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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention generally relates to bev-
erage dispensers and, more particularly, but not by way
of limitation, to a beverage dispenser with an improved
component configuration which increases both the bev-
erage dispensing capacity and the quantity of beverage
dispensed at a cooler temperature.

2. Description of the Related Art

[0002] Self-service beverage dispensers are growing
in popularity and availability. In the past, beverage dis-
pensers were kept by restaurants in the restricted do-
main of the kitchen and, thus, were kept far away from
the customer. Now, from gas stations to video cassette
rental stores, the use of self-service beverage dispens-
ers is expanding into many, once unimaginable, com-
mercial markets. More people today enjoy the conven-
ience of selecting their beverage of choice from a bev-
erage dispenser. By placing a cup accordingly and ac-
tivating its nozzle, the beverage dispenser dispenses
the desired drink into the cup at a preset rate and at a
desired temperature, such as the industry standard, 5-6
°C (42 °F).
[0003] In such new commercial settings, beverage
dispensers must compete with other products for limited
shelf space. Accordingly, there is a demand to design
compact beverage dispensers that can sufficiently
serve a large number of customers. Consequently, com-
pact designs featuring beverage dispensers with small-
er and, thus, slower internal refrigeration units compro-
mises the ability to serve large numbers of customers
beverages below the standard of 5-6 °C (42 °F). Ulti-
mately, designers of compact beverage dispensers
identified a need to increase the cooling efficiency of its
refrigeration units to accommodate large volumes of
customers.
[0004] U.S. Pat. No. 5,499,744 issued Mar. 19, 1996
to Hawkins discloses a beverage dispenses conform to
the preamble of claim 1, which attempts to combine
compactness with increased beverage dispensing ca-
pacity. In operation, a refrigeration unit cools a cooling
fluid within a cooling chamber so that the cooling fluid
freezes in a slab about the refrigeration unit's evaporator
coil that is set within the cooling chamber. An agitator
motor drives an impeller via a shaft to circulate unfrozen
cooling fluid about the cooling chamber. Such circulation
provides for the heat transfer of relatively warmer prod-
uct and water lines that are also set within the cooling
chamber. Particularly, the unfrozen cooling fluid re-
ceives heat from the product and water lines and deliv-
ers heat to the frozen cooling slab as it circulates about
the cooling chamber. As such, the frozen cooling fluid

melts to dissipate the heat from the product and water
so that a resulting cold beverage is dispensed.
[0005] Proper circulation requires a steady flow of the
unfrozen cooling fluid from underneath the frozen cool-
ing fluid slab, around its sides, over its top, and back
through its center. Circulation of the unfrozen cooling
fluid along the above described path is essential to the
heat transfer process which produces cool drinks and
increases beverage dispensing capacity. Unfortunately,
the product lines of the beverage dispenser disclosed
in U.S. Pat. No. 5,499,744 fail to provide for the maxi-
mum transfer of heat between the product and cooling
fluid which results in a diminished beverage dispensing
capacity. In particular, the product line is configured so
that a small amount of cooling fluid is exposed to the
total outer surface of the product line as it circulated
about the above described path, and, thus, diminishing
heat transfer.
[0006] U.S. Pat. Nos. 3,892,335 issued Jul. 1, 1975
to Schroeder and 4,916,910 issued Apr. 17, 1990 to
Schroeder both disclose compact beverage dispensers.
However, the configuration of product and water lines
within the cooling chamber does not allow for the max-
imum transfer of heat between the cooling fluid and the
product and water.
[0007] Accordingly, there is a long felt need for a com-
pact beverage dispenser which occupies very little shelf
space and permits the maximum transfer of heat be-
tween the product and water lines and the unfrozen
cooling fluid, thereby increasing cooling efficiency and,
ultimately, drink dispensing capacity.
[0008] It is, therefore an object of the present inven-
tion to provide a beverage dispenser design which en-
hances the circulation of unfrozen cooling fluid flowing
within a cooling chamber.
[0009] It is another object of the present invention to
provide a beverage dispenser with a helically-shaped
product line positioned in the cooling chamber wherein
helical configuration of the product line provides for the
unobstructed circuitous flow of cooling fluid about the
cooling chamber and directs the flow of cooling fluid be-
tween the coils as well as about the exterior portion and
through the passageway, all of which define the helical-
ly-shaped product line, and, thus, providing maximum
contact and maximum heat transfer between the cooling
fluid and the helically-shaped product line.

SUMMARY OF THE INVENTION

[0010] These objects of the present invention are
achieved by the features of appended claim 1.
[0011] In accordance with a preferred embodiment of
the invention, a beverage dispenser includes a product
source, a housing which defines a cooling chamber, dis-
pensing valves mounted on the housing, helically-
shaped product lines coupled to the product source and
positioned in the cooling chamber, a water line posi-
tioned in the bottom of the cooling chamber, an agitator,
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and a refrigeration unit mounted over the cooling cham-
ber which includes an evaporator coil that extends into
the cooling chamber. The helically-shaped product lines
and water line communicate with the dispensing valves
to deliver a product, typically a beverage syrup, and wa-
ter, typically carbonated water, to each of the dispensing
valves, respectively. The cooling chamber contains a
cooling fluid, typically water, for removing heat from the
product and water flowing through the helically-shaped
product lines and water line, respectively. The agitator
circulates the cooling fluid about the cooling chamber to
enhance the heat exchange between the cooling fluid
and product and water.
[0012] The refrigeration unit operates to cool the cool-
ing fluid such that a slab of frozen cooling fluid forms
about the evaporator coil. Moreover, the slab forms in a
manner so as to include an interior portion defining a
channel for facilitating an optimal flow of unfrozen cool-
ing fluid therethrough.
[0013] The placement of the helically-shaped product
lines in the front of the cooling chamber significantly in-
creases the drink dispensing capacity of the beverage
dispenser by permitting increased circulation of the un-
frozen cooling fluid. More particularly, the removal of the
helically-shaped product lines from the center of the
evaporator coil eliminates the obstruction of flow of un-
frozen cooling fluid experienced by beverage dispens-
ers having product lines centered within the evaporator
coil. The helically-shaped product lines include an exte-
rior portion and an interior portion defming a passage-
way, whereby cooling fluid flows about the exterior por-
tion and through the passageway to facilitate maximum
contact and maximum heat transfer between the cooling
fluid and the helically-shaped product line. Furthermore,
a helically-shaped product line is defined by a series of
coils where each pair of adjacent coils includes an op-
timal distance therebetween for allowing cooling fluid to
flow between each coil to facilitate maximum contact
and maximum heat transfer. Each coil, in turn, is sub-
stantially parallel to the top and bottom of the cooling
chamber to provide for a uniform distribution of cooling
fluid that comes into contact with the circuitous flow of
unfrozen cooling fluid about the cooling chamber. Each
coil can be configured with a thin wall thickness and/or
a rough outer surface texture to enhance heat transfer
about each coil. The material composition of the helical-
ly-shaped product line can also be configured to best
facilitate for thermal absorption at cooler temperatures.
[0014] Accordingly, the completely unobstructed path
for the unfrozen cooling fluid about all sides of the frozen
cooling fluid slab, as well as through the channel defined
by the interior portion of the frozen cooling fluid slab,
combined with the unique configuration of the helically-
shaped product lines increases the circulation of unfro-
zen cooling fluid to provide maximum surface contact
between the frozen and unfrozen cooling fluid. That
maximum surface area contact results in maximum heat
transfer from the product and water to the unfrozen cool-

ing fluid and, in turn, to the frozen cooling fluid slab. Con-
sequently, the beverage dispenser exhibits an in-
creased beverage dispensing capacity because the un-
frozen cooling fluid maintains a temperature of approx-
imately 0°C (32 °F) even during peak use periods due
to its increased circulation and corresponding increased
cooling efficiency.
[0015] Still other objects, embodiments and advan-
tages of the present invention will become evident to
those skilled in the art in light of the following.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1 is a perspective view illustrating a beverage
dispenser featuring a helical product line configura-
tion.
FIG. 2 is a side elevation view in cross-section illus-
trating the beverage dispenser.
FIG. 3 is an exploded view illustrating the beverage
dispenser.
FIG. 4 is a top elevation view illustrating the posi-
tioning of the product and water lines within the
cooling chamber of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0017] As required, detailed embodiments of the
present invention are disclosed herein; however, it is to
be understood that the disclosed embodiments are
merely exemplary of the invention which may be em-
bodied in various forms. The figures are not necessarily
to scale, and some features may be exaggerated to
show details of particular components or steps.
[0018] As illustrated in FIG.s 1-4, beverage dispenser
10 includes housing 11, refrigeration unit 13, water line
14, product lines 71-73, and dispensing valves 16A-C.
Housing 11 comprises a front wall 15A, rear wall 15B,
side walls 15C and D, and bottom 15E which define the
cooling chamber 12. Cooling chamber 12 contains a
cooling fluid, which is typically water. Dispensing valves
16A-C each connect to front wall 15A using suitable con-
necting means.
[0019] Water line 14 includes a serpentine configura-
tion to permit its placement on the bottom of cooling
chamber 12. Water line 14 mounts to bottom 15E of
housing 11 using any suitable mounting means. An inlet
to water line 14 connects to water pump 17 which, in
turn, connects to any suitable water source such as tap
water. An outlet from water line 14 connects to a T-con-
nector (not shown).
[0020] The T-connector delivers the water received
from the water line 14 to carbonator 18 from one of its
outlets. Carbonator 18 connects to and receives carbon
dioxide from a carbon dioxide source to carbonate the
water delivered from water line 14 via one of the outlets
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from the T-connector. Carbonator 18 mounts within the
front of the cooling chamber 12 using any suitable
mounting means.
[0021] The outlet from carbonator 18 connects to the
inlet into manifold 19. Manifold 19 connects at one end
to carbonator 18 and at an opposite end to side wall 15C
of housing 11 using any suitable connecting means.
Manifold 19 receives the carbonated water from carbon-
ator 18 and delivers it to dispensing valves 16A-C via
outlets 20-22, respectively.
[0022] Product lines 71-73 reside in front of cooling
chamber 12 and mount within the cooling chamber 12
using any suitable mounting means. Additionally, man-
ifold 19 mounts to carbonator 18 and side wall 15C of
housing 11 such that it resides directly behind and abuts
the backs of each of product lines 71-73. Manifold 19
abuts product lines 71-73 to prevent their movement
away from front wall 15A.
[0023] Each of product lines 71-73 includes an inlet
81-83, respectively, which communicates with a product
source (not shown). Product lines 71-73 include outlets
91-93 which connect to dispensing valves 16A-C, re-
spectively, to supply product to dispensing valves
16A-C. Furthermore, product lines 71-73 each uniquely
include a helical configuration to better facilitate heat
transfer by providing greater surface area along each
product line to thermodynamically interact with the cir-
culating cooling fluid. As shown in FIG. 1, to ensure that
unfrozen cooling fluid interacts with a maximum effect,
an optimal distance, d, between adjacent coils of the hel-
ical product line is provided. Although three product
lines and dispensing valves are disclosed, one of ordi-
nary skill in the art will recognize that additional product
and dispensing valves or fewer product lines and dis-
pensing valves may be implemented in any combina-
tion. It is also apparent to one of ordinary skill in that the
optimal distance, d, may vary between coils along an
individual helical product line.
[0024] Refrigeration unit 13 comprises a standard
beverage dispenser refrigeration system which includes
a compressor 33, a condenser coil 34, an evaporator
coil 35, and a fan 36. Compressor 33 and condenser
coil 34 mount on top of platform 38 while evaporator coil
35 mounts underneath. Fan 36 mounts to condenser
coil 34 to blow air across condenser coil 34 to facilitate
heat transfer. Platform 38 mounts on top of housing 11
so that evaporator coil 35 will reside above water line
14 within the center portion of cooling chamber 12.
[0025] Refrigeration unit 13 operates similarly to any
standard beverage dispenser refrigeration system to
cool the cooling fluid residing within cooling chamber 12
such that the cooling fluid freezes in a slab about evap-
orator coil 35. Refrigeration unit 13 cools and ultimately
freezes the cooling fluid to facilitate heat transfer be-
tween the cooling fluid and the product and water so that
a cool beverage may be dispensed from beverage dis-
penser 10. However, because complete freezing of the
cooling fluid results in an inefficient heat exchange, a

cooling fluid bank control system (not shown) regulates
the compressor 33 to prevent the complete freezing of
the cooling fluid such that the compressor 33 never re-
mains activated for a time period sufficient to allow the
frozen cooling fluid slab to grow onto product lines
71-73.
[0026] Agitator motor 37 mounts onto platform 38 to
drive impeller 39 via shaft 40. Agitator motor 37 drives
impeller 39 to circulate the unfrozen cooling fluid around
the frozen cooling fluid slab as well as about water line
14 and product lines 71-73. Impeller 39 circulates the
unfrozen cooling fluid to enhance the transfer of heat
which naturally occurs between the lower temperature
cooling fluid and the higher temperature product and
water. Heat transfer results from the product and water
flowing through product lines 71-73 and water line 14,
respectively, giving up heat to the unfrozen cooling fluid.
The unfrozen cooling fluid, in turn, transfers the heat to
the frozen cooling fluid slab which receives that heat and
melts in response and, thus, completes the thermody-
namic cycle by providing "liquid" or unfrozen cooling flu-
id into cooling chamber 12. The heat originally trans-
ferred from the product and water into the cooling fluid
is continuously dissipated through the melting of the fro-
zen cooling fluid slab. Accordingly, that dissipation of
heat and corresponding melting of frozen cooling fluid
slab maintain the frozen cooling fluid at the desired tem-
perature of 0°C (32 °F) which is ideally below the indus-
try standard.
[0027] The effectiveness of the above-described
transfer of heat relates directly to the amount of surface
area contact between the unfrozen cooling fluid and the
frozen cooling fluid slab. That is, if the unfrozen cooling
fluid contacts the frozen cooling fluid slab along a max-
imum amount of its surface area, the transfer of heat
significantly increases. Beverage dispenser 10 main-
tains maximum contact of unfrozen cooling fluid along
the surface of the frozen cooling fluid slab due to the
positioning of the water line 14 in the bottom portion of
the cooling chamber 12 and the placement of product
lines 71-73 in the front portion of cooling chamber 12.
Maximum contact is further achieved due to the serpen-
tine configuration of water line 14 and the unique helical
configuration of product lines 71-73.
[0028] Specifically, the removal of product lines and
water lines from the center of the evaporator coil elimi-
nates the obstruction to the flow of unfrozen cooling fluid
experienced by beverage dispensers having one or both
of the product and water lines centered within the evap-
orator coil. Furthermore, by increasing the size of evap-
orator coil 35, a larger frozen cooling slab forms. Partic-
ularly, the placement of the product lines 71-73 in the
front portion of cooling chamber 12 permits the size of
evaporator coil 35 to be increased without a correspond-
ing increase in the height of housing 11. A larger frozen
cooling fluid slab provides a greater surface area for the
transfer of heat with the unfrozen cooling fluid. That in-
crease in cooling efficiency through heat transfer from
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the unfrozen cooling fluid to the frozen cooling fluid slab
maintains the unfrozen cooling fluid at 0°C (32 °F) even
during peak use periods of beverage dispenser 10. Con-
sequently, the ability to increase the heat extracted from
the product and water significantly increases the overall
beverage dispensing capacity of beverage dispenser
10.
[0029] The serpentine configuration of water line 14
increases the effectiveness of the circulation of unfrozen
cooling fluid by impeller 39. As shown in FIG. 4, the ser-
pentine configuration of water line 14 produces chan-
nels which are defined by each turn of the tubing which
comprises water line 14. The channels of water line 14
are provided to direct the flow of unfrozen cooling fluid
toward front wall 15A and back wall 15B of housing 11.
[0030] The overall helical configuration of product
lines 71-73 also increases the effectiveness of the cir-
culation of unfrozen cooling fluid by impeller 39. Along
with the placement in the front portion of cooling cham-
ber 12, the helical configuration of product lines 71-73
is designed to capitalize on the upwardly driven flow of
unfrozen cooling fluid by impeller 39 from the bottom
15E, along the front wall 15A, and toward the top of the
cooling chamber 12. Specifically, the spatial planes de-
fined by the maximum planar intersection with each of
the coils of a helical product line are nearly parallel to
the top and bottom of the cooling chamber 12 and, thus,
providing a uniform distribution of unfrozen cooling fluid
that comes into contact with the entire outer surface of
the product line. If the spatial planes of the coils were
nearly perpendicular to the top and bottom of the cooling
chamber 12, as in U.S. Pat. No. 5,499,744 to Hawkins,
the portions of each coil nearest to the bottom 15E would
most likely come into contact with the upward flow of
unfrozen cooling fluid rather than those portions of each
coil nearest to the top of the cooling chamber, which
leads to an uneven distribution of contact about the out-
er surface of the product line and an overall inefficient
transfer of heat across that surface. Additionally, one of
ordinary skill in the art will recognize that the spatial
planes created by each coil in a particular product line
may vary in angularity from one another.
[0031] Moreover, the optimal distance, d, between ad-
jacent coils of a helical product line allows for better flow
of unfrozen cooling fluid and, ultimately, allows for a bet-
ter transfer of heat about each coil. If adjacent coils were
to become too close together, the flow of cooling fluid
between coils would be hindered and would lead to in-
efficiency.
[0032] The outer surface texture of the coils can also
be configured to allow for different rates of heat transfer
as well. For example, coils with a rough texture slows
the flow rate of cooling fluid by allowing the fluid to "cling"
to the coils for a longer time so as to further cool the
product within the line. In much the same way as the
outer surface texture can be configured, those skilled in
the art will recognize that a thin wall thickness of the
coils as well as the material composition, for facilitating

better thermal absorption at cooler temperatures, of the
coils can be configured to accommodate different rates
of heat transfer.
[0033] In operation, agitator motor 37 drives impeller
39 to force unfrozen cooling fluid from a channel defined
by evaporator coil 35 toward water line 14. As the un-
frozen cooling fluid enters the channels of water line 14,
these channels direct the unfrozen cooling fluid toward
the front wall 15A and back wall 15B of housing 11. More
particularly, the channels direct a first stream of unfro-
zen cooling fluid toward the front wall 15A and a second
stream of unfrozen cooling fluid toward the rear wall
15B.
[0034] As the first stream of unfrozen cooling fluid
flows into the front portion of cooling chamber 12, it con-
tacts product lines 71-73 to remove heat from the prod-
uct flowing therein. Furthermore, the unfrozen cooling
fluid contacts the frozen cooling fluid slab to transfer
heat therebetween. Likewise, as the second stream of
unfrozen cooling fluid flows into the rear portion of cool-
ing chamber 12, it contacts the frozen cooling fluid slab
to produce heat transfer therebetween.
[0035] The first and second streams of unfrozen cool-
ing fluid circulate from the front and rear portion of the
cooling chamber 12, respectively, into the top portion of
cooling chamber 12. As the first and second streams of
unfrozen cooling fluid enter the top portion of cooling
chamber 12, they contact the top of the frozen cooling
fluid slab to produce heat transfer therebetween. Fur-
thermore, the first and second streams of unfrozen cool-
ing fluid flow into the channel defined by evaporator coil
35 where such streams recombine to contact the frozen
cooling fluid slab for a further heat transfer. The recom-
bined cooling fluid stream entering the channel defined
by evaporator coil 35 are again forced from the channel
toward water line 14 by impeller 39 so the above-de-
scribed circulation repeats.
[0036] Additionally, impeller 39 propels unfrozen cool-
ing fluid from the channel defined by evaporator coil 35
toward side walls 15C and D. The unfrozen cooling fluid
divides into third and fourth streams of unfrozen cooling
fluid which travel a circuitous path around the sides of
the frozen cooling fluid slab, over the top of the frozen
cooling fluid slab, and back to the channel defined by
evaporator coil 35. That flow of the third and fourth
streams of unfrozen cooling fluid produces additional
heat transfer from the product and water to the unfrozen
and frozen cooling fluid.
[0037] Accordingly, the completely unobstructed path
for unfrozen cooling fluid about all sides of the frozen
cooling fluid slab as well as through the center of the
frozen cooling fluid slab provides maximum surface ar-
ea contact between frozen and unfrozen cooling fluid.
That maximum surface area contact results in maximum
heat transfer from the product and water to the unfrozen
cooling fluid and then to the frozen cooling fluid slab.
Consequently, beverage dispenser 10 exhibits an in-
creased beverage dispensing capacity because the un-
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frozen cooling fluid maintains a temperature, below the
industry standard, of approximately 0°C (32 °F) even
during peak use periods due to its increased heat trans-
ferred and corresponding increased circulation.
[0038] Without the constant circulation of unfrozen
cooling fluid, the same unfrozen cooling fluid would re-
main between rear wall 15B and side walls 15C and D
and the frozen cooling fluid slab. Eventually, that unag-
itated unfrozen cooling fluid would freeze because it
would not receive sufficient heat from the product and
water to prevent its freezing. Accordingly, the increased
circulation of unfrozen cooling fluid produced by the con-
figuration of beverage dispenser 10 not only produces
a larger beverage dispensing capacity in beverage dis-
penser 10, but it also prevents a freeze-up of cooling
fluid which would severely limit that beverage dispens-
ing capacity.
[0039] Although the present invention has been de-
scribed in terms of the foregoing embodiment, such de-
scription has been for exemplary purposes only and, as
will be apparent to those of ordinary skill in the art, many
alternatives, equivalents, and variations of varying de-
grees will fall within the scope of the present invention.
That scope, accordingly, is not to be limited in any re-
spect by the foregoing description, it is defined only by
the appended claims.

Claims

1. A beverage dispenser (10), comprising:

a product source;
a housing (11) defining a cooling chamber (12)
having a cooling fluid contained therein;
dispensing valves (16A-C) mounted on the
housing (11);
a helically-shaped product line (71-73) posi-
tioned in a front portion of the cooling chamber
(12) and defined by a series of coils, said prod-
uct line being coupled to the product source and
positioned in the cooling chamber (12) for com-
municating product to the dispensing valves
(16A-C); and
a refrigeration unit (13) mounted over the cool-
ing chamber (12), the refrigeration unit having
an evaporator coil (35) extending into the cool-
ing chamber (12) for freezing cooling fluid
thereabout;

characterised in that each coil of the product
line (71-73) is substantially parallel to the top and
bottom (15E) of the cooling chamber (12) and each
pair of adjacent coils of the product line (71-73) are
separated by a distance (d).

2. The beverage dispenser (10) according to claim 1
wherein the frozen cooling fluid about the evapora-

tor coil (35) forms a slab of cooling fluid.

3. The beverage dispenser (10) according to claim 2
wherein the cooling fluid slab includes an interior
portion defining a channel, formed by the interior
surface of the slab, thereby facilitating an optimal
flow of unfrozen cooling fluid therethrough.

4. The beverage dispenser (10) according to claim 2
further comprising an agitator (39) for circulating un-
frozen cooling fluid along a circuitous path about the
interior and exterior of the cooling fluid slab.

5. The beverage dispenser (10) according to claim 1
further comprising a water line (14) positioned in the
cooling chamber (12) for communicating water to
the dispensing valves (16A-C).

6. The beverage dispenser (10) according to claim 1
wherein the helically-shaped product line (71-73)
has a rough outer surface texture thereby maximiz-
ing the heat transfer about each coil.

7. The beverage dispenser (10) according to claim 1
wherein the helically-shaped product line (71-73)
has a thin wall thickness thereby maximizing the
heat transfer about each coil.

8. The beverage dispenser (10) according to claim 1
wherein the helically-shaped product line (71-73)
includes an exterior portion and an interior portion
defining a passageway whereby cooling fluid flows
about the exterior portion and through the passage-
way to facilitate maximum contact and maximum
heat transfer between the cooling fluid and the hel-
ically-shaped product line (71-73).

9. The beverage dispenser (10) according to claim 1
wherein the material composition of the helically-
shaped product line (71-73) is provided to best fa-
cilitate for thermal absorption at cooler tempera-
tures.

Patentansprüche

1. Getränkeabgabevorrichtung (10) versehen mit:

einer Produktquelle;

einem Gehäuse (11), welches eine Kühlkam-
mer (12) bestimmt, in der ein Kühlfluid enthal-
ten ist;

an dem Gehäuse (11) angebrachten Abgabe-
ventilen (16A-C)

einer wendelförmigen Produktleitung (71-73),
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die in einem vorderen Teil der Kühlkammer (12)
angeordnet ist und die von einer Reihe von
Windungen gebildet wird und mit der Produkt-
quelle gekoppelt ist und die in der Kühlkammer
(12) angeordnet ist, um Produkt zu den Abga-
beventilen (16A-C) zu liefern; und

einer über der Kühlkammer (12) angeordneten
Kühleinheit (13) mit einer Verdampferschlange
(35), die sich in die Kühlkammer (12) erstreckt,
um Kühlfluid um diese zu gefrieren;

dadurch gekennzeichnet, dass
jede Windung der Produktleitung (71-73) im we-
sentlichen parallel zu der Ober- und der Unterseite
(15E) der Kühlkammer (12) verläuft und jedes Paar
von benachbarten Windungen der Produktleitung
(71-73) um einen Abstand (d) voneinander beab-
standet ist.

2. Getränkeabgabevorrichtung (10) gemäß Anspruch
1, bei welchem das gefrorene Kühlfluid um die Ver-
dampferschlange (35) einen Block von Kühlfluid bil-
det.

3. Getränkeabgabevorrichtung (10) gemäß Anspruch
2, bei welchem der Kühlfluidblock einen Innenbe-
reich umfasst, der einem von der Innenseite des
Blocks gebildeten Kanal bestimmt, wodurch eine
optimale Strömung von ungefrorenem Kühlfluid
durch diesen erleichtert wird

4. Getränkeabgabevorrichtung (10) gemäß Anspruch
2, ferner versehen mit einem Rührwerk (39), um un-
gefrorenes Kühlfluid entlang einem Kreisweg um
das Innere und das Äußere des Kühlfluidblocks zir-
kulieren zu lassen.

5. Getränkeabgabevorrichtung (10) gemäß Anspruch
1, ferner versehen mit einer in der Kühlkammer (12)
angeordneten Wasserleitung (14), um Wasser zu
den Abgabeventilen (16A-C) zu fördern.

6. Getränkeabgabevorrichtung (10) gemäß Anspruch
1, bei welcher die wendelförmige Produktleitung
(71-73) eine raue äußere Oberflächentextur auf-
weist, um dadurch den Wärmeübergang um jede
Windung zu maximieren.

7. Getränkeabgabevorrichtung (10) gemäß Anspruch
1, bei welcher die wendelförmige Produktleitung
(71-73) eine dünne Wandstärke aufweist, um da-
durch den Wärmeübergang um jede Windung zu
maximieren.

8. Getränkeabgabevorrichtung (10) gemäß Anspruch
1, bei welcher die wendelförmige Produktleitung
(71-73) einen Außenbereich und einen Innenbe-

reich umfasst, der einen Durchlass bestimmt, wobei
Kühlfluid um den Außenbereich und durch den
Durchlass strömt, um einen maximalen Kontakt und
einen maximalen Wärmeübergang zwischen dem
Kühlfluid und der wendelförmigen Produktleitung
(71-73) zu erleichtern.

9. Getränkeabgabevorrichtung (10) gemäß Anspruch
1, bei welcher die Materialzusammensetzung der
wendelförmigen Produktleitung (71-73) dafür sorgt,
eine thermische Absorption bei kühleren Tempera-
turen bestmöglich zu erleichtern.

Revendications

1. Distributeur de boisson (10) comprenant
une source de produit ;
un logement (11) définissant une chambre de refroi-
dissement (12) contenant un fluide de
refroidissement ;
des robinets de distribution (16A-C) montés sur le
logement (11) ;
une conduite d'écoulement de forme hélicoïdale (71
- 73) positionnée dans une partie frontale de la
chambre de refroidissement (12) et définie par une
série de serpentins, ladite conduite d'écoulement
étant couplée à la source de produit et positionnée
dans la chambre de refroidissement (12) pour
transmettre le produit vers les robinets de distribu-
tion (16A-C) ; et
une unité de réfrigération (13) agencée au-dessus
de la chambre de refroidissement (12), l'unité de ré-
frigération présentant un serpentin évaporateur
(35) s'étendant dans la chambre de refroidissement
(12) pour congeler un fluide de refroidissement à
cet endroit ;
caractérisé en ce que chaque serpentin de la con-
duite d'écoulement (71 - 73) est substantiellement
parallèle au sommet et à la base (15E) de la cham-
bre de refroidissement (12) et chaque paire de ser-
pentins adjacents de la conduite d'écoulement (71
- 73) est séparée par une distance (d).

2. Distributeur de boisson (10) selon la revendication
1, dans lequel le fluide de refroidissement congelé
sur le serpentin évaporateur (35) forme une plaque
de fluide de refroidissement.

3. Distributeur de boisson (10) selon la revendication
2, dans lequel la plaque de fluide de refroidissement
comprend une partie intérieure définissant un canal
formé par la surface intérieure de la plaque, permet-
tant ainsi un débit optimal de fluide de refroidisse-
ment non congelé à travers celui-ci.

4. Distributeur de boisson (10) selon la revendication
2, comprenant en plus un agitateur (39) permettant
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la circulation du fluide de refroidissement non con-
gelé le long d'une voie de circuit sur l'intérieur et
l'extérieur de la plaque de fluide de refroidissement.

5. Distributeur de boisson (10) selon la revendication
1, comprenant en plus une conduite d'eau (14) po-
sitionnée dans la chambre de refroidissement (12)
pour transmettre l'eau vers les robinets de distribu-
tion (16A -C).

6. Distributeur de boisson (10) selon la revendication
1, dans lequel la conduite d'écoulement de forme
hélicoïdale (71 - 73) a une texture de surface exter-
ne rugueuse, augmentant ainsi le transfert thermi-
que sur chaque serpentin.

7. Distributeur de boisson (10) selon la revendication
1, dans lequel la conduite d'écoulement en forme
hélicoïdale (71 - 73) présente une fine épaisseur de
paroi, augmentant ainsi le transfert thermique sur
chaque serpentin.

8. Distributeur de boisson (10) selon la revendication
1, dans lequel la conduite d'écoulement de forme
hélicoïdale (71 - 73) comprend une partie externe
et une partie interne définissant un passage,
moyennant quoi le fluide de refroidissement s'écou-
le sur la partie extérieure et à travers le passage en
vue de permettre un contact maximum et un trans-
fert thermique maximum entre le fluide de refroidis-
sement et la conduite d'écoulement de forme héli-
coïdale (71 - 73).

9. Distributeur de boisson (10) selon la revendication
1, dans lequel la composition matérielle de la con-
duite d'écoulement de forme hélicoïdale (71 - 73)
est prévue pour faciliter au mieux l'absorption ther-
mique à des températures plus fraîches.
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