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(57) ABSTRACT 

There is disclosed novel apparatus for use as beverage 
container vending machines, beverage dispensers, transport 
able beverage container dispensers and glass door merchan 
disers, all cooled by Stirling coolers. The apparatus includes 
an insulated enclosure and a Stirling cooler having a cold 
portion. Aplate or coil made from a heat-conducting mate 
rial disposed Within the insulated enclosure is connected in 
heat exchange relationship With the cold portion of the 
Stirling cooler. Heat transfer ?uids, heat pipes and direct 
contact are different methods used to transfer heat from the 
plate to the cold portion of the Stirling cooler. The cooled 
plate or coil is used to cool a container or a ?uid that is, in 
turn, used to cool either a container or a ?uid. Methods of 
chilling containers and ?uids are also disclosed. 
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APPARATUS USING STIRLING COOLER SYSTEM 
AND METHODS OF USE 

FIELD OF INVENTION 

[0001] The present invention relates generally to refrig 
eration systems, and, more speci?cally, to refrigeration 
systems that use a Stirling cooler as the mechanism for 
removing heat from a desired space. More particularly the 
present invention relates to refrigerated apparatus for vend 
ing or dispensing containers, for dispensing cold liquids and 
for chilling containers and the contents thereof. 

BACKGROUND OF THE INVENTION 

[0002] Refrigeration systems are prevalent in our every 
day life. In the beverage industry, refrigeration systems are 
found in vending machines, glass door merchandisers 
(“GDMs”) and dispensers. In the past, these units have kept 
beverages or containers containing a beverage cold using 
conventional vapor compression (Rankine cycle) refrigera 
tion apparatus. In this cycle, the refrigerant in the vapor 
phase is compressed in a compressor, causing an increase in 
temperature. The hot, high pressure refrigerant is then cir 
culated through a heat exchanger, called a condenser, Where 
it is cooled by heat transfer to the surrounding environment. 
As a result of the heat transfer to the environment, the 
refrigerant condenses from a gas to a liquid. After leaving 
the condenser, the refrigerant passes through a throttling 
device Where the pressure and temperature both are reduced. 
The cold refrigerant leaves the throttling device and enters 
a second heat exchanger, called an evaporator, located in the 
refrigerated space. Heat transfer in the evaporator causes the 
refrigerant to evaporate or change from a saturated mixture 
of liquid and vapor into a superheated vapor. The vapor 
leaving the evaporator is then draWn back into the compres 
sor, and the cycle is repeated. A variation of the vapor 
compression cycle as outlined above is the transcritical 
carbon dioxide vapor compression cycle Where the con 
denser is replaced With an ultra-high pressure gas cooler and 
phase change does not occur. 

[0003] Stirling coolers have been knoWn for decades. 
Brie?y, a Stirling cycle cooler compresses and expands a gas 
(typically helium) to produce cooling. This gas shuttles back 
and forth through a regenerator bed to develop much larger 
temperature differentials than the simple compression and 
expansion process affords. AStirling cooler uses a displacer 
to force the gas back and forth through the regenerator bed 
and a piston to compress and expand the gas. The regen 
erator bed is a porous element With a large thermal inertia. 
During operation, the regenerator bed develops a tempera 
ture gradient. One end of the device becomes hot and the 
other end becomes cold. David Bergeron, Heat Pump Tech 
nology Recommendation for a Terrestrial Battery-Free 
Solar Refrigerator, September 1998. Patents relating to 
Stirling coolers include US. Pat. Nos. 5,678,409; 5,647,217; 
5,638,684; 5,596,875; and 4,922,722. 

[0004] Stirling coolers are desirable because they are 
nonpolluting, are ef?cient and have very feW moving parts. 
The use of Stirling coolers has been proposed for conven 
tional refrigerators. See US. Pat. No. 5,438,848. HoWever, 
it has been recogniZed that the integration of free-piston 
Stirling coolers into conventional refrigerated cabinets 
requires different techniques than conventional compressor 
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systems. D. M. BeichoWitZ et al., Test Results for Stirling 
Cycle Cooler Domestic Refrigerators, Second International 
Conference. To date, the use of Stir ling coolers in beverage 
vending machines, GDMs and dispensers is not knoWn. 

[0005] Therefore, a need exists for adapting, Stirling 
cooler technology to conventional beverage vending 
machines, GDMs, dispensers and the like. 

SUMMARY OF THE INVENTION 

[0006] The present invention satis?es the above-described 
needs by providing novel applications of Stirling cooler 
technology to the beverage industry. A novel apparatus in 
accordance With the present invention comprises an insu 
lated enclosure, the enclosure having an outside and an 
inside and at least tWo Stirling coolers disposed outside the 
enclosure. The Stirling coolers each having a hot portion and 
a cold portion and the Stirling coolers are spaced from each 
other. A heat-conducting member is provided for each 
Stirling cooler. A ?rst portion of each heat-conducting 
member is connected in heat exchange relationship With the 
cold portion of each Stirling cooler. The heat-conducting 
member extending from the Stirling cooler through the 
insulated enclosure such that a second portion is inside the 
enclosure. A heat-conducting plate is connected in heat 
exchange relationship to at least one of the second portions 
of the heat-conducting member inside the enclosure. 

[0007] In an alternate embodiment, the present invention 
comprises an insulated enclosure having a top and a ?rst 
heat-conducting member having opposite ends. The ?rst 
member extending through the top of the enclosure such that 
one end extends into the enclosure and the other end extends 
outside the enclosure. A ?rst Stirling cooler is disposed 
outside the enclosure and has a hot portion and a cold 
portion. The cold portion of the ?rst Stirling cooler is 
removably connected in heat exchange relationship adjacent 
the end of the ?rst member extending outside the enclosure 
A ?rst heat-conducting plate is disposed adjacent the top of 
the enclosure, the plate being connected in heat exchange 
relationship adjacent the end of the ?rst member extending 
inside the enclosure, such that heat from air in the enclosure 
can ?oW from the air surrounding the ?rst plate through the 
plate and the ?rst member to the cold portion of the ?rst 
Stirling cooler. 

[0008] The present invention also comprises a method of 
cooling the inside of an insulated enclosure. The method 
comprises removably connecting in heat exchange relation 
ship a cold portion of a ?rst Stirling cooler to a ?rst 
heat-conducting member extending from outside the enclo 
sure to inside the enclosure, the ?rst member being con 
nected in heat exchange relationship to a plate disposed 
inside the enclosure. 

[0009] Another embodiment of the present invention com 
prises an insulated enclosure having an inside, an outside 
and a top. A ?rst Stirling cooler having a cold portion and a 
hot portion is disposed so that the cold portion of the ?rst 
Stirling cooler extending through the enclosure such that the 
cold portion is disposed inside the enclosure and the hot 
portion is disposed outside the enclosure. A ?rst plate 
disposed inside the enclosure and adjacent the top of the 
enclosure is connected in heat transfer relationship to the 
cold portion of the ?rst Stirling cooler. 
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[0010] In an alternate embodiment, the present invention 
comprises a method of cooling the inside of an insulated 
enclosure having an inside, an outside and a top. The method 
comprises removably connecting in heat exchange relation 
ship a cold portion of a Stirling cooler to a ?rst heat 
conducting plate disposed inside the enclosure and adjacent 
the top of the enclosure, the hot portion of the Stirling cooler 
being disposed outside the enclosure. 

[0011] In still another disclosed embodiment, the present 
invention comprises a method of cooling the inside of an 
insulated enclosure having an inside, an outside and a top. 
The method comprises removably connecting in heat 
exchange relationship a cold portion of a Stirling cooler and 
a ?rst heat-conducting plate disposed inside the enclosure 
adjacent the top of the enclosure. The hot portion of the 
Stirling cooler is disposed outside the enclosure. 

[0012] Another embodiment of the present invention com 
prises a transportable apparatus comprising an insulated 
enclosure for containing a plurality of containers, the enclo 
sure having an inside, an outside and a door for dispensing 
containers from the inside to the outside, the enclosure being 
mountable in a vehicle. Adispensing path is de?ned by a pair 
of spaced members, the dispensing path being for receiving 
a plurality of containers in stacked relationship and for 
dispensing them sequentially from the apparatus. Aportion 
of the dispensing path adjacent the door is at least partially 
de?ned by a plate made of a heat transfer material, such that 
the containers in the dispensing path contact the plate before 
being dispensed through the door. A Stirling cooler is 
disposed outside the enclosure, the Stirling cooler having a 
hot portion and a cold portion, the Stirling cooler being 
poWerable by the vehicle’s electrical system. A heat-con 
ducting member connects the plate to the cold portion of the 
Stirling cooler in heat transfer relationship. 

[0013] In another embodiment, the present invention com 
prises contacting at least a portion of a container to be 
dispensed from an insulated enclosure With a heat-conduct 
ing plate before the container is dispensed from the enclo 
sure, such that heat is transferred from the container to the 
plate, the plate being connected in heat transfer relationship 
to a cold portion of a Stirling cooler. 

[0014] In still another embodiment, the present invention 
comprises contacting at least a portion of a container to be 
dispensed from an insulated enclosure disposed in a vehicle 
With a heat-conducting plate before the container is dis 
pensed from the enclosure, such that heat is transferred from 
the container to the plate, the plate being connected in heat 
transfer relationship to a cold portion of a Stirling cooler, the 
Stirling cooler being poWered by an electrical system from 
the vehicle. 

[0015] In another embodiment, the present invention com 
prises an insulated enclosure having an outside and an inside 
and means disposed inside the enclosure for de?ning a path 
for receiving a plurality of containers in stacked relationship 
and for dispensing containers therefrom. Heat-conducting 
means are associated With the path means such that at least 
a portion of the containers stacked in the path contact the 
heat-conducting means before the containers are dispensed 
from the apparatus. A Stirling cooler is disposed outside the 
enclosure, the Stirling cooler having a hot portion and a cold 
portion. A means is provided for circulating a heat-conduct 
ing ?uid from the cold portion of the Stirling cooler to the 
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heat-conducting means and back to the cold portion such 
that the heat-conducting ?uid undergoes heat exchange With 
the heat-conducting means and With the cold portion of the 
Stirling cooler. 

[0016] In a further embodiment, the present invention 
comprises an insulated enclosure having an outside, an 
inside and an openable door for accessing containers stored 
inside the enclosure. At least one vertically oriented heat 
pipe is disposed inside the enclosure. At least one heat 
conducting shelf is disposed inside the enclosure, the shelf 
being connected in heat exchange relationship to the heat 
pipe. At least one Stirling cooler having a hot portion and a 
cold portion is provided outside the enclosure. The cold 
portion of the Stirling cooler is connected in heat exchange 
relationship With the heat pipe. 

[0017] In another embodiment, the present invention com 
prises a Stirling cooler having a hot portion and a cold 
portion. A ?uid heat exchanger is disposed adjacent the cold 
portion of the Stirling cooler and in heat exchange relation 
ship thereWith. A ?uid reservoir is provided for containing a 
heat transfer ?uid, the ?uid reservoir being connected to the 
?uid heat exchanger for ?uid communication thereWith. A 
pump is operative to circulate the heat transfer ?uid from the 
?uid reservoir through the ?uid heat exchanger and back. An 
inner ?exible annular sleeve is provided for containing the 
heat transfer ?uid and for receiving a container therein in 
heat exchange relationship thereWith, the sleeve being con 
nected to the ?uid reservoir for ?uid communication there 
With. Apump is operative to circulate the heat transfer liquid 
in the ?uid reservoir through the inner sleeve and back. An 
annular outer in?atable sleeve is disposed about the inner 
sleeve, such that When the outer sleeve is in?ated, the inner 
sleeve is pressed into contact With a container received 
therein and When the outer sleeve is not in?ated, the con 
tainer can be removed from the inner sleeve. A pump is 
operatively associated With the outer sleeve to selectively 
in?ate and de?ate the outer sleeve. 

[0018] In still another embodiment, the present invention 
comprises a Stirling cooler having a hot portion and a cold 
portion. A ?rst ?uid heat exchanger is disposed adjacent the 
cold portion of the Stirling cooler and in heat exchange 
relationship thereWith. A?uid reservoir for containing a heat 
transfer ?uid is connected to the ?rst ?uid heat exchanger for 
?uid communication thereWith. A pump is operative to 
circulate the heat transfer ?uid from the ?uid reservoir 
through the ?rst ?uid heat exchanger and back. A second 
?uid heat exchanger is provided having a ?uid inlet, a ?uid 
outlet, a heat transfer ?uid inlet and a heat transfer ?uid 
outlet. The second heat exchanger is operative to transfer 
heat from a ?uid ?oWing from the inlet to the outlet to a heat 
transfer ?uid ?oWing from the heat transfer ?uid inlet to the 
heat transfer ?uid outlet. The ?uid inlet is connectable to a 
source of ?uid under pressure so that ?uid can ?oW from the 
?uid inlet to the ?uid outlet. Apump is operative to circulate 
the heat transfer ?uid from the ?uid reservoir to the second 
?uid heat exchanger and back. 

[0019] In another embodiment, the present invention com 
prises circulating a heat transfer ?uid from a ?uid reservoir 
to a heat exchanger in heat exchange relationship With a cold 
portion of a Stirling cooler, such that the heat transfer ?uid 
in the reservoir is at a desired temperature. A container 
containing a ?uid to be chilled is positioned inside a ?exible 
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annular sleeve ?llable With the heat transfer ?uid from the 
reservoir. The sleeve is pushed into heat transfer contact 
With the container and the heat transfer ?uid from the ?uid 
reservoir is circulated through the sleeve and back, such that 
heat from the container and the contained ?uid is transferred 
to the heat transfer ?uid circulated through the sleeve. The 
sleeve is released from contact With the container and the 
container is removed from the sleeve. 

[0020] In still another embodiment, the present invention 
comprises circulating a heat transfer ?uid from a ?uid 
reservoir to a heat exchanger in heat exchange relationship 
With a cold portion of a Stirling cooler, such that the heat 
transfer ?uid in the reservoir is at a desired temperature. The 
heat transfer ?uid in the ?uid reservoir is circulated through 
a second heat exchanger and back. A ?uid to be chilled is 
?oWed through the second heat exchanger so that heat from 
the ?oWing ?uid to be chilled is transferred to the heat 
transfer ?uid circulated through the second heat exchanger. 

[0021] In another embodiment, the present invention com 
prises an insulated enclosure having an outside and an inside 
and means disposed inside the enclosure for de?ning a path 
for receiving a plurality of containers in stacked relationship 
and for dispensing individual containers therefrom. A heat 
conducting means is associated With the path means such 
that at least a portion of each container stacked in the path 
contacts the heat-conducting means before each container is 
dispensed from the path means. A Stirling cooler is disposed 
outside the enclosure, the Stirling cooler having a hot 
portion and a cold portion. At least one heat pipe is con 
nected to the cold portion and to the heat-conducting means. 

[0022] In a further embodiment, the present invention 
comprises an insulated enclosure having an outside and an 
inside and a door for accessing containers contained in the 
enclosure. At least one heat-conducting shelf is disposed 
inside the enclosure for supporting a plurality of containers 
thereon. A Stirling cooler having a hot portion and a cold 
portion is disposed outside the enclosure, such that the cold 
portion of the Stirling cooler extends into the enclosure. The 
cold portion of the Stirling cooler is connected to a heat 
conducting shelf upon Which containers can be placed. 
Alternately, the Stirling cooler is disposed outside the enclo 
sure and one end of at least one heat pipe, or other heat 
conducting material, is connected to the cold portion and the 
other end is connected to the heat-conducting shelf. 

[0023] In yet another disclosed embodiment, the present 
invention comprises a ?uid container containing a heat 
transfer ?uid. The cold portion of the Stirling cooler is 
connected in heat exchange relationship to a ?rst heat 
exchange member in contact With the heat transfer ?uid in 
the container. A source of a ?uid to be chilled is connected 
in ?uid communication With a second heat exchange mem 
ber in contact With the heat transfer ?uid in the container. 

[0024] In still another disclosed embodiment, the present 
invention comprises a Stirling cooler having a hot portion 
and a cold portion and a ?rst heat exchanger in heat 
exchange relationship With the cold portion of the Stirling 
cooler and operative to remove heat from a heat transfer 
?uid in the ?rst heat exchanger. The invention also com 
prises a ?uid reservoir for containing a phase change ?uid 
and a second heat exchanger disposed in the phase change 
?uid in the reservoir and in ?uid communication With the 
heat transfer ?uid in the ?rst heat exchanger and operative 
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to transfer heat betWeen the phase change ?uid and the heat 
transfer ?uid in the second heat exchanger. A third heat 
exchanger is in ?uid communication With the heat transfer 
?uid in the second heat exchanger and is operative to remove 
heat from a ?uid to be chilled in heat transfer relationship 
With the third heat exchanger. A pump is operative to 
circulate the heat transfer ?uid from the ?rst heat exchanger 
to the second heat exchanger to the third heat exchanger and 
back. 

[0025] In another disclosed embodiment, the present 
invention comprises removing heat from a heat transfer ?uid 
in heat exchange relationship With a cold portion of a 
Stirling cooler and circulating the heat transfer ?uid to a ?rst 
heat exchanger disposed in a phase change ?uid in a ?uid 
reservoir and then through a second heat exchanger. The 
invention further comprises ?oWing a ?uid to be chilled 
through the second heat exchanger so that heat from the 
?oWing ?uid to be chilled is transferred to the heat transfer 
?uid circulating through the ?rst and second heat exchang 
ers. 

[0026] Accordingly, it is an object of the present invention 
to provide improved refrigerated apparatus used in the 
beverage industry. 

[0027] Another object of the present invention is to pro 
vide an improved vending machine. 

[0028] A further object of the present invention is to 
provide an improved GDM. 

[0029] Still another object of the present invention is to 
provide an improved beverage dispenser. 

[0030] Another object of the present invention is to pro 
vide an improved system for chilling containers and ?uids. 

[0031] Another object of the present invention is to pro 
vide vending machines, GDMs and dispensers that have 
reduced energy consumption. 

[0032] Yet another object of the present invention is to 
provide vending machines, GDMs and dispensers using 
refrigeration systems that have improved reliability and 
serviceability. 

[0033] These and other objects, features and advantages of 
the present invention Will become apparent after a revieW of 
the folloWing detailed description of the disclosed embodi 
ments and the appended draWing and claims. 

BRIEF DESCRIPTION OF THE DRAWING 

[0034] FIG. 1 is a cross-sectional vieW of a prior art 
free-piston Stirling cooler useful in the present invention. 

[0035] FIG. 2 is a front schematic vieW of a disclosed 
embodiment of a beverage vending machine in accordance 
With the present invention. 

[0036] FIG. 3 is a partial perspective vieW of the loWer 
portion of the vending machine shoWn in FIG. 2. 

[0037] FIG. 4 is a partial exploded perspective vieW of the 
portion of the vending machine shoWn in FIG. 3. 

[0038] FIG. 5 is a side vieW of the beverage vending 
machine shoWn in FIG. 2. 
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[0039] FIG. 6 is a partial schematic vieW of the vending 
machine shown in FIG. 5, showing the container stacking 
and dispensing apparatus. 

[0040] FIG. 7 is a perspective vieW of a heat transfer plate 
used in the vending machine shoWn in FIG. 5, shoWn in 
partial cutaWay. 

[0041] FIG. 8 is a partial schematic vieW of an alternate 
disclosed embodiment of the vending machine shoWn in 
FIG. 5, shoWing the container stacking and dispensing 
apparatus. 

[0042] FIG. 9 is a schematic vieW of another alternate 
disclosed embodiment of the vending machine shoWn in 
FIG. 5, shoWing the container stacking and dispensing 
apparatus. 

[0043] FIG. 10 is a perspective vieW of a disclosed 
embodiment of a glass door merchandiser in accordance 
With the present invention shoWn in partial cutaWay. 

[0044] FIG. 11 is a partial cross-sectional vieW of the 
glass door merchandiZer shoWn in FIG. 10. 

[0045] FIG. 12 is partial cross-sectional vieW of an alter 
nate disclosed embodiment of the glass door merchandiZer 
shoWn in FIG. 10. 

[0046] FIG. 13 is a perspective vieW of a disclosed 
embodiment of a container chilling apparatus in accordance 
With the present invention shoWn in partial cutaWay. 

[0047] FIG. 14 is a detailed end vieW of the container 
chilling apparatus shoWn in FIG. 13. 

[0048] FIG. 15 is a schematic vieW of the container 
chilling apparatus shoWn in FIG. 13. 

[0049] FIG. 16 is a schematic vieW of a disclosed embodi 
ment of a ?uid chilling apparatus in accordance With the 
present invention. 

[0050] FIG. 17 is a perspective vieW of a disclosed 
embodiment of a beverage container dispensing apparatus in 
accordance With the present invention With the casing for the 
apparatus shoWn in phantom. 

[0051] FIG. 18 is an eXploded perspective vieW of a 
disclosed embodiment of a beverage dispensing apparatus in 
accordance With the present invention. 

[0052] FIG. 19 is a schematic side vieW of an alternate 
disclosed embodiment of a vending machine in accordance 
With the present invention. 

[0053] FIG. 20 is a schematic side vieW of an alternate 
disclosed embodiment of a glass door merchandiser in 
accordance With the present invention. 

[0054] FIG. 21 is a partial schematic side vieW of an 
alternate disclosed embodiment of a beverage dispenser in 
accordance With the present invention. 

[0055] FIG. 22 is a schematic vieW of an alternate dis 
closed embodiment of a beverage dispenser in accordance 
With the present invention. 

[0056] FIG. 23 is a partial cross-sectional vieW of the ice 
container shoWn in FIG. 22. 

[0057] FIG. 24 is a partial detail top vieW of the heat 
exchange array shoWn in FIG. 22. 
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DESCRIPTION OF THE DISCLOSED 
EMBODIMENTS 

[0058] The present invention utiliZes a Stirling cooler. 
Stirling coolers are Well knoWn to those skilled in the art. 
Stirling coolers useful in the present invention are commer 
cially available from SunpoWer, Inc. of Athens, Ohio. Other 
Stirling coolers useful in the present invention are shoWn in 
US. Pat. Nos. 5,678,409; 5,647,217; 5,638,684; 5,596,875;, 
5,438,848 and 4,922,722, the disclosures of Which are 
incorporated herein by reference. A particularly useful type 
of Stirling cooler is the free-piston Stirling cooler. 

[0059] With reference to the draWing in Which like num 
bers indicate like elements throughout the several vieWs, it 
can be seen that there is a free-piston Stirling cooler 10 
(FIG. 1) comprising a linear electric motor 12, a free piston 
14, a displacer 16, a displacer rod 18, a displacer spring 20, 
a casing 22, a regenerator 24, an acceptor or cold portion 26 
and a rejector or hot portion 28. The function of these 
elements is Well knoWn in the art, and, therefore, Will not be 
explained further here. 

[0060] With reference to FIGS. 2-5, there is shoWn a 
beverage container vending machine 30. The vending 
machine includes a plurality of vertical, spaced partitions 32 
that de?ne a vertical container stacking and dispensing path 
34. Disposed in each dispensing path 34 betWeen each 
spaced pair of partitions 32 is a plurality of containers 36, 
such as beverage containers. Dispensing apparatus 38 
located at the bottom of each dispensing path 34 dispenses 
individual containers 36 stacked in the dispensing path into 
a chute 40 Which delivers the dispensed container to a 
dispensing door 42 in a manner Well knoWn in the art. The 
vending machine 30 includes insulated Walls 44 that form an 
insulated enclosure to reduce the amount of heat transfer 
from outside the insulated enclosure to inside the enclosure, 
thereby helping to maintain the containers and the contents 
thereof at a desired temperature. The chute 40 can be made 
from a Wire mesh so that circulation of air Within the 
insulated enclosure is not signi?cantly impaired by the 
chute. 

[0061] Disposed in the loWer portion 46 of the vending 
machine 30 is a pair of Stirling coolers 48, 50. Although the 
present invention is illustrated as using tWo Stirling coolers, 
it is speci?cally contemplated that a single Stirling cooler or 
more than tWo Stirling coolers can be used. With reference 
to FIG. 3, the cold portion 26 of the ?rst Stirling cooler 48 
is attached to a rectangular member 52 made from a heat 
conducting material, such as aluminum. The cold portion 26 
of the ?rst Stirling cooler 48 is attached to the rectangular 
member 52 by a clamping member 54 that attaches to the 
member 52 With threaded bolts 56, 58. Aplurality of ?ns 60 
are formed in the member 52 so as to increase the surface 
area of the member eXposed to the ambient air inside the 
insulated enclosure. When the Stirling cooler is operating, 
heat Will ?oW from the ambient air surrounding the member 
52, through the member 52 to the cold portion 26 of the 
Stirling cooler 48. Through the operation of the Stirling 
cooler 48, heat absorbed at the cold portion of the Stirling 
cooler is transferred to the hot portion 28 (FIG. 1) of the 
Stirling cooler. A fan 62 can be provided adjacent the 
member 52 to assist in the circulation of air inside the 
insulated enclosure. 

[0062] In order for the Stirling cooler 48 to Work properly, 
the heat transferred to the hot portion 28 must be dissipated 




































