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AN ICE CREAM DISPENSER WITH MIXING, FLAVOURING AND WASHING DEVICES

The invention relates to an ice cream mixing apparatus for mixing ice cream
with one or more flavour additives, comprising a funnel for holding the ice

-cream and the flavour additives, an auger with a spindle for creating 2 mixing

action, an auger driver for rotating the auger spindle, and a linear actuator for
relative movement of the funnel and auger into a position in which the auger
is telescoped into the funnel, in which position a rotation of the auger will
mix the ice cream and the flavour additives.

The ice cream will normally be in hard form, while the flavour additives may
be fruits or nuts. The result of such a mixing is a semiliquid ice cream in
which the flavour additives are more or lcss distributed, which may be sold
to consumers. ' '

Such apparatuses are known from a number of patents. US 4 548 054,

US 4 637 221, US 4 708 489 and US 4 974 965 all describe machines or
apparatuses comprising an auger or agitator with a helical thread or cutter
extending into a funnel or container for holding the ice cream and additives. .

- The auger and funnel is rélative]y rotatable, and after some rotation the ice

cream and additives have obtained a semiliquid condition which is attractive
to consumers. '

All these apparatuses are however éncumbered with the drawback that after -
some use bacteriological growth will take place. which may constitute a

~“health risk to the consumer. To prevent this bacteriological growth manual

washing is required, which is time consuming and encumbered with the
drawback that the result depend very much of the care of the operator.

US 4 637 221 describes a rinsing process in which the operator by activating
a switch can initiate a rinsing of the auger and funnel by tap water. The
pu_rposé of the rinsing is to remove residues of ice cream to prevent
intermixing of flavours. The activatirig- is manual, and thus the intervals
between each rinsing is dependent upon the operator.

Modern health regulations require the bécterio!ogical level to be below
certain maximum values, which ¢annot be assured with prior art ice cream
mixing apparatuses. Prior art ice cream mixing apparatuses are thus
unsuitable in areas where such régulations apply.
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The object of the invention is to provide an ice cream mixing apparatus for
mixing ice cream with one or more flavour 'addi'tiv_es, in which the
bacteriological levél can be kept below a certain maximum value. The object
is further that the bacteriological level shall be kept below the certain
maximum value independent of the operator. The object is further that the ice
cream mixing apparatus shall also comprise means for preventing -
intermixing of different flavour additives without having to initiate a
thorough and tlme consummg complete washmg

The objects are achieved by an ice cream mixing apparatus as mentioned in
the introduction, charactenzed by the features of the claims.

The mventxon thus con51sts of an ice cream mxxmg apparatus for mixing ice
cream with one or more flavour additives, comprising a funnel for holding
the ice cream and the flavour additives, an auger with a spindle for creating a
mixing action, an auger driver for- rotatmg the auger spindle, and a linear
actuator for relative movement of the funnel and auger into a position in

~ which the auger is telescoped into the funnel, in which position a rotation of
‘the auger will mix the ice cream and the flavour additives. The funnel forms

part of an enclosure with a closable inlet for the ice cream and at least one
spray nozzle for pointinig a water spray at the auger for washing purposes.
Further the auger or the auger spindle has at least one vane in an area which
will be hit by the water spray during the relative movement of the funnel and
auger, causing a deflection of the water spray. This spraying may take place

~ duringa perlod when the mixing apparatus is not used for ‘mixing ice cream.

Preferably the at least one vane is located in or adjacent to a transition area
between the anger and the auger spindle. The vane or vanes have surfaces
which direct the water spray towards the auger spindle and the ice cream
inlet, and in order to enable a thorough spraying. of internal parts of the
funnel, there should preferably be more than one vane. The vanes may be
formed by a vane wheel, whlch may be mounted on the auger spindle.

Preferably the water supply to the spray nozzle includes a heated water

supply, with temperature between 40°C and 75°C, preferably between 50°C
and 70°C and most preferred between 60°C and 65°C, as this has been found
to be most beneﬁc1al for removing ice cream residues wnthout causing the ice
cream residues to coagulate. The heated water spraylng removes residue ice
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cream from the funnel and provides a thorough washing in which bacteria
and the basis for bacteriological growth is removed, thereby keeping the
bacteriological level below a certain maximum value. The heated water
supply may be achieved by a connection to a hot water tap, or a separate .

_heater which heats cold water.

A cold water supply, as well as a liquid detergent supply may also be
included in the supply to the spray nozzle. The liquid detergent may be
sprayed on the auger and funnel prior to, together with or in between the
heated water spraying, which enhances the washing and further reduces the
bacteriological level. ' '

Electric circuitry comprising switches and control valves may be used for
manually or automatically controlling the supply to the at least one spray
nozzle. This electric circuitry preferably form part of a control system
comprising an electronic control unit, a power supply and a control panel
with control buttons and control lights, for controlling electrical equipment.

The control system may initiate a heated water spraying on a regular timer .

basis by a timer in the electronic control unit. Preferably a complete washing
sequence as a minimum comprising a cold water spraying, a liquid detergent
spraying and a heated water spraying is initiated on a regular timer basis."-
Thereby the washing function is independent of the opcrator.

~A cold water spraying, i.e. a rinsing of the funnel, may be initiated manually

between mixing of ice cream with different flavour additives. The cold water
spraying may be of a shorter duration than the complete washing, yet the cold
water spraying will be sufficient to remove enough residues in the funnel to
prevent intermixing of ice cream with different flavours.

The auger driver may be adapted to rotate the auger spindle at variable
speeds, e.g. two different speeds, enabling a fast rotation of the auger when
there are no or little resistance to the rotation, and a slow rotation of the
auger when there is a resistance to the rotation caused by the ice cream.

The invention will now be explained by a description of a preferred
embodiment with refcrence to the accompanying drawings. In the drawings:

Fig. 1 is a schematic side view of an ice cream mixing apparatus according to
the invention.
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Fig. 2 and 3 are ‘side views of the ice cream mlxmg apparatus, 1llustrat1ng

washing.

'Fig. 4 isa plan viev\;bf a Vane whéel

Flg lisa schematlc sxde view of an ice cream mlxlng ‘apparatus for mixing
ice cream with one or more flavour additives accordmg to the invention,
1llustrat1ng the prmclpal parts The ice cream mlxmg ‘apparatus comprises a
frame 25 with a foot 26 for placmg ona not 1llustrated support, e.g. a table.

- A funnel 2 for holdmg the i ice cream and flavour addltlves is supported by an

auger bearing box 34, which is supported by the ﬁ'ame 25. An essentially
vertical auger 3 with its spindle 4 is rotatably supported by journal bearlngs

in the auger b_eann_g box 34, and axially supported by- a driver bracket 24.

The driver bracket 24 also supports an auger 'drive_ff 5, which consists of an
auger motor 23 and a sheave/belt transmission 22 for transferring rotational

_movement to the auger spindle 4.

The funnel 2 forms part of an enclosure 8 with a clo'sable inlet 9 which is

- slanting upwards, and which can be closed by a lid 35 which is hinged to the
" inlet 9 in a hinge.36. A funnel outlet 20 with an ice cream nozzle 38 points at

a cup 32 which is placed in a cup holder 56. The cup holder is perforated to
allow wash water and spilt ice cream to flow to a smk 33 and further toa

- drain condmt 57

A linear actuator 6, which may be a pneumatic cylinder, or preferably an
. electrically operated linear actuator, is attached to the apparatus frame 25 via

an actuator bracket 37.-An actuator rod 27 extends vertically from the linear
actuator 6, and is connected to a spring means 39 in a lower spring
attachment 41. The spring means 39 is attached to the driver bracket 24 in an
upper spring attachment 40, and thus the sprmg means 39 is arranged
between the linear actuator 6 and the driver bracket 24. The driver bracket 24

' is attached to a slide bracket 31 which via a rail 30 Wthh is fixed to the
“ frame 25 is shdmgly guxded in a vertical dlI'CCthl’l 1llustrated by an arrow

42.

In fig. 1 the spring xjr:_le_ans 39 is illustrated in its retfa_cted position.
Corresponding stop'per elements formed by a stopper bar 28 on the actuator
rod 27 and stopper bolts 29 on the driver bracket 24 are in engagement and
prevents a retraction of the spring means 39 beyond its retracted position. In
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this position the sﬁrmg means 39 is somewhat preténsioned, in order to
prevent play during initial extension of the spring means.

In fig. 1 the linear actuator 6, i.e. the actuator rod 27, is illustrated in an
upper position, and the auger 3 is illustrated in a corfespondin_ g position .
outside the funnel 2. An activating of the linear actuator 6 causes the actuator
rod 27 to move down, in the direction illustrated by arrow 42. The movement -

“of the actuator rod 27 is via the spring means 39 transferred to the driver

bracket 24, causing the driver bracket with the sheave/belt transmission 22,
the motor 23 and the auger spindle 4 to move down, in the direction of the
arrow 42. The auger 3 thus moves down as illustrated by arrow 7, and hits a
block of ice cream 1 which is located in the funnel 2. If the ice cream is hard, -
which it normally will be to a certain extent, a further movement of the auger -
3 will be prevented, causing an extension of the spring means 39. A: further
movement of the actuator rod 27 in direction 42 will further extend the spring
means 39, which exerts a tension force which tries to force the auger 3 into
the ice cream 1. SRR

The auger 3 is simultaneously rotated, which softens the ice cream 1. The
spring means retracts and forces the auger 3 into the ice cream 1, and-after -

some time the auger 3 is telescoped into the funnel 2. When the end 21 of the *

auger 3 reaches the bottom of the funnel, the spring means 39 will again'be

in the retracted position, and the stopper bar 28 and the stopper bolts 29 will -
again be in engagement. A reversing of the linear actuator 6, i.e. a movement
of the actuator rod 27 in the direction opposite the arrow 42, will withdraw -
the auger 3 from the funnel 2.

Fig. 1 also illustrates a spray nozzle 10 for pointing a water spray at the

auger 3 for washing purposes. A vane wheel 14 is located in a transition area -
between the auger 3 and the auger spindle 4, causing a deflection of the water -
spray during a movement of the auger 3 past the spray nozzle 10. A heated
water supply 16, a cold water supply 17 and a liquid detergent supply 18, in

- which liquid detergent is supplied from a liquid detergent container 53 via a

pump 54, and corresponding not illustrated control valves, allow various
spraying concepts to be used for washing or rinsing the enclosure 8 and the
auger 3 between the ice cream mixing.
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. The ice cream mlxrng apparatus also includes electric circuitry with a

programmable electromc control unit, a power supply, switches, pushbuttons

- and lamps. In order not to overload figure 1, these 1tems are left out. The

electronic control unrt may include mlcroelectromcs for both manual and
automatic actlvatlon of the lmear actuator, swrtches, lamps, motors and
control valves. The automatlc activation can be based on input from sensors
or a timer and mciude sequenclng of functions. These items as well as their
functioning and physmal arrangement are conventronal and do not form a
part of the mventlon

‘In use the operat()r puts a charge of ice cream 1, typically hard ice cream, and

acharge of flavour additive, typically fruit, berries or nuts (not illustrated),

into the inlet 9. He then pushes a button which activates the auger motor 23

and the linear actuator 6, and the auger 3 enters the funnel 2, as explained
above. The rotation of the auger 3 causes a m1x1ng of the ice cream 1 and the

flavour additives into a semiliquid mixture which’ ‘after a certain time, e.g. 5
. seconds, is poured--ont,through the outlet 20 and into the cup 32 for
.._c'onsumption. The nozzle 38, which may.have the shape of e.g. a star, gives
~_ the ice cream mithre the desired shape. . o '

* The auger driver 5; may be adapted to fotate the auge'r'spindle 4 at variable
'speeds or two or more fixed different speeds. This can be achieved by a

multispeed motor, ‘or:a shifting in the sheave/belt transmlssmn 22. Preferably
the mixing of the i 1ce cream 1 is carried out by operating the auger 3 at a low

,speed during a fast movement ‘of the linear actuator 6 during a first phase of

the ice cream mixing, and operating the auger 3 at a high speed during a slow
movement of the lmear actuator 6 during a second phase of the ice cream
mixing, as this ensures a quick mixing without overloading the auger driver.

Fig.2and 3 1llustrates spraying of the auger and the funnel and items
associated with the spraying.’ '

: The spray nozzle 10 i is connected to the heated water supply 16 via a control

valve 60, the cold water supply 17 via a control valve 61 and the liquid
detergent supply 18 via a check valve 62. The __co_ld __and heated water supplies
may be connected to external water taps, or cont_ai_he_rs in the apparatus. The
water and the liquid detergent may be supplied by 3any kind of conduit, e.g.
plastic hoses or tubing. The control valves 60 and 61 are solenoid valves
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which can be eleéfitally activated by electric ciféiiitry 51 from the control
unit 19. The electric circuitry 51 can also activate the pump 54 to supply
liquid detergent from the liquid detergent container 53. The liquid detergent
container 53 is filled manually when necessary.

In fig. 2 the auger is identified with 3 in a position outside the funnel 2, and
with 3' in a position within the funnel. In both these positions of the auger, a
water spray 11 from the spray nozzle 10 hits the funnel essentially opposite

the nozzle.

In fig. 3 the auger 3 is in an_intefmed_i-at'e' position, on its way.to one of the
positions illustrated in fig. 2. In this intermediate position the vane wheel 14 -
is hit by the water spray from the nozzle 10, and a deflected, distributed
water spray 12 dirccted towards the auger spindle 4 and the ice cream inlet 9
is formed. In this way areas of the funnel and the auger which is not hit by

the direct spray 11 is also washed. Preferably the auger is rotated during the
spraying, causing the spray to be directed at different points of the funnel and
auger.

The at least one vane must be located in an area which will be hit by the .

water spray 11 during the relative movement of the funnel 2 and auger 3. A"
location in or adjacent to a transition area between the auger 3 and the auger. -
spindle 4 is preferred.

The auger 3 or the auger spindle 4 should have at least one vane. Fig. 4
illustrate a vane wheel 14, including eight vanes 13. The vanes 13 have
surfaces 15 pointing in different directions, for directing the water spray in
different directions. The vane or vanes may be designed as straight, angled or
curved blades or surfaces of a base portion. In the illustrated example the
base portion of the vanes is the vane wheel itself. It should be understood,
however, that several vane arrangements are possible, and that the vane or
vanes may ¢.g. be formed integral with the auger or the auger spindl'e.

Fig. 1-3 illustrate only one spray nozzle 10. More than one nozzle is however
conceivable, to improve the washing efficiency. The illustrated nozzle 10 is -
located besides the auger 3. Alternatively or additionally one or more nozzles
may be located above the auger 3, to point a water spray down.
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- Cold water waslung or rinsing may be initiated by the operator between

mixing of ice cream. thh different flavour addmves in order to prevent

. intermixing of the addmves The control unit 19 then encrgises the cold

water control valve 61 and starts the auger 3, thereby spraying the funnel 2
and auger 3 with cold water while the auger is rotatlng A timer function in -
the control unit ensures that the cold water washmg is'maintained for a
predetermined penod typlcally 20 seconds. The wash water is discharged to
the sink 33 and further to the drain condmt 57.

At predetermined i mtervals typlcally 1 hour, a heated water wash is initiated
by a timer in the control umt As a minimum the heated water wash
comprises a heated water spraying. Prcferably the heated water wash includes
a washing sequence comprlsmg a cold water spraymg, a liquid detergent
spraying and a heated water spraymg The washmg may also include rotating
the auger, which as mentloned above may be rotated at variable or different

- ﬁxed speeds

At least the heated water wash but also the cold water rinsing, may be
accompamed by’ a lmear movement of the auger 3 causmg the vane to pass

' the nozzle 10 and deﬂect the water spray

g .In a preferred embodlment the end 21 at the apex of the auger 3 is adaptcd to

close the funnel outlet 20 when the auger is. telescoped completely into the
funnel 2. This allows filling the funnel with heated or cold water, and
rotating the auger. Such a rotation will create a water swirl which due to the

' centrlfugal action W111 wash the funnel thoroughly ‘The central portion of the

auger will, however, be better washed by a rotation: of the auger during the
spraying. The washmg sequence may include both spraymg the auger while it
is rotating and ﬁllmg the funnel with water and rotatmg the auger, in order to
wash all parts thoroughly ' :

A heated water wash ora sequ'ence including a heated water wash, may also
be manually mmated by a push button

Thus a number of dlfferent washmg sequences is possrble The steps of the
washing sequence as:well as their lengths are controlled by the control unit,
and different washing sequences may be realised by different programming
of the control unit. -
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The heated water sliould preferably have a tempei‘?;thre between 40°C and
75°C, preferably between 50°C and 70°C and most preferred between 60°C
and 65°C, as this have been found to ensure proper washing without causing
the substances in the ice cream to coagulate. This temperature can be
achieved by a heater which heats cold water and is controlled by a thermostat
that ensures the correct temperature, or a mixing element whxch mixes hot
tap water with cold tap water to the correct temperature.

A number of additional functions may be included in the control unit, e.g.

pulsing of liquid detergent with predetermined intervals during the heated
water wash, and logical checks to ensure that neither ice cream mixing, cold
water wash nor heated water wash may. be initiated while one of these
processes are ongoing. '

The invention has in the above been described with reference to an ice cream
mixing apparatus in which the funnel is stationary, and the ahger is
essentially vertical and telescoped into the funnel from above by a linear
actuator. It should however be understood that the invention will be equéll‘y -
applicable for an ice cream mixing apparatus with an auger with a different
orientation, e.g. horizontal, and a different prineiple for creating the relative
movement for telescoping the auger into the funnel, e.g. by moving the-
funnel.
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CLAIMS

1. An ice cream mlxmg apparatus for mrxmg 1ce cream (1) with one or

more ﬂavour addrtlves comprlsmg a funnel (2) for holdmg the ice cream (1)
and the flavour addttlves an auger (3) with a spmdle (4) for creating a

- mixing action, an auger driver (5) for rotatmg the auger spindle (4), and a

linear actuator (6) for relative movement of the funnel (2) and auger (3) into

a position in which the auger (3) is telescoped mto the funnel (2), in which
- . position a rotation: of the auger (3) will mix the i 1ce cream (1) and the flavour
... additives, charactenzed in that the funnel (2) forms part of an enclosure (8)
10 .

with a-closable inlet (9) for the ice cream (1) and at. least one spray nozzle

. (10) for pointing a water spray (11) at the auger (3) for washmg purposes,
..and that the auger (3) or the auger spindle (4) has at least one vane (13) in an

.- .-area which will be hlt by the water spray (11) dunng the relative movement

15

. 20._.

30

of the funnel (2) and auger (3), causmg a deﬂectlon of the water spray (] 2).

2. An apparatus accordmg claim I,
. characterized in. that the at least one vane. (13) is located in or adjacent to a
- transition area between the auger (3) and the auger spmdle 4).

‘3. :'_' An apparatus accordmg to clalm 1 or 2
B charactenzed in that the at least one vane (13) is formed by a vane wheeI

(14).

4. An apparatus accordmg to one of the preceding claims,

characterized in that the at least one vane (13) has a surface (15) which direct
the water spray (11) towards the auger spindle (4). aad the ice cream inlet (9).

5. An apparatus according to one of the preceding claims,
characterized in that the at least one vane surface (15) is a straight, angled or

--curved surface of a blade or base portion.

”6. An apparatus- according to one of the preceding claims,
 characterized in a h_eated water supply (16) to the spray nozzle (10).

7. An apparatus; according to claim 6,

characterized in comprlsmg a temperature regulator for the heated water for
keeping the water temperature between 40°C and 75°C, preferably between

50°C and 70°C and most preferred between 60°C and 65°C.

‘A R R '
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8. An apparatus;according to one of the preceéding claims,
characterized in a cold water supply (17) to the spray nozzle (10).

9. An apparatus according to one of the preceding claims,
characterized in a liquid detergent supply (18) to the spray nozzle (10).

10.  An apparatus according to one of the preceding claims,
characterized. in electric circuitry (51) comprising switches and control
valves (60, 61) for manually controlling the supply to the at least one spray
nozzle (10).

11. An apparatus according to one of the preceding claims,

_ characterized in electric circuitry (51). comprising a control unit (19),

switches and control valves (60, 61) for automatically controlling the supply
to the at least one spray nozzle (10).

12.  An apparatus according to claim 11,
characterized by the control unit (19) initiating a heated water spraying on-a
regular timer basis.

13.  An apparatus according to claim 11,

characterized by the control unit (19) initiating a washing sequence
comprising a cold water rinsing, a liquid detergent spraying and a heated -~
water washing on a regular timer basis.

14. An apparatus according to one of the preceding claims,
characterized in that the auger driver (5) is adapted to rotate the auger
spindle (4) at a variable speed or fixed different speeds.

15. An apparatus according to claim 14 and any of the claims 11-13,
characterized in that the control unit (19) controls the speed of the auger (3)
and the linear actuator (6) during the mixing of the ice cream (1), the control
comprising operating the auger (3) at a low speed during a fast movement of
the linear actuator (6) during a first phase of the ice cream mixing, and
operating the auger (3) at a high speed during a slow movement of the linear
actuator (6) during a second phase of the ice cream mixing.

16. An apparatus according to one of the preceding claims,
characterized in that the auger spindle (4) is essentially vertical, the funnel
(2) has a lower outlet (20) for the mixed ice cream (1), and that the end (21)

-

R ) 0 T
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of the auger (3) opposite the spindle (4) is adapted to close the funnel outlet
(20) when telescoped completely into the funnel (2).

17. An apparatus according to one of the }'irec'eding ‘claims,
characterized in that the auger spindle (4) is essentially vertical, and that the
ice cream inlet (9) is slanting upwards.

18. An apparatus according to one of the preceding claims,
characterized in that the at least one spray nozzle (10) is located besides the
auger (3).

19.  An apparatus according to one of the preceding claims,
characterized in that the at least one spray nozzle (10) is located above the

| aug'er 3).
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