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_This invention relates to ice making machines and more
particularly to an improved automatic machine for mak-
ing icé and handling the same. ‘

Automatic ice machines' for making flake ice and for
maKing ice cubes are well known. . Most of these are
constructed on the principle of forming a sheet of ice
on a revolving drum orin divided pans, and opérate on a
time cycle in which the ice is scraped or loosened. from
the drum or dumped’ from the pans after a fixed time
interval. * It is known that the thickness of ice formed
in‘a given time interval varies in accordance with varia-
tions in the temperature of the water used and the tém-
perature of refrigerated surface upon’ which  the ice is
formed, ‘ o

It is an object of this invention to provide an automatic
ice. making' machine, in which the weight of the ice pro-
duced in one cycle of the machine is mairtained constant.

It is a further object of this invention to. provide an
automatic ice making machine in which the length of the
freezing cycle is controlled by the weight of the ice

" produced.

- Itis another object of this invention to provide an auto-
matic. ice making machine in which ice is. formed on
one. or more suspended and refrigerated plates upon
which cold water is caused to impinge and freeze. ‘

Numeérous other objects  and . advantages of - the 'in-
vention will be readily ‘apparent to those skilled -in the
art from the following detailed-description of preferred
embodiments of the invention illusfrated in thé accom-
panying drawings, wherein: ‘

. Figure '1 is a. sectional view, partly diagrammatic, of
a preferred form of the automatic 'ice making machine 6f
this invention;

Figure 2 is a sectional view taken on line 2—2 of
Figure 1;

Figure 3 is a plan view of the freeze plate supporting
linkage shown in Figures 1 and 2;

'Figure 4 is a sectional view similar to Figure 2 but
illustrating' a_modified form of ice making machine;

Figure 5 is a sectional view of another modification
of 'the automatic ice making machine shown in Figures 1
and 2; '

Figure 6 is a side elevational view of one of the freezing
plates shown in Figure 5;

Figure 7 is an end clevation of the freeze plate shown
in Figure 6; S

Figure 8 is an elevational view of a modified form
of freeze plate adapted for use in any of the auto-
matic ice making machines illustrated herein; and,

Figure 9 is an end ‘elevation of the modified freeze
plate shown in Figure 8.

Referring to Figure 1 for the purposes of illustration,
the ice making machine is provided with a casing des-
ignated by the numeral 10. The casing 10 may be ther-
mally insulated.

-the admission of a fluid refrigerant, and'is provided with:

A hollow  freezing plate 11 is sus-
pended in the upper.part of the casing 10. " The hollow:
plate 11 is provided with a flexible inlet conduit 12 for’
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a flexible outlet conduit- 13 for the exhaust of expended
refrigerant. The hollow plate i1 may have a zigzag
internal cooling coil therein conmnected to the inlet.12
and. outlet 13, The lower part of casing 18 forms a
reservoir for cold water 14, and may be provided with
a cooling coil 15 through which liquid refrigerant flows
to-cool the water 14, At one end of the water reservoir
14 is a'closed casing forming a suction trap 16. The
suction trap 16 is adapted to contain liquid refrigerant 17
in its lower portion. - The upper portion of trap 16 is
connected by ‘a conduit 18 to the inlet ar suction side
of a conventional refrigerant compressor 23, and is also
connected to the plate outlet conduit 13 by connection 19,
and to the cooling coil 15 by connection 28. A conven-
tional -float-contro] inlet valve 21 is provided to control
the inlet 22 of liquid refrigerant to the trap 16 for main-
taining a constant level ‘of liquid refrigerant in the trap
16.

At the bottom of water reservoir 14 is a cold water
outlet 25 connected to a pump 26 which pumps cold water
through conduit 27 to a spray nozzle 28 .through which
cold water is directed against the lower surface of freezing
plate 11. = A solenoid-operated valve 29 is provided in
the conduit 27, A V-shaped perforated ice collector or
hopper plate 38 is supported within the casing 16 above
thelevel of the cold water i4, and may be provided in
its. lower portion with a conveyor screw 31 driven by a
motor 32 at the end of the casing 16. The cdsing 16
is provided with an outlet aperture 33 at the end of the
conveyor 31 and through which ice may be delivered to
an-ice crusher 34 on the conveyor shafi, the ice being
discharged downward through a delivery opening 35. The
crusher 34 may be eliminated in installations where ice
crushing is not required. The ice collecting plates 36
are perforated in order that any cold water dripping from
the freezing plate 11 may flow back to the cold water
reservoir 14 for recirculation. - The level of the cold
water in reservoir 14 may be maintained constant by an
atuomatic float-controlled water inlet valve 36.

The high pressure side of compressor 23 is connected
by ‘conduit 44 to a conventional condenser 41. Liquid
refrigerant from condenser 41 flows through conduit 42 to
the flexible inlet connection 12 for ‘the freeze plate 11.
A 'solenoid-operated cut-off valve 43 and an expansion
valve 44 are provided in comduit 42. The ‘expansion
valve 44 may be variable and be controlled by -a thermal
control * device ‘45 responsiveé to the temperature of
refrigerant in the outlet connection 13.' A hot gas by-
pass conduit' 46 extends from. the conduit 48 through a
solenoid-operated valve 47 to the conduit 42 between
expansion valve 44 and the inlet connection 12. The
by-pass 46 is provided o permit the introduction of hot
reftigerant gases into the cooling coil in freeze plate 11
momentarily when it 'is desired to release .the ice frozen
on the plate 11, ‘

The. support of the freeze plate 11 within the casing
10 will now be described. "The plate 11 is preferably
suspended by four links or cables 50, one attached to each
corner' of the plate 11. - The upper ends of the links 50
are secured to horizontal beam members 51 and 82, shown
best in Figure 3. The outer ends of the beams 51 and
52 are suspended by links 53 and 54, respectively, secured
to brackets mounted on the casing 10. The adjacent ends
of the beams 51 and 52 rest upon a connecting member
56, which in turn is suspended by a link 57 -extending
upward through the removable cover 55 to the end of a
scale beam 58. - The scale beam 58 is pivotally supported
by a pivot 59 carried by a horizontal bar 61 mounted in
the casing 10. 'The beam 58 is provided with an adjustable
weight 60. The weight 60 is slidable along the beam 58
to counterbalance the weight of the beams 51 and 52,
and the freeze plate 11 and to provide overbalancé in
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on freeze plate 11 durmg each freezing cycle of opera-
tion. The beam 58 is connected 'to operate a switch
mechanism 62 which latter is connected to supply line
63 and controls the operation of the solénoid valves 29,
43, and 47, heretofore described.

The: operat1on of the autcmatic ice making machlne
iltustrated in Figures 1, 2 and 3 -will now be described.
The refrigeration apparatus including compressor 23 and
condensér 41 and controls therefor may be conventional.
Refrigerants such as ammonia, Freon, and the like may
be used, as will be’ obvious to those skilled in the refrig-
eration art. The water 14 to be made into ice is stored
in the tank-forming the bottom of casing 10.  The water
14 is precooled by the cooling pipes 15 containing liquid

refrigerant 17 from the trap chambér 16. The pipes 15

are spaced well apart so that any ice forming on the pipes

10

15

will not prevent the flow of water over and between the -

pipes. The water this cooled, is pumped by pump 26 to
the nozzle 28 which directs it against the lower side of
freeze plate 11. The freeze plate 11 is refrigerated to
freezing temperatures by the flow of refrigerant through
the expansion valve 44 into the hollow plate 11. The
spent refrigerant passes out of the plate 11 through the
" lower connection 13 and into the trap chamber 16. Gase-
ous refrigerant is drawn from the upper part of trap 16
through conduit 18 into the compressor 23 for recycling
in the system. The level of liquid refrigerant maintained
in the bottom of trap 16 is controlled by a conventional
float ‘'valve 21 admitting liquid refrigerant from the line
63 to the trap inlet 22, When i ice has frozen on'the freeze
plate 11 to'the desired weight of ice, the weight of the
ice causes the plate to move downward overbalancmg the
adjustablecounterweight’ on’ beam 58 and. causing the
switch mechanism 62 to function. Switch mechanism 62
then closes the valve 43 to stop the flow of refrigerant
to the plate, opens the valve 47 to permit the flow of hot
refrigerant gases to the freeze plate, and closes the valve
29 to cut off ‘the flow of cold water to the spray nozzle 28.
The admission of hot gas to the plate 11 quickly causes
the “ice’ formed' thereon to ‘drop off onto the perforated
hopper 30 and conveyor 31 which moves the ice to the
crusher 34, or to. a suitable storage container if desired.
Any ‘water unfrozen by the plate 11 or formed durmg the:

thawmg step passes downward through the perforatxons;

in' the hopper 30 and back 'to the water storage space. in
the: bottom of the casing 10. As soon as the ice has

dropped off from the platé 11, the adjustable wetght 60
raises” the plate 11, and” operates the switch' mechanism.
62 to cut off the hot gas valve 47, open the refrlgerant 5

valve 43; and open ‘the cold water spray valve 29, to start
-the formation of more icé on’ the plate.

valve' 44 may be’controlled by mechanism 45 responsxve
to the temperatire of the fréeze plate exhaust 13 to main-

tain the ‘désired freeze témperature of the plate 11.. The

water supply valve 36 operates automatically to maintain
the water level constant.  The motor 32 operating the ice
dlscharge conveyor 31' may be operated per1od1cally on
atime cycle; or may be opérated only when ice is desxred

or ‘may be controlled automatlcally to discharge ice only’
aftér a’desired quaritity of ice has been formed. When ice:
drops from the freeze plate 11 onto. the hopper 30 and
conveyor 31 it may break into pieces -of satisfactory size
and eliminate the need’for the’ crusher 34 in certain’
It will be noted that by ad]ustment of the

installations:
posmon of the balance weight 60 on the scale beam 58,

the‘ice making may be controlled to form ice. of most any,

desired” thickness before ‘thé” switch mechanism’ 62 func-
tlons atutomatically ‘to’ control the thawmg cycle.

Flgure 1. machine ‘excépt that the hopper. and conveyor

The _thawing
operation’ is  relatively rapid and ‘the amount of hot gas’
introduced into the plate 11 and the trap 16 is ‘small and
not’ enough to urbalance” the system. The expanston' g

‘modified form. of automatic ice making: machme',
shown ™ in' Figure 4, the détails are the same - as in “the-
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are replaced by a sloping perforated plate 65 which serves
to permit the ice to slide by gravity to dischargé opéning
66 and into an accessible open bin 67 for use.

In the modification shown in Figure ‘5, a plurality of
vertical freeze plates 71 are used instead of a single in-
clined plate 11.  Each plate 71 is suspended from the
beam members 51 and 52 by links or cables 72, so that the
weight of ice formed on the plates 71 will operate the
switch- mechanism 62 when a desired weight of ice has
been formed. In this modlﬁcatlon, each vertical plate
71 is provided with* a’ harizontal water distribution conduit
73 along its upper edge, the conduits 73 being perforated
to flow watér down both side suifaces of each plate 71
for freezing. The spray nozzle 28 of the preferred modi-
fication is not used, and the conduits 73 are connected
together and through a flexible ‘conduit 74 to the water
control valve 29, The plates 71 are provided with an-

Jinternal refrigerant coil and. with refrigerant inlet and

outléet flexible connections 12 and 13 such. as. prov1ded for
freeze plate 11.

As illustrated in Figures & and’ 9, the freeze plate 11
miy be provided with a grid-liké lower stirface 75 formed
by'spaced ridges d1v1dmg the surface into small rectangles
Wheéii thie sheet of ice formed on ‘this suiface drops’ from
the freeze plate downward to the hopper 30 or to 1ncl1ned
platé 65; it ténds to break up iiito cubes or squares of ice
of regtilar size” and’ shapé. . It will be' apparent to those
skilled'in the art'that a grid surface’ shaped to “promote’ 1ce
breéakage into squares triangles, strips, or the like ma}; ‘
be easily substituted on any of the freeze plates 1llustrated

This" invention contemplates’ the use” of various forms
of weighing mechanisms, switch mechanisms, solenmd
vilves, anid thé like, as it will be readily appatent to’ the
skilled refrlgeratlon mecharic that' many such substrtu-
tions and variations are possible w1th1n the scopc of the
followmg claims. :

What T-claim is:

1." In automatic jce'making’ ‘apparatis, the’ comblnatwn
comprising, a housing, a refrigerated hollow plate mem*
ber adapted to freeze water applied to the lower otiter str-
face of said member; a pivotally’ mounted’ hnkage in"the
upper portion” of" said housing and Having said hollow
plate member’ suspended therefrom, a cold water reser-
voir in the bottom of sald ‘housing, pump means to apply

it to” the lower surface of said
plate member refrlgeratmg means to cool sard member,,

welght of 'ice upon “said” member, and” a perforate hopper.
Within® said housmg below sald mémiber and above sald

2 In"adtomatic ice’ making apparatiis, the combination
comprising, a. housing, a refrigerated hollow plate mem-
ber adaptéd 't freeze water applied to the lower outer
surface of said member, a pivotally mounted scale beam
type lmkage at the upper end of said’ housrng, means sus-
pending said plate member from said 'linkage-in a’ posi-’
tion “inclined w1th respect’ to a’ horizontal plane nozzle,
hedns to spray water againstthé lower outer surface of
said plate member, refrigerating means to cool said’ plate
member,-and means connected to sa1d plate member “sup-.
porting linkage, to. said refrxoeratmg means, and ‘to said”
water spray means to cut off said refrigerating means.
and spray means upon formation of a predetermined’
weight of ice’ upon said ‘plafe member. )

3. In automatlc ice makmg apparatus, the comblnatmn;
comprlsmg, a hollow plate member, counterbalanced
linkage means for supporting said plate'member, inlet” ‘and
outlet conduits connected to said plate" member, a ‘valve®
counected to saidinlet” conduit for admlttmg a refrlgerant,
to said’ plate member, a second valve connected to sald{

plate member, means for dlrectlng water agalnst ‘an outer'
surface of ‘said plate, and means: controlled by sa1d lmk—3
age for closing. said refrigerant valve and opening: said .
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hot gas valve upon formation of a predetermined weight
of ice upon said plate member.

4. Automatic ice making apparatus comprising in com-
bination, a housing, a hollow plate member adapted to
freeze water applied to the surface of said member, coun-
terbalanced linkage means at the upper portion of said
housing for supporting said plate member, a cold water
reservoir in the lower portion of said housing, a pump
connected to said reservoir for delivering water from said
reservoir fo said plate member, refrigerating means in-
cluding a compressor and a condenser, a liquid refrigerant
trap chamber extending into said water reservoir, a cool-
ing conduit in said water reservoir connected with said
trap chamber, conduits connecting the upper. portion of
said trap chamber with said plate member and with the
inlet of said compressor, a conduit connecting the outlet
of said compressor to said condenser, a conduit. connect-
ing said condenser to said plate member and having a
cut-off valve and an expansion valve therein, a conduit
connecting the outlet of said compressor with said plate
member and having a cut-off valve therein, and means
operated by said linkage and connected to control both
of said cut-off valves, whereby upon formation of a pre-
determined weight of ice on said plate member said first
cut-off valve is closed to stop the flow of cool refrigerant
to said plate member and said second cut-off valve is
opened to admit relatively hot refrigerant from said com-
pressor io said plate member to release ice from the sur-
face of said plate member.

5. In automatic ice making apparatus of the character
defined in claim 1, said perforate hopper being flat and in-
clined with respect to a horizontal plane and having its
lower portion aligned with a bin outside of said housing.

6. In automatic ice making apparatus, the combination
comprising, a reservoir for cold water, a hollow plate
member, a conduit for directing cold water. from said
reservoir against the surface of said hollow plate member,
a refrigerant supply conduit connected to said hollow
plate member, a valve in said cold water conduit, a valve
in said refrigerant supply conduit, a balanced linkage
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supporting said hollow plate member above the level of
water in said reservoir, and valve control means engaged
by said linkage and connectzd to both of said valves to
close both of said valves upon formation of a predeter-
mined weight of ice upon the surface of said plate mem-
ber.

7..In automatic ice making apparatus, the combination
comprising, a reservoir for cold water, a hollow plate
member, a conduit for directing cold water from said reser-
voir against the surface of said hollow plate member, a re-
frigerant supply conduit connected to said hollow plate
member, a valve in said cold water conduit, a valve in said
refrigerant supply conduit, a balanced linkage support-
ing said hollow plate member above the level of water in
said reservoir and in a position inclined with respect to a
horizontal plane, a nozzle on said cold water supply con-
duit for directing cold water against the lower outer sur-
face of said inclined plate member, a perforate sheet posi-
tioned between said inclined plate and the surface of the
cold water in said reservoir, said perforate sheet also
being supported in a position inclined with respect to a
horizontal plane to direct ice falling from said plate mem-
ber to one side of said reservoir, and valve control means
engaged by said linkage and connected to both of said
valves to close both of said valves upon formation of a
predetermined . weight of ice upon the surface of said
plate member.

References Cited in the file of this patent
UNITED STATES PATENTS

1,815,383 Scullen _________.___.___ July 21, 1931
2,086,622 Kagi o . July 13, 1937
2,105,460 Gaugler ___ . _____.____ Jan. 11; 1938
2,239,234 Kubaugh . _____. Apr. 22, 1941
2,340,721 Whitney o o_.______ Feb. 1, 1944
2,429,851 Swann oo oo ___ Oct. 28, 1947
2,511,419 Smith . ________ June 13, 1950
2,549,747 Teeson oo o - Apr. 17, 1951



