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This invention relates to a method of and apparatus 
for making ice, particularly ice cubes, and is an improve 
ment over my earlier Patent No. 2,995,017 issued August 
8, 1961. While the term ice cubes will be used herein, 
it is to be understood that this includes ice formed in 
other shapes, such as cylindrical, triangular or the like, 
and cubed is used merely as a generic description of the 
?nal product. 
A general object is the provision of a method of mak 

ing ice wherein the ice is cut into cubes and deposited in 
a storage receptacle wherein the ice is frozen on a ver 
tical surface and the excess water falling from the freez 
ing surface is carried away without contact with the ice 
cubes, and an apparatus or machine for practicing said 
method. 
A further object is the provision of a method of mak 

ing ice including applying water to an upright evaporator 
plate to freeze a slab of ice thereon, cutting the slab of 
ice almost through while on the plate to form cubes joined 
at their marginal edges, and then defrosting the plate per 
mitting the ice to drop into a receptacle below the plate. 
As the ice drops into the receptacle it breaks into the 
cubes. 
Another object is the provision of an ice-making ap 

paratus including one or more upright evaporator plates 
adjacent the upper edge of which are disposed water dis 
tributing means adapted to ?ow water in a substantially 
uniform sheet over the plates with the plates having 
tapered lower edges along which unfrozen water ?ows to 
be caught in a trough or the like for recirculation, and 
electrical resistance wire grid means shiftable toward the 
plate to cut the ice formed thereon into cubes, with de 
frosting means for harvesting the ice and allowing it to 
drop into a suitable receptacle. 

Provision of an upright evaporator plate according to 
the disclosure of my patent above referred to results in 
a material saving of space while providing a machine of 
high ice-making capacity. The instant application dis 
closes improvements in an ice-making method and ap 
paratus for making ice which permit ice in cubes or other 
shapes to be readily manufactured. 

Other objects, advantages and meritorious features will 
more fully appear from the following speci?cation, claims 
and accompanying drawing, wherein: 
FIG. 1 is a side elevation of an ice-making machine 

embodying my invention with a panel of the housing re 
moved to show the ice-making mechanism; 

FIG. 2 is a side elevation of a grid of resistance wires 
for cutting the ice into cubes; and 
FIG. 3 is a schematic wiring diagram of the control 

circuit for the apparatus. 
Referring now to the drawings, FIG. 1 shows the ma 

chine as including an enclosed housing 10 having a lower 
compartment or receptacle 12 for storing ice provided 
with a suitable access door 14, and two upper compart 
ments 16 and 18, the former containing the evaporator 
assembly 20 described herebelow and the latter housing 
the motors, compressor and controls. 
The evaporator assembly 20 in general comprises one 

or more spaced vertical evaporator plates 22 tapered at 
their upper ends as at 24 and at their lower ends as at 26. 
Beneath the plates 22 there extends a water collecting 
means in the form of a trough 28 which communicates 
with a sump (not shown). A water distributing conduit 
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30 is provided at the upper edge of each plate 22 to direct 
water onto the tapered surface 24 to ?ow over the plate 
22 and be frozen thereon. Surfaces 24 and 26 are non 
freezing surfaces. Openings in conduit 30 distribute wa 
ter uniformly over plate 22 so that a slab of ice is formed 
thereon of substantially uniform thickness. 

Pivotally supported adjacent the upper edge of each 
freezer plate 22 is an electric grid assembly 32, a side 
elevation of which is shown in FIG. 2. The assembly 
in general includes a peripheral rigid frame 34 having 
two upstanding ears 36 through which a bearing rod 38 
extends having its opposite ends journaled for rotation 
in a frame member 40 of the machine. The grid has 
vertical and horizontal electrically conductive resistance 
wires 42 and 44 respectively which are heated by the 
passage of current to melt the ice as hereinafter described. 
Rod means 46 are coupled to the lower end of each 

frame 34 and project inwardly to a guide member 48 
having inclined slots or grooves 50 therein within which 
the rods are guidably shifted. A solenoid 52 sits atop 
member 48 and has a generally T-shaped plunger exten 
sion 54 underlying the rods 46. Energization of the sole 
noid 52 raises the member 54, urging the inner ends of 
rods 46 upwardly to shift the grids 32 toward their re 
spective plates 22. 
Shown in FIG. 1 are water pipes 56 provided with 

openings arranged to direct defrosting water along the 
inwardly facing surfaces of the evaporator plates 22, 
causing the ice to drop from the plates into the receptacle 
12. It will be apparent to one skilled in the art that de 
frosting may be accomplished in other ways, ‘as by pro 
viding electric heating coils contacting the surfaces of 
the plates 22. By using ordinary tap water, the defrosting 
water may be allowed to drain into the trough with the 
water to be recirculated. As the defrosting water is 
cooled as it performs its defrosting function, its use as 
recirculated water to be frozen results in a higher ther 
mal ef?ciency for the machine. 
FIG. 1 also shows a second evaporator assembly 20' 

disposed on top of and in register with the assembly 20, 
and identical in structure thereto. These evaporator as 
semblies may be stacked one on top of the other to pro 
vide a material saving in floor or ground space for a high 
capacity ice-making plant. In order to avoid damage to 
the lower assembly 20 'due to harvested ice falling from 
the upper assembly 20', de?ector plates 60 are provided 
at the upper edge of the grid assembly 32. The plates 
60 may be secured as by bolts or the like to the upper 
horizontal member of the frame 40 (see FIG. 2) which 
houses the grid. 

FIG. 3 shows the control circuit for the machine of 
FIGS. 1 and 2, and includes an off-on switch 62 and a 
selector switch 64 which is controlled by a thermostat 
66 mounted in a convenient location a predetermined 
distance from plate 22 to sense the thickness of ice on 
the plate. There are also three electric motors shown in 
FIG. 3, a condenser fan motor 68, a compressor motor 
70, and a sump pump motor 72. Switch LS—1 is a nor 
mally closed limit switch positioned to be contacted by 
a part of the grid assembly 32 when the grid wires 44 and 
46 have cut through the slab of ice the desired distance. 
SR is a stepping relay having sets of contacts SR-l and 
SR-2 which control the ?ow of current to the grid wires 
indicated as a resistance R in FIG. 3, solenoid 52 which 
shifts the grids 32, and a second solenoid 74 which op 
erates a valve (not shown) controlling ?ow of tap water 
to pipes 56 for defrosting. 
With switch 62 closed, fan motor 68 runs continuously 

while thermostat 66 will alternately energize line 76 or 
78. During the freezing part of the cycle, switch 64 
contacts lead 76, and compressor motor 70 runs, as does 
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sump motor 72 to recirculate freezing water to conduits 
30. Whenv thermostat 66 senses a determined thickness 
of ice, switch 64 is shifted to contact lead 78, through 
normally closed LS—1 to stepping relay SR. Initial 
energization of SR closes contacts SR-l but leaves SR-Z 
open, so resistance grid R and solenoid 52 are energized, 
moving the current-carrying grid wires 42 and 44 against 
the ice to cut it into cubes or the like. Momentary open 
ing of LS—1 as the grid reaches its desired penetration of 
the ice slab shifts SR to its second position opening SR-1 
to de-energize R and solenoid 52 which, being of the 
spring return type, shifts grid assemblies 32 to their 
normal position. At this second position, SR—-2 are 
closed, energizing solenoid 74 to admit defrosting water 
to pipes 56. Upon retraction of the grids away from 
the plates 22, LS-l will again close, shifting SR to its third 
position, at ‘which SR-l remain open and SR-2 remain 
closed. Subsequent opening of the contact between 64 
and 78 will shift SR to its ‘fourth position, ready to be 
shifted to its ?rst or “initial” position above described 
by the reclosure of 64-78 connection. 
The above description shows the operation of the 

machine to make ice in cubes or other desired uniform 
shapes. When the ice is formed on the plates 22, the 
grid wires 42 and 44 are shifted toward the plate until 
they cut the slab of ice almost entirely through, at which 
point the wires are retracted and defrosting is begun. 
Defrost causes the ice to fall into receptacle 12 and as 
the ice falls it breaks into separate cubes. In the event 
the ice does not all break up into separate cubes, it is 
an easy matter for the customer to break it prior to use. 
What I claim is: 
1. An ice-making apparatus comprising: a closed hous~ 

ing having‘at the lower end thereof an ice-receiving and 
storage receptacle open at the top; a refrigeration system 
in the housing including an upright evaporator plate dis 
posed above said receptacle upon which water is frozen 
and thereafter deposited in the receptacle; a water cat-ch 
trough disposed under the lower edge of said evaporator 
plate to catch water falling therefrom; a water recirculat 
ing means including a sump in water-receiving relation 
with said trough and a pump communicating with the 
sump and water discharge means coupled to the pump 
outlet and positioned to direct water along the upper edge 
of said plate to ?ow over the plate and form slabs of ice 
thereon; ice cutting means comprising a grid of resistance 
wires supported normally spaced from the evaporator 
plate and shiftable theretoward to out said slab of ice into 
pieces; and means for shifting said grid toward and away 
from said plate. 

2. In an ice-making ‘apparatus: a refrigeration system 
including a substantially vertically disposed evaporator 
plate having a non-freezing tapering surface along the 
lower edge thereof; a water-receiving trough below the 
margin of the lower edge of said plate for catching water 
dropping therefrom; an ice receptacle under the plate 
below the trough for receiving ice dropping from said 
plate; a grid of electrical resistance wires supported nor 
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mally spaced laterally from said plate to permit the 
freezing of a slab of ice on the plate spaced from the 
grid and shiftable toward the plate into contact with said 
slab of ice to cut the ice into pieces; and means for 
shifting said grid toward and away from the plate. 

3. In an ice~making apparatus: a refrigeration system 
including an upright evaporator plate having tapering 
portions at the upper and lower edges thereof respective 
ly; means for directing water onto said tapered upper 
end of the plate; a trough underlying said tapered lower 
end of the plate to catch water falling therefrom; a 
recirculating water system including a sump communi 
cating with said trough and a sump pump coupled to 
said means for directing water onto the plate; an ice 
receptacle positioned below said plate for receiving ice 
falling therefrom; defrosting means coupled with said 
refrigeration system and associated with said plate to 
harvest ice frozen thereon; a grid of electric resistance 
wires ‘supported for movement toward and away from 
said plate to out said ice into pieces while on the plate; 
and means for shifting said grid toward and away from 
said plate. 

4. The invention as de?ned in claim 3 characterized 
in that said defrosting system includes water dispensing 
means positioned to direct warm water onto the opposite 
side of the plate from that upon which. the ice is ‘formed. 

5. The invention as de?ned in claim 3 characterized 
in that said grid is pivotally supported adjacent its upper 
marginal edge for pivotal movement toward and away 
from said plate. 

6. The invention as de?ned in claim 5 characterized 
in that the lower end of said grid is coupled to the plunger 
of an electric solenoid for shifting the grid upon actuation 
of said solenoid. 

7. That method of making cubed ice comprising: cir 
culating water over a surface of a vertically disposed 
evaporator plate of a refrigeration system to form a slab 
of ice thereon; interrupting the supply of water to said 
plate; cutting partially through the slab of ice while on 
said plate with electric resistance wires to form cubes of 
ice joined by thin ice portions at their marginal edges; 
and thence defrosting said evaporator plate and permitting 
the ice to fall therefrom and break into cubes in an ice 
receptacle below- the plate. 

8. The method as de?ned in claim 7 including ‘catching 
water falling from the lower edge of the evaporator plate 
at a point above said ice receptacle and recirculating said 
water back onto the upper edge of the plate. 
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