"F (85*C) and yet delivers the mix-
fure lo the cup &l |he desired lempemiure of at least
149°F {65°C). In mddition, the mixture is whipped
through a whipper assembly which imparts the desired
foam to the mixture and it is then delivered to the cup
sothat the flow of mixture from the dalivery tube direcied
againet the sido of tho cup bolow the full lino but abovo
the botiom so the desired foam appearance in the cup
is mchioved. Algo, il has been discovered that haating
the area around the product canisier dispensing noz-
Zlas, mixing bowis and delivery tubes substaniially re-
duces clogging of those areas when freaze dried ea-
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presso coffee, as well as other drinks, ara being pre-
parad in the machine.

[0006] To achieve the above mentioned results the
preseni invention piovides a vending machine for vend-
ing hot liquid drinks which includes a hot water tank hav-
ing an outlet; a hot water metering device connectad 10
the outlet of the hot water 1ank for supplying a predeter-
mined quanlity of hol water; a product canister having
an outlet; a product and hot water mixing bowl; a hot
water delivery tube connecling the hot water metering
davice with the mixing bowl to supply a predatiermined
quantity of hol waler 10 the bowl; a product metering te-
vica connected 1o the outlet of the product canister for
supplying a predetarmined amount ol product io the
mixing bowl; a whipper mechanism jor whipping the mix-
wre; a mixture delivery iube connecled to the mixing
bowl and whipper mechaniam to supply the whipper
machaniem with the mixiure; a heater shroud covering
& substantial portion of the mixture delivery tubs for
heating the mixture passing therethrough to mainiain il
&l a predetermined temperature; a cup sialion; and a
mixture output tube connected to the whipper mecha-
niem and delivering the mixture therefromio the cup sta-
tion.

[0007] Tho prosant invontion aleo provides euch a
verxiing machine whaerain the mixture output tube has
an outlet end adjacent the cup siafion dieposad lo direct
the mixiura.into a cup positioned in the cup station so
that the stream of mixture engages the side of the cup

" at a position below the final mixture suriaca lavel in the

cup and above the boliom of the cup. Also, in ite pre-
ferred fomn the pressnt invention provides that the haat-
er shroud includes an slongate sheet metal contoured
strip and &t least one etrip heater attached thereio and
exiending for a subsiantial portion of the length of the
delivery tube in engagsment iherewith.

[0008] The vending machine of the present invention
also includes a whipper mechanism having a cylindrical
whipper with smooth side walls and an annular-shaped
outer circumferentlal surface and mountsd lor rotation
aboul its central axis; a cylindrical housing closed st
both ends and conlaining the whipper and axially
aligned therawith and having an interior circumierential
wall in close proximity to the outer circumierenttal eur-
face of the whipper providing a circumferentlal passage
therebelwean through which the mixture can paBs &0 B8
to provide the desired whipping, 8 mixtura inlet disposed
on one slde of the whipper and a mixiwre cullel disposed
on another side of the whipper. In addition, the whipper
mechanism preferably includes a remcvable plug clos-
ing onae and of tha cylindrical housing and having an in-
ner surface in close proximity 1o the other seide of the
whippor adjacont the outlot. Tho mixiure outlot is prof-
erably smaller than the mixture inlet and the output tube
is amalier than the mixture delivery tube, 1o reduce any
additional foaming that might otherwise occur.

L1
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BRIEF DESCRIPTION OF THE DRAWINGS

{0009}

Fig. 1 is a fron1 slevational view partially c\n away
to show tha interior of the preferred embodiment of
the presant invention;

Fig. 2 is an enlarged fronl view in partial cross-sec-
tion, of the heater ahroud around the mixing bowis
and delivery iubes of the preferred embodiment,
Fig. 3 is an end view of the heater shroud of Fig. 2;
Fig. 4 ie an expanded view of the whipper asaernbly
of the preferred embediment;

Fig. 5 is a cross-sectional view through the central
axis of the whipper assembly, without tha end cap;
Fig. 6 is an enlarged view of the cup station of the
embodment of Fig. 1 with a cup in position for re-
calving liquid;

Fig. 7 I& a eide view of the mounting for the mbdure
delivery lube in the cup slalion; and

Fig. 8 is & visw in the direction of line B-8 on Fig. 7.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0010] A hot drink/coliee vending machine 10 is
shown in Fig. 1. ts external appearance is of a conven-
tional cofiea vending machine with ite outer service door
12 partially cuiaway 1o show tha construction of the pre-
ferred embodiment of the present invention. Ganerally,
the vending machine includes a hol water iank 14 posi-
tioned in the upper portion of the vending machine and
which is of a generally rectangular consiruction and fae-
tenead to the rear wall 16 of the vending machine.

[0011] Mounted inthe machine 1o a brackei 18 in front
of and bailow the tank 14 are a plumlity of product and
water mixing bowls 20. Hot water supply lines 22 supply
each of the mixing bowls 20 with hot water. Each of the
supply linas 22 is connected 10 a respective melering
solenoid dispensing valve 23 which provides the desirad

amount of hot water from the tank 14 1o prepare a cup. _

of coliee or the like. Respective product storage canis-
tera 24, mountad within the vending machine 10 and
shown with their tops as partially cutaway, supply & pre-
determinad amount of product, such as freaze dried col-
fes, 10 the respeclive mixing bowt 20 via a nozzle 26
which draps a pradetermined amount of product into the
open upper porlion of the 1especliva mixing bowl 20.
[0012] Mixing bowis 20 are of & generally convention-
al consiruction as dieclosed, for sxample, in United
Stiates Patent No. 5,192,002

[0013] A further mixing bowl 28, of the eame general
construction as mixing bowis 20, ie mountod to brackat
18 and receives through & mixture delivery tube 30 the
mixture from any of the mixing bowis 20. Condiment
slorage canisters 32 are posilioned above mixing bowl
28 ior supplying condimants, such as lighlener or sugar,
to the mixture, if requirad, which is then mixed in the

OCID:; <EP__oPBansaAi_|_>
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mixing bowl 2B. The mixture, either with or withott any
addad condiment, then passes from mixing bowl 28 into
a whipper mechaniem 34 which, when activated for cer-
1ain mixtures, whips the mixture 1o 8 desirad consistan-
cy. After whipping, the mixiure then passes to the cup
station 36 through a mixture delivery lube 36 that sup-
plies the mixture through a mixiure output tube 40t0 a
cup 42 positioned In the cup siation 386.

[0014] Hot water tenk 14 ls provided with an ineulated
cover 44 surrounding at least the front portion of the hot
waler tank 14 for reducing heat losa, To thia end, the hot
water supply tubas 22 have flexible tubing such as slll-
cone tubing 46, connected to the output of the metering
solenoid dispencing valves 23 and comecting 1o re-
spective slainless siesl tubing portions 48 which extend
between the insulation and the lank 14 in engagament
therewlth 8o as 10 reduce heatl loss as the hot water
paseos jrom the tank 14 to the mixing bowle 20. As the
stainless steal tubing portions 48 axit the inaulated cov-
ering 44 further flexible silicane tubing 50 connacls the
slainless steel tubing portiona 48 1o the inlets 51 (see
Fig. 3) of raspective mixing bowis 20.

[0015] Gurrounding fube 30 at ths base of the mixing
bowls 20 s & heater shroud 52 which s essentially an
elongaiod contoured shaol metal strip. As best saen in
Fige. 2 and 3, shroud 52 is formed of an outer shest
metal plate 54 and inner sheet metal plate 56 and a layer
of insulation 58 sandwiched batween the plaies. The
plates are held topgather by boits 80. The shroud 52 is
tasiened 1o the bracket 18 such as by thumb screws (not
shown). An upper shesl meial cap plate 62 closes the
upper portion of heater shroud 52, forming part thereof,
and engapee the lower conical surfaces 84 of mixing
bowis 20 to produce some heating of the bowts. A haater
&trip 82 of conventional conetruction, also forming part
of the heater ehroud 52, is mounied io the bottom sur-
face of the inner plate 56 and is in engagernent with the
inner plate 56 which is, in tum, engaged with mixture
delivery luba 30 along a substantial portion of ite length
within the shroud in order 1o heat the 1ube. Thus, a8 mix-
ture leaves the exit tube 64 of any of tha mixing bowla
20 through the connecior tubes 66 and enters the tube
30 the mixture is heated fo maintain the lemperature of
the mixturae at a desired lavel, such as the 149°F (65°C)
minimum dasired for making espresso cofiee. As ona
skilied in the arl would reslize, the thickness of the in-
sulation 58, tempseralure of heating strip §2 and general
configuration of the heater shroud 52 can be adjusied
io achieva the desired output temperatura of the mixiuie
through mixiure delivery fube 30. It is also notable that
the heatar shroud substiantially reduces the clogging of
product in the dalivery nozzles of product storage can-
istor 24, mixing bowls 20 and iube 30 from a build up of
unmixed freaze dried collee and moisture when it is
uead in geographically humid areas. This advaniage is
atiained as a result of tha heating of the air around these
components which raduces the maistura in the air in the
immedintaarea of tha componanis. Thia provides asub-
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stanlial advaniage by reducing nacessary service calls
to clean out the clogged Areas.

[0016] Aherihe mixiure Is delivered to the mixing bowl
28 and condiment added or not as selected by the cus-
iomer tho mixiure then passes 1o the whippsr mecha-
nism 34 As besl seen in Figs. 4 and 5, the whipper
mochamsm 34 includes a generally cylindricel housing
66 w.lh a4 mixiure inlet 68 and miaure outiet 70 with an
adaplor 71 The whipper 72 has smooth sidewalls 74
#nd 76 and an annular shaped outer circurnierential sur-
luco 78 which extends adjacert the inner cylindrical
sidowzll ol housing 66. The clearance between the outer
cucumliorential surlace 78 of whipper 72 and the inner
circumloroniinl surtace of houeing 66 is adjusted 1o pro-
vide the desired smount of "cremna” {foam or cream on
top-ol the cotiee in tha cup) in the mixture when daliv-
erad 1o tho cup This may require some adjuetment in a
particular construction, bul for the purpcse of the pra-
ferred ombodmaont & was determined that satlglactory
resulls ware oblmined il the whipper circurnierenliul di-
arneler was 1 180 mches (3 om), the internal diameter
of the cylindrcal housing 66 in the area of the whipper
was 1.250 nchos {3 175 cm), the inside diameter of
adaplor 71 was 140 nchee (0.36 cm) and the lubing 38
had an nsdo diamelor of 3/16 inchos (0.48 cm). Tho
crileria lof establishing these dimensional ralationships
was thal the crema on the mixture delivered lo the cup
mustbae less than approximalely twomillimeters in thick-
ness and wih relalvely small bubbles in the crema iay-
ar

[0017] Cylindncal housing 66 is enclosed at both
ends Asseen mn Fig 5. a rear wall B0 encloses one end
of housing 66 excepl for the passage of the drive shaft
of drive motor 82 through the rear walil which 15 sealed
by seals B4 and B6 agamst laakage ol the mixture
through the rear wall The iront of the cylindrical housing
66 is sealed by a plug 88 which ie frictionally filied in the
ond of the housing 66. and a further seal is provided by
a removable elastomeric cap B9 which fits over the end
of the housing. The plug 98 is removable so that the
whipper mechanism 34 can be cleaned. Onca the plug-
86 is removed the whipper 72 can be removed by en-
gaging a hook tool in the eya 30 provided on the snd of
whipper 72 for this purposge. It is to be noled that the
level of mixture withm the whipper mechaniem 34 gen-
erally never reaches the lavel where il would be en-
gaged by the eye 90 and the whipping action aflected
lheraby. Also, conliined wilhin housing 66 und mounied
10 the 1ear wall 80 15 & splatter shisld 92. As the mixiwe
enters the whipper mechanism 34 through the inlet 68
it impinges upon shield 92 and is direcled awey from the
seals BE and 84 down around the inlsmal circumieren-
tial surface of housing 66.

[0018) Afler the mixiure leaves the whippaer mecha-
nism 34 through adaptor 71 and mixture delivery lube
36 it is carried 10 the modure oulput iube 40 where it is
dalivered 1o the cup At best seen in Figs 6 through B,
the mixtura ouipul tubs 40 is 8o positioned And arranged
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in the cup siation 36 that the mbcdure axits the oulput
and 84 of tube 40 so 1hat 1 ie directad down the side 86
of the cup 42. It is also diracted to engage the side 98
ol cup 42 at a position below the final filling Jeval 98 of
the mixture in cup 42 in order 1o minimize the appear-
ance of drink mixture marking above the full laval inside
the cup. The mixture is aleo directed againel the side of
the cup so that it does not diractly Impinge on the inside
bottom of the cup since this produces undeairable for-
mation of larger bubbles. To achieva the adjustment de-
&irad on directing the mixture against the side of the cup
an adjusiable output tube support bracket 100, as
shown in Figs. 7 and B, is provided. Mixture output tube
40 is weldad or otherwise sacured to a firsl L-shaped
brackel 102 in which threaded sluds 104 are mounted.
A sacond L-shaped bracket 106 is provided with a pair
ol laterally elongated holes 108 and a pair of vertically
elongated holas 110, Athird bracket 112 Is provided with
threaded stude 114 engageabie In the holes 110. The
studs 104 mounled 1o brackel 102 are received in the
lsterally elongated openings 108 and nuts are applied
io each of these lor securing the output tube in a desired
veriical and laterai location. The third bracket 112 |s also
provided with threaded studs 116 for securament of the
brachot (o the cup &tation 36. Thus, onca the vending
machine 10 is assembled the output tube 40 can ba po-
sitioned and adjusted so that the mibdure impinges on
the cup 42 in the dasired location as deecribed abova,

[0019] As an axarmple of operation of the prasent in-
vention, when a cup of esprasso is being prepared, the
cuslomer makes his selection and inserts his money inlo
the machine in a conventional manner. Freeze dried es-
presso produet is dispensed from one of the canisters
24 by its associgted nozzle 26 into one of the three mix-
ing bowls 20. Simullaneously, the machine controls are
opaerated by socitware in a microprocaasor {not shown)
to control the associaied solencid 23 to dispense the
measured amount of hot watar from the hot water tank
14 into the same mixing bowl 20. The mixture of watar
&nd product passes through the mixing bowl 20 and into
the mixure delivery tube 30. Tube 30 has been prehast-
ed by the healing strip 62 operating continuously to heat
the area around the mixing bowis and tube 30.

[0020] The mixture then pasees inlo mixing bowl 28
which, in the case of making espresso, generally & con-
diment from containers 32 i& not added, excep1 possibly
sugar, and theraafier the mixiure passes from mixing
bowl 2B inlo whipper mechanism 34, In the whipper
mechanism the mixture passes through the inlet 68 and
impinges upon the shield 92 and ie then spread info the
cylindrical interior of the housing 68 and diracted toward
the whipper 72. Tha mixture then passes around the
cloaranco bolweaon tho outor edgo 78 of the whippor and
the inner sidewall of housing 66 and is whipped by the
whipper as it passas. Starting and stopping of the whip-
par molor B2 is controlled by the microprocessor pro-
gramming which is delermined by triat and ermor for a
given machine construction 16 achieva the dasired
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amount of erema in the final mixture in the cup, The mix-
ture than exits the whippar through outlst 70, adapior
passing through the mixture delivery tube 38 to the mix-
ture output tube 40 in cup station 36. The mixiure then
impingas on the sidewall of cup 42, as shown in Fig. 8,
tofill tha cup and put the proper appeamnce of {oam an
the upper surlace of the cup without leaving daeposits
above the fill line B& in the cup. Although thie is espe-
cially good for making espressao, it is also good for mak-
ing other drinke as well.

[0021] In view of the above, it will ba seen that the
several objacts of the invention are achieved and cther
advaniageous resulis attained.

[0022]) As various changee could be made in the
above conetructions without departing from the scope
of the invention, it is intended that all matier contamned
in the abova description or shown n the accompanying
drawings shall ba Intarpreted as lllustrative and not in a
limiting sense.

Claime

1. A vending machine for vending hot liquid drinks,
comprising:

a hot water tank (14) having an outlet;

a hot water matering device (23) connectad 1o
the cutiet of the hot water tank (14) for supply-
ing & predsterminad quantity of hot watar;

a product canister (24) having an outlet;

8 product and hot water mixing bowl (20) ;

a hot water delivery tube (22) connacting the
hot water metering device {23) with the mixing
bowl (20]) to supply & predelarminad quantity of
hot water to the bowl {20) ;

a product metering device (25) connected 1o
the outlet of tha product canister (24) for sup-
plying a predeterminad amount of product to
the mixing bowl {20} ;

& whipper mechaniem (34) for whipping the .

mixture;

8 mixture delivery tube {30) connecisd to the
mixing bowi (20) and whipper mechanism (34)
10 supply the whipper mechanism (34) with the
mixture;

2 heater shroud {52) covering a substantial por-
tion of the mixture delivery lube (30) for heating
the mixture paesing therathrough;

a cup etation (38) ; and

a mixiure output tube (40) connecled to the
whipper mechanism (34) and delivering the
mixture therefrom to the cup siation (36) .

2. A vending machine according 1o claim 1, wherein
the mixture ouiput tube (40) has an outlet end (54)
adjacent the cup station (38) dispcosed to direct tha
muiure into a cup (42) positioned in the cup station

DOCID, <EP__0088aa3A1_|_»
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(36) sc that the straam of mixture engages the side
of tha cup (42) at a position below the final mixture
surface igvel {98) in the cup (42).

3, Avending machine according 1o claim 1 or claim 2,
wherein the heater shroud {52) includes an elon-
gate sheet metal comoured strip (54, 56) and at
leas! one strip heater (62) attached thereto and ex-
tending tor a substantial portion of the length of the
delivery tube (30) in engagement therewith.

4. A vending machine according to any one of claims
1 10 3, wherain the output tube (40} is smaller than
the mixture delivery tube (30).

b. A vending machne for vending hot liquid drinks,
comprising:

& hot water tank (14);

a product canisiar (24);

& product and hot water mixing bowl (20),
means (23, 28) for supplying a predetermined
amount of hot walar from the hot watar tank (14)
and product from thae product canister (24) to
the mixing bow! (20} for mixing of the same;
meane (34) for whipping the mixture received
irom the mixing bowd (20);

means (30} for delivaring the mixture from the
mixing bowl (20) to the whipping means (34);
maans (52} for haating the midure delivary
means (30) so as to subsiantially mantain the
1emperature of tha mixture from the mixing bowl|
(20) 10 the whipping maans (34) ;

& cup station (36); and

means (40) for delivering the mixiure from the
whipping means {34) to the cup station (35} for
filling & cup positioned therein.

6. A vending machine according to claim 5, wherain
the means for dalivaring the mixture from the whip-
ping meaane (34) to tha cup stetion (36) is a tube (40)
which has an outle! end (54) so poesitioned and ar-
ranged adjacant the cup station (35) 1o diract ihe
mixture into a cup (42) positioned in the cup station
(36) so that the stream of mbeiure engages the eide
of the cup (42) at a position below tha final mixture
surface level (88) in the cup (42).

- 7. Avending machine according 1o claim 5 or claim 8,

wherein the heating means (52} ncludes an elon-
gate shast metal contoured strip (54, 56) extanding
for a substantial portion of the length of fhe delivery
tube (30} in engagemont therowith.

8. Avending machine according to any ona of claims
5 to 7, wherain the means for eupplying a predster-
mined amount of hot watar includes stanieas sleel
tubas (48) dispoaed in heat translar relation to the
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hot water tank (14) and an insulative cover (44) cov-
ering the stesl iubes (48) and adjacent tank por-
tions.

A vanding machine émording o any one of claims
1 to B, wharein the whipper mechanism or whipping
means (34) includes: _

a cylindrical whipper (72) with emooth side
walls (74, 76) and an annular-shaped outer cir-
cumfierential surface (78) and mounted for ro-
tation about its central axis;

a cylindrical housing (66) closed at both ends
and containing the whipper (72) and axially
aligned therewith and having an interior circum-
farential wall m close proximty to the outer cir-
cumferentiai surface (78) of the whipper (72)
providing a clcumferential passage therebe-
tween through which the mixiure can pass, &
mixiure inlel (68) disposed on one side of the
whipper (72} and a mixture outlet {70) disposed
on ancther side of the whipper (72).

A vending machine according to claim 9, including
a romovabio plug (B8) closing cne end of the cylin-
drical houeing (66) and having an inner suriece in
close proximity to the other side of the whipper (72)
adjacent the cutiet (74).

A vending machine according to claim 8 or claim
10, whanain the mixture outlat (70} is emaller than
the mixture inlet (68).

10
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(57] ABSTRACT
A blender for mixing beverages that has a cylindrical

blending bow! with an intake port at the 1op and a dis-
charge port a1 the outer edge of the boutom of the
bow], A motor driven impeller is maounted for rotation
about a longitudinal axis in the bow!l and has blades
projecting radially therefrom for coaction with station-
ary blades that extend inwardly from the bowl wall,
One stationary blade is located just past the discharge
port in the direction of impeller rotation 1o force the
contents out the discharpe port, which & Jocated
within the longitudinal extent of the stationary blades
for this purpose. The impeller blades huve edges com-
plementary 1o the stationary blade edges and inclined
with respect thereto and in a direction to direct the
contents longitudinally toward the discharge port, for
which latter purpose the impeller blades have bottom
edges that are complementary 1o the sloping boltom
wall,

In an alternative embodiment, the blending bowl and
impeller are horizontally disposed with the intake port
at the rear end and the discharge port at the bottom of
the front end, and the bowl being forwardly radially
enlarged to facilitate advancement of i contents. The
intake port is Isterally offset in the direction of
impeller rotation and = radially inwardly extending
baffle plate is provided laterally opposite the inlet.
The impeller blades are triangularly shaped and the
stationary blades are complementarily triangularly
shaped with one swationary blade just past the
discharge port in the direction-of impeller rotation.

upright, substantially closed, frustoconically bottomed 22 Claims, § Drawing Figures
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1

BLENDER

BACKGROUND OF THE INVENTION

This invention relates to bienders for mixing liquids,
liquids ond powders, or similar products. More particu-
larly, it pertains to beverage blenders in which a dry
powder, for example, is mixed with a liquid such as
water 1o produce a potable beverage,

Beverage blenders of this gencrl 1ype are commonly
included in vending machines of 1he 1ype that dispense
soft drinks, coffee, cocoa, and other beverages so that
a relatively small volume of dry powder supply can be
used with tap water 1o provide a large number of drinks
without frequent replenishing and without a large lig-
uid reservoir, but at the same time it is of course impor-
tant that the blending be accomplizshed rapidly and
automatically to satisfly customer demands.

A typical prior art examplc of a blender of this type
iz disclosed in Joschko U.S. Pat. No. 3,168,292, issued
Feb. 2, 1965, for a Beverage Mixing Device. That de-
vice has a horizontally disposed cylindrical casing
mounted on a panel, and has a laterally offset inlet port
located generally adjacent the top of one end of the
casing and an outlet port located at the bottom of the
other end. An impeller rotates an a longitudinal axis
within the casing and has axially aligied blades that
have a greater radial extent at the inlet end of the cas-
ing than at the outlet end, which is said to produce
enhanced mixing near the inlet and smooth flow at the
outlet.

The present invention represents a substantial ad-
vance over the prior art and particularly over the
biender of the Joschko patent as it provides faster,
more uniform blending and rapid dis¢harge.

SUMMARY OF THE INVENTION

Briefly described, the blender of the present inven-
ton is comprised of a substantially closed blending
bow! having spaced intake and discharge porta, station-
ary blades, an impeller, and means for rotating the
impeller. The impeller is mounted in the bowl for rota-
tion about a longitudinal axis and has radially extending
blades disposed intermediate the intake and discharge
ports. The stationary blades extend longitudinally and
radially inwardly from the bowl into close proximity to
the impeller blades for cooperation with them for en-
hanced mixing. One of the stationary blades is disposed
adjacent the discharge port in the direction of impeller
rotation to facilitate discharge through the discharge

ri,
pc;n the preferred embodiment, the blending bowl is
dispoged vertically and hae a bottom wall which slopes
downwardly and towards the discharge port to facili-
tate discharge. The impeller and stationary blades may
have complementary adjacent edges 1o provide a shear-
ing action for enhanced mixing and the impeller blades
may also be inclined to direct the contents of the blend-
ing bowl longitudinally oward the discharge port and
to provide enhanced shearing coaction with the station-
ary blades.

in an altemate embodiment, the blending bowl is
disposed horizontally with the intake port located adja-
cent the rear end of the bow] and the discharge port
located adjacent the bottom of its forward end. end
blending bowl may be forwerdly radially enlarged to
facilitate advancement of its contants. The intake port
may be laterally offset in the direction of impeller rota-
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tion, and a baffle plate extending radially inwardly from
the bowl may be located laterally opposite the intake
port to confine the contents of the bowl and facilitate
longitudinal advancement to the discharge port.

The present invention also is directed to a blender
embaodying a generally vertically disposed bowl thit has
a bottomn wall adjacent a discharge port, with the bot-
tom wall sloping outwardly toward the discharge por:
to facililate discharge as & vertically disposed impeller
rotates in the bowl.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 ie a perspective view of a blender according to
the preferred embodiment of the present invention;

FIG. 2 is an axploded perspective view of the blender
of F1G. 1;

FIG. 3 i a front elevation of the blending bowl and
impeller of the blender of FIG. 1;

FIG. 4 is a plon view of the bow! and impeller of FIG.
3 with the top of the bowl removed;

FIG. 5 is a vertical section taken along line 5—5 of
FIG. 3

FIG. 6 is a side elevational view of an aiternative
embodiment of the blender of the present invention;

FIG. 7 is an exploded perspective view of the blender
of FIG. 6; and

FIG. 8 is a vertical section taken along line 8—8 of
FI1G. 6. .

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The blender 10 of the preferred embodiment of the
present invention is designed for use in a beverage
dispensing machine of the type in which a dry powder
product and a liquid, such &8s water, are blended to
form a soft drink, coffee, cocos. or some other bever-
age that is dispensed in a measured quantity.

The blender 10 is generally vertically disposed for
receipt of a measured amount of dry product from a
feed tube 12 opening centrally above a funnel-shaped
upper portion 14 of the blender 10, with a measured
quantity of liquid being fed through 2 conduit 16 tan-
gentially into the funnel-shaped upper portion 14 for
gwirling of the liquid in 2 manner that clears any dry
product from the upper portion 14 and alo enhances
the blending action described hereinafter. The funnel-
shaped upper portion 14 has a bottom opening 18 of
sufficient size to allow the dry product and lignid to
flow freely therethrough into and through an intake
port 20 in the dome 22 of a blending bowl 24 disposed

therebelow. Ag seen in FIGS. 3 and §, the intake port ™ °

20 exiends cylindrically into the bowl 24 to control
product flow into the center of the bow! and 1o mini-
mize back splashing therefrom.

The funnel-shaped upper portion 14 is supported on
the blending bowl dome 22 with the bottom opening 18
of the upper portion 14 seated in the mtake port 20 of
the dome 22, and the dome enlarges downwardly to the
same direction as a cylindrical base 26 of the blending
bowl 24 on which the dome 22 is mounted by engage-
ment of radially protruding flanges 28 on the dome 22
in slots 30 formed in mating lug projections 32 on the
base 26. The dome 221 and base 26 arc complementa-
rily recessed annularly as indicated at 34 for retention
of the dome 22 on the base 26 against lateral move-
ment while the cngagement of the flanges 28 and lug
projections 32 prevent vertical separation of these
parts. The base 26 in turn is fixed 10 a horizontal plat-

)
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form 36 of a dispensing machine (not shown), adjacent
to which platform 36 a discharge port 38 is formed at
the botiom outer cdge of the base 26 for discharge of
blended bever-gc from the discharge port 38 through a
spout 40 inlo a cup or other receptacle (not shown).

With this arrangement the blending bowl 24 is substan-

tially closed, with the mtake port 20 being adjacent one -

end of the bowl and the discharge port 38 adjacent the
ather end.

The dry mix and liquid are blended within the bowl
24 by the action of an impelier 42 that is mounted for
rotation about a vertical axis coaxial with the axis of the
blender 10. This impeller is driven by an electric motor
44 mounted on the bottom of the dispenser platform 36
and has a drive shaft 46 extending upwardly through
the platform 36 coaxially into the blending bowl 24 for
drivingly mounting thereon of the impeller 42, which is
secured for rotation thercwith by a key plate 48.

The impeller 42 has a hub 50 that tapers'downwardly
and outwardly in a frustoconical configuration 10 an
enlarged cylindrical configuration and has four radially
projecting blades 32 that are disposed intermediate the
intake and diecharge ports 20, 38 for blending of the
bowl contents in the space therebetween, and that are
inclined downwardly from upper leading edges 54 to
bottom trailing edges 56, with this blade inclination
being related 10 the direction of impeller rotation to
direct the contents of the blending bowl 24 longitudi-
nally downward toward the discharge port 38. The
frustoconical shape of the hub 50 and the centrifugal
force imparted by the rotating impeller blades 52 di-
rects the contents radially outward toward the dis-
charge port 38, which outward direction is enhanced
by the shape of the bottom wall 58 of the blending bowl
base 26, which slopes downwardly and outwardly in a
frustoconical configuration toward the level of the
discharge port 38, which, as seen in FIG. 5, is in effect
a continuation of the adjacent portion of the bottom
wall 58 of the blending bow! base 26. To enhance the
mixing action and to assure substantislly complete
discharge of the contents from the blending bowl 24
through the discharge port 38, the trailing edges 56 of
the impeller blades 52 extend downwardly and out-
wardly to provide a configuration complementary to

the frustoconical configuration of the bottom wall 58 of .

the blending bowl base 26.

The impeller blades 52 terminate radially at a rels-
tively short spacing from the cylindrical wall of the
blending bowl base 26, in which space are disposed
four vertically extended stationary biades 60, each of
which is secured to the blending bow] dome 22 and
extends downwardly into the blending bowl base 26
along the cylindrical wall thereof. The inner vertical
edges 62 of the stationary biades 60 are disposed in
close proximity to and complementary with the adja-
cent outer edges 64 of the impeller blades 42 for shear-
ing coaction therewith in blending the contents of the
bowl 24, with the aforementioned inclination of the
impelier blades 52 enhancing such shearing coaction.

The stationary blades 60 extend downwardly mto
contact with the bottom wall 58 of the blending bowl
base 26, which has a short upwardly and outwardly
sloping outer portion 66 that connects the main frusto-
conical surface with the cylindrical wall and is of gener-
ally the same radial extent as the bottom edge of the
stationary blades 60. The aforementioned discharge
port 38 opens into this outer portion 66 and is, there-
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fore, disposed within the longitudinal extent of the
stationary blades 60.

The stationary blades 60 not only enhance the blend-
ing action in cooperation with the impeller blades 52,
but one of the stationary blades 60 k located immedi-
ately adjacent the discharge port 38 in the direction of
impeller rotation, as seen in FIGS. 3, 4 and §, to [acili-
tate discharge of the contents of the blender through
the discharge port 38 by restricting circular flow of the
contents, thereby building pressure at the discharge
port that causes discharge of the contents through the
port. Without disposition of this stationary biade just
past the discharge port the contents of the blender
woukl be less imposed toward the discharge port and
would, therefore, require a greater length of time to
complete emptying of the blender. Thus, this stationary
blade location, in cooperation with the downwardly
and outwardly sloping bottom wall 58 and the down-
werdly inclined impeller blades 52 results in a rapid
discharge of the contents from the blender, which is of
particular importance in a beverape dispensing ma-
chine because of the reduced power requirements and
particularly becavse of the reduced time necessary o
deliver a beverage to the user of the machime. The
resulting faster cycling of the machine also allows more
drinks to be dispensed in a given period of time for the
benefit of the owner or operator of the machine.

Of courss, to have a short cycle or blending period, it
is necemanary that a full blending action can be accom-
plished in the cycle time. This is obtained in the blender
of the present invention by the combimation of station-
ary and impeller blades and the shearing coaction of
the edges as described hercinabove. The blending is
also enhanced by providing apertures 68 in the station-
ary blades 60. All of these factors also contribute to the
creation of substantial turbulence not only to accom-
plish rapid blending but also importantly to produce
substantial aeration for taste qualities and for economy
of cost per drink.

In an alternate form of the present invention, a gener-
ally horizontally disposed blender 70 is utilized, having
a substantially cloaed blending bowl 72 that ealarges
radially from a rear end adjacent which a downwardly

intake port 74 is located 10 & forward end
adjacent the bottom of which a discharge port 76 &
located. The rear end of the blending bowl 72 extends
cylindrically for mounting in the frame of a
dispensing machine and has an end flange 78 for lock-
ing to a machine frame. The shaft 80 of a drive motor
(not shown) extends through the rear end of the blend-
ing bowl 72 and carries & key plate 82 that locks the
shaft 80 in the hub 84 of an impeller 86 disposed coaxi-
ally within the blending bowl 72 for rotation by the
shaft 80.

The impelier 86 has four radially projecting blades 88
disposed intermediate the intake port 74 and the dis-
charge port 76 for blending of dry product and liquid
received through the intake port 74 and advancing
longitudmally through the blending bowl 72 and ulti-
mately through the discharge port 76.

As in the case of the embodiment of FIGS. 1-§, the
tmpeller blades 88 operate in cooperation with station-
ary blades 90 mounted in the blending bowl 72 and
projecting radially therein with inner edges 92 in close
proximity 1o and shaped complementary with the outer
cdges 94 of the impeller blades 88. These complemen-
tary edges 92, 94 taper from relatively near the base of
the impelier blades 88 at the forward end of the blend-
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ing bowl 72 to adjacent the cylindrical wall of the bowl
imermediate the ends thereof. Thus, as seen in FIGS. 6
and 7. the impeller blades 88 ure triangular with one
side thereof being the inner edge secured to the impel-
ler hub ! und the other sides converging to an apex
closcly adjacent the blending bowl wall, and the sta-
tionary bludes O are triangularly shaped with an in-
clined base side forming the aforementioned inner edge
92 adjucem the impeller blade 88 and the other triang-
ular sides cxtending longitudinally at the blending bow!
wall and radially along an end cap 96 forming the for-
ward end of the blending bowl 72. These stationary
blades 90 ure sceured to the end cap 96 and extend
therefrom into the hlending bow! 72 so that the dis-
charge port 76 ix disposed within the longitudinal ex-
tent of the statiunary bludes 90. As in the case of the
embodiment of FIGS. [-5, these stationary blades 90
are formed with apertures 98, and in this embodiment
the impeller hludes 8 are also formed with apertures
100 for enhanced turhulence and shearing action.

Also as in-the emhundiment of FIGS. 1-5 one of the
stationary blades 90t » disposed closely adjacent the
discharge por1 76 in Lhe direction of impeller rotation
to facilitate discharge of the blended contents of the
bowl! 72, with the ducharge also being controlled by the
size of the opening 102 in the discharge adapter 104
that is dispored cxtenorly owver the discharge port 76.
This adepter 104 may he chunged to use adapters with
different size openings fur more rapid or slower dis-

discharge ports, an impeller mounted in suid bowl for
rotation about a longitudinal axis and having radially
extending blades disposed intermediate said intake and
discharge ports, means for rotating said impeller, and
longitudinelly extending stationary blades extending
radially inwardly from said bowl into close proximity to
said impeller blades for cooperation therewith, one of
said swmtionary blades being disposed adjacent said
discharge port and past said port in the direction said
impeller advances product, said one blade thereby
obstructing advance of the product past said discharge
port to facilitate discharge of product through said
discharge port.

2. A blender according to claim 1 and characterized
further in that said stationary and impeller blades have
caomplementary adjacent edges.

3. A blender according to claim 2 and characterized
further in that said impeller has a bese from which said
blades extend radially, and said complementary edges
of seid sationary and impeller blades taper radially
outwardly from relatively near gaid base of said impel-
Ier blades at one end of said bowl 10 adjacent the wall
of mid bow! intermediate the ends thereof. )

4. A blender according to claim 2 and characterized
further in that said impeller blades are inclined with
respect to said stationary blades to provide enhanced
shearing coaction therewith.

5. A blender according to claim 4 and characterized
further in that said impeller blades are inclined for-

charge depending upon the hlending cycle required for 30 wardly in the direction of impeller rotation from said

the panicular material being blended.

The discharge purt 76 is located at the bottom of the
forward end of the bhlending bowl 72 and the intake
port 74 is disposed ncur the top of the rear of the bowl
72, but laterally ofTset in the direction of impeller rota-
tion 50 that the product and liquid introduced through
the intake port 74 will be directed downwardly rather
than upwardly or partially upwardly were the intake
port 74 located centrally or to the opposite side. Also
to retain the contents against upward movement and
thereby to facilitate longitudinal advance, a baffle plate
106 is secured 1o the wall of the blending bowl 72 and
extends radially inwurdly therefrom laterally opposite
the intake port 74. This baffle plate 106 is shaped w0
cooperate with but not w interfere with the operation
of the impeller blades 8S. -

The aforementioned end cap 96 i8 secured to the
forward end of the blending bowl 72 by radial projec-
tions 108 on the end cap 96 thet engage hook-shaped
flanges 110 extending from the blending bowl 72 longi-
tudinally over the radiul projections 108. This projec-
tion-flange connection prevents longitudinal separation
of the end cap 96 and blending bowl 72, and the sta-
tionary blades 90, which are fixed to the end cap 96,
prevent lateral relative movement of the end cap 96
and blending bow] 72.

From the foregoing descriptions, it will be apparent
that fast uniform blending and rapid discharge are pro-
duced by the various cmbodiments of the present in-

-vention, which is not intended to be limited by the
detailed description and illustralions herein, but i in-
tended 1o be capable of variation within the scope of
the invention and is not 10 be limited by this disclosure
or otherwise except as defined in the appended claims.

1 claim:

1. A blender for mixing liquids, liquids and powders,
or gimilar products, suid blender comprising a substan-
tially closed blending bowl having spaced inteke and
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discharge port toward said intake port, thereby direct-
ing the contems of said blending bowt longitudinally
toward said discharge port.

6. A blender according to claim 1 and characterized
further in that said discharge port is disposed within the
longitudinal extent of seid stationary blades.

7. A blender according to claim 1 and characterized
further in that said stationary blades have apertures
therethrough for enhanced mixing action.

8. A blender according to claim 7 and characterized
further in that aaid impeller blades have apertures
therethrough for enhanced mixing action.

9. A blender according to claim 1 and characterized
further in that said blending bowl] is disposed vertically
with suid intake port adjacent the top thereof and gaid
discharge port adjacent the bottom thereof.

10. A blender according to claim 9 and characterized
further in that said impeller blades are inclined for-
wardly in the direction of impeller rotation from said
discharge port upwardly toward said intake port,
thereby directing the contents of said blending bowl
downwardly toward said discharge port.

11. A blender according to claim 9 and characterized
further in that the bottom wall of said blending bowl
tlopes downwardly and outwardly toward said dis-
charge port.

12. A blender nccording to claim 11 and characier-
ized further in that said impeller blndes have bottom
edges extending in a configuration complementary 1o
said sloping bottom wall of said blending bowl.

13. A blender according to claim 1 and character-
ized further in that ssid discharge port is located at the
ouler edge of said sloping bottom wall.

14. A blender uccording to claim 13 and character-
ized further in that said sloping bottom wall is frusto-
canically shaped.

15. A blender according to claim } and characterized
further in that said blending bow] is disposed horizon-
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tally with said intake port located adjacent the rear end
thereof and said discharge port located adjacent the
bottom of the forward end thereof.

16. A blender according to claim 15 and character-
ized further in that said blending bowl s forwardly
radially cnlarged 1o facilitate advancement of the con-
tents thereof.

17. A blender according to claim 15 and character-
ized further in that said intake port is laterally offset in
the direction of impeller rotation.

18. A blender according to claim 17 and character-
ized further by a baffle plate extending radially in-
wardly from said blending bow! and laterally opposite
said intake port to confine the contents of said blending
bowl 1o facilitate longitudinal advancement thereof.

19. A blender for mixzing liquids, liquids and powders,
or similar products, said blender compriging a substan-
tially closed biending bowl generally vertically disposed
and having a bottom wall, an intake port adjacent one
end of said bowl and a discharge port adjacent the
other end thereof, said discharge port being disposed
adjacent the outer edge of said bottom wall and said
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bottom wall sloping downwardly toward said outer
edge thereof, an impeller mounted in said bow! for
rotation about a generally vertical longitudinal axis and
having radially extending blades disposed intermediate
said intake and discharge ports and extending over said
bottom wall, and means for rotating said impeller.

20. A blender according to claim 19 and character-
ized further in that snid impeller blades have edges
adjacent said bottom wall and said impeller blades are
inclined forwardly m the direction of impeller rotation
from said discharge port upwardly toward said intake
port, -thereby directing the contents of said blending
bowl longitudinally toward said discharge port.

21. A blender according to claim 19 and character-
ized further in that said impeller biades have edges
extending in a configuration complementary 1o smid
sloping bottom wall of aaid biending bowl.

22. A blender according to claim 19-and character-
ized further in that said sloping bottom wall i frusto-
conically shaped.
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N ABSTRACT

An apparatus for innsforming a frozen confection having a
coarse lexiure inlo 2 confection having a emooth texture and
lighter appearance. The apparaius is comprised of & mac-
cralion assembly used in comduction with a frozen confec-
ticm mschine. Fhe apparatus includes a motar, av electrical
coanection between the motor and a power supply and »
moupting bracket for mounting the moior o ibe confeciion
machine. Extending from the molor is a1 Jess! ope rotatable
molcr shaft. The shafl extends through 8 mouni baving an
intcgral mount eylinder with a scal seat. A sealing device
such m¢ an o-ring, i5 positioned within the seal seal. A
whipping device & atlached to the rotatable shafi which
exlends into a maceration chamhber. The maceration chamber
has an inlet for receiving [rozen confection and an outlet for
discharging 8 semi-frozen confuction slurry and is hollow
and opea at one end, the open end sliding over the whipping
device and mount, while forming a scal wilh the sealing
device. A duleclor delects the presence of an object below
the maceralion chamber autlet, so as to activale the motor
arxl rotate the whipping device so thal coarse frozen con-
fection entering tbe inlet is maceraied within the maceration
chamber by the whipping device immediately prior 1o the
discharpe through the outlel as & smooth semi-frozen slurry.

18 Clulms, 4 Drawing Sheets
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FROZEN CAPPUCCINO AND FRUIT
SMOOTHIE MACERATOR

BACKGROUND O-F .THE INVENTION

1. Field of the Invention

The present jovention relates pencrally lo dispensing
equipment for soft serve confections and specifically to
dispensing equipment for frozen cappuccino.

2. Descriplion of the Prior Art

Sofl serve confections are very popular, having expanded
from (ke comer ice cream store. The sofi serve confection
business is now available in the comer convenience slore.
Many different types of. frozen confections are now
available, since the equipment 1o make and dispense is now
readily available and can be placed on a counter where il is
readily accessible to both the customer and the person
responsible for maintaining and servicing the equipment.

The equipment currently used is well known, being in use
for many years. Whik some modification and improvements
have heer made, the confection is maintained in the frozen
slate by a refriperation unil contnined within a central drum
that is mainiained al a preselecied lemporature below the
freezing temperature of the fluid that ix 1o be dispensed as
frozen or semi-frozen product. As fluid is moved over the
surface of the drum, the tempenture is redduced below its
freezing temperatune, et the fuid crystallizes as a solid
maierial on the drum surface. The crystalized sofl material
is remaved [rom the surface of (b drum by an auger that is
aclivaied hy the uger using an activation device, typically a
handle that sclivaick the auger my pulling the handle for-
ward . The auper moves over the surface of the drum and
scrapes or nemover the frozen material from the drum
surface whike moving the malerial foward the dispensing
assembly located helow the handle. While this assembly is
commonly used and works well with most liquids, the
texture of the lrozen product will be a function of the liquid
that i frozen.

U.S. Pal. No. 5.494,194 10 Topper et al. recognized that
the texture of the frozen product s impartant. Thik patent
recognizes that certain viscous materials such as ice cream
can have their texture degraded by repeated compression
and decompression of the confection, cauking undesirable
ice crysials lo form. These ice erystals degrade dhe taste and
texlure of the confedion. To avoid the formation of ice
crvsials in the conluction. Topper el al. moves the confection
from a storage conlainer through the refriperation unit to the
dispenser by minimizing 1he compression of the confeclion.
While this solution is very effective for maintaining the
texture of viscous malerials thal may form ice crystals as a
resuli of repeaied compression and decompression cycles, it
does not pravide a kolution for liquids ibat form ice crystals
a5 they are cooled below their [reezing temperature on the
drum of a refrigeration unil. One such liquid is cappuecinog
that is having increased popularity as a frozen confection.

Other cxamples ol means lor dispermsing frozen product
from similar relriperalion vnits are illusirated in U.S. Pat
No. 5275309 1o Baron ¢t al. and U.S. Pal. No. 5.553.744
Sawyer, H1. Sawyur, 1l discloses a hottled water dispenser
that includes an e maker and an ke crusher.

While certuin confections have a smooth texture as they
farm a frozen concuction during refriperation, other confec-
lions unler certain conditions can and do from jee cryrtals
that deprade the Lasic of 1he confection. What is needed is a
gimple, inexpensive deviee thal can he casily fitted 10
existing frozen confection machines and that can minimize
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the effect of the crystailization process, forming, a smooth
confection 1hal impraves the lasic of the confection.

SUMMARY OF THE INVENTION

The present ipvention is an apparalus that can be atiached
1o an exisling sofl serve confection machine or that can be
provided as an integral part of a new soft serve confection
machine. The apparaius includes & maceration assembly that
can receive » predetermined quantity of soft serve product
snd modify the product. The soft serve product is produced
in well known frozen confection machines that utilize a
central refrigeration unil typically housed within a metal
dmm. Soft serve product is formed on the cool metal drum
a8 it solidifics. The soft serve product will have & varying
consisiency, depending upon the type of frozea confection
being produced, In some cases, the confection will form a
smooth product. For some canfections, rather coarse crystals
are formed during solidification. The salidificd confection is
removed from the melal drum and is iranslsied loward a
discharge port as the drum roiates in relation to an suger. The
soft serve product will have a varying consisiency, depend-
ing upon the type of frozen confection being produced. In
some cages, {be frozen product will form a smooth praduct.
However, the prescal invention is most suilable for use with
those confections that form large ive crysal, in that the
product modification forms a smooth confection.

The maceration assembly typically is mounied outside of
the portion of the frozen confection machine thal houses the
refrigeration unit, although this is not necessary. However,
the maceration chamber must be positioned to receive the
frozen confection after il leaves the refrigeration wnit and
belore it is dispcneed into a receiving contaioer for con-
sumplion. The maceration chamber is an enclosed unit that
includes a first apening through which the [rozen confection
is received and a second opening through which the frozen
conlection is dispensed. Extending inlo Ihe maceralion
chamber s a whipper sssembly. The whipper assembly
copsists of 2 whipping device mounied on a rolatable shaft.
The whipping device can be any mechanical assembly such
as an auger, an impeller, blades projecting at an angle from
the motor shaft or such that can act on the frizen confection.
The rotatable shafl extends outward from a standard motor
assembly thal rofates at a predetermined speed.

A deleclor is aclivaled Lo aclivate the molor and imiliate
rotation of the whipper assembly upon delectiom of a pre-
determined condition. The detector can be activated by the
predetermined conditions in a number of ways. As frozen
cunfection is translaied by the whipping device 1o » dis-
charpge port or poinl where it enlers the maceration chamber,
presence of the frozen confection may be detecied a6 it exits
the refrigeration unil and enters the maceration chamber.
The datection of the confection activates the motor which in
turn czuses 1he whipper assembly 1o rotate. The action of the
whipper assembly blends the frozen confuction, modifying
its consistency a8 it moves past a whipping device and is
dispensed or discharped through the second apening. The
blended confection is noticeahle smonther and mon: appeal-
inp 1o 1the consumcr. In addition, 1he blended conleclion also
hus an appearance of a lighier color than when it is dis-
charped from the [rozen conlection machine.

An advamage of the present invention is thal it can be
rcadily adapled Lo existing confeclion machines thel yield
product baving Jarge, prainv-type of crystals with litile
cllort. The use of the present invention with exisling con-
fection machines will mudify the product so thal the (exiure
of the product will be smootber and creamier. Becanse the
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mudification can be made with linle efforz, the cost of the
modification is low.

Anoiher advaniage of the present invention is that il can
be readily removed from existing machines. This feature
makes il very vasy to cleen. If necessury, it also makes the
presenl invention ¢asy lo remave il the type of confection
produced hy the machine is chanped 1o one which has a
smooth wexiure.

Still another sdvaniage of Lhe present invention is that it
can he incorporaied into the design of a new machine. While
the maceration chamber remains easy to remove for cleaning
purposes, (he molors that drive the whipping deviee are
internal 1o the confection machine, 50 ax to be less obirusive.

Otber festures and advaniages of the present invention
will be apparent fram the following more detailed descrip-
lion af the preferred embodiment. taken in conjunction with
the accompanying drawinps which illusirate, by way of
example, the principles of 1he invention.

‘Whenever porxible, the same reference numbers will be
used throughout the figures to refer io the same parts,

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. | is a perspective view of a frozen cappuccine
macbine thal incorporates the maceration chamber of the
presenl invention;

FIG. 2 is an exploded view of the frozen cappuccino
machine of FIG. 1;

FIG. 3 is a perspective view of a bladus assembly used as
a whipper;

FIG. 4 is a perspeciive view of a frozen cappuccino
machine that has been retrofitied with the maceration cham-
ber of the present invention; and

FIG. 5 is an exploded vicew of the frozen cappuccine
machin: of FIG. 4.

DETAILED DESCRIPTION OF THE
INVENTION

F1G. 1 ix a perspective view of a new frozen cappuccine
machioe 10 that incorporsies the maccration assembly 20 of
tbe present invention. The cappuceino machine of FIG. § is
a unil thal has 1wo separate refriperation units 12 over which
are auger unitx 13 and two separate uid compariments 14
for holding the Muid so that two dilferent flavors of cappuc-
cino arc available al any onc lime. Comparimemts 14 are
separated by a flat platelike surface 16 from a housing 18
which bold the electrical and mechanical assemblies for the
cappuccino machine. Housing 18 includes a front panel 19.
It will be undersiond that a unil baving a single companment
14 for dispensing a single flavor can be provided.

Referring now 1o FIG. 2, a dual whipper assembly 20
includes & motar 22 locaied within housing 18 that is
supparicd by a mounting bracket 24. Mounting bracket 24 is
allached by any convenient method 10 housing 18. Motor
shafl 26 of motor 22 exiends throuah en aperture (not
sherwn) in mounting bracket 24 and housing 18. A pair of
mouats 28, 48 nre mounied 10 houring 18, prefersbly by
attachment 0 mounting hracket 24. A recond rotatable shal
46 x mounted 10 mounl 48. A drive belt 34 exicods butwuen
mulor shafi 26 and sceond rotatable shafl 46 o that sctiva-
tion of muior 22 causes rolation of hoibh shafis 26, 46,
O-rings or seals 30 are positioned within depressions or seal
sca1s that exiends 36l around each integral mount cylinder
32, 52 1hat extend axially from mounts 2K, 48. The o-rings
are preferably neoprene or other rubber suhstitutes. but may
be uny plastic that is moklable, Hexible and can form an
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effective seal. When o-rinps 30 are assembled into 1he
depressions, the onter diometers of 1he assembled o-rings 30
are slightly larger than the dismeter of monnt cylinder 32,
52. Atteched 10 each shaft 26, 48 is an impeller 36. The
impelier in the preferred embodiment i mode of a plastic
and is press-fit onlo the shaft. A preferred plastic is nyion,
which is light in weight and will not coniribute 10 shafi
imbalance. While a metal impeller such as stainless sicel
may be uscd and affixed 10 the shafi by any convenient
means such as a sel screw, plastic, such as nylon is preferred
since i1 is effective and inexpensive being made by injection
molding. Replacement parts can be made cheaply and wom
parts can he disposed of, with no concern for refurbishment.
A muceration chamber 38 is open al one end 5o it can slice
over impeller 36 and mount cylinders 32, 52, the inner
diameter of cach maceration chamber 38 bemg larger than
impelicr 36 and mount cylinders 32, 52. However. macera-
tion chamber 3% being hollow, its inner diameter is slightly
smaller than the awter diameter of axsembled o-rings 30. To
position macerstion chamber 38 ovor o-ring 30, a small
amovnl of force is required. However, 1he force fit of the
inper diameter of chamber 38 over o-ring 30 crealcs a seal
between maceration chamber 38 and impeller mount cylin-
ders 32, 52 by o-rings M. Macerslion chamber 38 is slto
made from plastic in the preferred embodiment, for the same
reasons: that plastic is preferred for the impeller. Plasiic is
als0 casy 1o remove and clean. A prefcrmed plastic is a clear
or translucent nylon. In addition 10 heing cost effeetive, it
provides visual access to the interior of the chamber, making
il &asier to ascertain that cleanliness is being mainiained.
Maceration chamber 38 includes an inlel 40 and an outlet
42 As shown in FIG. 2, inlet 40 is in the form of a
funnel-shaped device, and outlel 43 lies on the underside of
macention chamber 38. In the prefvrred embodiment inlet
40 i a separaie funnol-shaped device preferably made from
plastic that slides into an aperture on the upper portion of
chamber 38. However, inlol 40 can assume any desirable
shape and may even be molded included as an clement in &
single piece maceration chamber 38, Referring again 1o FIG.
1, maceration chamber 38 extends auiward from fron panel
19 of bousing 18 being located so that confection in the form
of frozen confiction is iransferred from the refrigeration unit
inic maceration chamber 38, Inlet 40 must bave ap opening
Tasge enough 10 permit the frozen conliction 1o move frecly
Jrom the refrigeration unit into the macenation chamber, On
from panel 19 are deteciors 44 that detects when a cup or a
container is placed below outlet 42 of cither maceration
chamber 38. The detection of the cup by delector 44 closes
a swiich thereby automatically activaling motor 22. Active-
tion of motor 22 causes rotation of shalis 26, 46. As either
handle 45 is engaped 10 cause fmzen confection 1o be
removed [rom the refrigeration unit and transferred from
compartments I4. the [rozen confuction is irapsferred
through inlets 42 where it is engaped in maceration chamber
38 by whipping device which acts to whip the frozen
confection while moving it in the direction of outler 42. The
eoffect of the whipping device on the frozen confection is 10
macerate or fracture the larpe ke orymals of the confection
into much smalber ice crysials, thereby changing the texturc
trom a coarse grainy texlure 10 a kmooth, consistent texture
that is lighter in appearance. While (he maceration chamber
M and whipping device shown as sn auger 32 act as 3
whipper assembly, it will be undersiond that the auger-like
impeller may be replaced by any suitsble mechapical device
tha! can acl in the same manner (o maceraie the Jarge ice
crysials ino smaller ice cryslals. For example, o whipping
device that eonsixis of a bladed wssembly 60 cxiending ul

a9
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subsientially right angles lo the motor shafl as shown in [1G.
3 has been fouxl 10 perform satinfactorily. While the
embodimuni discussed abave ulilizes a single motar to drive
the dual whippur assemblics, each whipper assembly 20 can
be uperaied independently by a dedicated molor.

In another embodimeni of the present invenlion, a mac-
enalion asembly is retrofitied 10 an existing cappuccino
machine. Referring to FIG. 4, a dual whipper assembly 120
is assembled to the fronl panel of an exisling cappuceino
machine 110. The cappuccino machine 110 of FIG. 4 also
has 1wo scpanuie refrigeration units 12 over which arc auger
unils 13 and two reparate fluid compariments 14 for halding
the Aluid so that two different flavors of cappuctinog are
available al any one time. Cornpartments 14 are separated by
2 fla1 plate-like surface 16 from a housing 18 which bold the
electrical and mechanical assemblies for the cappuccino
machine. Houring 18 includes a front panel 19. Freen
confection ix dispensed from cither compariment by cngap-
ing onc of handies 45, which activates auger and discharges
frozen confection from one of compariments 14. Tt will be
undersiood that a unit baving a single compartment 14 for
dispensing a single flavor can he provided.

While dual whipper assembly 120 operaies on frozen
confection in 1he same manner 10 produce the same
improved result, whipper assembly 120 is assembled o
cappuccino machine 110 in a slightly different manner than
whipper assembly 20 is assumbled 1o pew cappuccino
machine 10. Referring now 1o FIG. 5, a dual whipper
assembly 120 includes a motor 122 that is supporied by a
mounting brackel 124 located cutside of housing 18, Mouni-
ing brackel 124 is attsched by any convenien! method to
bousing 18, but is balied on 1o housing in the preferred
embadiment. Moter 122 includes motor shaft 126 that
exiends in opposite directions outward from motor 122
through apertures in mounting hracket 124. A pair of mounts
128, 148 arc mounted on opposed sides 1o mounting bracke
124. O-rings or scals 30 are positioned within depressions
that extends 36(° around cach mount cylinder 32, 52 that
exiend axially from mounts 138, [48. Macemtion chambers
38 arc aswmbled 10 mounts 128, 148 over o-rings 30 and
impellers 36 in the manner previously described.

Macenation chamber 38 is as previously described includ-
ing an inle1 40 in the form of & funnel-shaped device and an
outlet 42 on the underside of maceration chumber 38. Front
pane] 19 of cappuccine machine 110 is retrofitted Wwith
detectors 4 that detects when a cup or a confainer is placed
below outk 42 of cither maceration chamber 38 and oper-
ales as previously described by detecting the presence of a
cup and sutomalically activating molor 122,

While detectors 44 can be any suitable device such as
electronic scnsors, position senrors and the like, capabie of
detecting the proximily of & cup or container, optical detec-
tors are preferred since they are readily available and inex-
pensive.

In aperation, liquid cappuccino is placed inlo compart-
ments 14. While the invention is describud in terms of frozen
cappuceing, it will be undersiond by those familiar with (he
praduction of this confection that cappuccino as used herein
and within the industry is actually a combination of lavored
additives such ax venilla, chocolale, Irish cream or ather
colfee-like Havaring along with creuming apents, sugar and
oiher additives. This liquid, placed inio the compariment or
companimenis 14, is not cappuceino such as is purchesed in
a coffee shop. Frozen cappuccine is formed on & comral
drum. which ix maintained at a tempersture of the Trezen
cappuccino. However, due 1a the rolidification procaes for
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CRppUCCinG, il Mrevzes as larpe ice-like arysials. A cusiomer
places & cup kelow outlel 42 of a maceration chambur 38.
The presence of the cup is detected by an oplical sensor 40,
which immediately aclivales motor 22 causing rotation of an
impeller within the whipper assembly.

The customer aclivaies handle 45 on the cappuccino
machioe which sctivales auger 13, causing course-grained
frozen cappuccino 10 be transported into mlel 40, where it
falls inio the interior of maceration chamber 38. The frozen
cappuccino is then whipped by whipper sssembly 20 axl
moved toward outlet 42. The whipping reduces the size of
the ice crystals causing a more uniform, smoothly textured
frozen confection. The mechanical action of the whipper
assembly on the frozen confection reduces the size of the
crysials and also melts a small amount of the confection, but
nol enough 1o affect the frozen nature of the confection. This
small amount of melied confection combines with the
reraining amount of the crystals, which still form the bulk
of the confuction, lo create a semi-frozen, flowahle slurry of
unjform texiure. While a small amouni of ajr may be blended
with the confection, its contribution to the uniform texture is
small.

While the above description has been directed to freezing
of 2 liquid concoction referred 10 as ~cappuccino”™ that is
combinalion of Havored additives such as vanilla, chocolate,
Irish cream or olber coffee-like flavoring along wilh cream-
ing apenis, sugar and other edditives, the machine also
works effuctively with a concoction referred 1o as “fruit
smoothies.” Fruit smoothics, as used within the industry, arc
camprised of a combination of fruit-fevored base flavoring
along with creaming agents, sugar and other additives. Like
the “cappuccino™ the fruit smoothies also form rather larpe
crvsials when frozen in standard confection machines. Thus,
the present invention is also cflective in improving the
texture and the consimency of this [rozen confection.

Although the present invention has been described in
conneclion with specific examples and embodiments, those
skilled in the art will recognize that the present invention is
capable of other varistions and modifications within ils
scope. These examples arid embodiments are intended zs
typical of, rather than in any way limiling on, the fcope of
the present invention as presenied in the appended claims.

Whal is cleimed is:

L. A confection apparatus for producing frozen confection
having s smooth texiure, comprired of:

a machine for producing frozen confection having a
central refrigenation unit housed within a-metal drum. .
an assembly for removing [rozen confection formed on
the meial drum and iranslating ibe frozen confeclion
toward a discharpe port, and means for sctivating the
assembly for removing frozen confection;

& maceration assembly mounted 1o the frozen confection
machine, the assembly including a chamber baving an
inlet for receiving frozen confection from the discharge
pori of Ihe machine, a whipping device positioned
within the chamber for reducing the size of the frozen
confection erystals and whipping the Irozen confection
1010 a semi-frozen slury ol smooth, uniform texture
thal mowes (he frozen confection 1o an outlel of the
chamber, the whipping device rolatably altached Lo a
molor shall;

a molor thal rolates the motar shaft when activated; and

a detecior for activating the motor upon detecting the
presence of a predeiermined condition.

2. The confection apparaius of claim 1 wherein the

deteetor deleels e presence of a cup below 1he chamber
outlet.
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3. The confection apparoius of cloim 1 wherein the
delector detects activetion of the assembly for removing
frozen confection from the frozen conlection machine.

4. The confection apparatus of claim 1 whercin Lhe
detcclor detects a discharge of frozen confeclion from the
fraxen confection machine into the inlel of the maceration
assembly. .

5. The confeclion apparstus of claim [ whercin the motor
is integral with the maceration assembly which is mounied
to Ibe [rozem confection machine below the discharge porl.

6. The cunfection apparstus of claim 1 wherein the molor
is mounted on & mounting brockel within 1he frozen con-
fuction machine, and the motor shaft exiends through the
frozen confection machine and into the maceration assembly
mounted below the discharge port of the frozen confection
machine.

7. A confection apparaius for producing frozen confection
having a smouth texiore. comprising:

a machine for producing frozen confection baving a

cenlral refrigeration unit housed within 1 metal drum,
an assembly for removing frozen confection formed oo
the metal drum and Irnsating the frozen confection
toward a discharge port, and means for activatiog the
assembly for removing frozen confection; and

a maceration assembly mounted 0 the machine for

receiving frozen confeclion from the machine dis-
charpe port, the maceration sssembly including a
molor, an clectrical connection hbetween the motor and
a power supply, a mounting brackel for mounting the
molos lo the machine, a1 least one rotalable motor shafi
connecied (o the molor, 3 mount having an integrul
mounl cylinder with a seal seat through which extunds
the at Jeast one motor shalt, a sealing device positioned
wilhin the seal geat, a whipping device anached to the
a1 least one rotatable shaft, a maceration chamher
having e inlet for receiving frozen confection and an
outlel for discharging a semi-frozen slurry of
confection. the chamber being bollow and open at one
end, 1he open end of the chamber fliding over the
whipping device and mount while forming a seal with
the sealing device, and

a detector for delecting 1be presence of &n object helow

the maceration chamber outlet so as to activaie the
molor and rolale the whipping device while the ohject
is present below the oulkel so thai confection entering
the inlel is macerated within the maceralion chamber
by the whipping device immediaiely prior 1o the dis-
charge through the oullet.

OO <US 817400081 | >
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B. The asembly of claim 7 whercin the detecior i an
oplical detector.
9. The essembly of claim. 7 wherein the detector is an
clecironic proximity seosor.

10. The assembly of claim 7 wherein the whipping device *

is an impeller.
11, The assembly of claim 7 wherein the whipping device
is an auger,
12. The essembly of claim 7 wherein the whipping device
is a plunlity of blade-shaped projections extending an a
predetormined angle from the motor shafl.
13. The assembly of claim 7 wherein the inlet of the
macuration chember further includes a removable funnel.
14. The assemhbly of claim 7 wirrein the inlel of the
maccraticn chamber is an intcgral funpel-shaped opening.
15. The_ sszembly of claim 7 wherein the maceration
chamnber is made from a plastic material.
16. The assembly of claim 15 wherein the plastic matorial
is nylon.
17. The assembly of claim 7 wherein the whipping device
is made from plasiic.
18. A mcibod for transforming a frozen confection having
a coame texture inlo a confection having a smooth texture,
comprising the steps of:
praducing a frozen confection baving a coarse lexture in
a frazen confection machine having a central refrigen-
tion vnil housed within a metal drum, an assembly for
removing frozen confection formed on the metal drum
and translating the [rozen confection toward a dis-
charge port, and means for uctivating ibe assembly for
removing frozen confection;
discharging the coarse frozcn confection into an asrembly
momnted 10 the frozen conlection and below ils dis-
charge porl, the assembly including » chamber having
an inlot for receiving frozen confeclion from the dis-
charpe port of the machioe, a whipping device posi-
tioned within the chamber, the whipping device rotal-
ably attached 10 a motor shafi and ap ouilet;

activaling 8 molor attached 1o the motor shafi, causing.

rotstion of the whipping deviee;

whipping the coarse frozen confection into a semi-frozen
slurry and iransporting the semi-frozen shury 1o the
outler; and

dischargiog the semi-frozen shury from the outlel.

TO7 =
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Como resultado del examen de forma, realizado con fundamento el el articulo 38 de la
Decisién 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacion en Materia de Patentes (PCT), regla 61 bis del Reglamento y Circular
Unica de la Superintendencla de Industria y Comercio, se le comunica que:

D La soliciiud no contiene la traduccitn de las relvindicaciones tal como fueron
pr%senladas. (Numeral 5.2.5, capftulo quinto del tiulo décimo de la Circular Unica de
la SIC).

0 La solicttud nacional no contiens la traduccién de la solicitud intemacional tal como
::’e plglsg’mnda. (Numeral 5.2.5, capftulo quinto del tfulo décimo de la Circular Unica

la .

0 La solicltud no contiene ia copla del documento en que consta la cesién del derecho a
la patents del inventor al solicitante o a su causants. {Art. 26-k) Declsl6n 488).

0 La soliciiud no contiene el poder debldamente otorgado, con el lieno de los requisitos
exigidos por los articulos 63 y subsigulentes del Cédigo de Procedimiento Civil.
Adicionalmente, deberd presentar el documento que acredita la existencia y
representacién legal de la sociedad solicitante, cuando ésta fuere persona juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, se le requiere
para que dentro del término de dos meses siguientes a la fecha de notificacién del
presente oficio, complete los requisitos anterlormente enunciados. En caso de no dar
cumplimiento al presente requerimiento, la solicitud se considerard abandonada y
perderé su prelacion.

Notifiquese el presente oficio conforme & lo dispussto en el numeral 5.2, iiteral e), del
capftulo quinto del thulo primero de la Circular Unica N° 10 de 2001.
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