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This device relates generally to thermoelectric refriger-
ating devices and more particularly to machines for mak-
ing ice in a solid, broken cylindrical form.

A number of ice making machines are known in the
art. They have frequently been characterized by large
size. Also, they have incorporated refrigeration equip-
ment including coils, compressors, motors and other
complex and comparatively expensive equipment subject
to considerable mechanical maintenance.

It is, therefore, a general object of the present invention
to provide an ice making machine utilizing thermoelectric
principles of refrigeration.

A further object is to provide an ice making machine
of comparatively simple and reliable construction,

A further object is to provide an ice making machine
requiring very litle space.

A further object is to provide an ice making machine
requiring comparatively less maintenance.

Described briefly, a typical embodiment of the present
invention employs an elongated cylindrical tube mounted
on some type of frame in an inclined attitude, this being
the tube in which water is frozen to form ice rods. A
second tube is disposed in closely spaced, coaxial relation-
ship to the first tube and surrounding the first tube. This
second tube is embedded in a highly conductive material
which forms or is direcily connected to the cold plates of
a series of thermoelectric elements, these elements having
a forced air cooled heat sink plate cooperating therewith
whereby the outer and inner tubes are cooled well below
the freezing temperature of water.

Timer controlled valve means are employed to supply
water to the inner tube for freezing therein. Once water
is frozen in the imner tube, a timer controlled vaive is
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openéd in response to the sensing of a temperature below -

freezing in the tubes, to supply hot water in the space
between the tubes for releasing the ice in the inner tube.
Water pressure applied to the inner tube ejects the ice
therefrom and a pair of curved fingers at the outlet of the
inner tube breaks the ice into conveniently sized cylin-
drical chunks,

The full nature of the invention will be understood from
the accompanying drawings and the following description
and claims.

FIG. 1 is a somewhat schematic side elevational view

(partially sectioned) of an ice making machine according
to a typical embodiment of the present invention.

FIG. 2 is an end elevational view thereof.

FIG. 3 is a fragmentary enlarged side elevational view
in partial section illustrating interior details of the freezing
and thawing tube assembly.

FIG. 4 is a fragmentary enlarged top view thereof in
partial section.

FIG. 5 is a schematic diagram of the water control
system for one of the two freezing and thawing tube com-
binations of the preceding figures.

Referring now to the drawings in detail, the ice making
machine may include a frame 11 which can have any of
a variety of configurations, particularly in view of the
compact nature of the functional elements of the appa-
ratus. The illustrated embodiment has two freezing units
12 and 13, each of which has a pair of curved deflecting
fingers 14 at its upper end. An ice chunk receiving bin
16 is provided below the upper ends of the freezing units
to receive the solid cylindrical ice chunks 17 which result
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from the action of the fingers deflecting an ice rod 18
cjected from the end of a freezing tube in each of the
freezing units.

A trough 19 is provided below the upper ends of the
freezing units to receive any water which may momen-
tarily overflow from the ends and empty it into a drain.
A fan 21 is employed to circulate air over the cooling fin
assembly 22 for the heat sink of the thermoelectric unit,
these latter features being better illustrated in FIGS. 3
and 4 of the drawings.

Referring now specifically to FIGS. 3 and 4, the two
freezing units 12 and 13 are disposed in a case 23 which
is typically made of metal. Because the two units are
identical, a detailed description on one will suffice.
Freezing unit 12 includes a cylindrical tube 24 which is
open at the upper end 26 thereof. A second cylindrical
tube 27 surrounds the major portion of the first tube, is
coaxial therewith, and is in closely spaced relationship
thereto whereby an annular cylindrical space 28 is pro-
vided between the two tubes. The outer tube is embedded
in an elongated heat transmitting body 29 which can be
composed of a plurality of elongated blocks arranged in
end-to-end abutting relationship and which, in the illus-
trated embodiment, are hexagonal in cross section al-
though they could be square or have other configurations.
These blocks, as well as the inner and outer tubes, are
preferably made of materials exhibiting properties of high
thermal conductivity. The radial dimension of the an-
nular space between the tubes is typically greater than
149 inch but less than 18 inch.

The longitudinally extending flat surface 31 afforded
by the heat transmitting member 29 makes an excellent
cold plate for the plurality of thermoelectric refrigerating
elements 32 disposed therealong. Such thermoelectric
elements and their principles of operation are well known
to those skiiled in the art. As further shown in FIG. 4
particularly, a heat sink plate 33 has a flat surface 34
contacting the high temperature surfaces of the thermo-
electric elements, and this plate is provided with a plu-
rality of longitudinally extending radiating fins 36.
These fins are disposed perpendicular to the plane 34 of
the base of the heat sink plate. This plate can typically
be a solid extruded homogeneous mass of a material hav-
ing excellent thermal conductivity, The thermoelectric
elements are in direct thermal contact with the near sur-
faces of the hexagonal blocks forming the heat transmit-
ting member 29 and with the flat surface 34 of the heat
sink plate, but the elements are electrically insulated from
these surfaces for proper operation of the thermoelectric
elements. In this manner, the heat transmitting member
can readily be reduced to a temperature well below the
freezing point of water.

The heat sink fins are enclosed, except on each end,
within a shroud 37, on which is mounted a fan 38 driven
by a motor 39, so that air is forced by the fan through
the spaces between the heat sink fins and exits through
the shroud openings at opposite ends of the heat sink,
thereby removing heat which is produced on the heat
sink by the thermoelectric elements.

Thermal insulating material 41 is provided which total-
ly encloses ard is in contact with all exterior voints of
the heat transmitting member 29 except where a thermo-
electric element 32 is in contact therewith and where
one of the two tubes 27 and 24 enters the member.

Referring now to FIG. 5, a water supply under pres-
sure is provided from the source which is illustrated in
the form of a water main 41 which is connected through
a pressure regulator 42 to a pair of solenoid valves 43
and 44. Both of these valves are normally closed and
the outlet from the valve 43 is connected through a line
46 to the inner tube 24, which is the water freezing tube.
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A water line 47 is connected from the other valve 44 to
a water heater 48 having a hot water outlet line 4% con-
nected to the upper end of the outer tube 27.

A plug 51 is provided for connection to a source of
electrical energy which can typically be 110 volt A.C,,
and each of the solenoids is connected to one side if the
plug 51 and solenoid 43 is connected to the other side
through a normally open cam-operated switch 52, where-
as solenoid 44 is connected to the other side of the plug
through a normally open cam-operated switch 53. Op-
eration of these switches is provided by a motor 54 driv-
ing cams 56 and 57, as well as a cam 58 used for closing
a motor holding circuit, Switch 52, cperated by cam 58,
is also a normally open switch. All of these switches are
shown in the closed condition which typically occurs reg-
ularly during the use of the ice making apparatus.

Further with reference to FIG. 5, a thermostat 61, also
energized by way of the plug 51 has a temperature sensing
element 62 connected thereto through the line 63, this
element normally being located on the inner tube 24 near
the lower end of the freezing unit. The thermostat is
set at a temperature of 15° . approximately so that it
will close the normally open switch 64 when the tem-
perature in the freezing tube falls to this level, indicating
that there is ice in the freezing tube. The distance of
the sensor from the lower end of the outer tube 27, and
the setting of the thermostat 61 are such that there is no
danger of solidification of water in the tube 24 below the
lower end of the tube 27.

OPERATION

Assuming that the device has been in operation for
a period of time, there is hot water in the heater 48 and
the thermoelecmc elements have frozen water in the
tube 24. There is nothing but air in the space 28 between
the inner and cuter tube.

The sensing element 62 responds to this condition by
causing the thermostat to close switch 64. This initiates
operation of the motor 54 which will be assumed to To-
tate the cams in the direction of the arrow 6. Imme-
diately, cam 58 movss from the position where the notch
69 therein would allow the switch 59 to be open, and
closes switch 59 which places a motor holding circuit
in operation from the plug through the motor and switch
59 back to the plug 51. Shortly thereafter, the cam 56
closes the switch 53 energizing solenoid 44 which causes
water leaving the regulator 42 to enter the heater forcing
hot water through the line 49 into the outer tube 27
whereupon it runs down through the space 28 and out
the drain 71. This hot water initiates thawing between
the ice in the inner tube and the wall of the inner tube
to releasc the ice therein. Thereupon the cam 57 closes
switch 52 opening the valve 43 and applying water pres-
sure through the line 46 to the tube 24 which forces
the ice out of the tube 24, the ice having been released
by the water.

As the ice, which is now in the form of a rod of ice, is
ejected from the upper end of the tube 24, it encounters
the curved fingers 14 which bend the rod and break it
into the chunks 17 (FIG. 1).

The pressure regulator reduces the pressure in line 46
to a value less than water main pressure, to avoid a blast
of water at the exit of the inner tube when the ice red
has been partially or entirely rejected.

Meanwhile, cam 56 has allowed the solenocid 44 to be-
come de-energized whereupon the supply of water to the
heater is interrupted and no more hot water flows into
the outer tebe. All of the water in the tube thereby
drains out of the drain 71. Of course the hot water in the
outer tube raises the temperature of the sensor where-
upon the thermostat opened the motor switch 64 where-
upon the motor holding circuit took over to continue op-
eration of the motor. When sufficient time has elapsed
for the water in line 46 to push the ice rod out of the tube
24, tube 24 will again be full of water and the cam 57
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will allow switch 52 to open whereupon solenoid 43 will
be de-energized and the valve will close. The freezing
cycle begins again. Shortly thereafter, the cam 58 will
have returned to the point where the notch 69 therein will
allow the motor holding switch 59 to open whereupon
the motor operation will cease until the thermostat sensor
again detects such a low temperature in the tube 24 to in-
dicate that it is again full of ice.

Although the controls and valving have been described
for only the freezing cylinder assembly 12, the same ar-
rangement can be used for the freezing cylinder assembly
13. If desired, each of a plurality of freezmg cylinder
assemblies can be cycled in such a manner that ice would
be constantly exiting from the apparatus

From the foregoing description, it is believed apparent
that the present invention provides a simple, compact, re-
liable, and relatively maintenance-free type of apparatus
of a very advantageous nature. Although the invention
has been disclosed and described in some detail in the
drawings and foregoing descripticn, they are to be con-
sidered as illustrative and not restrictive in character, as -
other modifications may readily suggest themselves to per-
sons skilled in this art and within the broad scope of the
invention, reference being had to the appended claims.

The invention claimed is:

1. An ice making machine comprising:

a frame;

a water freezing tube affixed to said frame and havmg
an inclined longmudmal axis;

a thawmg tube coaxial with and surroundmg said freez-
ing tube;

a refglgeratmg device removing heat from said freezmo
tube;

a first valve for admitting water to said freezing tube;

a second valve for admitting water to said thawing tube;

a source of water under pressure coupled to said first
valve;

a source of hot water coupled to said second valve;

and timer means connected to said first and second
valves and operable on said second valve to admit
hot water to said thawing tube to release the ice
formed in said freezing tube, and operable on said
first valve to admit water to said first tube when said
ice is released to force said ice from said first tube
and replenish said first tube with water.

2. Ice making apparatus comprising:

@ stationary frame;

a case affixed to said frame and containing insulating
material; )

a first plurality of blocks of hexagonal cross section
stacked end-to-end in a line in said case, said blocks
being made of a material of high thermal conduc-
tivity and said blocks presenting a lincarly extending
commeon flat surface in a plane;

a first outer tube in said case having a portion em-
bedded in said plurality of blocks; .

a first inner tube coaxial with said outer tube and dis-
posed inside said outer tube, the outer surface of
said inner tube being equidistant from the inner sur-
face of the outer tube throughout most of the length
of said outer tube, both of said tubes being fixed on
an incline in said frame;

@ heat sink plate having a base with a flat surface dis-
posed in parallel horizontally-spaced relationship to
said common flat surface of said blocks, said heat
sink plate being of a material of high thermal con-
ductivity with a plurality of madiating fins disposed
perpendicular to said base and extending therealong,
projecting in a direction ‘away from said hexagonal
blocks;

a plurality of thermoelectric elements disposed in the
space between the flat surface of said heat sink plate
and said common fiat surface of said hexagonal
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blocks in direct thermal contact and electrically insu-
Jated contact with said heat sink plate and said
blocks, thereby causing said heat sink plate with said
radiating fins to provide the hot terminals for said ele-
ments and the said hexagonal blocks to provide the
cold terminals for said elements;

a shroud enclosing said radiating fins throughout a sub-
stantial portion of their length and open at opposite
ends;

a power driven fan connected to said shroud for driv-
ing heat out of said shroud from between said fins;

a first inlet line connecied to the lower end of said inner
tube;

a second inlet line connected to said outer tube near
the upper end thereof and having an outlet at the
lower end thereof providing a drain;

a pressure regulator connected to a source of water
under pressure and connected through a first solenoid-
operated valve to said first line for admitting water
under pressure to said inner tube, and a second
solenoid-operated valve connected from said regu-
lator through a water heater to said second line con-
nected to said outer tube;

control means coupled to said valves and including tem-
perature sensing means responsive to formation of
an ice rod in said inner tube to open said valves for
admitting hot water to the space between said tubes
and thereby thaw ice in said inner tube, and for
applying pressure to the lower end of the ice in said
inner tube for ejection of the ice;

timing means in said control means and initiated by

" said sensing means, and coupled to said valves for
limiting the quantity of hot water supplied to said
space and for limiting the duration of applicaticn of
pressure to said ice rod, to allow filling of said inner
tube with a predetermined amount of water;

an ice depository;

curved finger means at the exit of said inner tube guid-
ing and breaking ice ejected from said inner tube
during ejection thereof, said fingers being disposed
so that said exiting ice, when broken, is discharged
into said depository;

and means adjacent the upper end of said inner tube
directing any water discharged therefrom to a drain.

3. An ice making apparatus comprising:

a frame;

a first fube with means connected thereto for admitting
a predetermined amount of water thereto and hold-
ing said water therein;

a shell spaced from and covering a predetermined por-
tion of the length of said tube;

means coupled to said shell for admitting a hot fluid
to the space between said shell and said tube;

refrigerating means including a heat transmitting mem-
ber receiving said shell and removing heat therefrom,
said shell removing heat from said first tube whereby
water in said first tube is frozen therein;

timer means coupled to said admitting means and con-
trolling duration of admission of said water and hot
fluid;

and a temperature sensor responsive to fall in tem-
perature in said first tube to initiate admission of
said water and said fluid, said fluid, when admitted,
thawing ice at the area of contact thereof with the
tube to release the ice in the tube; -

and the admitted water being pressurized sufficiently
to expel the released ice from said tube in the form
of a rod of ice.

4. An ice making apparatus comprising:

a frame;

a first tube with means connected thereto for admitting
a predetermined amount of water thereto and hold-
ing said water therein;
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a shell spaced from and covering a predetermined
portion of the length of said tube;

means coupled to said shell for admitting a hot fluid
to the space between said shell and said fube;

refrigerating means including a heat transmitting mem-
ber receiving said shell and removing heat therefrom,
said shell removing heat from said first tube whereby
water in said first tube is frozen therein;

said refrigerating means also including a plurality of
thermoelectric elements spaced along said heat trans-
mitting member,

5. An ice making apparatus comprising:

a frame;

a first tube with means connected thereto for admitting
a predetermined amount of water thereto and hold-
ing said water therein;

a shell spaced from and covering a predetermined por-
tion of the length of said tube;

means coupled to said shell for admitting a hot fluid
to the space between said shell and said tube;

refrigerating means including a heat transmitting mem-
ber having said shell imbedded therein and removing
heat therefrom, said shell removing heat from said
first tube whereby water in said first tube is frozen
therein.

6. An ice making apparatus comprising:

a frame;

a first tube with means connected thereto for admit-
ing a predetermined amount of water thereto and
holding said water therein;

a second tube spaced from and covering a predeter-
mined portion of the length of said first tube;

means coupled to said second tube for admitting a
hot fluid te the space between said second tube and
said first tube;

refrigerating means including a heat transmitting mem-
ber receiving said second tube and removing heat
therefrom, said second tube removing heat from said
first tube whereby water in said first tube is frozen
therein.

7. An ice making apparatus comprising:

a frame;

a first cylindrical tube with means connected thereto
for admitting a predetermined amount of water there-
to and holding said water therein;

a second cylindrical tube coaxial with said first tube
and spaced from and covering a predetermined por-
tion of the length of said first tube;

means coupled to said second tube for admitting a hot
fluid to the space between said second tube and said
first tube;

refrigerating means including a heat transmitting mem-
ber receiving said second tube and removing heat
therefrom, said second tube removing heat from said
first tube whereby water in said first tube is frozen
therein.

8. Ice making apparatus comprising:

a stationary frame;

a case affixed to said frame and containing insulating
material;

a first plurality of blocks of hexagonal cross section
stacked end-to-end in a line in said case, said blocks
being made of a material of high thermal conduc-
tivity and said blocks presenting a linearly extending
common flat surface in a plane;

a first outer tube in said case having a portion em-
bedded in said plorality of blocks;

a first inner tube coaxial with said outer tube and
disposed inside said outer tube, the outer surface
of said inner tube being equidistant from the inner
surface of the outer tube throughout most of the
length of said outer tube, both of said tubes being
fixed on an incline in said frame;

a heat sink plate having a base with a flat surface dis-
posed in parallel horizontally spaced relationship
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to said common flat surface of said blocks, said heat
sink plate being of a material of high thermal con-
ductivity with a plurality of radiating fins disposed
perpendicular to said base and extending therealong,
projecting in a direction away from said hexagonal
blocks;

a plurality of thermoelectric elements disposed in the
space between the flat surface of said heat sink plate
and said common flat surface of said hexagonal
blocks in direct thermal contact and electrically in-
sulated contact with said heat sink plate and said
blocks, thereby causing said heat sink plate with
said radiating fins to provide the hot terminals for
said elements and the said hexagonal blocks to
provide the cold terminals for said elements;

a shroud enclosing said radiating fins throughout a
substantial portion of their length and open at oppo-
site ends; :

a power driven fan connected to said shroud for driv-
ing heat out of said shroud from between said fins;

a first inlet line connected to the lower end of said
inner tube;

a second inlet line connected to said outer tube near
the upper end thereof and having an outlet at the
lower end thereof providing a drain;

a pressure regulator connected to a source of water
under pressure and connected through a first sole-
noid-operated valve to said first line for admitting
water under pressure to said inner tube, and a second
solenoid-operated valve connected from said regu-
lator through a water heater to said second line
connected to said outer tube;

control means coupled to said valves and including
temperature sensing means responsive to formation
of an ice rod in said inner tube to open said valves
for admitting hot water to the space between said
tubes and thereby thaw ice in said inner tube, and
for applying pressure to the lower end of the ice in
said inner tube for ejection of the ice; )

timing means in said control means and initiated by
said sensing means, and coupled to said valves for
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limiting the quantity of hot water supplied to said
space and for limiting the duration of application
of pressure to said ice rod, to allow filling of said
inner tube with a predetermined amount of water;

an ice depository;

curved finger means at the exit of said inner tube guid-
ing and breaking ice ejected from said inner tube
during ejecting thereof, said fingers being disposed
so that said exiting ice, when broken, is discharged
into said depository;

and means adjacent the upper end of said inner tube
directing any water discharge therefrom to a drain;.

a second plurality of hexagonal blocks containing a
second outer tube and a second inner tube coaxial
with said second outer tube;

and means admitting water to said second inner tube
and hot water to said second outer tube at predeter-
mined times and in predetermined amounts;

and thermoelectric elements connected to said second
plurality of blocks and said heat sink plate for mak-
ing ice in said second inner tube;

and curved fingers at the exit of said second inner tube
to deflect the ice rod ejected therefrom and break
the ice into chunks and deposit them in said de-
pository.
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