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(57) ABSTRACT 

An ice cube-making machine that is characterized by noise 
less operation at the location Where ice cubes are dispensed 
and be lightweight packages for ease of installation. The ice 
cube-making machine has an evaporator package, a separate 
compressor package and a separate condenser package. 
Each of these packages has a Weight that can generally by 
handled by one or tWo installers for ease of installation. The 
noisy compressor and condenser packages can be located 
remotely of the evaporator package. The maximum height 
distance betWeen the evaporator package and the condenser 
package is greatly enhanced by the three package system. A 
pressure regulator operates during a harvest cycle to limit 
How of refrigerant leaving the evaporator, thereby increasing 
pressure and temperature of the refrigerant in the evaporator 
and assisting in defrost thereof. 
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QUIET ICE MAKING APPARATUS 

[0001] This Application is a continuation in part of US. 
patent application Ser. No. 09/952,143 ?led on Sep. 14, 2001 
and claims the bene?t of US. Provisional Application No. 
60/233,392, ?led Sep. 15, 2000. 

FIELD OF INVENTION 

[0002] This invention relates to an ice cube-making 
machine that is quiet at the location Where ice is dispensed. 

BACKGROUND OF INVENTION 

[0003] Ice cube-making machines generally comprise an 
evaporator, a Water supply and a refrigerant/Warm gas circuit 
that includes a condenser and a compressor. The evaporator 
is connected to the Water supply and to a circuit that includes 
the condenser and the compressor. Valves and other controls 
control the evaporator to operate cyclically in a freeZe mode 
and a harvest mode. During the freeZe mode, the Water 
supply provides Water to the evaporator and the circuit 
supplies refrigerant to the evaporator to cool the Water and 
form ice cubes. During the harvest mode, the circuit diverts 
Warm compressor discharge gas to the evaporator, thereby 
Warming the evaporator and causing the ice cubes to loosen 
and fall from the evaporator into an ice bin or hopper. 

[0004] When installed in a location, such as a restaurant, 
Where a small footprint is needed, ice making machines have 
been separated into tWo separate packages or assemblies. 
One of the packages contains the evaporator and the ice bin 
and is located Within the restaurant. The other package 
contains the compressor and condenser, Which are rather 
noisy. This package is located remotely from the evaporator, 
for eXample, outside the restaurant on the roof. The evapo 
rator package is relatively quiet as the condenser and com 
pressor are remotely located. 

[0005] This tWo package ice cube-making machine has 
some draWbacks. It is limited to a maximum height distance 
of about 35 feet betWeen the tWo packages because of 
refrigerant circuit routing constraints. Additionally, the com 
pressor/condenser package Weighs in eXcess of about 250 
pounds and requires a crane for installation. Furthermore, 
service calls require the mechanic to inspect and repair the 
compressor/condenser package in the open elements, since 
it is typically located on the roof of a building. Due to 
inclement Weather, it Would be highly desirable to be able to 
Work on the compressor in doors, since it is only the 
condenser that requires venting to the atmosphere. 

[0006] During harvest mode, the condenser is bypassed so 
that refrigerant is supplied from the compressor in vapor 
phase to the evaporator. When the compressor is located a 
distance from the evaporator, the refrigerant tends to par 
tially change to liquid phase as it traverses the distance, 
thereby affecting the efficiency Warming or defrosting the 
evaporator. One prior art solution to this problem uses a 
heater to heat the vapor supply line. Another prior art 
solution locates a receiver in the same package as the 
evaporator and uses the vapor ullage of the receiver to 
supply vapor to the evaporator. Both of these solutions 
increase the siZe of the package and, hence, its footprint in 
a commercial establishment. 

[0007] Thus, there is a need for a quiet ice cube-making 
machine that has a larger height distance betWeen the 
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evaporator and the condenser and a lighter Weight for 
installation Without the need for a crane. 

[0008] There is also a need for an ef?cient Way of pro 
viding vapor to an evaporator during harvest mode. 

[0009] There is a continuing need for a loW pro?le ice 
making apparatus Which overcomes knoWn installation 
problems. 
[0010] There is also a need for an ice cube-making 
machine that has a compact con?guration of multiple con 
densers and a lighter Weight for installation. 

SUMMARY OF INVENTION 

[0011] The ice cube-making machine of the present inven 
tion satis?es the ?rst need With a three package system. The 
condenser, compressor and evaporator are located in sepa 
rate ones of the packages, thereby reducing the Weight per 
package and eliminating the need for a crane during instal 
lation. The compressor package can be located up to 35 feet 
in height from the evaporator package. For example, the 
evaporator package can be located in a restaurant room 
Where the ice cubes are dispensed and the compressor 
package can be located in a separate room on another ?oor 
of the building, such as a utility room. This alloWs for 
service thereof to be made indoors, rather than outdoors as 
required by prior tWo package systems. The condenser 
package can be located up to 35 feet in height from the 
compressor package. For eXample, the condenser package 
can be located on the roof of the multistory building. 

[0012] The evaporator package has a support structure that 
supports the evaporator. The compressor package has a 
support structure that supports the compressor. The con 
denser package has a support structure that supports the 
condenser. 

[0013] The present invention satis?es the need for provid 
ing vapor to the evaporator during harvest mode by increas 
ing the pressure and temperature of the refrigerant in the 
evaporator. This is accomplished by connecting a pressure 
regulator in circuit With the return line betWeen the evapo 
rator and the compressor. The pressure regulator limits ?oW, 
Which increases pressure and temperature of the refrigerant 
in the evaporator. To achieve a small footprint of the 
evaporator package, the pressure regulator can be located in 
the compressor package. 

BRIEF DESCRIPTION OF DRAWING 

[0014] Other and further objects, advantages and features 
of the present invention Will be understood by reference to 
the folloWing speci?cation in conjunction With the accom 
panying draWings, in Which like reference characters denote 
like elements of structure and: 

[0015] FIG. 1 is a perspective vieW, in part, and a block 
diagram, in part, of the quiet ice cube-making machine of the 
present invention; 

[0016] FIG. 2 is a perspective vieW, in part, and a block 
diagram, in part, of an alternative embodiment of the quiet 
ice cube-making machine of the present invention; 

[0017] FIG. 3 is a circuit diagram of a refrigerant/Warm 
gas circuit that can be used for the quiet ice cube-making 
machine of FIG. 1; 
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[0018] FIG. 4 is a circuit diagram of an alternative refrig 
erant/Warm gas circuit that can be used for the quiet ice 
cube-making machine of FIG. 1; 

[0019] FIG. 5 is a circuit diagram of an alternative refrig 
erant/Warm gas circuit that can be used for the quiet ice 
cube-making machine of FIG. 2; and 

[0020] FIG. 6 is circuit diagram of another alternative 
refrigerant/Warm gas circuit that can be used for the quiet 
ice-cube making machine of FIG. 1; 

[0021] FIG. 7 is a is a perspective vieW, of another 
exemplary embodiment of the ice cube making machine 
With the dual loop condenser of the present invention; 

[0022] FIG. 8 is a vieW along line 2-2 of FIG. 7; 

[0023] FIG. 9 is a circuit diagram of the ice cube-making 
machine of FIG. 7; and 

[0024] FIG. 10 is a is a perspective vieW, of another 
exemplary embodiment of the ice cube making machine 
With the dual loop condenser of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0025] Referring to FIG. 1, an ice cube-making machine 
20 of the present invention includes an evaporator package 
30, a compressor package 50, a condenser package 70 and 
an interconnection structure 80. Evaporator package 30 
includes a support structure 32 that has an upWardly extend 
ing member 34. An evaporator 36 is supported by support 
structure 32 and upWardly extending member 34. An ice bin 
or hopper 38 is disposed beneath evaporator 36 to receive ice 
cubes during a harvest mode. 

[0026] Compressor package 50 includes a support struc 
ture 52 upon Which is disposed a compressor 54, an accu 
mulator 56 and a receiver 40. Condenser package 70 
includes a support structure 72 upon Which is disposed a 
condenser 74 and a fan 76. It Will be appreciated by those 
skilled in the art that support structures 32, 52 and 72 are 
separate from one another and may take on different forms 
and shapes as dictated by particular design requirements. It 
Will be further appreciated by those skilled in the art that 
evaporator package 30, compressor package 50 and con 
denser package 70 suitably include various valves and other 
components of an ice cube-making machine. 

[0027] Interconnection structure 80 connects evaporator 
36, compressor 54 and condenser 74 in a circuit for the 
circulation of refrigerant and Warm gas. Interconnection 
structure 80 may suitably include pipes or tubing and 
appropriate joining junctions. 
[0028] Referring to FIG. 2, an ice-making machine 25 is 
identical in all respects to ice making machine 20, except 
that receiver 40 is disposed on support structure 32 in 
evaporator package 30 rather than in compressor package 
50. 

[0029] Referring to FIG. 3, a circuit 82 is shoWn that may 
be used With the FIG. 1 ice cube-making machine. Circuit 
82 includes interconnection structure 80 that connects the 
components Within compressor package 50 to the compo 
nents Within evaporator package 30 and to the components 
Within condenser package 70. In evaporator package 30, 
evaporator 36 is connected in circuit 82 With a defrost valve 
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42, an expansion valve 44, a liquid line solenoid valve 45, 
a drier 46 and an isolation valve 48. In compressor package 
50, receiver 40, compressor 54 and accumulator 56 are 
connected in circuit 82 With a ?lter 51, a bypass valve 53, a 
check valve 55 and an output pressure regulator 57. In 
condenser package 70, condenser 74 is connected in circuit 
82 With a head pressure control valve 58. Head pressure 
control valve 58 may alternatively be placed in compressor 
package 50. It Will be appreciated by those skilled in the art 
that evaporator package 30, compressor package 50 and 
condenser package 70 may include other valves and controls 
for the operation of ice cube-making machine 20. A heat 
exchanger loop 87 is in thermal relationship With the liquid 
refrigerant in accumulator so as to optimiZe the use thereof 
during the freeZe cycle. 

[0030] Referring to FIG. 4, a circuit 182 is shoWn that 
may be used With ice cube-making machine 20 of FIG. 1. 
Circuit 182 includes interconnection structure 80 that con 
nects the components Within compressor package 50 to the 
components Within evaporator package 30 and to the com 
ponents Within condenser package 70. In evaporator pack 
age 30, evaporator 36 is connected in circuit 182 With a 
defrost or cool vapor valve 142 and an expansion valve 144. 
In compressor package 50, receiver 40, compressor 54 and 
accumulator 56 are connected in circuit 182 With a ?lter 151, 
a bypass valve 153 and an output pressure regulator 157. In 
condenser package 70, condenser 74 is connected in circuit 
182 With a head master or head pressure control valve 158. 
A heat exchanger loop 187 is in thermal relationship With an 
output tube of accumulator 56 to optimiZe the use of liquid 
refrigerant in the accumulator during the freeZe cycle. 

[0031] It Will be appreciated by those skilled in the art that 
evaporator package 30, compressor package 50 and con 
denser package 70 may include other valves and controls for 
the operation of ice cube-making machine 20. For example, 
ice-making machine 20 includes a controller 193 that con 
trols the operations thereof including the activation of 
bypass solenoid valve 153 during the harvest cycle. Alter 
natively, a pressure sWitch 192 during harvest mode can 
activate solenoid valve 153. 

[0032] According to a feature of the present invention 
output pressure valve 157 operates to raise pressure and 
temperature of the refrigerant in evaporator 36 during ice 
harvesting. 
[0033] During a freeZe cycle, cool vapor valve 142 and 
bypass valve 153 are closed and expansion valve 144 is 
open. Refrigerant ?oWs from an output 184 of compressor 
54 via a line 185, condenser 74, head pressure control valve 
158, a line 186, receiver 40. FloW continues via heat 
exchanger loop 187, a supply line 188, ?lter 151, expansion 
valve 144, evaporator 36, a return line 189, accumulator 56, 
output pressure regulator 157 to an input 190 of compressor 
54. Output pressure regulator 157 is Wide open during the 
freeZe cycle such that the refrigerant passes Without any 
impact on ?oW. 

[0034] During a harvest cycle, cool vapor valve 142 and 
bypass valve 153 are open and expansion valve 144 is 
closed. Refrigerant in vapor phase ?oWs from the output of 
compressor 54 via either or both of bypass valve 153 or head 
pressure valve 158 through line 186 to receiver 40. FloW 
continues via a vapor line 191, cool vapor valve 142, 
evaporator 36, return line 189, accumulator 56, output 
pressure regulator 157 to input 190 of compressor 54. 
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[0035] Output pressure regulator 157 operates during har 
vest to sloW the How and decrease pressure at input 190 to 
compressor 54. This results in a higher pressure in evapo 
rator 36 and higher temperature of the vapor in evaporator 
36. The higher temperature refrigerant in evaporator 36 
enhances the harvest cycle. 

[0036] Output pressure regulator 157 may be any suitable 
pressure regulator that is capable of operation at the pressure 
required in ice-making systems. For example, output pres 
sure regulator may be Model No. OPR 10 available from 
Alco. 

[0037] Referring to FIG. 5, a circuit 282 is shoWn that 
may be used With ice cube-making machine 25 of FIG. 2. 
Circuit 282 includes interconnection structure 80 that con 
nects the components Within compressor package 50 to the 
components Within evaporator package 30 and to the com 
ponents Within condenser package 70. In evaporator pack 
age 30, evaporator 36 and receiver 40 are connected in 
circuit 282 With a defrost valve 242, an expansion valve 244, 
a drier 246 and a check valve 248. In compressor package 
50, compressor 54 and accumulator 56 are connected in 
circuit 282 With a head pressure control valve 258. In 
condenser package 70, condenser 74 is connected in circuit 
282. Head pressure control valve 258 may alternatively be 
placed in condenser package 70. It Will be appreciated by 
those skilled in the art that evaporator package 30, com 
pressor package 50 and condenser package 70 may include 
other valves and controls for the operation of ice cube 
making machine 20. 

[0038] Ice cube-making machines 20 and 25 of the present 
invention provide the advantage of lightWeight packages for 
ease of installation. In most cases, a crane Will not be 

needed. In addition, the evaporator package is rather quiet in 
operation, as the compressor and the condenser are remotely 
located. Finally, the distance betWeen evaporator package 30 
and condenser package 70 is greatly enhanced to approxi 
mately 70 feet in height from the 35 feet height constraint of 
the prior art tWo package system. 

[0039] Referring to FIG. 6, a circuit 382 is shoWn that 
may be used With ice cube-making machine 20 of FIG. 1. 
Circuit 382 includes interconnection structure 80 that con 
nects the components Within compressor package 50 to the 
components Within evaporator package 30 and to the com 
ponents Within condenser package 70. In evaporator pack 
age 30, evaporator 36 is connected in circuit 382 With a 
defrost or cool vapor valve 342 and an expansion valve 344. 
In compressor package 50, receiver 40, compressor 54 and 
accumulator 56 are connected in circuit 382 With a ?lter 351, 
a bypass valve 353, a head master or head pressure control 
valve 358 and an output pressure regulator 357. A heat 
exchanger loop 387 passes through accumulator 56 and is in 
thermal relationship With an output tube of accumulator 56 
to optimiZe the use of liquid refrigerant in the accumulator 
during the freeZe cycle. 
[0040] It Will be appreciated by those skilled in the art that 
evaporator package 30, compressor package 50 and con 
denser package 70 may include other valves and controls for 
the operation of ice cube-making machine 20. For example, 
ice-making machine 20 includes a controller 393 that con 
trols the operations thereof including the activation of 
bypass solenoid valve 353 during the harvest cycle. Alter 
natively, a pressure sWitch 392 during harvest mode can 
activate solenoid valve 353. 
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[0041] According to a feature of the present invention 
output pressure valve 357 operates to raise pressure and 
temperature of the refrigerant in evaporator 36 during ice 
harvesting. 
[0042] During a freeZe cycle, cool vapor valve 342 and 
bypass valve 353 are closed and expansion valve 344 is 
open. Refrigerant ?oWs from an output 384 of compressor 
54 via a line 385, condenser 74, head pressure control valve 
358 and a line 386 to receiver 40. FloW continues via heat 
exchanger loop 387, a supply line 388, ?lter 351, expansion 
valve 344, evaporator 36, a return line 389, accumulator 56, 
output pressure regulator 357 to an input 390 of compressor 
54. Output pressure regulator 357 is Wide open during the 
freeZe cycle such that the refrigerant passes Without any 
impact on ?oW. 

[0043] During a harvest cycle, cool vapor valve 342 and 
bypass valve 353 are open and expansion valve 344 is 
closed. Refrigerant in vapor phase ?oWs from the output of 
compressor 54 to a vapor line 391 via either or both of a ?rst 
path that includes bypass valve 353 or a second path that 
includes head pressure valve 358 line 386 and receiver 40. 
FloW continues via vapor line 391, cool vapor valve 342, 
evaporator 36, return line 389, accumulator 56, output 
pressure regulator 357 to input 390 of compressor 54. 

[0044] Output pressure regulator 357 operates during har 
vest to sloW the How and decrease pressure at input 390 to 
compressor 54. This results in a higher pressure in evapo 
rator 36 and higher temperature of the vapor in evaporator 
36. The higher temperature refrigerant in evaporator 36 
enhances the harvest cycle. 

[0045] Referring noW to FIGS. 7 and 8, there is provided 
another exemplary embodiment of an ice-making machine 
20. Ice-making machine 20 includes a single fan 412, a ?rst 
condenser 414, a second condenser 436, a ?rst compressor 
416, and a second compressor 418. The ?rst condenser 414 
and the ?rst compressor 416 are adapted to connect With one 
another to form a ?rst refrigerant circuit that includes an 
evaporator and the other typical refrigerant components. The 
second condenser 436 and the second compressor 418 also 
are adapted to connect With one another in a second refrig 
erant circuit that includes an evaporator and the other typical 
refrigerant components. An ice bin or hopper (not shoWn) 
may be disposed betWeen an evaporator (not shoWn) to 
receive ice cubes during a harvest mode. First condenser 414 
and the second condenser 436 rest in a support structure 420. 
An exemplary aspect of the support structure 420 is that the 
support structure 420 is a box-like structure having an 
aperture 422. Aperture 422 is a suitable siZe for alloWing fan 
412 access to air to circulate and cool the ?rst condenser 414 
and second condenser (not shoWn). It should be appreciated 
by those skilled in the art, that fan 412 may be disposed in 
any suitable manner to cool ?rst condenser 416 and second 
condenser 436. 

[0046] Support structure 420 also includes a ?rst support 
element 424 and a second support element 434. First support 
element 424 and second support element 434 are attached to 
one another. First support element 424 and second support 
element 434 are con?gured to be attached by any knoWn 
method in the art for connecting the ?rst support element 
424 and the second support element 434 in a V con?gura 
tion. The ?rst condenser 414 and the second condenser 436 
rest upon the respective ?rst support element 424 and the 
second support element 434 Within support structure 420. 
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[0047] First support element 424 is attached to the interior 
of support structure 420 to provide suitable structural sup 
port to ?rst condenser 414. Second support element 434 is 
also attached to the interior of support structure 420 to 
provide suitable structural support to second condenser 436. 
An exemplary aspect of ?rst support element 424 and 
second support element 434 is that ?rst and second support 
elements are dimensioned to alloW an air stream to circulate 
there through from the ambient via aperture 422. Support 
structure 420 also has a second aperture 438 disposed on the 
bottom of support structure 420. Aperture 438 extends the 
Width of the support structure 420 to alloW the interior of the 
support structure 420 to be exposed to the ambient and 
contribute to cooling of ?rst condenser 414 and second 
condenser 434 and to contribute to the heat transfer to 
ambient. 

[0048] First compressor 416 includes a ?rst ?ange 426. 
The second compressor 418 also has a second ?ange 427. 
Support structure 420 is adapted to rest on ?rst ?ange 426 
disposed on the ?rst compressor 416 and the second ?ange 
427 on the second compressor 418. Preferably, ?rst ?ange 
426 and second ?ange 427 are suitable to hold the Weight of 
the support structure 420 With the Weight of the ?rst con 
denser 416 and the second condenser 436 disposed Within 
support structure 420. First compressor 416 and second 
compressor 418 are positioned such that support structure 
420 rests on ?rst ?ange 426 and second ?ange 427. 

[0049] Support structure 420 also includes a ?rst lateral 
side 428 and a second lateral side 429. Disposed in the ?rst 
lateral side 428 and second lateral side 429 are a plurality of 
apertures for connecting the ?rst condenser 414 and second 
condenser (not shoWn) to the respective ?rst compressor 416 
and second compressor 418. 

[0050] It should be appreciated by one skilled in that art 
that although ?rst support element 424 and second support 
element 434 are connected to the support structure 420 in a 
V con?guration, ?rst and second support elements 424, 434 
may arranged in any con?guration so as to create a compact 
con?guration of multiple condensers. It should also be 
appreciated by one skilled in the art, that support structure 
420 rests on ?rst ?ange 426 and second ?ange 427 so as to 
provide suitable height, relative to the ground, to alloW air 
to circulate through support structure 420 via aperture 422 
and underneath the support structure 420 through second 
aperture 438 as shoWn in FIG. 8. 

[0051] Referring to FIG. 7, ?rst lateral side 429 has a 
corresponding supply line (not shoWn) and a return line (not 
shoWn) for circulating refrigerant from the ?rst compressor 
416 to the ?rst condenser 414 to de?ne the ?rst refrigerant 
circuits. Second lateral side 428 has corresponding supply 
line 430 and a corresponding return line 432 for circulating 
refrigerant from the second compressor 418 to the second 
condenser (not shoWn) to de?ne the second refrigerant 
circuit. The ?rst and second refrigeration circuit may be any 
suitable refrigeration circuit knoWn in the art or knoWn in the 
future. 

[0052] With reference to FIG. 9, a circuit 450 is shoWn 
that may be used With the FIG. 7 ice-cube-making machine. 
Circuit 450 includes an interconnection structure that con 
nects the components to form a ?rst ice making system 452. 
Circuit 450 also includes an interconnection structure that 
connects the components to form a second ice making 
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system 454. First ice making system 452 is connected to ?rst 
condenser 416. Second ice making system 454 is connected 
to second condenser 418. First condenser 416 and second 
condenser 418 are disposed in support structure 420 adjacent 
fan 412. First ice making system 452 and the second ice 
making system 454 may be any suitable ice making system 
knoWn in the art or knoWn in the future. 

[0053] With reference to FIG. 10, there is provided 
another exemplary embodiment of a package 500 that 
includes a ?rst compressor 502 and a condenser 510. As Will 
be understood from the draWings, package 500 includes a 
support structure 504. Support structure 504 is disposed 
Within the interior of compressor package 502. An exem 
plary aspect of compressor package 502 is that support 
structure 504 houses a compressor (not shoWn). As Will be 
appreciated by one skilled in the art, air cooled condensers 
are not economically feasible given the space requirements 
and location of the condensers disposed in smaller, urban 
locations. For example, in urban locations When the com 
pressor package 502 is located in the loWer ?oor of a 
building and the roof is more than thirty ?ve-feet above, the 
air cooled condensers Will not be able to function in a 
bene?cial capacity, given the heat transfer experienced in the 
thirty ?ve feet distance. This limiting aspect can be detri 
mental in urban installations, given the existence of high rise 
buildings. If the packages are placed closer to each other to 
utiliZe air cooled condensers, this may result in a more noisy 
ice-cube making machine. 

[0054] However, generally high rise buildings typically 
have an abundant supply of chilled Water or ?uid. These 
chilled Water or ?uid systems are circulating throughout the 
building. As such, the present exemplary embodiment, uti 
liZes the abundant chilled Water supply to provide the 
customer even greater installation ?exibility of the compres 
sor package 502. Referring to FIG. 10, there is provided a 
compressor package 502. Compressor package 502 has a 
support structure 504. Preferably, compressor package 502 
includes an aperture 506 disposed in a lateral side of 
compressor package 502. Aperture 506 reveals a lateral side 
of support structure 504. Aperture 506 is of a suitable depth 
to mate With an insert package 512. Insert package 512 
houses a Water cooled condenser 510 and a Water regulating 
valve 514. As Will be understood, Water regulating valve 514 
may be any suitable device for connecting the building’s 
chilled Water system to condenser 510 and the attendant 
refrigerant circuit (not shoWn). It should be appreciated that 
any suitable refrigerant circuit knoWn in the art may be used 
in the present embodiment. It should also be appreciated by 
one skilled in the art, that insert package 512 may be 
attached to compressor package 502 by any suitable fasten 
ers currently knoWn in the art or knoWn in the future. In this 
manner, the compressor package 502 may be installed at a 
suitable remote distance aWay from, for example the evapo 
rator (not shoWn) While simultaneously not squandering 
productive operational cooling qualities that are normally 
lost from heat transfer over a greater distance than about 35 
feet. 

[0055] The present invention having been thus described 
With particular reference to the preferred forms thereof, it 
Will be obvious that various changes and modi?cations may 
be made therein Without departing from the spirit and scope 
of the present invention as de?ned in the appended claims. 
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What is claimed is: 
1. An ice-making machine comprising: 

a ?rst package that includes a ?rst support structure and 
an evaporator disposed thereon; 

a second package that includes a second support structure 
and a compressor disposed thereon; 

a third package that includes a third support structure and 
a condenser disposed thereon; and 

an interconnection structure that connects said evaporator, 
said compressor and said condenser in a circuit for the 
circulation of refrigerant. 

2. The ice making machine of claim 1, Wherein said third 
package is located remotely of said ?rst and second pack 
ages. 

3. The ice-making machine of claim 1, Wherein said ?rst, 
second and third packages are located remotely of one 
another. 

4. The ice-making machine of claim 1, Wherein said 
second and third packages are located remotely of said ?rst 
package. 

5. The ice-making machine of claim 1, further comprising 
a fan disposed in said third package, an accumulator dis 
posed in said second package and a receiver disposed in said 
?rst package, and Wherein said accumulator and said 
receiver are connected in said circuit. 

6. The ice-making machine of claim 1, further comprising 
a fan disposed in said third package, an accumulator and a 
receiver disposed in said second package, and Wherein said 
accumulator and said receiver are connected in said circuit. 

7. The ice-making machine of claim 6, further comprising 
a hopper disposed in said ?rst package to receive ice cubes 
formed by said evaporator. 

8. An ice-making machine comprising: 

an evaporator, a compressor and a condenser connected in 
circuit With a supply line and a return line such that 
during a freeZe cycle, refrigerant is supplied via said 
compressor and said condenser along said supply line 
to said evaporator and returned via said return line to 
said compressor; and 

a pressure regulator connected in circuit With said return 
line, Wherein said pressure regulator is operable during 
a harvest cycle to limit How of said refrigerant through 
said return line, Whereby the pressure and temperature 
of said refrigerant in said evaporator increases to 
thereby assist in defrosting said evaporator to harvest 
ice. 

9. The ice-making machine of claim 8, further comprising 
a receiver connected in circuit With said compressor, said 
condenser and said evaporator and operable during said 
freeZe cycle to direct said refrigerant How to said evaporator 
via said supply line. 

10. The ice-making machine of claim 9, Wherein said 
receiver is operable during a harvest cycle to direct said 
refrigerant to said evaporator via a vapor line. 

11. The ice-making machine of claim 8, Wherein said 
condenser and said compressor are located remotely from 
said evaporator. 

12. The ice-making machine of claim 8, Wherein said 
evaporator is in a ?rst package, said compressor is in a 
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second package and said condenser is in a third package, and 
Wherein said ?rst package is located remotely of said second 
and third packages. 

13. The ice-making machine of claim 8, further compris 
ing a vapor line and valving means for directing refrigerant 
in vapor phase from said compressor to said evaporator 
during said harvest cycle. 

14. The ice-making machine of claim 13, Wherein said 
valving means comprises a bypass valve and a head pressure 
valve. 

15. An ice-making machine comprising: 

a condenser, a compressor and an evaporator that is 
located remotely of said condenser and compressor; 

a receiver; and 

a head pressure valve and a solenoid valve connected in 
circuit With said compressor, said condenser, said 
evaporator and said receiver such that either or both of 
said head pressure valve and said solenoid valve 
bypasses said condenser during a harvest cycle so as to 
direct refrigerant in vapor phase from said compressor 
to said receiver. 

16. The ice-making machine of claim 15, Wherein said 
solenoid valve is activated during said harvest cycle by a 
pressure sWitch. 

17. The ice-making machine of claim 15, Wherein said 
solenoid valve is activated during said harvest cycle by a 
controller. 

18. The ice-making machine of claim 15, further com 
prising a pressure regulator connected in circuit With said 
compressor and evaporator so as to limit How of refrigerant 
from said evaporator to said compressor during said harvest 
cycle. 

19. The ice-making machine of claim 15, further com 
prising an accumulator connected in circuit With said evapo 
rator and said compressor and a heat exchanger disposed to 
optimiZe refrigerant in liquid phase in said accumulator 
during said freeZe cycle. 

20. The ice-making machine of claim 19, Wherein said 
heat eXchanger is a tube disposed in thermal relationship to 
an output line of said accumulator. 

21. The ice-making machine of claim 19, Wherein said 
heat eXchanger is a tube disposed in thermal relationship 
With refrigerant inside said accumulator. 

22. A method of operating an ice-making machine that 
includes an evaporator, a compressor and a condenser, said 
method comprising: 

(a) providing refrigerant substantially in liquid phase to an 
evaporator of said ice-making machine during a freeZe 
cycle; 

(b) providing refrigerant substantially in vapor phase to 
said evaporator during a harvest cycle; and 

(c) limiting How of said refrigerant during said harvest 
cycle from said evaporator to a compressor of said 
ice-making machine, Whereby the pressure and tem 
perature of said refrigerant increases in said evaporator 
to thereby assist in the defrost of said evaporator. 

23. An ice-making machine comprising: 

a ?rst compressor and a second compressor disposed in a 
?rst support structure and a second support structure 
respectively; and 
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a ?rst condenser, a second condenser and a fan disposed 
in a third support structure, said third support structure 
being disposed in betWeen said ?rst and said second 
support structure so that said fan, When operated, draWs 
air to provide cooling to said ?rst and second condens 
ers. 

24. The ice-making machine of claim 23, further corn 
prising a ?rst and a second aperture disposed in said third 
support structure, said third support structure having said fan 
disposed in said ?rst aperture, Wherein said fan, When 
operated, draWs air from said second aperture to cool said 
?rst and said second condensers. 

25. The ice-making machine of claim 23, Wherein said 
third support structure is disposed in betWeen said ?rst and 
said second support structure in suspension so that said fan, 
When operated, draWs air to provide cooling to said ?rst and 
second condensers. 

26. The ice-making machine of claim 24, further corn 
prising a ?rst ?ange disposed on said ?rst support structure 
and a second ?ange and disposed on said second support 
structure. 

27. The ice-making machine of claim 26, Wherein said 
third support structure rests on said respective ?rst and said 
respective second ?anges. 

28. The ice-making machine of claim 27, Wherein said 
third support structure comprises a ?rst and second support 
element disposed in said interior of said third support 
structure, said ?rst and second support elements being 
disposed in a V con?guration With respect to said third 
support structure, Whereupon said ?rst condenser is disposed 

Feb. 26, 2004 

on said ?rst support element and said second condenser is 
disposed on said second support element. 

29. The ice-making machine of claim 28, further corn 
prising: 

a ?rst evaporator support structure having at least one 
evaporator connected to said ?rst compressor and said 
?rst condenser for the circulation of refrigerant; 

a second evaporator support structure having at least one 
evaporator connected to said second compressor and 
said second condenser for the circulation of refrigerant; 
and 

a ?rst and second hopper to receive ice cubes formed by 
said ?rst and said second evaporator support structure. 

30. An ice-making rnachine comprising: 

a compressor disposed in a ?rst support structure; and 

a Water cooled condenser disposed in a second support 
structure. 

31. The ice-making machine of claim 30, Wherein said 
?rst support structure includes a ?rst insert disposed on said 
?rst support structure, said ?rst insert having a Wall and said 
second support structure disposed thereupon, said Wall being 
attached to said ?rst support structure. 

32. The ice-making machine of claim 31, Wherein said 
second support structure includes a Water regulating valve, 
said Water regulating valve being adapted to connect to a 
Water supply. 


