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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 a mixing 

5 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 wil1 normally be in hard form, while the flavour additives may 
IO be fruits or nuts. The result of such a mixing is a semiliquid ice cream in 

which the flavour additives are more or less 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 

15 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 relatively rotatable. and after some rotation the ice 
cream and additives have obtained a semiliquid condition which is attractive _ 
to consumers. 

20 All_ these apparatuses are however encumbered 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. 

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

30 Modern health regulations require the bacteriological level to be below 
certain maxi~um values, which cannot be assured with prior art ice cream 
mixing apparatuses. Prior art ice cream mixing apparatuses are thus 
unsuitable in areas where such regulations 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 additives, in·which the 

bacteriological level can be kept below a certain maximum value. The object 

is further that the bacteriolOgical level shall be kept befow the certain 

5 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 time· consuming comp lei~ washing. 

The objects are achieved by an iCe cream mixing apparatus as mentioned in 

10 the introduction; characterized by the features of the claims. 

The invention thus consist~ of 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 a 

mixing action, an auger driver for rotating the auger spindle, and a linear 

15 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 pointing a water spray' at the auger for washing purposes. 

20 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 

during a period when.the mixing apparatus is notused for mixing.ice cream. 

Preferably the at least one vane is located in or adjacent to a transition area 

25 between the auger and the auger spindle. The vane or varies 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, which may be mounted on the auger spindle. 

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

supply, with temperature between 40°C and 75°(;, pr.eferably between 50°C 

and 70°C and most preferred between 60°C and 65°0, as this has been found 

to be most beneficial for removing ice cream residues without causing the ice 

cream residues to coagulate. The heated water spraying 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 remove~ 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 

5 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 

I 0 bacteriological level. 

Electric circuitry comprising switches and control valves may be used for 
manually or automatically co~trolling 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· 

15 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 ... 

20 Thereby the washing function is independent of the operator. 

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 

25 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. 

30 The invention will now be explained by a description of a preferred 
embodiment with reference 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 mixing apparatus, illustrating 

washing. . .. 

Fig. 4 is a plan vieV\'. of a vane wheel. 

Fig. 1 is a schematic side view of an ice cream mixing· apparatus for mixing · 

5 ice 'cream with one or more flavour additives accortling to the invention, 

illustrating the prin:cipal parts. The ice cream mixi~~ apparatus comprises a 

frame 25 with a foot.26 for placing on a not iHustrated support, e.g. a table. 

· · A funnel 2 for holding the ice cream and flavour additives is supported by an 

auger bearing box 34, which is.support~d by the frame 25. An essentially 

10 vertical auger 3 with its spindle 4 is rotatably supported. by journal bearings 

' ii) the' auger bearing box 34, and axially supported' by a .driver bracket 24. 

The driver bracket -24 also supports an auger driver 5, which consists of an 

auger motor 23 and a sheavelbe,lt transmission 22 for transferring rotational 

. movement to the auger spindle 4. 
. . ' . 

15 The funnel 2 forms part of an enclosure 8 with a closable 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 filnnel outlet 20 with an ice cream nozzle 38 points at 

a cup32 which is placed in a cup holder 56. The cup holder is perforated to 

alJow wash water and spilt ice" cream ~o flow to a sink 33 and f\uther to a 
. . . . 

20 · drain conduit 5 7. 

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 3 7, An actuator rod 27 extends vertically from the linear 

actuat9r 6, and is connected to .a spring means 39 in a lower spring 

25 attachment 41. Th~ spring means 39 is attached to the driver bracket 24 in an 

upper spring attachment 40, and thus the spring me.ans 3 9 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 which is fixed to the . . 
frame 25 is slidingly guided in a vertical direction, illustrated by an arrow 

30 42. 

In fig. I the spring means 39 is illustrated in its retracted position. 

Corresponding stopper elements formed by a stopper bar 28 on the actuator 

rod 27 and stopper bqlts 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 J~flng means 39 is somewhat pf~t~nsioned, 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 corresponding position 

5 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 
10 arrow 42. The auger 3 thus moves down as illustrated by arrow 7, and hits a 

block of ice cream 1 which is Jocated 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 

15 means 39, which exerts a tension force which tries to force the auger 3 into 
the ice cream 1. 

The auger 3 is simultaneously rotated, which softens the ice cream L The 
spring means retracts and forces the auger 3 into the ice cream l, and after · 
some time the auger 3 is telescoped into the funnel 2. When the end 2.J of the 

20 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, wilI withdraw 

the auger 3 from the funnel 2. 

25 Fig. I also iJlustrates a spray nozzle 10 for pointing a water spray atthe 
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 

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

pump 54, and corresponding not illustrated control valves, allow various 
spraying c~ncepts 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 mixing apparat11s also includes electric· Circuitry with a 

programmable eleetr(>nic control unit, a power su~k;1y, switches, pushbuttons 

and lamps. In order.not to overload figure 1. theseit~ms are left out. The 

electronic control unit may include microelectronic~.for both manual and 

5 automatic activatio~ ~f the linear actuator, switches,Jamps. motors and 

control valves. Th~: :automatic .activation ~an be·b~~~d on input from sensors 
:; ·.: .: 

or a timer and includ~ sequencing of functions. These items as well as their 

functioning and physical arran~ement are conventional, and do not form a 

part of the invention. 

10 In use the operator puts a charge of ice cream l, typically hard ice cream, and 

a charge of flavour additive, typically fruit, beriies 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 mixing of the ice cream 1 and the 

.15 . flavour additives into· a semiliquid mixture which after a certain time, e.g. 5 

seconds, is poured ()Ut.through the outlet 20 and into the cup 32 . .for 

.cons-µmption. The nozzle 38, .which may have the shape of e.g. a star; gives 

.· the ice cream ~ixttlre the desired shape .. • .• . 

' The auger driver s: mai be adapted to rotate the auger spindle 4 at variable 

20 speeds or two or more fixed different speeds. This can be achieved by a 

multispeed motor, 'c:>r a shifting in the s.heave/belt traµsmission 22. Preferably 

the mixing of the i~e cream I is carried out by operating: the auger 3 at a Jow 

. 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 ~high speed during a slow 

25 . movement of the linear actuator 6 during a second .phase of the ice cream 

mixing, as this ensures a quick mixing without over]oading the auger driver. 

Fig. 2 and 3 illustrates spraying of the auger and the funnel and items 

associated with the spraying. 

The spray nozzle I 0 is connected to the heated water supply 16 via a control· 
. . : . . . 

30 valve 60, the cold water supply 17 via a control valve 61 and the liquid 

detergent suppJy 18 via a check valve 62. The cold· and heated water supplies 

may be connected ~o external water taps, or contaiiiers in the apparatus. The 

water and the liquid detergent may be supplied by any kind of conduit, e.g. 

plastic hoses or tubing. The control valves 60 and 61 are solenoid va]ves 
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which can be elect¥i°bally activated by electric ciigUitry S 1 from the control 
unit 19. The electric circuitry s 1 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. 

S 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 I 0 hits the funnel essentially opposite 
the nozzle. 

In fig. 3 the auger 3 is in an. intermediate position, on its way to one of the 
10 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 directed towards the auger spindle 4 and the ice cream inlet 9 
is formed. In this way areas of the funnel and the auger V\'hich is not hit by 
the direct spray 11 is also washed. Preferably the auger is rotated during the 

15 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 · 

20 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 

25 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 e.g. be formed integral with the auger or the auger spindle. 

Fig. 1-3 illustrate only one spray nozzle 10. More than one nozzle is however 
30 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 washi11g or rinsing may be initiated b~ the operator between 

mixing of ice cre~.with different flavour additiv~s, in order to prevent 

intermixing of the ~dditives. The control unit 19 tpcm energises the cold 

water control valve ~ 1 and start~ tbe auger 3, ther~by spraying the funnel 2 
5 and auger 3 with cold w~ter while the auger is rotating. A timer function in 

the control unit ensijres that the cold water washing, is maintained for a 

predetermined perl'~d, typically 20 seconds. The ~ash water is discharged to 
the sink 33 and further to the drain conduit 57. . ;' 

At predetermined i11tervals, typically I hour, a heated water wash is initiated 

10 by a timer in the c~nttol unit. As a minimum the h·eated water wash 

comprises a heated water spraying. Preferably the heated water wash includes 

a washfog sequenc~ comprising a cold water spraying, a liquid detergent 
spraying and a heat~d water spraying .. The wash in~ may also include .rotating 

the auger, which rui :hientioned above, may be rotated at variable or different 

15 fixed speeds. 
. . . 

At least the heated water wash, but also the cold water rinsing, may be 
accompanied by'a linear movement of the auger 3, causing the vane to pass 
th~ nozzle 1'0 and dgflect the water spray. . . 

. :·;· .. 

In a preferred embodimentthe .end 2 l at :the apex of the auger 3 is adapted to 

20 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 wiIJ create a water swirl which due to the 
centrifugal action ~ill wash the funnel thoroughly.: The central portion of the 

auger will, however, be better washed by a rotation ofthe auger during the 
25 · spraying. The wash~ng sequence may include both spraying the auger while it 

is rotating and filling the funnel with water and rot~ting the auger, in order to 
' :. . 

wash all parts thorm1ghly. 

A heated ·water wash, or a sequence including a heated water wash, may also 

be manually initiated by a push button. 

30 Thus a number of different washing sequences is possible. The steps of the 

washing sequence as well as their lengths are contro11ed 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 s~puld preferably have a tempef~ture 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 

5 achieved by·a heater which heats cold water and is controlled·by a thermostat 
that ensures the correct temperature, or a mixing element which 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 
10 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 auger is 

15 essentially vertical and telescoped into the funnel from above by a linear 

actuator. It should however be understood that the invention wiU be equally 
applicable for an ice cream mixing apparatus with an auger with a different 
orientation, e.g. horizontal, and a different principle for creating the relative 
movement for telescoping the auger into the funnel, e.g. by moving the· 

20 funnel. 
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CLAIMS 

1. An ice creaili inixing apparatus for mixing i~~·cream (1) with one or 
more flavour additl~~s,. comprising a funnel (2) fo; holding the ice cream (I) 
and the flavour ad4it(ves, an auger (3) with a spi:nc11¢. ( 4) for creating a . 

5 . mixing action, an ~tiger driver (5) for rotating the ~~-ger spindle (4), and a 
linear actuator(6) f~r relative movement of the f1µ1~el (2) and auger (3) into 
. a position in which; the auger (3) is telescoped intrl the funnel (2); in which 

. . ' . 

•. position a rotation ·?fthe auger (3) will mix the ice ·cream (I) and the flavour 
. additives, characterized in that the funnel {2) forms part of an enclosure (8) 

10 with a· closable inlet(9) for the ice cream (1) and at:Jeast one spray nozzle 
( 10) for pointing a water spray ( 11) at the auger (3) for washing purposes, 

15 

.. and that the auger (3) or the auger spindle (4) ha~ ·aUeast one vane (13) in an 
.· : area which will be:~it by the water spray (11) dutjngthc relative movement 

of the funnel(2) anc[aug'er (3), causing a deflection.ofthe water spray (12). 
~ ' . ' 

2. An apparatu~ according claim 1, 
.. ch1;1racterized in th~t:the at least one vane.(13) is located in or adjacent to a 
· transition area betw,een the auger (3) and the auger spindle (4). 

···. · ... 

'3 .. · An apparatus a~cordin.g to claim I or 2, 
· · characterized in that the at· least one vane (13) Is formed by a vane wheel 

20 (14). 

4. An apparatus according 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) and the ice cream inlet (9). 

5. An apparatus according to one of the preceding claims, 
25 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 heated water supply ( 16) to the spray nozzle (I 0). 

7. An apparatus• according to claim 6, 
30 characterized in coinprising a temperature regulator.for the heated water for 

keeping the water temperature between 40°C and 7 5°C, preferably between 
50°C and 70°C and most preferred between 60°C and 65°C. 

111111111111111111' 1111111.1111 
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8. An appara,~s,!Jlccording to one of the preceijjng 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). 

5 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, 
10 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 

15 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. 

20 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) 

25 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. 

30 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) 

111111111/11111111111111111111 
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of the auger (3) opposite the s:pindle (4)is adapted to cJose the funnel outlet 

(20) when telescoped completely into th~ fumi.el (2). 

17. An apparatus according to one of the preceding ·claims, 

characterized in that the auger spindle (4} is essentially vertical, and that the 

5 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 (I 0) is located besides the 

auger (3). 

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

10 characterized in that the at least one spray nozzle (10) is located above the 

auger (3). 
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