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This invention relates to refrigerating appa 
ratus, and more particularly to refrigerating ap 
paratus of the multiple temperature type. 
. One of the objects of my invention is to pro 
vide a new and improved arrangement for freez 
ing substances and for cooling circulating air 
in a refrigerator cabinet. 
Another object of my invention is to provide 

an improved and simplified arrangement for ob 
taining a temperature differential between a 
number of different refrigerant evaporators. 
Another object of my invention is to provide 

for maintaining a substantially constant tem 
perature diferential between a number of dif 
ferent refrigerant evaporators Without the neces 
sity of making adjustments although various 
average mean temperatures are sought to be 
attained in the different evaporators. 
Another object of my invention is to provide 

an improved unitary refrigerating System in a 
refrigerator cabinet, which System includes a re 
frigerant condensing element, a low temperature 
refrigerant evaporator for freezing large quan 
tities of ice cubes and the like, and a relatively 
high temperature refrigerant evaporator for cool 
ing circulating air in the food compartment of 
the cabinet, and to provide for controlling the 
operation of the condensing element in response 
to changes in temperatures in the relatively high 
temperature evaporator, and also to provide an 
improved arrangement for maintaining a sub 
stantially constant temperature differential be 
tween said evaporators which permits a large 
quantity of substances to be frozen to be ap 
plied to the low temperature evaporator without 
effecting the average temperatures maintained 
in the air cooling evaporator, while at the same 
time the operation of the condensing element 
continues until the heat of the substances to be 
frozen is substantially or entirely absorbed by 
the low temperature evaporator. 
Another object of my invention is to provide 

within a refrigerator cabinet an improved ar 
rangement of and control for refrigerant evap 
orating means which is arranged and operated 
without the collection of frost thereon or a slight 
film of frost is allowed to collect thereon during 
the on-phase of the refrigerating cycle and is 
melted off during the off-phase of the refrigerat 
ing cycle, while at the same time provisions are 
made for freezing substances, such as ice cubes 
and the like, and for cooling circulating air in 
the food storage compartment whereby continu 
ous refrigeration at substantially constant, pre 
determined temperatures is assured and the 

(C. 62-3) 
necessity of periodic inoperative conditions of 
the system for defrosting is avoided. 

. Another object of my invention is to provide 
an improved arrangement for the ready remov 
ability of the aforesaid refrigerant evaporators 
and the condensing element, as a unitary struc 
ture without uncoupling the devices from One an 
other. 
Other objects and advantages will be apparent 

from the following description, reference being 
had to the accompanying drawings. 
In the drawings: 
Fig. 1 is a side vertical view in cross section of 

a refrigerating apparatus embodying features of 
my inventon; 

Fig. 2 is a view taken along the line 2-2 of 
Fig. 1; ? 

Fig. 3 is a horizontal view in cross section 
of the apparatus embodying features of my in 
Vention; 

Figs. 4 to 6 are graphs indicating the cyclic 
operations of the system under various condi 
tions; 

Fig. 7 is a vertical view in cross section of a 
control valve embodying features of my inven 
tion; 

Fig. 8 is a diagrammatic representation of the 
Switch mechanism used for controlling the Op 
eration of the System; 

Fis. 9 is a side vertical view in cross section 
of a modified form of refrigerating apparatus emir 
bodying features of my invention; 

Fig. 10 is a front view partly in elevation and 
partly in cross section of the apparatus shown 
in Fig. 9; and 

Fig. 11 is a view taken along the line - 
of Fig. 7. ??? 

Referring to the drawings, the numeral 20 
designates, in general, a cabinet having a com 
partment 22 for the storage of foods to be re 
frigerated, a freezing-compartment 23 and a 
machine compartment 24. The cabinet is con 
structed of insulated walls, including side walls 
26, rear wall 27, front wall 28, bottom wall 29 
and top wall 30. The cabinet also includes a 
fixed, substantially, horizontally disposed, insu 
lated wall 32. The wall 32 extends across the 
width of the cabinet and from the rear wall to 
a point adjacent the front wall, separating the 
food compartment from the freezing compart 
ment and machine compartment. An inner me 
tallic lining member 35 forms the inner walls 
of the food compartment and is, preferably, pro 
vided with a coating of vitreous enamel, such as 
porcelain, to provide a neat appearing compart 
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2,095,010 
of the condensing element to thereby control the 
temperatures within the evaporating elements 40 
and B. It will also be noted that the switch is 
controlled in response to changes in temperatures 
within the evaporating element 4t. 
In Order to maintain a predetermined tempera-. 

ture differential between the evaporating element 
40 and the evaporating element 4B, I have pro 
vided a pressure responsive valve 05 which is 
interposed in the conduit 70 for controlling the 
flow of liquid and gaseous refrigerant from the 
evaporating element 46 to the evaporating ele 
ment 40. The pressure responsive valve 05 is 
adapted to maintain a predetermined pressure 
differential between the evaporating element 40 
and the evaporating element 46 to thus maintain 
a temperature differential between said evaporat 
ing elements. As shown in Fig. 7, the pressure 
responsive valve includes a valve proper of and 
a valve seat f(08 located within a casing 09. The 
casing 9 is provided with an inlet flo to which 
the outlet end of conduit 70 is connected, and an 
outlet 2. The evaporating element 40 is con 
nected to outlet f2. The valve proper 07 is 
secured to a weight 5 which is adapted to move 
upwardly and downwardly within a chamber 6, 
depending upon the pressure of the refrigerant 
exerted on the valve proper f07. Preferably, the 
chamber 6 is cylindrical in shape and also, 
preferably, the weight 5 is provided with a plu 
rality of arcuate portions 8 which conform to 
the contour of the walls of the chamber. The 
veight is also provided with cutaway flat por 
tions 9 between the arcuate portions if 8 to 

5 provide spaces between the walls of the chamber 
and the weight so as to prevent binding of the 
weight in the chamber, and also to prevent a 
dash pot action therein. When the pressure of 
the refrigerant in the , evaporating element 46 
reaches a predetermined point (for example, equal 
to the pressure within the evaporating element 
40 and is of sufficient force to lift weight 5 
and the valve proper), the liquid and gaseous 
refrigerant will move the valve proper 07 and 
weight 5 upwardly to allow liquid and gaseous 
refrigerant to enter the chamber 6, whence it 
passes through outlet 2 into evaporating ele 
/ment 40. When the pressure recedes to a pre 
determined point (for example, to a point less 
than that required to open valve OT), the weight 
and valve proper move downwardly to cause the 
valve 07 to engage itself with seat 08 to pre 
vent further passage of refrigerant into the evap 
orating element 40. The weighted valve is ar 
ranged to be intermittently operated so as to 
maintain a predetermined pressure differential 
between the evaporating elements 40 and 46. As 
previously stated herein, the pressure differential 
is controlled by the weight of the weighted valve 
proper 07. In other words, before refrigerant 
may pass from the evaporator 46 to the evaporat 
ing element 40, the pressure within the evaporat 
ing element 46 must be equal to the pressure in 
the evaporating element 40, plus an amount equal 
to move the weight 5 upwardly to remove the 
valve OT from its seat 08. This predetermined 
pressure differential is maintained irrespective 
of the temperatures maintained in the evaporat 
ing elements 40 and 46. 

Preferably, the thermostat is set so that the 
evaporating element 40 will be operated at tem 
peratures which causes rapid freezing, and the 
evaporating element 46 at temperatures which are 
slightly above that which would be likely to cause 
the collection of frost or ice thereon due to the 

3 
deposit of moisture from the circulating air in the 
food compartment. If desired, the thermostat 
may be set to operate evaporating element 46 at 
a temperature which would allow a slight film 
of ice to collect thereon during the On-phase of 
the refrigerating cycle and melted off during the 
off-phase of the refrigerating cycle. In view of 
the fact that the refrigerant, condensing element 
42 is operated in response to changes in tempera 
ture within the evaporating element 46, the ad 
justable spring OO of thermostat 80 may be set 
SO as to provide for operating the evaporating 
element 46 at either of the desired temperatures. 

In the refrigerating system herein described, I 
prefer to use sulphur dioxide as the refrigerant. 
When sulphur dioxide is used as the refrigerant 
and when a predetermined setting of switch 85 
is made, I have found that the cyclic operation 
of the System is as indicated by the graphs 
shown in Figs 4 and 5. In Fig. 5, as illustrated, 
the normal cycling is between an upper pressure 
range limit E, and a lower pressure range limit 
F. E. represents the pressure existing in evapo 
rating element 46 when the motor of unit 60 is 
cut in to operate the compressor of said unit, and 
F represents the pressure in said element when 
the motor is cut out of circuit to render the 
Compressor inoperative to perform its compress 
ing function. When sulphur dioxide is used as 
the refrigerant, the upper pressure range limit 
E may be fourteen pounds pressure and the lower 
preSSure range limit may be four pounds pressure 
of the refrigerant in element 46. In Fig. 4, it will 
be noted that the normal cycling takes place 
between an upper limit A and a lower limit B in 
element 40. The upper limit A and the lower 
limit B may be four pounds pressure and six 
inches of vacuum, respectively. Thus, it will 
be noted that a predetermined pressure differen 
tial at Seven pounds is maintained between ele 
ments 40 and 46 while the unit is operating during 
normal cycling operation and this is accomplished 
by the weighted valve 05, and the operation of 
the unit 60 is controlled by thermostatic switch 
85 in response to changes in temperature in 
evaporating element 46. 
Assuming now a large quantity of substances 

to be frozen is applied to the ice freezing plate 
or evaporating element 40, the pressure of the re 
frigerant in element 40 is increased by the heat 
of the substances and the element 40 operates 
On a curve different from the normal cycling 
curve between the A and B limits. As shown in 
Fig. 4, the upper limit is at C, which is, for ex 
ample, nine pounds pressure of the refrigerant, 
and the lower limit is at D, which is six inches 
of vacuum. When this occurs the pressure of 
the refrigerant also increases in evaporating ele 
ment 46 after the unit 60 begins operation owing 
to the fact that liquid is then supplied to ele 
ment 46 at a pressure higher than that already 
in Said element, and as a result of the pressure 
in element 40 being increased above normal cy 
cling limits, the pressure in element 46 is in 
creased until the desired pressure differential is 
attained by the valve 05. As will be noted, the 
pressure differential maintained by the valve O5 
during operation of the condensing element is 
seven pounds since the lower pressure limit B of 
element 40 is 6 inches of vacuum, and the lower 
pressure limit E of element 46 is four pounds 
pressure of the refrigerant when the unit 60 
ceases operation. As indicated, the pressure 
range in element 46 is varied with the upper 
limit being at G, which is, for example, sixteen 
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pounds. pressure, and the lower limit H, which is 
four pounds pressure of the refrigerant. Thus, 
it will be noted, that as the temperature in ele 
ment 46 rises to a temperature corresponding to 
fourteen pounds pressure, the thermostatic 
switch 85 cuts in the motor-compressor unit 60 
to reduce the pressures in the elements 40 and 
46, which gradually takes place as the heat of the 
sustances to be frozen is gradually dissipated by 
being absorbed in the refrigerant and withdrawn 
from elements 40 and 46 by the motor-compressor 
unit. As will be noted in Figs.4 and 5, the plac 
ing of a large quantity of substances to be frozen 
in the element 40 causes the elements 40 and 46 
to operate on curves C-D and G-H, respec 
tively, which are at pressure range limits differ 
ent from normal cycling, and it is also to be 
noted that the average mean temperatures exist 
ing in the evaporating elements are substantially 
the same as the temperatures existing therein 
during normal cycling. Thus, it will be noted 
that the placing of a large quantity of substances 
to be frozen on element 40 will, after operation 
of the motor-compressor unit has started, cause 
it to Continue to operate until the Substances 
are either entirely or substantially frozen even 
though the operation of the motor-compressor 
unit is controlled in response to changes in tem 
peratures in the evaporating element 46. This is 
due to the pressure differential maintained by 
valve 05 which prevents the pressure in ele 
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ment 46 to be lowered to four pounds until the 
pressure in element 40 is lowered to six inches 
of vacuum, at which time the substances are 
frozen. . In the event an abnormal large quan 
tity of Warm foods should be placed in the food 
Compartment, the pressures in each evaporating 
element is similarly increased until lowered by 
the action of the condensing element 42. - 
Although I have disclosed my pressure differ 

ential valve 05 in connection with an intermit 
tently operated refrigerating system, it will be 
readily apparent from the foregoing that in a 
continuously operated system the valve 05 would 
maintain a predetermined pressure differential 
between the elements 40 and 46 at all times. 

In Fig. 6 there is shown a graph indicating nor 
mal cycling operation between predetermined 
upper and lower pressure range limits in which I 
is the upper limit and J the lower limit. The 
pressure limits I and J may correspond to upper 
and lower limits E-F with respect to evaporating 
element 46 during normal cycling at a predeter 
mined setting of switch 85. However, when it is 
desired to operate the system at a higher pressure 
range, the upper and lower pressurelimits may be 
varied by adjustment of screw foll to vary the 
effectiveness of spring 00. As shown, the upper 
and lower limits have been increased with the 
upper limit being at K and the lower limit at L. 
By varying the upper and lower pressure range 
limits in the evaporating element 46, the upper 
and lower pressure range limits are correspond 
ingly varied in the evaporating element 40 owing 
to the pressure responsive valve 05, which main 
tains a predetermined pressure differential be 
tween the two evaporating elements 40 and 46. 
From the foregoing, it will be noted that I have 

provided an improved and simple arrangement 
for maintaining a pressure differential between a 
number of different evaporating elements for 
maintaining a temperature differential there 
between. It will also be noted that the pressure 
differential is obtained automatically throughout 
variations in pressure range limits existing in the 
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different evaporating elements. In addition, it 
is to be noted that the pressure range limits may 
be set at any desired operating limits by simply 
adjusting a single manually operable screw with 
out in any way effecting the temperature differ 
ential maintained between the different evaporat 
ing elements by the provision of the pressure re 
sponsive valve 05. Furthermore, it will be noted 
that in maintaining a predetermined pressure 
differential rapid ice freezing is promoted, since 
the condensing element when once started con 
tinues to operate until the ice is frozen. 
As previously stated herein, the entire refrig 

erating system may be removed from the cabinet 
as a unitary structure. The structure includes 
the condensing element 42, upright separating 
wall 44, metallic member 22, which includes an 
upright portion which is secured to wall 44 and a 
horizontal portion which rests on wall 32, evap 
Orating element 46, evaporating element 40, a 
sheet metal member 24, which includes an up 
right portion which is secured to the wall 44 and 
a horizontal portion which rests on wall 32, front 
closure plate 50 and doors 53. Preferably, the 
evaporating element is secured to rear wall 27 by 
screws (not shown) so that it may be readily re 
moved from the wall 27. The entire structure as 
a unit may be moved forward with portions above 
wall 32 sliding thereon and the conduits 68 and 
70 moving in slots or notches 72. The entire 
structure, after clearing wall 32, may be removed 
from the cabinet through opening 37. 

Referring now to Figs, 9 and 10, there is shown 
a cabinet 30, which is similar to cabinet 20, and 
includes a food storage compartment 32, machine 
compartment 34 and a freezing compartment 
35. The cabinet is formed of insulated walls, 

including top wall 37, bottom wall 38, rear wall 
39, front wall 40, a substantially horizontal, 

fixed wall 43 located between the top wall 37 
and botton wall 38 to separate the food com 
partment 32 from compartments 34 and 35, 
and upright wall 45 between compartments f 34 
and f35. The front wall 40 is provided with an 
opening 50 through which access may be had to 
compartments f32 and 35. The opening f 50 is 
closed by door 5. The upright wall 45 is pro 
vided with an opening 52 which is closed by a 
movable closure wall 54. The closure wall is 
adapted to support a primary refrigerant evap 
Orator 56 within compartment 35 and an inter 
mittently operated refrigerant condensing ele 
ment 58, which may be similar to element 42, 
within compartment 34. The condensing ele 
ment is operatively connected to the evaporating 
element 56 by conduits 60 and 6. 
of compartment 35 is arranged to be closed by a 
closure plate 66, which is provided with an open 
ing 66 through which access to the interior of 
Compartment 35 may be had. If desired, the 
opening 66 may be closed by doors (not shown) 
similar to doors 53 shown in Figs. 1 and 2. Pref 
erably, the apparatus including condensing ele 
ment 58, evaporating element 56, wall 54 and 
front closure plate 65 are removed from the 
cabinet as a unitary structure by simply moving 
same forward through opening 50. The opera 
tion of element 58 may be controlled by any 
Suitable control means (not shown). 

In order to cool the food compartment 32, I 
have provided a secondary refrigerant evaporat 
ing element 70. The element may be similar to 
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the element 70 through a single conduit 72. 
The conduit f2 is connected to a condenser 4 
disposed immediately below the evaporating ele 
ment 56 and in thermal contact therewith to 
effect condensation in the condenser 74. Evap 
Orated refrigerant passes from evaporating ele 
ment 70 through conduit 72 to condenser f 14 
wherein it is condensed by the refrigerating ac 
tion of element 56, and the liquefied refrigerant 
is returned to the evaporating element 70 
through conduit f2. If desired, a baffle 75 is 
placed in front of the element 70 to direct the 
air flow about the element 70. 
In the apparatus shown in Figs. 9 and 10, the 

primary System, including the condensing elle 
ment and evaporating element 56, may be re 
moved for repairs and the like while the second 
ary System is, preferably, permanently installed 
in the cabinet, for the reason that the secondary 
system has no operating mechanism to necessi 
tate repairs. 

Preferably, the contact between the condenser 
f74 and the evaporating element 56 is such 
that during periods when the condensing element 
f58 is inoperative or, in other Words, during the 
off-phase of the refrigerating cycle, the con 
densing surface is inadequate to condense all 
of the evaporated refrigerant in the secondary 
system which permits the element 70 to warm 
up to thereby melt the frost formed on its ex 
terior surface. Thus, the evaporating element 
56 may be operated at temperatures sufficiently 
low enough for freezing purposes and the evap 
Orating element flo is arranged to automati 
cally defrost itself between off and on-phases 
of the refrigerating cycle. Inasmuch as the evap 
orating element is closed to the circulating air 
in the compartment 32, it will be unnecessary to . 
frequently, if at all, defrost this element. 
Although only a preferred form of the inven 

tion has been illustrated, and that form described 
in detail, it will be apparent to those skilled in 
the art that various modifications may be made 
therein. Without departing from the Spirit of the 
invention or from the scope of the appended 
claims. 
What I claim as my invention is: 
1. A refrigerating system including heat ab 

Sorbing means arranged to be Operated at vari 
able pressure range limits, and means connected 
in said System for maintaining during the en 
tire operation of said system a substantially con 
stant pressure diferential between diferent por 
tions of the heat absorbing means to maintain 
different temperatures in the different portions 
thereof. 
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2. A refrigerating system including a number 
of different refrigerant evaporating elements, 
means adapted to operate said elements at vari 
able pressure range limits, depending upon the 
heat load applied to one of Said elements, and 
means associated with the different evaporating 
elements for maintaining during the entire op 
eration of said system a substantially constant 
pressure differential between the different evap 
orating elementS. 

3. An intermittently operated refrigerating 
system including a refrigerant evaporating ele 
ment, a second refrigerant evaporating element, 
means connected in said system for operating 
said evaporating elements at a substantially con 
stant pressure differential, and control means for 
the system, said control means being adjustable 
to vary the Operating preSSure range limits With 

5 
out effecting the pressure differential maintained 
in Said elements. 

4. A refrigerating system comprising a refrig 
erant evaporating element, a second refrigerant 
evaporating element, means associated with said 
elements for reducing the pressures of the re 
frigerant in said elements, and means for main 
taining a substantially constant pressure differ 
ential between said elements during the entire 
time that the pressures are being reduced therein. 

5. A refrigerating system comprising a refrig 
erant evaporating element, a second refrigerant 
evaporating element connected in series with the 
first element, means associated with said elle 
ments for reducing the pressures of the refrig 
erant in said elements, and means for obtain 
ing a predetermined pressure differential be 
tween said elements as the pressures therein are 
being reduced, said latter means being arranged 
to maintain said predetermined pressure differ 
ential between said elements until the pressures 
therein are reduced to a predetermined value. 

6. A refrigerating system comprising a refrig 
erant evaporating element, a second refrigerant 
evaporating element connected in series with the 
first element, compressing means associated with 
Said elements for reducing the pressures of the 
refrigerant therein, pressure differential means 
for obtaining a predetermined pressure differen 
tial between said elements as the pressures are 
being reduced, said pressure differential means 
being arranged to maintain said predetermined 
pressure differential until the compressing means 
ceases operation, and means for controlling the 
operation of said compressing means. 

7. A refrigerating System comprising, a num 
ber of different refrigerant evaporators, an inter 
mittently operating refrigerant condensing ele 
ment connected to the said evaporators for with 
drawing gaseous refrigerant from said evapora 
tors, condensing the gaseous refrigerant and for 
delivering refrigerant to said evaporators, means 
for controlling the operation of said condensing 
element, said means being adjustable to modify 
the operating periods of said condensing element, 
and means for automatically maintaining a pre 
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determined pressure diferential between the dif 
ferent evaporators throughout variations in op 
erating periods of Said condensing element. 

8. Refrigerating apparatus comprising, in com 
bination, a refrigerant evaporator, a second re 
frigerant evaporator associated with the first 
named evaporator, and a preSSure responsive 
valve for controlling the flow of liquid and gase 
ous refrigerant from the first to the second re 
frigerant evaporator said valve being operable at 
a predetermined pressure differential between 
said evaporators to maintain said differential 
substantially constant. 

9. Refrigerating apparatus comprising, in com 
bination, a refrigerant evaporator, a second re 
frigerant evaporator, and an intermittently op 
erated weight valve operable to allow the flow of 
liquid refrigerant from the first named evapora 
tor to the second evaporator when the pressure 
in the first evaporator is equal to the pressure 
in the second evaporator plus an amount sufi 
cient to move said weight valve. 

10. Refrigerating apparatus comprising, in 
combination, a refrigerant evaporator, a second 
refrigerant evaporator connected in series with 
the first evaporator, a condensing element con 
nected to said evaporators, means associated with 
the first named evaporator for controlling the 
Operation of said condensing element, and means 
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6 
including a pressure responsive valve between said 
evaporators for controlling the flow of liquid and 
gaseous refrigerant from said first to said sec 
ond evaporator. 

11. A refrigerating system comprising an air 
cooling evaporator, an ice freezing evaporator, a 
refrigerant condensing element associated with 
said evaporators, a device responsive to changes 
in temperatures in said air cooling evaporator for 
controlling the operation of said condensing elle 
ment, and means for maintaining a predetermined 
pressure differential between said evaporators 
whereby a demand for refrigeration by the ice 
making evaporator will modify the flow of re 
frigerant from the air cooling evaporator to 
cause operation of the condensing element con 
tinuously until the ice is in a frozen condition. 

12. Refrigerating apparatus comprising, in 
combination, heat absorbing means including a 
portion adapted to be positioned in a compart 
ment for cooling circulating air therein and 
having a large area exposed to said circulating 
air, and said heat absorbing means including a 
second portion shielded from said circulating air 
whereby the moisture in said circulating air is 
not deposited on said second portion and the 
heat of the circulating air does not warm up Said 
second portion as rapidly as the first portion, 
means for delivering liquid refrigerant first to 
said first portion and then to said second portion, 
means for controlling the Operation of Said ap 
paratus in such a manner that frost does not 
accumulate on said first portion at least part of 
the time, and valve means for controlling the 
flow of liquid and gaseous refrigerant from the 
first portion to said second portion for causing 
operation of said second portion at a low tem 
perature. . ? 

13. Refrigerating apparatus comprising, in 
combination, heat absorbing means including a 
refrigerant evaporating element adapted to be 
positioned in a compartment for cooling circulat 
ing air therein and having a large area exposed to 
said circulating air, and said heat absorbing means 
including a second refrigerant evaporating ele 
ment shielded from said circulating air whereby 
the moisture in said circulating air is not de 
posited on said second element and the heat of 
the circulating air does not warm up said seulond 
element as rapidly as the first named element, 
means for delivering liquid refrigerant first to 
said first named element and then to said second 
element, thermostatic means associated with said 
first element for controlling the operation of said 
apparatus in such a manner that frost does not 
accumulate on said first element at least part of 
the time, and valve means to control the flow of 
liquid and gaseous refrigerant from the first 
evaporating element to the second evaporating 
element for causing operation of said second por 
tion at a low temperature. 

14. A refrigerating system of the flooded type 
comprising a refrigerant evaporating element 
adapted to be positioned in a compartment for 
cooling circulating air, a second refrigerant evap 
orating cement for freezing substances, a re 
frigerant condensing unit associated with said 
elements, a high side float mechanism for con 
trolling the flow of refrigerant to said first ele 
ment, conduit means for conducting the flow of 
refrigerant to the second element after the re 
frigerant has passed through said first element, 
means directly responsive to the condition of said 
first element for controlling the Operation of said 
condensing unit, and a pressure responsive valve 

a,095,010 
interposed between said evaporating elements 
to control the flow of liquid and gaseous refriger 
ant from the first refrigerant evaporating ele 
ment to the second evaporating element for ob 
taining a temperature differential therebetween. 

15. Refrigerating apparatus comprising a re 
frigerant evaporator adapted to be positioned in 
a cabinet for cooling circulating air therein and 
having a relatively large area exposed to the 
circulating air in the cabinet, a refrigerant evapo 
rator shielded from said circulating air and hav 
ing provisions for supporting an ice making re 
ceptacle in intimate thermal contact with the 
refrigerant therein, liquid refrigerant conduit 
means associated with said evaporators, means for 
maintaining said evaporators substantially 

10 

5 

flooded with liquid refrigerant, and valve means 
to control the flow of liquid and gaseous refriger 
ant from the first named evaporating element 
to the second named evaporating element for 
obtaining a pressure differential between said 
evaporators. 

16. Refrigerating apparatus comprising a re 
frigerant evaporator adapted to be positioned in a 
cabinet for cooling circulating airtherein and hav 
ing a relatively large area exposed to the circulat 
ing air in the cabinet, a refrigerant evaporator 
shielded from said circulating air, a liquid re 
frigerant conduit interconnecting said evapora 
tors for conducting liquid and gaseous refriger 
ant from one evaporator to another, a pressure 
responsive valve in Said conduit to control the 
flow of said liquid and gaseous refrigerant to ob 
tain a pressure differential between said evapora 
tors, means for maintaining a substantially con 
stant quantity of liquid refrigerant in said evapo 
rators, and a thermostat responsive to changes in 
temperatures in said first named evaporator for 
Controlling said latter means. 

17. A refrigerating system comprising a num 
ber of different refrigerant evaporating elements 
connected in Series, a refrigerant condensing ele 
ment, and means for maintaining a predeter 
mined pressure differential between said evapora 
ating elements and to permit the flow of liquid 
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and gaseous refrigerant from one evaporating 
element to another and the simultaneous reduc 
tion in pressures in said evaporating elements 
during the entire operation of said condensing 
elements, comprising a valve. connected between 
Said evaporating elements and operable to open 
and close by the difference in pressures in said 
evaporating elements. 

18. A refrigerating System comprising a number 
of different refrigerant evaporating elements, a 
refrigerant condensing element, and valve means 
operable to maintain a predetermined pressure 
differential between said evaporating elements 
and to permit the simultaneous reduction in pres 
sures in said evaporating elements during the 
entire operation of said condensing element. 

19. A refrigerating system comprising a plural 
ity of refrigerant evaporating elements connect 
ed in Series, a refrigerant condensing element, 
and means for maintaining a predetermined pres 
sure differential between said evaporating ele 
ments and to permit the flow of liquid and gas 
eous refrigerant from one evaporating element to 
another and the simultaneous reduction in pres 
sures in said evaporating elements during the en 
tire operation of said condensing element, com 
prising pressure differential means connected be 
tween said evaporating elements and arranged to 
control the flow of liquid and gaseous refrigerant 
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by the difference in pressures in said evaporating 
elementS. . 

20. A refrigerating system comprising a refrig 
erant evaporating element having an inlet and a 
single Outlet, a Second refrigerant evaporating 
element having a single inlet and an outlet, pres 
Sure differential means associated with the single 
outlet of the first named evaporating element 
and the single inlet of the second named evap 
orating element for controlling the flow of liquid 
and gaseous refrigerant from the first to the sec 
Ond named evaporating element, and a refrig 
erant condensing element associated with said 
evaporating elements, 

21. Refrigerating apparatus comprising, in 
combination, heat absorbing means including a 
portion adapted to be positioned in a compart 
ment for cooling circulating air therein and hav 
ing a large area exposed to said circulating air, 
means providing an insulated compartment, and 
Said heat absorbing means including a second 
portion disposed in said insulated compartment 
SO as to be shielded from said circulating air 
Whereby the moisture in said circulating air is 
not deposited on said second portion and the heat 
of the circulating air does not warm up said sec 
ond portion as rapidly as the first portion, means 
for delivering liquid refrigerant first to said first 
portion and then to said second portion, means 
for controlling the operation of said apparatus 
in Such a manner that frost does not accumulate 
On Said first portion at least part of the time, and 
means for controlling the flow of liquid and gas 
eOuS refrigerant from the first portion to the sec 
ond portion for causing operation of said second 
portion at a low temperature. 

22. Refrigerating apparatus comprising, in 
combination, a cabinet divided into two compart 
ments by an insulating wall, a refrigerant evap 
Orator positioned in one of said compartments for 
cooling circulating air therein and having a rela 
tively large area exposed to the circulating air in 
said compartment, a refrigerant evaporator po 
Sitioned in the other compartment so as to be 
shielded from the circulating air in the other 
compartment and having provisions for support 
ing an ice making receptacle in intimate thermal 
contact with the refrigerant therein, liquid re 
frigerant conduit means associated with said 
evaporators, means for maintaining saidi evap 
orators substantially flooded with liquid refrig 
erant, and means to control the flow of liquid and 
gaseous refrigerant from the first named evap 
orating element to the second named evaporating 
element for obtaining a pressure differential be 
tween said elements. 

23. A refrigerating system comprising, in com 
bination, a plurality of evaporators connected in 
Series circuit relation, means for withdrawing 
gaseous refrigerant from the evaporators and for 
condensing the gaseous refrigerant and for de 

livering the same to the evaporators, a liquid 
feed valve of the type adapted to feed liquid re 
frigerant from the means at a rate substantially 
in direct accordance with the rate of accumula 
tion of liquid refrigerant condensed, said liquid 
feed valve being interposed between the said 
means and the inlet to the evaporator first to 
receive liquid refrigerant, and a second valve in 
terposed between the outlet of the first evapora 
tor and the inlet to the next evaporator for Con 
trolling the flow of both liquid and gaseous re 
frigerant from the first to the second evaporator, 
said second valve including a pressure element for 
moving the valve, and said pressure element be 
ing responsive to the pressure in the first evap 
orator for supplying refrigerant from the first to 
the Second mentioned evaporator in response to 
the pressure in the first evaporator. 

24. A refrigerating system comprising, in com 
bination, a plurality of evaporators connected in 
series circuit relation, means for withdrawing 
gaseous refrigerant from the evaporators and for 
condensing the gaseous refrigerant and for de 
livering the same to the evaporators, a high side 
float type valve interposed between the said 
means and the inlet to the evaporator first to 
receive liquid refrigerant, and a second valve 
interposed between the outlet of the first evapo 
rator and the inlet to the next evaporator for 
controlling the flow of both liquid and gaseous 
refrigerant from the first to the second evapora 
tOr, said second Valve including a pressure elle 
ment for moving the valve, and said pressure ele 
ment being responsive to the pressure in the first 
evaporator for supplying refrigerant from the 3 
first to the second mentioned evaporator in re 
sponse to the pressure in the first evaporator. 

25. A refrigerating system comprising, in Com 
bination, a plurality of evaporators connected in 
series circuit relation, means for withdrawing 
gaseous refrigerant from the evaporators and for 
condensing the gaseous refrigerant and for de 
livering the same to the evaporators, a liquid 
feed valve of the type adapted to feed liquid re 
frigerant from the means at a rate substantially 
in direct accordance with the rate of accumula 
tion of liquid refrigerant condensed, said liquid 
feed valve being interposed between the said 
means and the inlet to the evaporator first to 
receive liquid refrigerant, and a second valve in 
terposed between the outlet of the first evapora 
tor and the inlet to the next evaporator for con 
trolling the flow of both liquid and gaseous refrig 
erant from the first to the second evaporator, said 
Second valve being responsive to the pressure in 
the first evaporator for Supplying refrigerant from 
the first evaporator to the second mentioned 
evaporator in response to the pressure of the first 
evaporator. ? 
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