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(57) ABSTRACT 

Apparatus for dispensing a product includes a surface With 
a rotary axis and a periphery for supporting a layer of 
material, a motor for rotating the surface, a vertical forming 
cylinder positioned adjacent to the periphery, the cylinder 
having a side WindoW opposite the periphery and a bottom 
opening beloW the surface, and a ?rst scraper positioned 
above the surface and extending cross-Wise to the direction 
of rotation of the surface. The ?rst scraper engages the rotary 
surface While the surface is rotating to scrape the material 
into a roW of scrapings on the surface. A second scraper is 
positioned above the surface adjacent to the ?rst scraper and 
extends perpendicular to the ?rst scraper, the second scraper 
engaging the surface and being movable parallel to the ?rst 
scraper. An actuator moves the second scraper between a 
?rst position adjacent to the axis and a second position 
adjacent to the periphery so that the second scraper pushes 
the roW of scrapings from the surface into the forming 
cylinder through the WindoW thereby collecting the scrap 
ings Within the cylinder. An ejector movable Within said 
forming cylinder pushes the collected scrapings as a shaped 
product out of the cylinder through the bottom opening 
thereof. A dispensing method is also disclosed. 
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APPARATUS FOR LEVELING A LIQUID 
DEPOSITED ON A FLAT SURFACE 

RELATED APPLICATIONS 

[0001] This application is a divisional of prior application 
U.S. Ser. No. 10/881,684, ?led on Jun. 30, 2004, Which is a 
divisional ofU.S. Ser. No. 10/726,815, ?led on Dec. 3, 2003 
(noW U.S. Pat. No. 6,952,928), Which is a divisional ofU.S. 
Ser. No. 10/160,674, ?led on Jul. 31, 2002 (noW U.S. Pat. 
No. 6,698,228), Which claims the bene?t of Provisional 
application Ser. No. 60/336,252, ?led on Nov. 2, 2001. The 
contents of each of these applications are incorporated 
herein by reference in their entirety. 

BACKGROUND 

[0002] Aerated froZen food products generally require the 
mixing of selected liquid ingredients With a prescribed 
volume of air and freezing of the resultant mixture and 
dispensing of the ?nished product. The desirability of the 
?nished product is often related directly to the manner and 
to the degree in Which the air is metered and blended With 
the liquid ingredients of the mixture, referred to as overrun, 
and the manner in Which the blended mix is froZen and then 
dispensed. The prior art is replete With examples of appa 
ratus for dispensing ice cream and other semi-froZen dairy 
products such as soft ice cream and froZen yogurt. 

[0003] Conventionally, such machines are usually dedi 
cated to dispensing one or tWo ?avors of product and, in 
some cases, a combination of the tWo. For example, in an ice 
cream shop, there may be one machine With tWo separate 
freeZing chambers for making and dispensing chocolate and 
vanilla ice cream, a second tWo-chamber machine for mak 
ing and dispensing straWberry and banana ice cream, a third 
machine dedicated to making and dispensing coffee and 
froZen pudding ?avors, and so on. The reason for this is that 
each chamber typically contains a volume of ice cream 
greater than is required for a single serving. In order to 
dispense a di?‘erent ?avor ice cream, that chamber must be 
emptied and cleaned before the neW ?avor can be made in 
that chamber and appear at the outlet of the dispenser. 
Additionally, the vat of pre?avored mix from Which the 
froZen product is made must also be very clean. While high 
volume ice cream shops and confectionery stores may have 
sales to justify the presence of several dispensing machines 
dispensing many di?‘erent products and ?avors, smaller 
sales outlets can usually only a?‘ord one or tWo such 
machines and are thus restricted in the number of ?avors that 
they can o?‘er to customers. 

[0004] Further, because the product is typically formed in 
a quantity that is greater than that to be dispensed at any one 
serving, the excess product remains in the chamber after 
formation and until additional servings draW it doWn. The 
excess is thus subjected to further freeZing, Which promotes 
crystallization. Because of the relatively large quantity of the 
premixed ?avors, and the continuous freeZing of several 
quarts of the product, the freshness and palatability of the 
product may be adversely a?‘ected in outlets With relatively 
sloW sales of the product. 

[0005] Another disadvantage of the prior dispensers is that 
they have many interior surfaces and moving parts that are 
di?icult and time consuming to clean and maintain at the end 
of each day or at intervals prescribed by local Health 
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Department regulations. Each dispenser must be purged of 
any remaining product, and it’s chamber Walls, pumps and 
other internal parts cleaned thoroughly to prevent groWth of 
bacteria that could contaminate the product being delivered 
by the dispenser. Not only is the cleaning operation expen 
sive in terms of doWn time, it is also costly in terms of 
product Waste and is an unpleasant and di?icult job to get 
employees to do properly. 

[0006] Us. Pat. No. 5,433,967 discloses a method and 
apparatus for producing and dispensing an aerated product, 
Wherein the apparatus includes a mixing chamber having a 
?rst inlet for receiving a liquid, a second inlet for receiving 
a gas, and an outlet leading to a continuous tube that has a 
relatively small cross section. The tube has one end posi 
tioned to receive the ?uid ef?uent from the mixing chamber 
outlet and its other end is spaced from that outlet so that the 
el?uent is subjected to con?ned turbulent mixing in the tube 
until the ?uid product is discharged from the other end of the 
tube. If that product is to be cooled, the tube leads to a 
cooling Zone or surface that cools and at least partially 
freeZes the liquid product issuing from that tube. The 
apparatus disclosed there is especially suitable for making 
and dispensing froZen yogurt and ice cream and alloWs for 
the service of individualiZed fresh product portions in a 
variety of ?avors. 

[0007] Us. Pat. No. 5,727,713 discloses a dispenser prod 
uct supply unit that includes a pressuriZable container for 
containing a product liquid or base and having an opening 
leading into one end of a conduit. Formed integrally in the 
conduit is a mixing chamber at Which a gas may be added 
to the liquid, folloWed by an elongated tube for causing 
turbulent ?oW of the mixed ?uids. Side branches from the 
conduit may also be present for introducing one or more 
?avors into the ?uid ?oWing through the conduit. The 
opposite or outlet end of the conduit may be coupled to a 
distribution manifold that can distribute the aerated liquid 
issuing from the turbulence tube onto a freeZing surface as 
a relatively thin layer. The container, conduit and side 
branches constitute a one-piece disposable structure that is 
especially suitable for producing and dispensing ?avored 
dairy products from an associated dispensing apparatus in an 
e?icient and sanitary manner. 

[0008] While the apparatus described in the above patents, 
the contents of Which are hereby incorporated herein by 
reference, have existed separately in the prior art, until noW 
no Way has been found to combine them into a single 
machine capable of e?iciently and economically making and 
dispensing different froZen food confections in a Wide 
variety of ?avors and in di?‘erent formats (e.g., as a cup or 

cone). 

SUMMARY 

[0009] This invention relates to a method and apparatus 
for producing and dispensing aerated and/or blended food 
products. While the invention may be used to produce a 
variety of products, it has particular application to the 
production and dispensing of froZen confections such as ice 
cream and froZen yogurt. Consequently, We Will describe the 
invention in that context. It should be understood, hoWever, 
that various aspects of the invention to be described also 
have application to the making and dispensing of various 
other food products. 
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[0010] Disclosed herein is an improved apparatus for 
making, mixing and/or dispensing various food products on 
demand. The apparatus can produce and dispense various 
food products and does not require the maintenance of a 
large supply of pre-?avored mixes and/or a large supply of 
?nished product Within the apparatus. The apparatus can 
also facilitate changing substantially immediately from one 
product type to another to satisfy the demands of individual 
customers. 

[0011] Further, embodiments of the apparatus can produce 
and dispense individualized portions of freshly aerated ?a 
vored frozen products on demand and in different formats 
(e.g., as a cup or cone). Embodiments of the apparatus for 
producing and dispensing aerated frozen products are also 
designed to be easy to clean and to maintain in a sanitary 
condition. Additionally, the apparatus can selectively mix or 
blend many different ?avors While aerating a base product 
such as a neutral ice cream, fat-free ice cream, soy, sorbet or 
yogurt base. When embodied as a frozen product-dispensing 
machine, the apparatus can have minimal product carryover 
from one serving to the next, Which prevents, e.g., a serving 
of vanilla ice cream from being contaminated by residue 
from a prior serving of chocolate ice cream. 

[0012] Further still, apparatus for this general type can 
occupy a relatively small amount of ?oor space, While being 
able to dispense food products having a Wide variety of 
bases, ?avors and mix-ins. An apparatus of this type can also 
maintain the product supply under sanitary conditions until 
it is dispensed. The apparatus can also effectively and 
e?iciently carry out the dispensing methods disclosed in the 
above patents. 

[0013] One embodiment of the apparatus is a self-con 
tained unit housed in a cabinet having a door containing a 
product selection control panel and a portal providing access 
to a product dispensing station including a vertically move 
able tray that can support a product container such as a cup 
or cone placed on the tray. The apparatus includes a rotary 
horizontal freezing surface and motive means for rotating 
that surface about an axis. The freezing surface constitutes 
the evaporator component of a closed-loop refrigeration 
system situated in the cabinet. When the refrigeration system 
is in operation, it maintains the surface of the freezing 
surface at a selected temperature that is loW enough to freeze 
or partially freeze a liquid product mix such as sorbet, yogurt 
or ice cream mix deposited on that surface. 

[0014] Spaced above the freezing surface is a turret sec 
tion including a turret having a plurality of pumpable 
containers ?lled with different liquid ?avors and supported 
on a rotary manifold. The manifold de?nes a plurality of 
mixing chambers, one for each container, and a separate 
turbulence tube leading from each mixing chamber to a 
separate outlet port in a depositing head over the freezing 
surface. Each container is connected to one of the mixing 
chambers of the manifold and motive means are provided 
for rotating the turret independently of the freezing surface, 
about an axis located above the freezing surface. 

[0015] Disposed adjacent to the turret are product base 
delivery means including one or more vertically moveable 
nozzles or ?ttings, each of Which receives compressed air 
and a different one of a plurality of liquid product bases 
pumped thereto from bulk supplies stored in the cabinet. 
Each of the aforesaid nozzles, When operative, may deliver 
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to the turret a liquid product base along With air (or not). By 
rotating the turret to position a selected mixing chamber of 
the manifold opposite a selected one of the delivery means 
nozzles, and loWering the nozzles to establish connections to 
that chamber While activating appropriate pumps, the 
selected product base With or Without air delivered by a 
nozzle is brought together With the selected ?avor pumped 
from a ?avor container. The tWo ?uids are then intimately 
mixed together in the manifold and conducted to the mani 
fold’s depositing head so that a ?xed volume or portion of 
the selected ?avored and aerated (or not) product mix is 
deposited on the freezing surface. 

[0016] The apparatus also comprises a stationary product 
delivery section disposed betWeen the turret section and the 
freezing surface. The delivery section has product mix 
leveling means in the form of a radially oriented self 
cleaning roller having a conical surface spaced above the 
freezing surface. When the freezing surface is rotated, the 
liquid product mix deposited thereon by the turret section is 
spread out and leveled to the height of the gap betWeen the 
roller and the freezing surface. Resultantly, the surface 
freezes or partially freezes the leveled product mix to form 
a thin, ?at layer of frozen, ?avored, aerated (or not) product. 
The delivery section also includes a radial scraper angularly 
spaced behind the roller, Which scrapes the layer of frozen 
product from the rotating freezing surface and gathers it into 
a radially extending ridge roW of frozen scrapings that is 
aligned With a vertically oriented forming cylinder located at 
the periphery of the delivery section just beyond the edge of 
the freezing surface. 

[0017] The delivery section also has a radially moveable 
scraping blade that operates in conjunction With the radial 
scraper to push the ridge roW of frozen product through a 
side WindoW of the forming cylinder to gather and compress 
the frozen product Within that cylinder. As Will be seen, 
When the scraping blade is fully extended, it actually closes 
the WindoW in the cylinder alloWing a piston moveable 
along the cylinder to further compact the product into a 
scoop shape and push the scoop of frozen product out the 
bottom of the cylinder into a container (e.g., a cup or cone) 
that has been placed on the tray at the product dispensing 
station and raised to position the container at a selected 
elevation under the forming cylinder. After the container is 
?lled, the tray is loWered so that the container may be 
removed from the tray through the portal in the cabinet door. 

[0018] As Will be described in more detail later, provision 
is made for cleaning the freezing surface, leveling roller, 
forming cylinder and piston betWeen servings to minimize 
product carryover from one serving to the next. Also as Will 
become apparent, the apparatus is designed so that all 
critical components of the apparatus are readily accessible 
for cleaning and routine maintenance. Thus, the present 
apparatus is able to e?iciently and effectively dispense, on 
demand, a variety of food products for a prolonged period of 
time and requires only a minimum amount of maintenance. 

[0019] It should also be understood that various aspects of 
the invention may be used to mix, blend and dispense 
various other hot or cold food products such as hot choco 
late, instant soups, juices and even candy, cookies, omelets, 
crepes and the like. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] In the accompanying drawings, described below, 
like reference characters refer to the same or similar parts 
throughout the different vieWs. The draWings are not nec 
essarily to scale, emphasis instead being placed upon illus 
trating particular principles of the methods and apparatus 
characterized in the Detailed Description. 

[0021] FIG. 1 is a perspective vieW of dispensing appa 
ratus incorporating the invention With the front door of the 
apparatus shoWn partially open. 

[0022] FIG. 2 is a similar vieW of the FIG. 1 apparatus on 
a slightly larger scale With the front door removed and With 
the apparatus’ turret section and delivery section shoWn in 
their closed positions. 

[0023] FIG. 3 is a similar vieW of the apparatus With its 
turret section shoWn in the open position and the delivery 
gate cover removed. 

[0024] FIG. 4 is a similar vieW of the apparatus shoWing 
both the turret section and delivery sections (sans cover) in 
their open positions. 

[0025] FIG. 5 is a right front perspective vieW of the FIG. 
1 apparatus devoid of the cabinet and other parts. 

[0026] FIG. 6A is a fragmentary perspective vieW on a 
larger scale shoWing part of the turret section of the FIG. 1 
apparatus in greater detail. 

[0027] FIG. 6B is a sectional vieW on a larger scale 
shoWing in detail a ?avor bottle pump in the FIG. 6A turret 
section. 

[0028] FIG. 6C is a fragmentary perspective vieW shoW 
ing the underside of the turret section. 

[0029] FIG. 6D is a sectional vieW on a larger scale taken 
along line 6D-6D of FIG. 6A. 

[0030] FIG. 7 is an enlarged perspective vieW shoWing the 
leveling roller in the delivery section of the FIG. 1 appa 
ratus. 

[0031] FIG. 8A is a perspective vieW from beloW illus 
trating the compaction/forming assembly in the delivery 
section of the FIG. 1 apparatus. 

[0032] FIG. 8B is a similar vieW from above of a portion 
of that assembly. 

[0033] FIG. 8C is a sectional vieW on a larger scale taken 
along line 8C-8C of FIG. 8A. 

[0034] FIG. 8D is a fragmentary perspective vieW shoW 
ing another portion of the delivery section in greater detail. 

[0035] FIG. 8E is a fragmentary sectional vieW, on a 
larger scale, shoWing a part of the FIG. 8A assembly in 
greater detail. 

[0036] FIG. 9 is a diagrammatic vieW of another part of 
the delivery section. 

[0037] FIG. 10 is a sectional vieW on a larger scale taken 
along line 10-10 of FIG. 4. 

[0038] FIG. 11 is a block diagram of the refrigeration loop 
in the FIG. 1 apparatus. 
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[0039] FIG. 12A is a sectional vieW on a larger scale of 
the rotary coupling/seal assembly for the rotary freeZing 
surface in the FIG. 1 apparatus. 

[0040] FIG. 12B is a similar vieW on a much smaller scale 
of another such assembly embodiment. 

DETAILED DESCRIPTION 

[0041] Referring to FIGS. 1 and 2 of the draWings, our 
dispensing apparatus is a standalone unit housed in a cabinet 
10 having a top Wall 10a, opposite sideWalls 10b and 100 as 
Well as rear and bottom Walls (not shoWn). The front of the 
cabinet is open for the most part except for a loW front Wall 
12 containing louvers to provide inlet air to the primary 
refrigeration unit. The front opening into the cabinet may be 
closed by a hinged door 14 that may be sWung betWeen an 
open position Wherein the door alloWs access to the interior 
of the cabinet and a closed position Wherein the door covers 
the opening into the cabinet. Suitable means 15a, 15b are 
provided for latching or locking the door in it’s closed 
position. 
[0042] As shoWn in FIG. 1, a relatively large opening or 
portal 16 is provided in door 14 so that When the door is 
closed, the portal 16 provides access to a dispensing station 
17 Within the cabinet at Which a customer may pick up a 
food product dispensed by the apparatus. Preferably, the 
portal is provided With a sWing-out door 1611 so that the 
portal is normally closed blocking access to station 17. A 
customer may select the particular product to be dispensed 
by depressing the appropriate keys of a control panel 18 
mounted in door 14 after vieWing product availability on an 
electronic display 19 above panel 18. In the event the 
apparatus is being used as an automatic vending machine, 
the control panel 18 may include the usual mechanisms for 
accepting coins, debit cards and currency and possibly 
delivering change in return. For advertising purposes, an 
illuminated display 20 may be built into the front of door 14 
as shoWn in FIG. 1. 

[0043] Referring noW to FIGS. 2 and 5, the cabinet 10 
includes a horizontal shelf 22 supported by the cabinet Walls 
more or less midWay along the height of the front opening 
into the cabinet. A pan 22a may sit on shelf 22 as shoWn in 
FIG. 2 to catch ?uid droppings. Shelf 22 includes an 
upstanding rotary coupling 24 covered by a boot 25, Wherein 
the coupling 24 rotatably supports a horiZontal freeZing 
surface 26. As shoWn in FIG. 5, freeZing surface 26 has a 
depending shaft 28 that extends doWn into the rotary cou 
pling 24, the input shaft of the coupling carrying a pulley 32 
that is coupled by a belt, and perhaps an idler mechanism 34, 
to the shaft of an electric motor 36 mounted to the underside 
of shelf 22. Under the control of a controller 38 in cabinet 
10, motor 36 may be activated to rotate freeZing surface 26 
at a controlled speed in the direction of the arroW A shoWn 
in FIG. 2. As We shall see, controller 36 is programmed to 
control all aspects of the apparatus including control of the 
speed and temperature of surface 26, the timing of various 
operations to be described, the operation of interlocks, base 
product and ?avor selections, etc. 

[0044] Referring to FIG. 5, freeZing surface 26 contains 
an internal spiral or sinuous ?uid conduit or path 42, the 
opposite ends of Which are connected via rotary coupling 24 
to ?uid lines (not shoWn) leading to and from a refrigeration 
system (shoWn generally at 44) that operates under the 
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control of controller 38. Suitable couplings With rotary ?uid 
seals Will be described later in connection With FIGS. 12A 
and 12B. 

[0045] Referring to FIGS. 5 and 11, refrigeration system 
44 comprises a primary compressor 44a, and a primary 
condenser and fan unit 44b. When the dispensing apparatus 
is in operation and the freezing surface 26 is rotating, the 
refrigeration system 44, under the control of controller 38, 
circulates refrigerant through the freeZing surface so as to 
cool the upper surface 26a thereof to a selected loW tem 
perature (e.g., —5 to +170 F.). 

[0046] Preferably, freeZing surface 26 is a direct expan 
sion freeZing surface; i.e., it functions as the evaporator 
component in the closed refrigerant loop of the refrigeration 
system 44, and the refrigeration control circuit in controller 
38 has tWo modes of operation, to Wit: STANDBY and 
DUMP. The STANDBY mode is operative during inactive 
periods of the apparatus to maintain the upper surface 26a of 
freeZing surface 26 at a speci?ed temperature, Tl (e.g., 0° 
F.). The DUMP mode is operative during periods of active 
product production. Since product production is intermit 
tent, the refrigerator control circuit can sWitch frequently 
betWeen the tWo modes. 

[0047] The STANDBY mode uses a standard expansion 
valve 40 in the refrigeration loop of system 44 Whose valve 
ori?ce is siZed to control the temperature of freeZing surface 
26 to maintain the upper surface 26a at the temperature T1. 
Due to the limits of the expansion valve, this control mode 
cannot provide the heat removal required to freeZe the 
product mix on surface 2611. Therefore, the DUMP mode is 
utiliZed to provide a high rate of heat removal from the upper 
surface 26a. The DUMP mode of operation utiliZes a sec 
ond, or so-called dump valve 41, that is connected in parallel 
With the standard expansion valve in the loop of refrigerator 
system 44. This mode provides a high heat removal rate 
from upper surface 2611 by ?ooding the refrigerant conduit 
42 in surface 26 With liquid refrigerant. As the refrigerant 
changes state to a gas in surface 26 (i.e., the evaporator 
component of the refrigeration loop), it cools the portion of 
the surface 26 adjacent conduit 42 to a temperature T2, that 
is appreciably loWer than T1. This creates a large tempera 
ture differential With the upper surface 26a causing the 
temperature of that surface to drop rapidly. 

[0048] In order to prevent the surface 26a from dropping 
beloW temperature T1, the depositing of product mix on 
surface 2611 by turret section 52 is initiated and the refrig 
erant modes are sWitched simultaneously, or Within a short 
period of time. This sets up a large temperature differential 
betWeen the loWer portion of surface 26 and the product mix 
being applied to the upper surface 26a thereof creating a 
high heat transfer rate. When the turret section stops apply 
ing product to surface 26 and the proper product temperature 
has been achieved, the refrigeration control system 44 
changes the operating mode from DUMP back to 
STANDBY until the dispensing process is ready to be 
initiated again. 

[0049] For this application, the ori?ce of the dump valve 
is siZed intentionally to prevent the liquid refrigerant from 
changing state to refrigerant gas. The intended effect of this 
is to alloW liquid refrigerant to ?oW into the evaporator (i.e., 
surface 26). Heat added to the evaporator (i.e., surface 26) 
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by the depositing of the relatively Warm product mix on that 
surface Will cause the liquid refrigerant in surface 26 to 
change state to a gas. 

[0050] The dump valve can be any type of metering or 
throttling device. In some applications, it may be desirable 
to use a manually set bypass valve, such as a needle valve 
or a capillary tube, that is operative in the DUMP mode to 
cause the aforesaid refrigerant gasi?cation in surface 26. 

[0051] Referring to FIGS. 3 to 5, preferably an electric 
bloWer 45 is mounted inside cabinet 10 in the comer 
betWeen the cabinet Walls 10a and 100. In the illustrated 
apparatus, the bloWer sucks in relatively Warm air at the top 
of the cabinet and delivers it via a duct 46 to a secondary 
cooling unit or system 47 at the bottom of cabinet 10. Unit 
47, under the control of controller 38, expels cold air, Which 
cools the cabinet 10 interior and especially the space under 
shelf 22 containing the supplies of the product base to be 
described later. If a more uniform temperature Within the 
cabinet is desired for a particular application, the air ?oW 
path through duct 46 may be reversed so that cold air is 
discharged at the top of the cabinet. Thus, the apparatus 
contains tWo distinct and separately controlled cooling sys 
tems 44 and 47, the former of Which cools freeZing surface 
26 and the latter of Which cools the interior cabinet 10. 

[0052] As best seen in FIGS. 2 and 5, the apparatus 
includes a turret section (shoWn generally at 52), Which 
provides a plurality of different ?avors. Positioned next to 
the turret section 52 is a product base delivery means 
(indicated generally at 54), Which, upon command, can 
deliver a selected one of a plurality of product bases, aerated 
or not, to the turret section Where it is mixed With a selected 
?avor from turret section 52. The turret section thoroughly 
mixes and aerates (or not) the ?avored product base and 
deposits same on the upper surface 26a of freeZing surface 
26. Disposed betWeen turret section 52 and the freeZing 
surface 26 is a product delivery section shoWn generally at 
56. The delivery section 56 includes means for spreading the 
?avored mix on the surface 26a so that it forms a layer of 
selected area and thickness, Which becomes froZen or par 
tially froZen. Delivery section 56 also includes means for 
scraping the froZen or partially froZen product from freeZing 
surface 26, compacting the product into a “scoop” and 
delivering that scoop to the dispensing station 17 from 
Where it may be removed by the consumer through the portal 
16 in cabinet door 14 (FIG. 1). 

[0053] It is apparent that the rotation of freeZing surface 
26 With respect to the ?xed delivery section 56 provide the 
necessary relative motion to facilitate the distribution and 
collection of the food product on that surface. Obviously the 
same e?fort could be accomplished With a stationary freeZing 
surface 26 and a rotary delivery section 56. In each case, the 
speed of rotation affects the dWell time of the products on the 
surface 26. That, in turn, affects the speed and degree of 
freeZing and therefore the texture and mouth feel of the 
resulting product. 

The Turret Section 52 

[0054] Referring to FIGS. 2 and 3, the turret section 52 is 
speci?cally designed to minimiZe parts and to maintain 
sanitary pathWays for the ?uids being deposited on the 
freeZing surface 26. It is illustrated as a sWing-out unit, but 
could just as Well be implemented as a pull-out draWer. In 
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any event, the illustrated section includes a horizontal gate 
58 that is connected by a hinge 62 to the cabinet’s sideWall 
10b. Gate 58 may be swung betWeen a closed, operative 
position Within cabinet 10 illustrated in FIG. 2 and an open 
position shoWn in FIG. 3 Wherein the turret gate is sWung 
out to provide access to the components of the turret section 
for resupply and maintenance purposes. A handle 64 is 
present at the free end of gate 58 to facilitate sWinging the 
gate betWeen those tWo positions, and a latch 66 and keeper 
6611 are provided to latch the gate in its closed position 
shoWn in FIG. 2. 

[0055] Suspended from gate 58 is a turret (shoWn gener 
ally at 67) comprising a shaft 68 that has an upper end 
rotatably supported Within gate 58 and extending doWn to a 
loWer end 68a, Which, When the turret section 52 is in its 
closed position, is situated in a clearance notch 69 (FIG. 3) 
formed in the delivery section 56. Shaft 68 is rotated by a 
servomotor 70 (FIG. 6C) mounted in gate 58 under the 
control of controller 38. A portion of that motor extending 
beloW the gate may be enclosed by a cover 71. Mounted and 
rotatably ?xed to shaft 68 is a circular plate 75 (FIG. 4) that 
supports a multiplicity, herein tWelve, of Wedge-shaped 
bottles or containers 74 held in position by spacers 76 
projecting up from that plate. Thus, the ?avor positions are 
directly related to the home position of the shaft 68 as 
detected by a home sensor (not shoWn). 

[0056] Removably mounted to the loWer end of shaft 68 
under plate 75 is a circular manifold 72 having a relatively 
thick side Wall that extends up around that plate. A pin (not 
shoWn) projecting up from the upper surface of the manifold 
engages in a hole on plate 75 to rotatably ?x the manifold to 
the plate and thus to shaft 68. The manifold is held in place 
against the plate by a nut 77 threaded onto the loWer end of 
the shaft. 

[0057] As seen from FIGS. 6A and 6B, each bottle 74 has 
a radially outWardly facing pumping section 78 including a 
radially moveable piston 82. When a piston 82 is depressed 
or moved inWard toWard shaft 68, the liquid in the corre 
sponding bottle 74 is pumped out through an outlet conduit 
84 that extends doWn into a top opening 86 in the side Wall 
72a of manifold 72. To eliminate the need for cleaning pump 
parts, the pumping section 78 may be permanently attached 
to bottle 74, Which may itself be disposable. 

[0058] As shoWn in FIG. 6B, the pumping section 78 is 
installed in an opening 88 in the front Wall 7411 of bottle 74 
adjacent to the bottom thereof. For reasons to be described 
later, the mouth of that opening is surrounded by a radial 
?ange 89. The pumping section includes a generally cylin 
drical housing 92, Which slidably receives the piston 82. The 
piston is movable betWeen an outer position shoWn in FIG. 
6B and an inner position closer to the closed inner end 92a 
of the housing. The piston is biased to its outer position by 
a coil spring 94 compressed betWeen the piston 82 and the 
housing end 92a. 

[0059] Pumping section 78 also includes an antechamber 
96 in ?uid communication With the interior of the housing 92 
at the closed end 9211 thereof. Antechamber 96 opens into the 
interior of the corresponding bottle 74 and is ?tted With a 
check valve 98 so that When piston 82 is moved to its 
extended or outer position shoWn in FIG. 6B, liquid in bottle 
74 is draWn into antechamber 96 and into housing 92. Also 
in ?uid communication With antechamber 96 is a ?uid 
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passage 102 that is connected by Way of a check value 104 
to the outlet conduit 84. When the piston 82 is moved to its 
inner or retracted position, the liquid in antechamber 96 and 
the housing 92 interior is expelled through passage 102 and 
check value 104 to the outlet conduit 84, section 78 also 
including provision for venting the bottle. 

[0060] In order to maintain optimum product quality, each 
bottle 74 is preferably used only once; i.e., it is a disposable 
item. It may be ?lled initially through an opening 105 (FIG. 
6C) near or at the top of the bottle, the opening of Which is 
then sealed to prevent reuse of the bottle. 

[0061] As best seen in FIGS. 6A and 6C, the outer end of 
each outlet conduit 84 is turned doWn and makes a sliding 
seal With the side Wall 86a of the opening 86 into Which it 
extends. Each opening 86 leads to a separate mixing cham 
ber 108 having an outlet 109 that connects to a separate 
turbulence tube or passage 110 leading to a separate outlet 
port 112 in a depositing head 114 at the underside of 
manifold 72. In other Words, outlet conduit 84 from each 
bottle 74 connects to a different mixing chamber 108 Whose 
outlet is connected by a different turbulence tube 110 to a 
different port 112 in head 114. The provision of a separate 
?uid path to head 114 for each ?avor minimiZes carryover 
from one product serving to the next. Ports 112 form a 
circular array in the depositing head 114 that is located 
above the freeZing table 26 When turret section 52 is in its 
closed position shoWn in FIG. 2. The structure and function 
of the turbulence tubes 110 are described in detail in the 
aforesaid patents incorporated by reference. 

[0062] For reasons that Will become apparent, each mixing 
chamber 108 has tWo additional inlet branches extending to 
top openings 116a and 11619 in manifold Wall 7211 on 
opposite sides of the corresponding opening 86 therein. In 
other Words, in the illustrated apparatus With tWelve ?avor 
bottles 74, manifold 72 de?nes tWelve mixing chambers 108 
connected to tWelve long, sinuous turbulence tubes 110 
leading to tWelve outlet ports 112 in head 114. Typically, the 
tubes or passages 110 are in the order of 2 to 4 feet long, a 
preferred length being about 3 feet. Preferably, the manifold 
is molded (using the lost Wax process) or otherWise formed 
as a generally cylindrical block containing the aforesaid 
mixing chambers 108 and conduits 110. 

[0063] Manifold 72 is preferably removable from shaft 68 
as noted above in order to facilitate its cleaning. For this, a 
special cup-like attachment connected to a supply of Water 
and detergent at a sink may be engaged to the depositing 
head 114 in order to back?ush all of the manifold passages 
110. 

The Product Base Delivery Means 54 

[0064] Referring noW to FIGS. 3, 6A and 6D, delivery 
means 54 operates in concert With manifold 72 to make and 
break connections of the tubing supplying the product bases 
to the manifold so as to deliver product bases to the manifold 
via a minimum number of tubing joints or splits. The 
delivery means 54 included a block 126 mounted to the side 
Wall 100 of cabinet 10. Formed in block 126 is a pair of 
laterally spaced-apart vertical passages 128 for slidably 
receiving a pair of guide rods 132. The upper ends of rods 
132 are secured to a block 134 anchored by suitable fasten 
ers to the bottom of a circular disk 136 having a top ?ange 
136a. 
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[0065] Delivery means 54 also includes a relatively large 
bracket or shuttle 138 having a horizontal arm 138a and a 
vertical arm 138b. Arm 13811 is provided With a large 
opening 142 for receiving disk 136 With some clearance but 
Whose edge underlies disk ?ange 13611. The bracket arm 
13811 is fastened to an overlying plate 146. Plate 146 and 
bracket arm 138a form a pocket 147 for disk 136 that, for 
reasons that Will become apparent, permits some movement 
of plate 146 relative to disk 136 but only in a horizontal 
plane. In other Words, there is a small gap betWeen the edge 
disk ?ange 136a and the side Wall of pocket 147. To center 
the plate 146 relative to disk 136, a set of eight springs 154 
is provided, the springs being stretched betWeen four posts 
156 extending doWn from bracket arm 13811 at locations that 
de?ne the four comers of a square and four outboard posts 
located midWay along each side of that square. As shoWn in 
FIG. 6D, the springs 154 underlie the opening 142 in the 
bracket arm 138a and engage the sides of disk 136. Thus, the 
springs tend to maintain plate 146 centered on disk 136, but 
alloW some horizontal movement of the plate. 

[0066] Referring to FIGS. 6A and 6D, a vertical, double 
acting pneumatic actuator 158 is mounted to block 126 
betWeen openings 128 therein. Actuator 158 has a shaft 15811 
that connects to block 134. Actuator 158 is normally charged 
With air through one inlet so that its shaft 15811 is extended 
so as to maintain bracket or shuttle 138 in a raised position 
relative to turret section 52 as shoWn in FIG. 6A. When air 
is delivered to the other actuator inlet and the one inlet is 
vented under the control of controller 38 (FIG. 5), the 
bracket or shuttle 138 is moved doWnWard relative to the 
turret section as Will be described in detail later. 

[0067] The vertical bracket arm 13819 has tWo tabs 1380 
that are bent toWard turret section 52 such that the tabs 
overlie the side Wall 7211 of manifold 72. The tabs 1380 
support a pair of mirror-image nozzle assemblies each 
shoWn generally at 164. Each nozzle assembly includes an 
upper section 16411 mounted to a tab 1380 and a loWer 
section 16419 that is releasably secured to the upper section 
by clips 166. As We shall see, section 16419 is part of a 
disposable product base supply unit. 

[0068] The upper nozzle section 16411 includes a ?tting 
168 that has a neck 168a extending up through a hole 172 
in the associated tab 1380 and is secured to that tab. Each 
?tting neck 16811 is connected via a hose 169 to a supply of 
compressed air as Will be described presently. Fitting 168 
has an internal passage 170 that is upWardly-inWardly 
tapered. Also the ?tting has an external shoulder 171. 

[0069] The loWer nozzle section 1641) includes a ?tting 
172 having a tapered tubular upper end or nose 174 adapted 
to plug into passage 170 of ?tting 168 to establish a 
?uid-tight face seal thereWith. Of course, other comparable 
seals are possible including an O-ring, gland seal, etc. Clips 
166 extend up from ?tting 172 and are arranged to engage 
the shoulder 171 to releasably couple together the tWo 
?ttings 168, 172. The loWer nozzle section also has a vertical 
leg 182, and a side branch 184 that opens into leg 182. Side 
branch 184 is connected to tubing 185 leading to a source of 
liquid product base that is part of the disposable product base 
supply unit mentioned above. 

[0070] Referring to FIGS. 6A and 6B, for reasons to be 
described, delivery means 54 also include an actuator 186 
mounted to bracket arm 1381) between that bracket arm and 
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block 126. The actuator 186 has a shaft 18611 that extends 
through the bracket arm and is terminated by a plunger 188 
(FIGS. 3 and 6B) that faces turret section 52 betWeen the 
tWo nozzle assemblies 164. 

[0071] As shoWn in FIGS. 5 and 6A, the tWo air hoses 
169 are connected to outlets from a compressed air tank 194 
that is pressurized by an air compressor 196. When outlet 
valves (not shoWn) in the lines from the tank 194 are opened 
under the control of controller 138, air at a selected pressure 
is delivered to nozzle assemblies 164. 

[0072] Each nozzle assembly 164 also receives a liquid 
product base. More particularly as shoWn in FIGS. 2 and 5, 
cabinet 10 has a rack 197 that supports a plurality, herein 
tWo, of trays 204. Each tray contains a sealed ?exible bag 
206 containing a liquid product base. Each bag is part of a 
disposable base product supply unit mentioned above, 
Wherein the unit may be similar to the one described in the 
above-mentioned US. Pat. No. 5,727,713. For example, the 
bag 206 in one tray 204 may contain a yogurt base While the 
bag in the other tray may be ?lled With an ice cream base or 
simply Water or a Water mix to make a slush. Each bag is 
connected to one of the tubes 185 leading to a nozzle section 
1641) (FIG. 6A). Each tube 185 extends out of the associated 
tray 204 and is passed through a roller pump 210 on its Way 
to one of the nozzle assemblies 164. When each roller pump 
210 is activated under the control of controller 38, that pump 
and its associated tube 185 function as a peristaltic pump to 
pump liquid product base from the corresponding bag 206 to 
the corresponding nozzle assembly 164. Preferably, each 
pump 210 is driven by a DC servo With feedback control so 
that the pump pumps at a selected rate for a selected period 
to assure precise portion control over the dispensed product 
base. 

[0073] When compressed air and the product base are 
provided simultaneously to each nozzle assembly 164, the 
tWo ?uids mix Within the nozzle assembly and that ?uid 
mixture is discharged through the nozzle discharge end 18211 
of that assembly. If the product to be dispensed is not aerated 
(e.g., a slush), compressed air is not delivered to the opera 
tive nozzle assembly during the dispensing cycle. As We 
shall see presently, the product base is combined in chamber 
108 Within the manifold 72 With a selected ?avor from one 
of the bottles 74 in the turret 67. Preferably, each nozzle 
assembly 164 incorporates one or more check valves (not 
shoWn) to isolate the lines leading from the base supply and 
the air supply. Most preferably, a check valve is located in 
the ?tting 172 of each loWer nozzle assembly section 16419. 

[0074] Referring to FIG. 6A, the relative position of turret 
67 and product base delivery means 54 is such that When the 
turret 67 is rotated to position one of bottles 74 directly 
opposite delivery means 54; as described above, the nozzle 
assemblies 164 of the delivery means are disposed directly 
above the pair of passages 116a and 11619 in the manifold 
side Wall 72a that bracket the opening 86 that receives the 
outlet tube 84 from that opposing bottle. Also, the actuator 
plunger 188 (FIGS. 3 and 6B) of the delivery means 54 is 
located directly above the pump piston 82 of that same bottle 
74. Thus, When the delivery means actuator 158 is actuated 
by controller 38 (FIG. 5) to shift bracket or shuttle 138 to 
its aforesaid loWer position, the tapered discharge ends 18211 
of nozzle assemblies 164 are plugged into the underlying 
openings 116a and 11619 in the manifold Wall 72a making 


















