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9 Claims.

My invention relates generally to refrigera.tors, |

and it has to do more particularly with novel
means for improvement in efficiency and the more
rapid freezing of ice. -

One of the objects of my invention 'is to prow’de |

& novel arrangement of evaporators which may
be used alternately. ’

Another object of my invention is to provide an
automatic device for connecting and disconnect-

Ing a plurality of evaporators to and from the re-
frigeration cycle. |
Still another object of my invention is to pro-

‘vide an improved evaporator of high efficiency as

& heat interchanger for the transfer of heat from
air within g refrigerator cabinet to the fluid with-

“in the evaporator. | ‘

A further object of the invention is to accom-
plish improved air circulation within refrigerator
cabinets. | |

An important object of my invention is to pro-

vide novel and improved means for the rapid

freezing of ice. |

A further object of the invention is to pro-
vide a novel and improved freezing chamber of
high efficiency as a heat interchanger for the
tran%fer of heat from water to the fluid within

the evaporator of said freezing chamber.

It is well known that practically all domestic
refrigerators require an exceptionally long time
to freeze only one or two pounds of water.,

the refrigerating capacity of the refrigerating

unit of the refrigerator is required to cool the en-

tire refrigerator cabinet while the freezing of ice
cubes is in progress. In my invention the cool-
ing of the cabinet food compartment is tempo-
rarily discontinued during the process of freezing
ice thus permitting the entire capacity to be di-
rected to the purpose of making ice. When the

water is frozen into ice the freezing chamber is

disconnected automatically, preferably by ther-
mostatic electrical mechanism, from the refrig-
eration cycle and the evaporator in the food com-
partment, which is used exclusively for cooling
air, is again put into service.
understand the principles of my invention, it is
pointed out that in a small domestic refrigerator
the outer case temperature is generally about 78
degrees F. and the inside wall about 45 de-
grees F. resulting in a mean temperature of 60

degrees F. In the case of a refrigerator cabi-
net insulated with two inches of insulating mate-
rial with a thermal conductivity of 0.32 B. t. u.
per hour per degree F. per sq. ft. per inch thick,

the heat loss through the cabinet walls would be |

The
‘brincipal reason for this is due to the fact that

In order to fully

(ClL. 62-—116) ' ' B

0.16 B. . u. per degree per square foot of surface,
not including the loss through door fittings,
breaker strips and the like. The freezing cham-
ber of my invention is located within the food

compartment (which has already been reduced 5
~ to an air temperature of 45 degrees F.) and this

chamber is insulated in a similar manner to the
refrigerator, but the operating conditions are con-
siderably different. On the outer wall of this

 chamber the temperature is approximately 40 de- 10

grees I'. while the inner wall may be 10 degrees F.,
resulting in a mean temperature of 25 degrees I,
and when insulated with the same insulation as
the cabinet the heat transmission through the
chamber walls is considerably. less, due first to 1s
the fact that the temperature difference is ap-

- proxXimately a third of that in the case of the main

cabinet and, secondly, due to the additional fact
that the exposed area for the transmission of heat
is only a small fraction of the surface of the main 20
cabinet. I .have found in practice that this ar-
rangement gives first class practical results,
freezes in a small fraction of the customary time,
and that the temperature rise of the air in the
refrigerator cabinet occasioned while the unit is 08

occupled In making ice is negligible, being only a

.iew degrees, which is more than compensated for

by the increased efficiency due to the novel ar-
rangement provided for the cooling of the cabi-
net air, - : | 30
Other objects and advantages will become ap-
parent as this description progresses and by ref-
erence to the drawings wherein, -

Figure 1 is a vertical sectional view of a refrig-
erator cabinet having my invention applied there- 35
to, the ice freezing chamber also being shown in
section as on the line I—I of Fig. 2:

Fig. 2 is a sectional view through the freezing
chamber as on the line 2—2 of Fig, 1:; |

Iig. 3 represents the thermostat and electric 4¢
switch employed for the purpose of operating the
electromagnets shown in Fig. 5:

Fig. 4 is a perspective view of the evaporator
in the food compartment; | |

Fig. 5 is a, longitudinal section through the au- 45
tomatic valve for alternately connecting and dis-
connecting the evaporators; and .

Pig. 6 is a cross sectional view taken through

the automatic valve substantially on line 6—6 of

Fig. 5, - . | | 50 -
In the drawings, I have illustrated my inven- -

~ tion as applied to a domestic electric refrigerator .

as one embodiment of the invention, but my in-
vention may be applied to other forms of refrig-
er_a.tors, for example, an absorption systenr of re- §5
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frigeration, mercury vapor system, ejector Sys-
tem, or any other system using an evaporator Or
refrigerant boiler. -

Now referring particularly to drawings, Fig-
shows & mechanical electrically operated

domestic refrigerator, wherein 1 is the outer shell
of the cabinet, 2 the cabinet insulation and 3 the

 inner shell of the cabinet. ‘The freezing chamber,
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‘respectively,

located in the upper right-hand corner'is formed
of inner and outer walls or shells 4 and 6, which
may be formed of nretal, and any suitable insu-
lating material B between the shells. An evap-
orator 1 with the expansion vaive 1= are mounted
within the freezing chamber. The evaporator
has tubes 9 which support ice trays 8 which may

be of metal or other substance and partitioned to

form cubes of ice. The freezing chamber has &
door 10 Fig. 2 through which the trays 8 are
_ The top of the freezing
chamber is peculiarly rounded to form, in effect,
a Venturi-shaped passage {o® between it and the
refrigerator wall above it. A plate 10 projecting
from the freezing chamber extends this passage.

The expansion . valve ila and the air cooler
or evaporator t1 for cooling the refrigerator food
compartment are shown mounted by brackets 12
in the upper left-hand corner of the cabinet In
Fig. 1. The evaporator comprises in part a cy-

lindrical tank and tubes or loops 13 provided with

fins (Figs. 1 and 4). The compressor 14 of the
refrigeration unit, the condenser 15, and an elec-
tric motor 16 and belt 1T for operating the com-
pressor are shown mounted beneath the food
compartment. | |

An electrically operated by-pass valve 18 (Figs.
1 and 5) is mounted below the food compart-
ment. The valve comprises a cylindrical casing
(92 and a slidable plunger {9 provided with two

~ cross ports 20 and two slanting ports 21. The re-

frigerant line 23 extends from the valve casing
to the evaporator T and 24 is the return line from
evaporator 1. The refrigerant

-evaporator 11 and 27 is the return line from the
connects the valve casing and -

latter. A pipe 28
compressor and a pipe 29 connects the valve cas-
ing with one end of the condenser. |

The thermostat shown in Figs. 2 and 3, com-
prises a bimetallic coll 32 secured at its outer end
by a bracket to the rear wall of the freezing
chamber and is adjustably connected at its inner
end by a screw 31 to & bracket 34 which is fast
to a shaft 33 journaled in the rear wall of the
freezing chamber. The bracket 34 supports a
mercoid switch 35. - -

Mounted at the ends of the valve (Fig. 5) are
electric coils 36 and 37T connected to the malin
line 38 and to the contact members 358 and 35%%,
of the switch. The central contact
member 35¢ of the switch is connected to a re-
turn line 382. The coils 36 and 31 are mounted
on the ends of the valve casing {8 which is formed
of any suitable material. The valve plunger {9,
is formed of iron or steel and is keyed to the
casing by a key 41 to prevent the plunger from

‘With the valve plunger {9 in the positibn shown
in Fig. 5, the evaporator T in the freezing cham-

ber is in the refrigerating cycle and the water in

the ice trays is being frozen. As the temperature
in the freezing chamber falis the thermostatic
coil 32 tends to unwind and rock or tilt the
mercoid switch 35 toward the right. When a
low temperature, say 10° F. predetermined by the

‘minal 35°.

& food compartment,
‘compartment, an

2,022,048

adjusting of the thermostatic coil, is reached the
mercury in the switch moves out of contact with
the terminal 3%® and into contact with the ter-
v, Thus the coil 3T will be energized and
the coil 36 deenergized so that the valve plunger b

{9 will shift to the right and bring the ports 2§

into position to connect the pipes 26 and 28 and
pipes 29 and 27 and thus complete the refriger-

ating cycle tarough the evaporator in the food
chamber and disconnect the evaporator in the 10
freezing compartment from the refrigerating
cycle. As the temperature in the freezing cham-
ber rises, while the evaporator 1 is cut out of the

‘refrigerating cycle, the thermostatic coil tends

to wind up and when the high temperature of 106
39° ¥. for example, IS reached the mercoid
switch will be back to the position shown in Figs.

3 and 5 to energize the coil 36 and deenergize the
coil 37, whereupon the valve plunger (9 shifts
back to the left to its normal position shown in 20
Fig. 5 to disconnect the evaporator in the food
compartment and connect the evaporator in the
freezing chamber.

The food compartment is only disconnected for
a relatively short period of time as the water 20
freezes very quickly. Though the temperature
in the food compartment rises slightly during the
freezing operation, the efficiency of the refrigera-
tion in the food compartment Is not materially
1owered because of the novel arrangement which 80
improves the air circulation. This is accom-
plished by the venturi passage 10® and the posi-
tion of the evaporator colls 13. The Venturl
passage increases the air circulation and directs
the air against the evaporator coils 13.

Modifications may be made. without departing
from the spirit of my invention. |

I claim:

1. In a refrigerator having & cabinet providing
an evaporator in said food 40-
enclosed freezing chamber lo-
cated within the food compartment and spaced
from the walls thereof, an evaporator within the
freezing chamber, refrigerating mechanism com-
mon to said evaporators, means for alternately €b-
connecting and disconnecting the separate
evaporators and refrigerating mechanism, and
thermostatic means within said freezing chamber
for controlling said connecting and disconnecting
means to maintain the desired temperature with- 80 -
in the freezing chamber. - R

9 In a refrigerator having a cabinet providing
a, food compartment, an evaporator in said food
compartment, an insulated freezing chamber lo-
cated within said food compartment, an evapora- 55
tor within sald freezing chamber, refrigerating
mechanism common to the two evaporators, and
an automatic device for connecting one or the
other evaporator to said refrigerating mechanism.

3 n s refrigerator having a cabinet providing 60
a food compartment, an evaporator in said com-
partment, a casing within said cabinet, an
evaporator within said casing, & refrigerating
mechanism, a valve for placing one evaporator or
the other in the refrigerating cycle, and a thermo- 60
static device for controlling said valve to maintain

the desired temperature within the freezing
chamber. R

“chamber, ice trays associated with said last men-

tioned evaporator, a ref rigerating mechanism, &

valve for alternately placing said evaporators in ({3
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the refrigerating cycle, electrical means for op-

erating said valve, and a device controlled by the
temperature in said chamber for controlling said

electrical means., -
o. In & household refrigerator having an in-

‘sulated cabinet providing a food compartment,

an evaporator in said compartment, a relatively
small insulated chamber within said food com-
partment, an evaporator in said chamber, ice
trays in sald chamber, a refrigerating mecha-
nism, a valve mechanism associated with said
refrigerating mechanism, a refrigerant line and
a return line between said valve and each evapora-
tor, and means controlled by the temperature
within said insulated chamber for operating said
valve to alternately open and close the refrigerant

and return lines of the two evaporators to main- -

tain the desired temperature within said insulated

chamber. | - . |
6. In a refrigerator having a cabinet provid-

+

ing a food compsartment, an evaporator in said

food compartment, an enclosed freezing cham-
ber located within the food compartment, an
evaporator within the freezing chamber, re-
frigerating mechanism common to said evapora-
tors, and means for alternately connecting and
disconnecting the separate evaporators and re-
frigerating mechanism, said freezing chamber
being spaced from the interior wall of the cabinet
and arranged with respect to the evaporator in
the food compartment to enhance the circula-

~ tion of air around the last mentioned evaporator.

7. In a refrigerator having a cabinet providing
a food compartment, an evaporator in said food

_ . . 3
compartment, an !nsu_lited free‘:ﬂng ' chamber
located within said food compartment, an

evaporator within said freezing chamber, re-
frigerating mechanism common to the two

evaporators, and an automatic device for con- § -

necting one or the other evaporator to said re-
frigerating mechanism, said freezing chamber
being spaced from the interior wall of the cabinet o
and arranged with respect to the evaporator in
the food compartment to enhance the circulation 10
of air around the last mentioned evaporator. -
- 8. In a refrigerator having an insulated cabinet
providing a food compartment, ‘an exposed

evaporator located in the upper part of said

cabinet, a chamber located in the upper part of 35
sald cabinet and spaced from the walls of the
latter, the top of the chamber being shaped and .
spaced with relation to the top of the compart-
ment as' to form a Venturi-shaped passage be-
tween the same, and an evaporator within said g0
chamber. ‘ | o
9. In g refrigerator having an insulated cabinet
providing a food compartment, -an exposed
evaporator mounted in one of the upper corners
of the compartment and extending at an angle 25
toward the center of the compartment. g rela-
tively small chamber mounted adjacent the other
upper corner of the food compartment and spaced
Irom the walls thereof, the top of the chamber

being shaped to provide a Venturi-shaped passage gg |

between it and the top of the food compartment,
and an evaporator in said chamber. |
| _JOSEPH M. LE GRAND.
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