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My invention relates to refrigerators, such as 
are operated by a compressor, heat or the like. 
An important object of the invention is to 

provide refrigerating apparatus having the maxi 
mum efficiency. 
A further object of the invention is to provide 

a refrigerator which may be operated intermit 
tently, throughout the entire day, or operated 
during a portion of the day, when current or 
the like is cheap or available, which produces ice, 
which is employed to properly chill the refriger 
ator, when the ice producing means is inactive. 
A further object of the invention is to provide 

means whereby the liquid freezable medium is 
frozen in thin layers. 

30 Claims. (CL 62-95). 

15 A further object of the invention is to first 
freeze the liquid freezable medium at the bottom 
and cause the freezing action to Continue up 
wardly, so that the resultant ice will not burst 
the container or tank of the liquid freezable medium, 
A further object of the invention is to retain 

the previously formed and partly melted ice when 

20 

2 means for surrounding the sub-freezing com 
partment, in whole or in part, with chilled air. 
A further object. of the invention is to provide 

a refrigerator of the above mentioned character, 
wherein a proper circulation of the air is effected. 
A further object of the invention is to provide 

a downwardly tapered tank for holding the liquid 
freezable medium with an expansion space at 
its top and means for applying the freezing action 
to the lower reduced portion of the tank, thereby 
increasing the efficiency of the apparatus. 
A further object of the invention is to freeze. 

the liquid freezable medium within the tank from 
the bottom toward the top whereby the unfrozen 
water at the top serves as a shield to prevent the 
food products being subjected to a sub-freezing temperature. . . . * . . . . . 
A further object of the invention is to arrange. 

the thermostatic element at or near the level. 
of the water in the tank so that the compressor. 
will be stopped when the water is completely 
frozen from the top-to the bottom. . . . floating, spaced from the freezing device or wall, 

thus providing a layer of the liquid freezable 
medium in direct contact with the freezing device 
or wall, for the next freezing cycle, 
A further object of the invention is to provide 

means to guide the ice produced in the tank 
when the ice partly melts and floats, so that the 
ice is retained centered with respect to the tank. 

25 
A further object of the invention is to provide 

the wall or walls of the refrigerating casing with 
liquid freezable medium holding tanks, whereby 
ice may be produced within such tanks, to retain . 

30 

A further object of the invention is to guide 
the floating ice into thermal contact with the 
heat transfer wall of the refrigerator casing 
while retaining the same spaced from the freezing means or wall. 35 

A further object of the invention is to provide 
means for freezing a liquid freezable medium, 
having a suitable volume so that the ice produced. 
is employed to retain the perishable products at 40 a suitable refrigerating temperature, for a de 
sired length of time, without liability of de hydrating them. 
A further object of the invention is to provide 

a refrigerator having a large number of thin 45 liquid freezable medium holding tanks, for pro- . . . 
ducing a sufficient volume of ice to properly chill 
the refrigerator, and permitting of the formation 
of the ice quickly and economically. .. 
A further object of the invention is to provide. 

a refrigerator having a separate compartment 
within its casing, which is heat insulated and . 
having means for producing therein a sub-freez ing temperature. 

the interior of the refrigerating casing at a suit-.... . 
able refrigerating temperature without dehydrat 
ing the edible food products, and to prevent heat 
exchange between the interior of the casing and . . 
the exterior thereof's ... '" 
A further object of the invention is to provide 

a tank so shaped that the top cross section is 
larger than the bottom cross section to provide 
extra room for floating ice so that the top cannot 
freeze over before the bottom of the liquid is 
frozen. . . . . . . is . . . . 
This application is a continuation in part of." my co-pending application for refrigeration ap 

paratus, filed May 7, 1940, Serial No. 333,855. . 
In the accompanying drawings forming a part 

of this application and in which like numerals are employed to designate like parts throughout the 
same, . 

Figure 1 is a central vertical section through a refrigerator embodying my invention, 
Figure 2 is a transverse section taken on line 2-2 of Figure 1, 

50 Figures is a horizontal section taken on line 
3-3 of Figure. 1, : . . . 

Figure 4 is a similar view taken on line 4-4 of Figure 1, 
Figure 5 is a diagrammatic view showing the A further object of the invention is to provide 55 expansion coils and associated elements, 

  



3 
Figure 5 is a diagrammatic view of the motor 

circuit, 
Figure 6 is a transverse section through one of 

the V-shaped tanks, showing the water com 
pletely frozen, 

Figure 7 is a similar view showing the ice 
partly melted and floating and guided from the 
walls of the tank, 

Figure 8 is a similar view through one of the 
back wall tanks showing the Water completely 
frozen, 

Figure 9 is a similar view, showing the ice partly 
melted and floating and guided from the freezing 
wall and into thermal contact with the heat 
transfer. Wall, 

Figure 10 is a central vertical Section through 
a modified form of refrigerating apparatus emi 
bodying my invention, - 

Figure 11 is a horizontal section taken online 
fl-lf of Figure 10, 

Figure 12 is a central vertical section through a 
further modification of the invention, - 

Figure 13 is a plan view of the passages for 
circulating the refrigerant, . . . 

Figure 14 is a plan view of the passages for 
circulating the chilled fluid, 

Figure 15 is a central vertical section through 
a further modified form of the invention, 

Figure 16 is a perspective view of the refriger 
ant circulating coil, and 

Figure 17 is a plan view of the chilled fluid 
circulating passage. 

In the drawings, wherein for the purpose of 
illustration is shown a preferred embodiment of 
my invention, the numeral Odesignates a casing, 
including sides , a back 2, a front 3, a top 
4 and a bottom 5. The casing includes a lower 
compartment: G for receiving the operating 
mechanism, including a compressor and motor, 
if this type of mechanism is employed, or a gas 
burning unit, or other heat operated unit, if the 
latter type of mechanism is used. The front 3 
has the usual main entrance opening covered 
by a hinged door 7. 
The top 4 is double-walled, including an inner 

wall 8 and an outer wall B', formed of metal 
or the like. - - - - 

Arranged within this double-walled top 4 is 
refrigerating means 18, adjacent to and in 
thermal contact with the inner wall 8. This re 
frigerating means is spaced from the outer wall 
f', and from the outer walls of the front and 
back 3 and 2, and is surrounded by heatinsulat 
ing material 9, arranged outwardly, of the same, 
as shown. The refrigerating means f8 includes 
a plurality of horizontal tanks 20, preferably ex 
tending transversely of the casing 10. These 
tanks are hermetically sealed, are elongated, 
and taper downwardly and are generally V 
-shaped in cross-section and include downwardly 
converging sides 2i. These tanks also include 
downwardly converging ends 2. The tanks 20 
preferably have their tops arranged in thermal 
contact and their upper ends maybe hermetically 
sealed by a common cover 22. The tanks 20 
are separate and are filled for the majorportion 
of their height with a freezable liquid medium, 
as indicated at 23. This liquid medium may be 
water, brine, or other liquid having a freezing 
point below water. The tanks 20 are not con 
pletely filled with the freezable liquid medium, as 
a permanent air space 24 is provided in each tank, 
which permits of the expansion of the liquid 
medium, upon freezing. Each tank 20 preferably 
has a narrow bottom 25. Secured to each bottom 

0 
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25 and in thermal contact therewith are ver 
tical heat exchange ice guide pins or devices 26. 
These guide pins are disposed at the central longi 
tudinal axis of the tank, are arranged therein, 
and are spaced longitudinally of the tank. The 
guide pins 26-preferably have their upper ends 
spaced from the plate 22 and preferably ter 
minate at about the elevation of the freezable 
liquid medium within the tanks. The tanks and 
aSSOciated elements are formed of metal or other 
Suitable heat exchange material. The freezing 

5 

20 

25 

of the liquid medium within the tank is effected 
by applying a freezing action to the bottom or 
lower portion of the tank, and the freezing starts 
at the bottom of the liquid freezable medium and 
continues upwardly. This provides an expansion 
space at the top cf the resultant ice so that the 
tank cannot be bursted by the ice. After the 
freezing action is discontinued, which usually 
occurs after all of the liquid freezable medium 
has been converted into ice, the resultant ice 
within the tank serves to chill the interior of the 
casing. Due to the heat exchange action of the 
inclined Walls of the tank and the guide pins, 
the ice Will first melt adjacent to the same. This 
frees the ice from contact with the tank, so that 
it may float or rise, and the guide pins serve to re 

30 

35 

40 

45 

50 

55 

60 

85 

70 

75 

tain the floating ice centered in the tank so that 
the floating ice is spaced from the bottom, side, 
and end walls of the tank. When the freezing 
or chilling action is again applied to the lower 
portion of the tank, with the remaining ice float 
ing in the tank, the ice will be out of the way 
So that the liqud medium at the bottom and 
sides of the tank may be quickly and properly 
frozen, since it will be in a thin layer and in 
thermal contact with such bottom and sides. 
Surrounding the lower portions of the tanks 26 

are expansion elements or coils 25, in thermal 
contact with the lower portions of the sides and 
ends of the tanks. Each coil extends from the 
bottom of the sides of the tank 20 and extends 
through about one half of the vertical dimen 
sion of such sides. Portions of the coils 25' are 
within recesses 26, occurring between the tanks. 
Since the coils are adjacent to the lower half of 
the sides of the tank, the freezing occurs first at 
the bottom of such sides, and quickly, and con 
tinues upwardly, and slows down upwardly. The 
refrigerating means 8 is arranged within the 
double-walled top 4, and is disposed between 
the outer wall 8 of the tank and a compartment 
A of the refrigerator casing, and will prevent or 
retard heat exchange from the compartment A 
to the outer wall 8' of the top, while serving 
to chill the compartment A. 
The back of the refrigerator is double-walled 

and includes an outer wall 27 and an inner wall 
27. The refrigerating means 28 is mounted 
within this double-walled back, and includes a 
vertical group of tanks 29. The wall 27 is com 
con to all the tanks and constitutes the inner 
vertical walls of the tanks. Each tank 29 fur 
ther comprises an outer inclined wall 30, secured 
to the Wall 2 and to a top 3. Each tank is 
hermetically sealed and receives a liquid freez 
able medium, such as water, brine or the like, 
partly filling the same, and leaving an air space 
33, for expansion, upon freezing. The several 
tanks are in thermal contact with each other and 
in thermal contact with the inner wall 27, form 
ing a part thereof, but are spaced from the outer 
wall 27, and heat insulating material 34 is ar 
ranged between the tanks 28 and the wall 27, as 
shown, Arranged within each tank are heat ex 

  



change ice guide pins 35, in thermal contact 
with the side 30, and spaced from the top 3. 
and side 27, and extending approximately to the 
level of the liquid freezable medium therein. If 
desired, the pins 35 may be in thermal contact 
with the side 27 or top 3, or both. The guide 
pins 35 are spaced longitudinally of the tanks, 
are disposed in transverse vertical planes, and 
are inclined toward the wall 27. The guide pins 
35 correspond to the guide pins 26, and serve to 
guide the ice as it melts, so that the ice moves 
from the wall 30 and into thermal contact with 
the wall 27. The expansion elements or coils 36 
are arranged in thermal contact with the lower 
half of the sides 30 of tanks 29. . . 
Arranged beneath the compartment A is a ty. 

double-walled shelf 37, supported by the back 
of the casing and spaced from the sides and 
front, as shown. This double-walled shelf in 
cludes a lower diagonal sheet 38 and an upper 
horizontal sheet or cover 39. This double-walled 
shelf receives and holds tanks 40, 4 and 42, 
similar and corresponding to the tanks 8, but 
differing slightly in shape in transverse section, 
so that they may be accommodated within the 
double-walled shelf 37. The tanks 40, 4 land 42 
have their bottoms spaced from the diagonal 
sheet 38 while their tops are in thermal contact 
with the cover 39. Heat insulating material 43 
is arranged within the double-Walled bracket 3 
and is disposed between the tanks and the in 
clined sheet 38, as shown. The tanks 40, 4 and 
42 are hermetically sealed and the cover 39 is 
common to them. Each tank is separate but is 
preferably in thermal contact with the next tank 
and receives a liquid freezable medium, such as 
water, brine or the like, partly filling the same, 
leaving an upper air space. Each tank within 
the double-walled bracket is provided with an 
expansion element or coil. 44, in thermal contact 
with the lower half of its sides, and these coils 
correspond to the expansion coils 25'. The ex 
pansion coils 44 have no thermal contact with 
the inclined sheet 38 but are spaced and in 
sulated therefrom. The tanks 40, 4 and 42 have 

i spaced vertical heat transfer ice guiding pins 
45, 46 and 47, respectively, disposed at the cen 
tral longitudinal axis of the tanks. These pins 
have their upper ends secured to and in thermal 
contact with the cover 39, and their lower, ends 
Spaced from the bottons of the tanks. In con 

ing action is applied to the bottoms of the sides 
of the tanks, as explained in connection with the 
preceding freezing action, and after the ice is 

with the tanks 8...and's 
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a plurality of ta. 
other liquid fre hermetically 

- the liquid. Th 

35 . . . . . . . . . . . . . . . . . . . . . ' 

partment 48. Arranged between 
between these parts, which also extends within 
the front and bottom of the double-walled come 

irranged between the chambers 
49 and 50 are tanks 60, substantially identical. 
with the tanks 8, for holding a liquid freezable 
medium, such as brine or the like, and having air. 

40 

50 

nection with the tanks 40, 4 and 42, the freez 

55 
formed and the freezing action is stopped, the 
ice will melt, and the guide pins will retain the ice 
centered in the tanks, so that it will properly 
float therein and remain spaced from the sides 
of the tank. It is thus seen that the refrigerat 
ing means within the double-walled top 4 will 
chill the compartment A. from the top while the 
refrigerating means within the double-walled 
bracket 37 will chill the compartment A from 
the bottom, both refrigerating means also serv 
ing to chill the interior of the casing 0. 
The numeral 48 designates a heat-insulated 

cold or sub-freezing chamber or compartment, 
which is mounted upon the back 2 and spaced 
from the sides and front of the casing 0. This 
Compartment affords spaces or passages 48, upon 
its opposite sides to receive baskets 49' or the 
like, removably mounted upon supports 50'. 
These baskets are employed to hold perishable 
food products to be retained at ordinary refrig 

60 

65 

Spaces in their tops. The expansion elements or 
ents 25 in coils 6, correspond to the element 

thermal contact with the lower halfo 
of the tanks 60. Arr 

thermal contact with the bottoms 64 of the 
At the back of the chamber 49 are tanks 65, 
identical with the tanks 29 and having expansion 
coils 66, identical with the expansion coils 36, 
and heat exchange ice guide pins ST identical 
with the pins 35. The tanks 65 are in thermal 
contact with the inner back wall 68 of the cham 
ber 49, which wall forms a part of the tanks, 
but the tanks are spaced from the outer wall 
27 and are insulated therefrom by the insulat 
ing material 24, as shown. Both sets of tanks 55 
and 69 and the tanks 65 will chill the chamber 
49, while the tanks 60 will also chill the chamber 
50. Since the tanks 55 and 60 are employed to 
produce a sub-freezing temperature they will hold . 
a liquid freezable medium such as brine or the 
like. The chamber 50 is heat insulated from the 
space 54, as shown. . . . . . . . . . 
As shown in Figure 5, the lower turns. 6 of 

the coils 6 fare connected in series, and the intake 
turns is connected in series with the lowermost 
coil 66, connected with a pipe 87. The outlet turn 

0. 

75 

6 is connected in series with the intake turn 62 
of the upper turns. These upper turns 62 are 
connected in series and the outlet turn 62 is 
connected with a pipe 68, connected with the 
second coil 66 from the bottom. The second and 
third coils 66 from the bottom are connected in . 
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series, and the third coil 56 from the bottom is 
connected with the intake turn 58 of the lower 
set of turns 58. The outlet turn. 58 is connected 
with the intake turn 59, of the upper set of turns 
59, and the outlet turn 59 is connected with a 
pipe 69, connected with the lowermost coil 3. 
The first, second, third, fourth and fifth coils 3 
from the bottom are connected in series and the 
fifth coil 36 from the bottom is connected in 

of the tank 42. The uppermost or outlet coil 44. 
is connected in series with the lower turn 44 
of the coil 44 of the tank 41, and the uppermost 
turn 44 is connected with a pipes, connected 

36 is connected with the turn 44 of the coil 44 
of the tank 4 f. The turn 44 is connected with 
a pipe: I, connected with the seventh coil 3B 
from the bottom. The seventh, eighth, ninth and 
tenth coils 36 from the bottom are connected 
in series, and the uppermost coil 36 is connected 
with a pipe 72, connected with the intake turn 
25 of a lower set of turns 25h of the coils 25. 
The outlet turn 25h is connected with the upper. 
inlet turn 25 of an upper set of turns, and the 
outlet turn 25 is connected with a pipe 73, having 
a liquid trap 73. The pipe 13 is connected with . 
the intakeside of a compressor T4, the outlet side 
of which is connected with a pipe T5, discharging. 
into a radiator or condenser 76. The pipe TT con- so 
nects with the discharge end of the condenser and 
is connected with the pipe 67, and a restrictor. valve 78 is connected in the pipe 77. 
The compressor 74 is driven by a motor 79. 

This motor is connected in a circuit including lead 35 
wires 80 and 8. Athermostatic switch 82 is con 
nected in the wire 8. A clock controlled switch 
83 is connected in the wire 80 and this clock con- c. 
trolled switch may be cut out or into circuit by . 
a switch 84. A manually operated switch 85 is 40 
also connected in the wire 80. It is thus seen. 
that by opening the switch 85 and closing the 
switch 84 that the clock controlled switch will as 
then be connected in the wire 80. This clock 
controlled switch may close the circuit at the 45 clock, intermittently, or continuously, during any 
selected portion of the day, or throughout the: 
entire day. When it is desired not to employ a 
time controlled means to close the circuit at ones, 
point, switch 84 is opened and the circuit may be 50 
manually closed by the switch 85. The thermo 
static switch 82 closes the circuit at a second point. 
As more clearly shown in Figure 1, the ther- - 
mostatic switch 82 is located between one tank 
29 and the tank 42. This thermostatic switch. 55 
is in thermal contact with either or both tanks, 
and is arranged at or slightly above the maxi- - 
mum water level of the tank or tanks. The 
thermostatic switch remains closed until the tem 
perature applied thereto reaches 32 minus, at so 
which time it will open and remain open until the . . . 
temperature again rises above 32 minus at which 
time it will close the circuit. . . . - 
The operation is as follows: 
The compressor withdraws the vaporized as 

refrigerant from the outlet turn 25 through the 
pipe, 3, converts it into a liquid and passes it 
into the condenser or radiator 76. From this con 
denser the liquefied refrigerant passes through 
the restrictor valve 78 and enters the pipe 67 and to 
passes in succession through the lowermost coil 
66 and the turns 61, and through the turns 62, 
in which expansion occurs and some of the liquid 
is vaporized. The liquid refrigerant and vapor 
then passes through the pipe 68, the second and 7 

8 . 
third coils 66 from the bottom, the turns 58s and 
the turns 59, into which further expansion and 
vaporization Occurs. The resultant liquid and 
gas then passes in succession through the first, 
Second, third, fourth and fifth coils 36 from the 
bottom, in which further expansion and vaporiza 
tion occur. The liquid and gas then pass through 
the turns 44, the turns 44b and the sixth coil 
36 from the bottom, wherein further expansion series with the lowermost turn 44 of the coil. 44 10 and vaporization occur. The liquid and gas then 
pass through the pipe 70, turn 44 and pipe 
and the seventh, eighth, ninth and tenth coils 36 
from the bottom, wherein further expansion and 

- - vaporization occur. The liquid and gas then pass with the sixth coil 36 from the bottom. This coil is through the pipe 72, through the turns 25h, and 
the turns 25 and to the pipe T3, whereby further 
vaporization and expansion occur. When the 
vapor enters the pipe 73 the cycle of operation is 
repeated. The liquid trap 73 prevents any of 
the liquid returning to the compressor. It is thus 
seen that the liquid and vapor when passing 
through the several turns, coils, pipes, either 
travel horizontally or upwardly, or the arrange 
ment may be such that they will travel upwardly es continuously. . . 
While I have shown the refrigerant as supplied 

from a unit including a compressor, the refrig 
erant may also be supplied in the form of a gas, 
from a unit as is employed in the Electrolux re 
frigerator, and in which a flame or heat is used to produce the gaseous refrigerant. 
Since the refrigerating means for the cham 

bers 49 and 50 are within the heat insulated com 
partment, they do not materially chill the inte 
rior of the casing 10. This prevents the sub 
freezing temperature from occurring within the 
casing .0, exteriorly of the sub-freezing come 
partment, so that the food products within the 
casing are not dehydrated. The interior of the 
casing is chilled principally by the refrigerating 
means including the tanks 8, tanks 29, tanks 
65 and tanks 40, 4 and 42, without liability of 
dehydrating the food products, as the refrigerat 
ing mechanism will be stopped at about the time 
that all of the water in these tanks is completely 
frozen. The combined volume of the ice pro 
duced is sufficient to keep the interior of the Cas 
ing suitably chilled for a considerable period, 
after the compressor stops. The chilled air pro 
duced at the top of the casing descends, while 
the warmer air rises, thus producing suitable cir 
culation within the casing, about the shelf and compartment 48. The passages 48' provide suit 
able space for this circulation. 

In Figures 6 and 7, I have illustrated the 
method of freezing the water or other freezable 
liquid medium, in the V-shaped tanks. When 
the apparatus is started, the refrigerating mech 
anism runs until all the water is completely 
frozen in the tank 20, Figures 6 and 7, to provide 
a cake of ice 20, contacting with the sides 2, 
ends 2, bottom 25, and guide pins 26. When 
the water is thus substantially completely frozen 
within this tank and within the other tanks, the 
refrigerating mechanism is rendered idle by stop 
ping the action of the compressor, and the 
thermal contact between the ice and these ad 
jacent parts, causes the ice to melt adjacent to 
such parts, and the ice is partly melted. This 
frees the ice from the walls of the tank, and the 
ice floats and rises. The ice also melts adjacent 
to the guide pins. These guide pins now guide 
the ice in its floating movement and retain the 
ice spaced from the sides and ends of the tank. 
If the ice contacted with one side, capiliary 
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action would cause the ice to adhere to such side 
and slide up the same. The pins 26 thus guide 
the ice from the sides 2 b and the coils 25. 
ice is allowed to partly melt, while the refrig 
erating mechanism remains inactive, until a thin 
layer of water 20e surrounds the floating ice and 
parts of the tank. This thin layer of water may 
vary in thickness, but it is preferred that it 
should be about one fourth of an inch in CrOSS 
section. The thinner the layer of ice 20, the 
quicker and more economically the freezing ac 
tion may be effected. A very thin layer freezes 
almost instantly. When the thin layer of water 
20e is provided, the compressor starts and the 
freezing starts at the outer face of the layer 20 
adjacent to its bottom edge. This freezing Con 
tinues inwardly, and slows down and becomes 
more difficult as the thickness of the ice between 
the Wall 20b and the Water increases. The freez 
ing action is continued until the layer is tom 
pletely frozen and then the compressor is stopped. 
The freezing action also starts at the bottom of 
the layer and continues upwardly, so that the 
top layer is frozen last. This prevents the freez 
ing action from bursting the tank. When the 
layer of water finishes freezing at the top, it 
loses its ability to absorb the sub-freezing tem 
peratures, and therefore the thermostatic Switch 
is set to open at this time, to stop the compressor. 
The unfrozen water at the top serves as a shield 
and will absorb any sub-freezing temperatures 
until the water is completely frozen. In this 
way, the food products can be subjected to the 
maximum cooling temperatures, without liability 
of being frozen or dehydrated. The cycle of 

The 

O 

5 

20 

25 

80 

35 
operation is repeated. The same action occurs. 
in all of the V-shaped tanks. Substantially the 
same action occurs in the back tanks 29 and 65, 
except that the pins 67 guide the ice into contact 
with the inner heat exchange wall 27, and pro 
duce a layer of water 27, between the Wall 29 
and the ice. When the refrigerating mechanism 
is again rendered active, the layer of water 27 
is frozen, as explained. 

In each instance, when the previously formed 
ice partly melts within the tank, it is guided 
from the freezing wall of the tank, so that a thin 
layer of water is produced at such wall, and 

40 

45 

When the refrigerating mechanism again starts, 
the wall will freeze the thin layer of water. In 
this manner, a thin layer of water is succes 
sively frozen in each tank. . 
By providing a large number of thin tanks, 

the combined volume of the ice produced is suff 
cient to properly chill the interior of the refrig 
erator casing. . The arrangement also produces 
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a large number of thin Water layers, which are . 
frozen in succession, thus increasing the efficiency 
of the apparatus. This avoids the necessity of 
freezing through thick ice, except when first 
starting the refrigerator to completely freeze the 
water in the tanks. 
The apparatus may be operated without the 

thermostatic Switch. In this event, the clock 
SWitch would be disconnected from the circuit 
and the circuit opened and closed, at intervals 
by the switch 85. When it is desired to have the 
operation automatic, the thermostatic Switch is 
employed, while the switch 85 may be closed and 
the Switch 84 opened. When the ice partly melts 
in the tanks, the thermostatic switch will close 
and the compressor will be driven, until the water 
in the tanks has again completely frozen, at 
which time the thermostatic switch Will again 
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matic operation may occur during a selected part 
of the day when current is cheap or available, 
and when this is desired the switch 85 is opened 
and the switch 84 closed. The thermostatic 
switch will open and close the motor circuit, as 
explained, and the clock Switch will close the . . 
circuit at another point at the beginning of a 
selected portion of the day and again open the 
circuit at the end of such selected portion. 
The food products upon the shelf 39 are in 

thermal contact therewith and therefore in 
thermal contact with the ice through the me 
dium of the tanks 40, 4f and 42. The shelf 
may have a temperature of 32 plus but not a 
temperature below this. There is therefore no 
necessity to have the refrigerating mechanism 
produce an exposed temperature below 32 plus, 
as must be done with the ordinary mechanical 
refrigerator, wherein the explosed temperature 
is always below 32° during operation, for other 
wise the compressor would never operate when 
the coil is covered with frost. The frost is at 
least 32, but is not of sufficient volume to prop 
erly chill the box and therefore the compressor 
must continue to operate to properly chill the 
box. 
In connection with all parts of the refriger 

ator where heat exchange is to be effected, such 
parts are to be formed of metal or other suitable 
heat transfer material. - 
In Figures 10 and 11. I have shown a sub-freez 

ing box for holding frozen food products. This 
box is preferably rectangular, vertical and in 
cludes an inner casing 86 and an outer casing 
87, forming a double-walled construction. The 
double-walled construction holds heat insulating 
material 88. Access is had to the interior of the inner casing 86 at the top only, through an open 
ing 89, to be closed by a removable cover 90. 
Surrounding the casing 86 are superposed hori 

Zontal sets of tanks 9, corresponding to the tanks 
29. The walls of the casing 86 form the inner 
sides of these tanks. The tanks 9 f are there 
fore in thermal contact with the casing 86. The 
tanks 9 are hermetically sealed, and are partly 
filled with a liquid freezable medium 92, such 
as brine or the like. There is an air space 93 at 
the top of each tank. Each tank has an ice guide 
pin 94, corresponding to the pin 35, and inclined 
upwardly toward the wall of the casing 86. Sur 
rounding the wall portions of each set of tanks 
is a refrigerating coil 95, including a lower turn 
95 and an upper turn 968. The coil is in thermal 
contact with the outer sides of the tanks 9, and 
does not extend above the lower half of the tanks. 
Arranged beneath the bottom 96 of the casing 

86 are tanks 97 corresponding to the tanks 20, and - 
in thermal contact with the bottom 96. 98 are 
vertical ice guide pins. The tanks 97 are her 
metically sealed, and are partly filled with brine 
or the like, and have air spaces 99 at their tops. 
A refrigerating coil 00 surrounds the lower por- . 
tion of each tank 97, in thermal contact there 
with, and does not extend above the lower half of 
the tank. Each coil 00 includes a lower turn 
00a and an upper turn OOb. The lower turns 
00 form a horizontal group and are all con 

nected in series like the coils 6, Figure 5, and 
the upper turns Oob form a horizontal group and 
are connected in series like the turns 62. 
The lower intake turn 100 is connected with a 

pipe O, having a restrictor valve O2 connected 
therein. The pipe O is connected with the out 
let end of a condenser or radiator iO3, connected open and the compressor will stop. This auto-75 with a pipe 04. This pipe is connected with the 
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discharge side of a compressor: OS, driven by a 
motor f OG or the like. The outlet turn too is 
connected with the intake turn foot, and the 
outlet turn 100 is connected with the lower-turn 
95 of the next coil 95. The upper turn 96 of 
each coil is connected with the lower turn 95 
of the coil above it. All of the coils 95 are there 
fore connected in series. . The upper turn 95 
of the uppermost coil 95 is connected with a pipe 
07, having a liquid trap 08 connected therein. 

2,428,312 

The pipe 07 is connected with the intake side of 
the compressor. - 

It is thus seen that the liquid refrigerant pass 
ing through the pipe O will first pass through 
the lower group of turns 00, then through the 
upper group of turns 00, and then through the 
several coils 95 in succession. Expansion and 
vaporization occur in these coils. The vapor is 
returned through the pipe 0 to the compressor. 
The liquid and gas therefore travel horizontally 
and upwardly through the various coils. The 
groups of turns may be inclined outwardly, and 
the coils 95 may be inclined upwardly, whereby 
the liquid and gas will travel upwardly contin 
uously when passing through the coils. The ap 
paratus may be used with or without the ther 
mostatic switch or with or without the clock 
switch. The operation of the apparatus is so 
similar to that of the first part of the invention 
that no further explanation is thought to be nec 
essary, except to state that ice is formed in each 
tank, allowed to partly melt and float to provide 
the thin layer of brine which is then frozen. 

5. 

2 
In Figure 15, the same tanks-09 are employed 

and the same tanks. 3, except that the tanks 
3 correspond in number to the tanks 09 and 

are arranged in alignment therewith. The same 
ice guide pins are provided. The tanks O9 have 
the same passages f2 for the fluid to be chilled, 
such as brine, air, and the tanks 3 have the 
passages 6 to receive the fluid, such as brine or 
air, and these passages are connected in the same 
manner as described in connection with Figure 
12. Coils 7 surround the lower portions of 
the tanks 09 in thermal contact there with, and 
receive the refrigerant from a unit including a 
compressor. Corresponding coils f8 surround 
the lower ends of the tanks 3, and in thermal 
contact therewith. The coils. are connected 
in series with each other and the coils 8 are 
connected in series with each other and in series 
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with the coils 7. In this form of the invention, 
when the water is completely frozen in the tanks, 
the thermostat will stop the action of the Com 
pressor. 

It is to be understood that the forms of my 
invention herewith shown and described are to 
be taken as preferred examples of the same and 
that various changes in the shape, size, and ar 
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In Figure 12, I have shown a further modifica 
tion of the invention. In this figure, the numeral 
108 designates an insulating casing, in the lower 
portion of which are mounted tanks O9, corre 

- sponding to the tanks 20 and having ice guide 
pins 10, corresponding to the pins 26. The tanks 
109 are hermetically sealed and partly filled with 
water, with air spaces at the tops of the tanks. 
Means are provided to form passages liff, sur 
rounding the lower portion of the tanks fo, and 
in thermal contact therewith to receive a gas 
eous refrigerant from a unit such as is used by 
the Electrolux. These several passages which 
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surround the tanks f O9 are connected in series. 
Means are provided to form passages 2, sur 

rangement of parts may be resorted to without 
departing from the spirit of my invention or the 
scope of the subjoined claims. 

Having thus described my invention, what I 
claim is: 

1. In a refrigerator, a casing having a heat 
transfer wall, a downwardly tapered liquid freez 
able medium holding tank having a part thereof 
in thermal contact with the wall, said tank hav 
ing opposed downwardly converging walls, up 
standing ice guide pins for the tank and disposed 
within the tank and arranged between the down 
wardly converging walls, a refrigerating element 
arranged adjacent to the tank, and means to re 
tain the ice between the downwardly converging 
walls. 

2. In a refrigerator, a Casing having a heat 
transfer wall, a plurality of downwardly taper 
ing tanks having their bottoms in thermal con 
tact with the wall and adapted for holding a 
liquid freezable medium, each tank having op 
posed downwardly converging sides, substantially 

rounding the upper portions of the tanks 09, and 
in thermal contact therewith. These passages 
2 may also be connected in series and Serve to 

hold a fluid which will freeze at a lower freezing 
point than water, such as brine, air or the like. 
Arranged above the tanks 09 are corresponding 
tanks 13, for receiving water and having the air 
spaces at their tops and ice guide pin f. 
Means are provided for affording passages 5 
at the lower portions of the tanks 3, and in 
thermal contact therewith, to receive a gaseous 
refrigerant from a unit like the Electrolux. The 
passages 5 are connected in series and the 
passages f 5 are also connected in series with the 
passages ii. Means are provided to afford pas 
sages f is surrounding the upper portions of the 
tanks f3, and in thermal contact therewith, to 
receive a fluid medium which will freeze at a 
lower freezing point than water, such as brine, 
air or the like. The passages 6 are connected 
in series with each other and in series with the 
passages f2. The fluid first passes through the 
passages 2 and then through the passages it 6 
and then to the cooling coil of an air condition 
ing unit refrigerator or the like. When the water 
is completely frozen in the tanks 09 and 3 a 
thermostat will turn off the flame or heat, 

50. 
vertical guide pins arranged within the tanks 
between the downwardly converging sides, re 
frigerating means disposed adjacent to the bot 
toms of the tanks, and means to retain the ice 
between the downwardly converging sides of each 
tank. 
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3. In a refrigerator, a downwardly tapering 
tank for holding a liquid freezable medium, said 
tank including opposed downwardly converging 
sides, a refrigerating element disposed exteriorly 
of the tank adjacent to its bottom and not ex 
tending upwardly for substantially more than 
one half of the height of the tank, and substan 
tially vertical ice guide means within the tank 
and arranged between the downwardly converg 
ing sides and in thermal contact with the tank, 
and means to retain the ice between the down 
wardly converging sides. 

4. In a refrigerator, a casing including a double 
wall top having an inner heat transfer wall, liquid 
freezable medium holding tanks disposed within 
the double wall top and in thermal contact with 
the inner heat transfer wall, refrigerating means 
arranged within the double wall top exteriorly 
of the tanks and adjacent to their bottoms, ice 
guide means arranged within each tank, a double 
wall shelf arranged within the casing beneath 



: 2,428,812 
13 

and spaced from said top, said double wall shelf 
including an upper heat transfer wall, a plurality 
of liquid freezable medium holding tanks ar 
ranged within the double wall shelf and in ther 
mal contact with the upper Wall, refrigerating: 
means arranged within the double wall shelf and 
disposed adjacent to the bottoms of the last 
named tanks, and ice guide means arranged with 
in the last named tanks. ! . . . . .: : , ; 

5. In a refrigerator, a double wall casing, tanks 
arranged within the double wall for holding a 
liquid freezable medium, refrigerating means for 
the tanks and arranged within the double wall 
casing, a double wall shelf arranged within the 
casing and providing a passage for the circula-. 
tion of air within the casing, said shelf having an 
upper heat conducting wall, tanks arranged with 
in the double wall shelf for holding a liquid 
freezable medium, refrigerating means within 
the double Wall shelf and disposed adjacent to 
the last named tanks, a heat insulated compart 
ment mounted within the casing and providing 
a passage for the circulation of air within the 
casing, said compartment including a cold cham 
ber and an ice cube chamber, a plurality of tanks 
for holding a liquid freezable medium disposed 
within the heat insulated compartment at the 
top of the cold chamber, refrigerating means for 
the last named tanks, a plurality of tanks for 
holding a liquid freezable medium arranged with 
in the heat insulated compartment and disposed 
between the cold compartment and the ice cube 
compartment, and refrigerating means for the 
last named tanks. 

6. In a refrigerator, a heat insulated compart 

freezable medium arranged within the heat in 
Sulated compartment and in thermal contact 
with the wall of the cold chamber, refrigerating 
means for the tanks and disposed adjacent to 
their bottoms, ice guide means arranged within 
each tank, a plurality of tanks for holding a liq 
uid freezable medium and arranged within the 
heat insulated compartment and disposed be 
tween the wall of the cold chamber and the wall 
of the ice cube chamber and in thermal contact 
therewith, refrigerating means for the last named 
tanks, and ice guide means within each of the 
last named tanks. 

7. In a refrigerator, a casing including a double 
Wall top having an inner heat transfer wall and 
a double wall back having an inner heat trans 
fer wall, tanks for holding a liquid freezable me 
dium in thermal contact with the top heat trans 
fer wall, refrigerating means for the tanks, tanks 
for holding a liquid freezable medium in thermal 
contact with the back heat transfer wall, refrig 
erating means for the last named tanks, a heat 
insulated compartment arranged within the cas 
ing and forming an air circulating passage with 
the casing, tanks for holding a liquid freezable. 
medium and arranged within the heat insulated 
compartment, and refrigerating means for the 
last named tanks. 

8. In a refrigerator, a casing, tanks for holding 

for the last named tanks. : 

: 14 
i sulated compartment, and refrigerating means 

9: In a refrigerator, a casing, tanks for holding 
a liquid freezable medium disposed adjacent to 

O 

the top of the casing, refrigerating means for the 
tanks, a shelf arranged within the casing beneath 
and spaced from the top and spaced from the 
sides of the casing, tanks for holding...a liquid 
freezable medium arranged in thermal contact 

... with the shelf, refrigerating means for the last 
named tanks, a heat insulated compartment 
within the lower portion of the casing beneath 

- the shelf and spaced from the shelf and from 

is 
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ment having a cold chamber and an ice cube 
chamber, a plurality of tanks for holding a liquid. 
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a liquid freezable medium disposed adjacent to 
the top of the casing, refrigerating means for the 
tanks, a shelf arranged within the casing next to 
the top, tanks for holding a liquid freezable me 
dium and in thermal contact with the shelf, re 
frigerating means for the last named tanks, a 
heat insulated compartment within the casing 
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the bottom of the casing to provide a bottom pas 
sage and from the sides of the casing to provide 
side passages, tanks for holding a liquid freez 
able medium arranged within the heat insulated 
compartment, a receptacle removably inserted in 
the bottom passage, and receptacles removably 
inserted within the side passages. . . . . 

10. In a refrigerator, a casing, a double wall 
shelf arranged within the casing and having an 
upper heat transfer wall and forming with the 
casing an air circulating passage, tanks for hold 
fing a liquid freezable medium arranged within 
the double wall shelf, and in thermal contact 
with the upper transfer wall, expansion elements 
arranged within the double wall shelf adjacent 
to the tanks, and heat insulating means for the 
tanks arranged beneath the same. : ... 

11. In a refrigerator, a casing having a double 
wall top including an inner heat transfer wall 
and a double wall back having an inner heat 
transfer wall, tanks for holding a liquid freezable 
medium mounted within the double wall top and 
in thermal contact with the inner heat trans 
fer wall, expansion coils within the double wall 
top and disposed adjacent to the tanks, tanks 
for holding a liquid freezable medium and ar 
ranged within the double wall back and in ther 
mal contact with the heat transfer back wall, 
expansion coils for the last named tanks, a double 
wall shelf including an upper heat transfer wall, 
tanks for holding a liquid freezable medium and 
mounted within the double wall, shelf and in 
thermal contact with the heat transfer shelf. 
wall, expansion coils for the last named tanks 
arranged within the double wall shelf, a heat in 
sulated compartment within the casing includ 
ing a cold chamber and an ice cube chamber, the 
cold chamber having heat transfer opposed walls 
and the ice cube chamber having a heat trans 
fer wall, tanks for holding a liquid freezable me 
dium and arranged within the heat insulated 
compartment and in thermal contact with the 
cold chamber wall, expansion coils for the last 
named tanks, tanks for holding a liquid freezable 
medium disposed between the wall of the 'cold 
chamber and the wall of the ice cube chamber 
and in thermal contact therewith, and expansion 
coils for the last named tanks. . . . . 

12. In a refrigerator, a casing having a cham 
ber including a heat exchange wall, means ar 
ranged upon the outer side of the heat exchange 
wall to form a tank and including an inclined 
freezing wall in thermal contact with the heat 
exchange wall, the tank holding a liquid freezable 
medium, inclined means arranged within the tank 
to guide the floating ice from the inclined wall 
and into contact with the heat exchange wall, 
and means to apply a freezing action to the in 
clined wall. . . . . . . . . . . 

13. In apparatus for holding frozen foods or 
beneath the shelf, tanks for holding a liquid 
freezable medium arranged within the heat in 3 

the like, a casing closed at its sides and bottom 
and open at its top, a cover for closing the open 
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top, water holding tanks disposed at different 
elevations at the side of the casing, water holding 
tanks disposed at the bottom of the casing, re 
frigerating elements arranged adjacent to the 
lower ends of the water holding tanks, and ice 
guide means within the water. holding tanks. 

14. In apparatus for holding frozen foods or 
the like, a casing having its side and bottom 
closed and its top provided with an opening, a 
cover for the opening, vertically tapered tanks 
adjacent to the sides of the casing and arranged 
in superposed relation, vertically tapered tanks 
arranged adjacent to the bottom of the casing, 
ice guide means within the tanks, and refrigerat 
ing elements arranged adjacent to the botton 
portions of the tank. . 

15. In apparatus for holding frozen foods or 
the like, a substantially vertical casing having . 
its side and bottom closed and having an opening 
in its top, a cover for the opening, vertically 
tapered water holding tanks in thermal contact 
with the side of the casing, vertically inclined ice 
guide pins arranged within the water holding 
tanks and having their-upper ends extending 
toward the sides of the casing, and refrigerating 
elements adjacent to the lower portions of the 
water holding tanks... 

16. In apparatus of the character described, a 
plurality of vertically tapered water holding tanks, 
ice guide means within the tanks, means arranged 
adjacent to the lower portions of the tanks for 
forming passages for holding a refrigerant, and 
means arranged adjacent to the upper portions 
of the tanks for forming a passage for holding a 
chilling fluid. - 

17. In apparatus of the character described, an 
insulating casing, a lower group of vertically ta 
pered water holding tanks arranged within the. 
casing, ice guide, means within the tanks, an 
upper group of vertically tapered Water holding 
tanks arranged within the casing, ice guide means 
within the upper group of tanks, means arranged 
adjacent to the lower ends of all of the water 
holding tanks and forming a passage for receiv 
ing a refrigerant, and means arranged adjacent 
to the upper ends of all of said tanks for receiving 
a chilling fluid. - 

18. In apparatus of the character described, a 
heat insulating casing, a lower horizontal group 
of vertical tapered tanks arranged within the cas 
ing and forming spaces between them, means 
Surrounding the lower end portions of the tanks 
and extending into the spaces between the tanks 
for forming a passage for receiving a refrigerant, 
means arranged adjacent to the upper end por 
tion of the tanks and extending into the spaces 
between them for forming a passage for holding 
a chilling fluid, an upper horizontal group of 
water holding tanks arranged within the casing, 
means arranged adjacent to the lower end por 
tions of the upper tanks and extending into the 
Spaces between them for forming a passage hav 
ing communication with the passage near the 
lower end of the first named tanks, means ar 
ranged adjacent to the upper ends of the upper 
tanks and extending into the spaces for holding 
a chilling fluid and having communication with 
the passage adjacent to the upper end of the first 
named tanks. 

19. In apparatus of the character described, an 
insulating casing, a group of vertically tapered 
water holding tanks arranged within the casing, 
refrigerating: coils in thermal contact with the 
lower ends of the tanks, and means disposed in 
thermal contact with the upper ends of the tanks 
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and in thermal contact therewith and forming a 
passage for holding a chilling fluid. 

20. In a refrigerator, a case having a food 
compartment, a tank to chill the air within the 
food compartment, said tank having a chamber 
tapered in cross section and decreasing down 
wardly toward its bottom, said chamber holding a 
liquid freezable medium, a refrigerating element 
disposed adjacent to the bottom of the tank, ice 
guide means within the downwardly tapered 
chamber for guiding the ice when it floats, and 
means to retain the ice within the downwardly 
tapered: chamber. 

21. In a refrigerator, a case, refrigerating mech 
anism for the case including a tank having a 
downwardly tapered chamber for holding a liquid 
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freezable medium, upstanding ice guide means 
within the downwardly tapered chamber, and a 
refrigerating element disposed exteriorly of and 
adjacent to the tank, and means to retain the 
ice within the downwardly tapered chamber. 

22. In a refrigerator, a case, refrigerating 
mechanism for the case including a plurality of 
tanks having downwardly tapered chambers for 
holding a liquid freezable medium, upstanding ice 
guide pins disposed within the downwardly ta 
pered chambers, refrigerating means disposed out 
wardly of the tanks and adjacent thereto, and 
means to retain the ice within each downwardly 
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tapered chamber. . . . . . 

23. In a refrigerator, a case, refrigerating 
mechanism for the case including a plurality of 
separate tanks arranged in close relation, each 
tank having a downwardly tapered chamber to 
hold a liquid freezable medium, substantially ver 
tical ice guide pins within the downwardly. ta 
pered chambers, means to apply a freezing action 
to each chamber, and means to retain the ice 
within each downwardly tapered chamber. 

24. In a refrigerator, a casing having a food 
compartment, a downwardly tapered liquid freez 
ing medium holding tank to chill the air within 
the food compartment, said tank having opposed 
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downwardly converging walls, an upstanding ice 
guide pin arranged within the tank between the 
downwardly converging walls, a refrigerating ele 
ment adjacent to the tank, and means to retain 
the ice between the downwardly converging walls. 

25. In a refrigerator, a heat insulated case hav 
ing a food compartment, substantially horizon 
tal long narrow downwardly tapering tanks for 
holding a liquid freezable medium arranged with 
in the heat insulated case and exteriorly of the 
food compartment for chilling the air within the 
food compartment, the combined volume of the 
tanks being sufficiently large to hold enough ice 
to retain the food products refrigerated for a 
Substantial period, means for applying a freezing 
action to the lower reduced portion of each tank, 
a heat insulated compartment arranged within 
the case, tanks for holding a liquid freezable me 
dium arranged within the heat insulated com 
partment, and refrigerating means for the last 
named tanks. . 

26. In a refrigerator, a heat insulated case hav 
ing a food compartment, substantially horizontal 
long narrow downwardly tapering tanks for hold 

70 

ing a liquid freezable medium arranged within 
the heat insulated case and exteriorly of the 
food compartment for chilling the air within the 
food compartment, at least some of the tanks 
being arranged near the top of the food com 
partment, a shelf arranged within the food com 
partment and spaced from the top of the food 
compartment, at least some of the tanks being 
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arranged above the shelf, tanks arranged beneath 
the shelf and in thermal contact therewith for 
holding a liquid freezable medium, refrigerating 
means for the last named tanks, insulating means 
covering the lower portions of the last named 
tanks, a heat insulated compartment within the 
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... ZOntal long narrow downwardly tapering tanks 

case, tanks for holding the liquid freezable me 
dium arranged within the heat insulated compart 
ment, and refrigerating means for the last named 
tanks. 

27. In a refrigerator, a heat insulated case hav 
ing a food compartment, substantially horizontal 
long narrow downwardly tapering tanks arranged 
Within the case exteriorly of the food compart 
ment for holding a liquid freezable medium to 
chill the air in the food compartment, means 
for applying a freezing action to the reduced lower 
portion of each tank, at least some of the tanks 
being arranged adjacent to the top of the food 
compartment, a shelf arranged within the food 
compartment and spaced from its top, substan 
tially horizontal long narrow downwardly taper 
ing tanks arranged beneath the shelf in thermal 
contact therewith for holding a liquid freezable 
medium, means to apply a freezing action to the 
lower portions of the last named tanks, and heat 
insulating means covering the last named tanks 
beneath the shelf. 

28. In a refrigerator, a heat insulated case hav 
ing a food compartment, a shelf arranged within 
the food compartment and spaced from the top 
of the food compartment, substantially hori 
Zontal long narrow downwardly tapering tanks 
for holding a liquid freezable medium arranged 
within the case exteriorly of the food compart 
ment for chilling the air within the food com 
partment, at least some of the tanks being ar 
ranged above the shelf, means for applying a 
freezing action to the lower portion of each tank, 
substantially horizontal long narrow downwardly 
tapering tanks arranged beneath the shelf in 
substantial thermal contact therewith for holding 
a liquid freezable medium, means for applying a 
freezing action to the lower portion of each last 
named tank, insulating means for covering the 
lower portions of the last named tanks, a heat 
insulated compartment within the case, substan 
tially horizontal long narrow downwardly taper 
ing tanks within the heat insulated compartment, 
and means to apply a freezing action to the lower 
portion of the last named tanks. 

29. In a refrigerator, a heat insulated case 
having a food compartment, substantially hori 

for holding a liquid freezable medium arranged 
within the heat insulated case exteriorly of the 
food compartment for chilling the air within the 
food compartment, the tanks extending substan 
tially throughout the horizontal dimension of the 
food compartment, the tanks being arranged in 
close relation, the combined volume of the tanks 
being sufficiently large to hold enough ice to retain 
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the products refrigerated for a substantial period, 
and means for applying a freezing action to the 
lower portion of each tank. 

30. In a refrigerator, a heat insulated case 
having a food compartment, Substantially horis 
Zontal long narrow tanks within the case for 
holding a liquid freezable medium to chill the air 
within the food compartment, the tanks being 
arranged in close relation and substantially cover 
ing at least a portion of one face of the compart 
ment, and means to intermittently apply a freez 
ing action to the lower portion of each tank for 
producing thin layers of ice and prolonging the 
intervals between the freezing action sufficiently 
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to permit the thin layers to melt and free the 
ice from the inner face of the tank so that the 
ice may float in the water in the tank. 
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