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7 Claims 

ABSTRACT OF THE DISCLOSURE 

An automatic ice making machine designed to produce 
ice in substantially large sheets which includes a vacuum 
sealed freezer plate having dual ice making surfaces and 
cooperative control instrumentalities as well as crushing 
means associated therewith. 

One of the more satisfactory types of ice making ma 
chines presently in use freezes a slab or sheet of ice on 
a single freezing surface and, by the subsequent applica 
tion of heat, releases that frozen slab and transfers it to 
an ice cutter or crusher associated nearby. Ice making 
machines of this type require relatively complex controls 
in order to time properly the freezing of an ice slab, the 
application of heat to remove the slab and the crushing of 
the slab once it has been removed from the freezing sur 
face. 
The freezing time required in solidifying water ?owing 

over the freezing surface of a freezer plate depends upon 
the heat transfer characteristics of evaporator coil mate 
rial and the metallic covering of the plate freezing surface 
of the plate and the distance separating these elements. 
Conventional sheet forming machines usually employ a 
single inclined surface of the freezer plate for the ice mak 
ing process so that when the sheets are harvested, they will 
slide gravitationally downward into a cube forming or ice 
crushing apparatus. While machines of this type have pro 
duced most satisfactory results, devices of smaller capac 
ity still have limitations in their ice making ‘capabilities 
since heat transfer makes the freezing cycle somewhat 
lengthy, and the single ice freezing surface limits the ice 
making capacity of the machine decidedly. 

Brief summary 0]‘ the invention 

With the limitations of conventional ice making ma 
chines of the type described in mind, it is therefore an 
object of the present invention to provide an improved ice 
making machine for the automatic production of clear 
crushed ice. - 

It is a further object of the present invention to provide 
an ice making machine with freezing plates having two 
freezing surfaces so that the ice producing capacity of the 
machine is substantially increased. 
Another object of the present invention is to provide an 

ice making machine of the type described which operates ' 
to freeze water applied to both surfaces of a vertically dis 
posed freezer plate to form ice sheets which can subse 
quently be removed for reduction to pieces of smaller 
dimension. 
Yet another object of the present invention is to produce 

a machine of the type described which operates to remove 
free water and snow from inclusion with the pieces of ice 
thus furnishing ice which is less likely to agglomerate or 
form into masses from which separate pieces are not easily 
separable. 

Still another object of the present invention is to pro 
vide a vacuum-sealed freezer plate which will ?rmly grip 
the evaporator coil of the refrigerating system and accel-‘ 
erate and increase heat transfer from the water ?owing 
over the freezing surface of the plate to the refrigerant 
passing through the evaporator coils. 
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Yet still another object of the present invention is to 

provide a machine of the type described which is self 
cleaning because of its quick freezing characteristics and 
Vertical plate positioning and because the make-up tank 
receives excess water which flows over the freezing surface 
and carries with it dirt, dust particles, and the like. 

These and further objects of the present invention will 
become readily apparent to those skilled in the art upon 
the further consideration of the following description of 
speci?c embodiments when read in conjunction with the 
accompanying drawings wherein like characters of refer 
ence indicate like parts throughout the several ?gures. 

Figure description 
FIG. 1 is a perspective exterior view of an ice making 

apparatus embodying the improvements of the present in 
vention; 

FIG. 2 is a perspective, fragmentary, isolated and sche 
matic diagram of the refrigeration and water circulation 
systems embodying the present invention; 
FIG. 3 is an end elevational, sectional and isolated view 

of the vacuum-sealed freezer plate having dual freezing 
surfaces and its positioning with respect to the de?ector 
and ice crushing apparatus of the present invention; and 

FIG. 4 is a block wiring diagram of the electrical ap 
paratus and control instrumentalities employed in the pres 
ent invention. 

Detailed description 

Referring now to the drawings, an ice making machine 
generally designated 10 embodies conventional refrigerat 
ing components and control instrumentalities in a re 
frigerating system to freeze ice in selected sizes and shapes 
for consumer use. The commonly used model supports 
sliding doors 12 along an inclined front surface 14 so that 
the user may conveniently scoop preformed cubes or 
crushed particles from within an ice collecting container 
located inside the shell of the apparatus. The machine is 
operated from a conventional 120 volt AC supply source 
and controlled by manually operable instrumentalities 16 
including an Off-On switch 17 positioned-on the side 18 
of the cabinet. ' 

The refrigerating system employed in the preferred ice 
making machine embodying the present invention con 
sists essentially of a sealed compressor 22 arranged to 
compress a gaseous refrigerant and deliver it through the 
outlet ?tting 24 to a ?nned condenser 26 provided with a 
motor-driven fan or blower 28 in a manner quite conven 
tional in the art. The condenser 26 cools and liqui?es the 
refrigerant and passes it through a line 30 to an auxiliary 
heat exchanger 32 consisting of a coil (not shown) through 
which the refrigerant is carried for additional cooling. The 
heat exchanger also prevents slugging in the compressor 
on the defrost cycle. From the heat exchanger 32 the re 
frigerant is conducted into a line 34 through an expan 
sion valve 36 and thence to the coil 38 of a suitable evap 
orator generally designated 40 which is encapsulated by a 
freezer plate generally designated 42. A refrigerant return 
line 44 leads from the evaporator coil 38 back to the 
heat exchanger 32 and thence back to the compressor 22 
through line 46. The expansion valve 36 is controlled by 
a thermostat bulb (not shown) located on the refrigerant 
return line in a manner well understood in the art. 
A hot gas by-pass line 48 extends from the compressor 

22 through a solenoid valve 50 and then into line 34 lead 
ing to the evaporator coil 38. Thus in the normal opera 
tion of the apparatus, the gas fed through the compressor 
22 will be liqui?ed in the condenser 26, further cooled in 
the heat exchanger 32 and from there will flow to the ex 
pansion valve 36 where the ?ow of refrigerant through 
the valve will be thermostatically controlled to feed the 
required amount of refrigerant through the evaporator coil 
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38. This action results in freezing sheets of ice along the 
freezing surfaces 52 of plate 40, and when the freezing 
cycle has been completed, the sheets of ice formed are 
automatically removed by heating the surfaces 52 of the 
freezing plate to release the ice therefrom. This is ac 
complished by opening the solenoid valve 50 to permit 
hot gasses from the refrigerant compressor to pass through 
the evaporator coil 38. The sheets of ice adhering to the 
surfaces 52 of plate 40 are broken free in approximately 
75 to 90 seconds after the operation valve 50 and the injec 
tion of hot gas into the evaporator coil 38 which momen 
tarily converts the coil to a heater. 
The machine is provided with a water connection 52 to 

.supply the water necessary for the production of ice. A 
water pump 54 urges water to dual spray pipes 56 which 
extend on either side of the upper edge of the freezer plate 
40 and contain a number of perforations therein so that 
water may be uniformly applied to the surfaces 52 of 
plate 40. 
The system embodying the present invention is also 

supplied with means to circulate continuously water over 
the freezing surfaces during the refrigerating cycle. Thus 
tank 58 suspended below plate 40 is initially supplied with 
some water by pump 54, and this water is continuously 
cooled and recirculated through line 60 to pump 54 and 
then over the surfaces of the freezing plate until the water 
required for making a single batch of ice sheets is com 
pletely frozen. Some of the remaining water in tank 58 
(referred to as dreg water) is then automatically ?ushed 
from the tank through a stand pipe 59 and directed to 
the drain of the machine. By thus freezing water in a 
continual ?owing state, the minerals, hardness and other 
impurities present in the supply water do not accumulate 
in the frozen product but become concentrated in the 
dreg water which accumulates at the bottom of tank 58 
and empties through pipe 59 and are thus eliminated from 
the ice. As a result the machine will produce crystal clear 
ice cubes having no perceptible color or cloudiness and 
consisting of water of much greater purity than the water 
supply normally provides. 

Since it is desirable that an ice making machine of the 
type described be completely automatic in operation, it is 
provided with control devices such that the water required 
for freezing and cooling is automatically measured and in 
jected into the system as required, and the freezing and 
harvesting cycles of the mechanism are automatically al 
ternated in proper time relation. The controls are best 
illustrated in FIG. 4 and are conventional for ice machines 
of the character described except for those particularly 
included components which are operative with the novel 
vacuum packed freezer plate having dual freezing surfaces 
utilized herein. These controls will be particularly de 
scribed after the structural characteristics of the plate and 
its related elements have been set forth. 
The novel freezer plate 40 embodied in the ice making 

equipment just described is vertically positioned (see 
FIG. 3) to receive a water spray 62 emitted from per 
forated pipes 56, and because of the vertical alignment of 
the plate, the evenly distributed spray moves uniformly 
down each surface 52. The plate is of a square or rectangu 
lar shape conveniently measuring about sixteen inches per 
side. The encapsulated evaporator coil 38 is totally sealed 
within the plate walls by an air evacuation technique creat 
ing a vacuum therein which will cause the outside atmos 
pheric pressure to collapse the plate walls directly against 
coil 38. Thus the plate forms a sealed air evacuated cham 
ber about the evaporator within which a vacuum is estab 
lished of magnitude sufficient to cause the freezing sur 
faces of the plate to rest against the evaporator coil 38 
so that heat transfer from the water ?owing over the freez 
ing surfaces through the contiguous evaporator walls and 
surfaces to the refrigerant of the system is accelerated and 
increased. A vacuum of 29 inches of mercury has proven 
to be completely satisfactory in the construction of the 
vacuum sealed plate. 
By providing dual surfaces 52, each being receptive to 
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water ?owing thereacross and capable of freezing a sheet of 
ice thereon when the refrigerating system is in operation, 
it will be obvious that a decided increase in ice making 
capacity is achieved as the heat transfer through the ad 
jacent materials of the plate and evaporator accelerate the 
freezing cycle. 
A de?ector generally designated 64 has been positioned 

beneath plate 40 and is pivota'ble about point 65 from a 
retracted position (see dotted outline in FIG. 3) to an 
engaging position and is adapted to direct water passing 
over the freezing surfaces 52 to the make-up tank when 
in the intersecting position. Similarly, the de?ector will 
permit harvested ice to pass without interruption during 
the harvesting cycle so that this ice can fall free to the 
crushing apparatus described below. The pivotal move 
ment (see arrow) of the de?ector ‘64 is controlled by a 
solenoid operated relay, the operation of which will be 
particularly described subsequently. 

Generally below but positioned slightly off center from 
the plate 40 is an ice crushing appaartus shown generally 
as 66 which includes a cylindrical member 68 having a 
number of circumferentially and laterally spaced apart 
rigid ?ngers or spikes 70 extending outwardly therefrom, 
member 68 being driven ‘by a motor 71. An ice collect 
ing container 72 is associated with the crusher to accumu 
late the clear crushed ice for easy removal and use. 
The unique and novel components of the control instru 

mentalities include an ice thickness sensing thermostat 74 
which is operatively connected with at least one of the two 
freezing surfaces 52 of the plate, the thermostat operating 
when the temperature of the ice surface indicates a prede 
termined thickness. When the thermostat 74 operates, the 
hot gas solenoid valve 50 is actuated so that hot gas fed 
directly from the compressor 22 is introduced into the 
evaporator coil 38 thus causing that coil to become a heater 
and to loosen the ice sheets formed on the surfaces 52. 
The injection of hot gas into coil 38 causes the harvesting 
operation wherein the sheets of ice are dislodged and fall 
free to the crushing apparatus 66 below. 
The actuation of thermostat 74 also triggers the 60 

second time delay relay 76 which in turn controls the de 
?ector solenoid 78. After the harvesting operation com 
mences, the time delay relay retains the de?ector 66 in 
the engaging position for a period of time (60 seconds) 
‘sufficient to insure that all ?owing Water along the sur 
faces 52 has dripped free of those surfaces and collected 
in the make-up tank 58. Operation of the ice thickness 
thermostat 74 also cuts off the water supply through pipes 
56. After the relay time delay period of 60 seconds has 
elapsed which is still some 15 to 30 seconds before the 
harvesting operation, the relay 76 operates solenoid 78 so 
that de?ector 64 is pivoted to the retracted position. When 
the surfaces 52 are of su?icient warmth due to the introduc 
tion of hot gases through coil 38, the sheets of ice formed 
thereon will then fall directly to the crusher device 66. 
The time delay interval provided by the relay 76 enables 
all moisture and sludge to pass into the make-up tank and 
assures that the ice particles formed when the loosened 
sheets fall to the crusher device 66 are moisture free and 
will not agglomerate or solidify in masses. 

The surfaces 52 of the freezer plate may be of any suit 
able material but it has been found to be desirable to use 
tin plated copper for faster heat transfer. 
The de?ector is trough-shaped because of slightly up 

tured edges 74 insuring positive ?ow into the make-up tank 
of the water and sludge collected from the plate sur 
faces 52. 
A removable guard 76 is positioned in the wall of 

the machine for easy removal so that maintenance and 
periodic inspection may be accomplished without difficulty. 
Thus there has been herein disclosed in improved mecha 

nism for providing an automatic ice making machine of 
increased capacity and e?iciency having a freezing cycle 
of shorter duration than conventional machies of the 
same power ratings. Obviously, many modi?cations and 
variations may be made in the construction and arrange 
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met of the freezing plate, the encapsulated evaporator 
coil, the de?ector, crushing means and control instrumen 
talities as well as other phases of the present inventive 
concept in light of the above teachings without departing 
from the real spirit and purpose of this invention. In light 
of these teachings, it is clear that modi?cations of struc 
tural components and functional characteristics as well as 
the use of equivalents to the elements herein illustrated and 
described are reasonably included and contemplated. 
What is claimed is: 
1. An ice making machine having a condenser, com 

pressor, evaporator and circulating refrigerant forming 
a refrigerating system, the improvement comprising: at 
least one freezer plate encapsulating the evaporator, the 
plate having dual freezing surfaces each being receptive 
to water ?owing thereacross and capable of freezing a 
sheet of ice thereon when the refrigerating system is 
operative; ice thickness sensing means associated with at 
least one of said freezing surfaces; harvesting means re 
sponsive to said sensing means to terminate the freezing 
operation and harvest the ice formed on the freezing sur 
face when the formed ice reached a predetermined thick 
ness; and a de?ector adjacent said plate and movable 
from a retracted position to an engaging position and 
adapted to direct unfrozen water passing over the freezing 
surfaces to a remote location when in the engaging posi 
tion and to allow harvested ice to pass a differing loca 
tion when in the retracted position. 

2. In an ice making machine having a condenser, com 
pressor, evaporator and circulating refrigerant forming 
a refrigerating system, the improvement as claimed in 
claim 1, said plate forming a sealed air-evacuated cham 
ber about the evaporator within which a vacuum is estab 
lished of magnitude sufficient to cause said plate freezing 
surfaces to rest against the evaporator so that heat trans 
fer from water ?owing over said surfaces through the 
contiguous evaporator walls and surfaces to the refrig 
erant of the system is accelerated and increased. 

3. An ice making machine having a condenser, com~ 
pressor, evaporator and circulating refrigerant forming a 
refrigerating system, the improvement as claimed in claim 
1, further comprising: means operative with said harvest 
ing means for displacing said de?ector from the engaging 
to the retracted position when the ice is harvested. 

4. In an ice making machine having a condenser, com 
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pressor, evaporator and circulating refrigerant forming 
a refrigerating system, the improvement as claimed in 
claim 1 further comprising: ice crushing means proximate 
said plate and adapted to receive the harvested sheets of 
ice from said plate surfaces and break the ice into smaller 
segments; and ice collecting means associated with said 
crushing means. 

5. In an ice making machine having a condenser, oom 
pressor, evaporator and circulating refrigerant forming 
a refrigerating system, the improvement as claimed in 
claim 2 further comprising: ice crushing means proximate 
said plate and adapted to receive the harvested sheets of 
ice from said plate surfaces and ‘break the ice into smaller 
segments; and ice collecting means associated with said 
crushing means. 

6. In an ice making machine having a condenser, com 
pressor, evaporator and circulating refrigerant forming 
a refrigerating system, the improvement as claimed in 
claim 4, said ice crushing means including a cylindrical 
member having a plurality of circumferentially and 
laterally spaced apart rigid ?ngers extending outwardly 
therefrom. 

7. In an ice making machine having a condenser, com 
pressor, evaporator and circulating refrigerant forming 
a refrigerating system, the improvement as claimed in 
claim 5, said ice crushing means including a cylindrical 
member having a plurality of circumferentially and 
lateraly spaced apart rigid ?ngers extending outwardly 
therefrom. 
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