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HouseHoLD REFRIGERAToB 
Carl F. Alsing, Evansville, Ind., assignor to Seeger 

Refrigerator Company, St. Paul, Minn., a cor 
poration of Minnesota 

Application February 18, 1952, Serial No. 272,058 
(C. 62-117.35) 13 Claims. 

The present invention relates to household re 
frigerators, and is particularly concerned with 
household refrigerators of the type utilizing an 
evaporator enclosure for freezing ice cubes and 
for storage of frozen food, and utilizing the ex 
terior of the evaporator enclosure for cooling a 
higher temperature food storage Space. 
One of the difficulties encountered in the cool 

ing of a food storage space by means of a freezing 
evaporator lies in the fact that the ambient ten 
perature under which the household refrigerator 
operates may vary greatly. The operation of 
the motor compressor is controlled by a thermo 
static switch which is responsive to temperature 
conditions at some part of the evaporator. If 
the size of the evaporator and cooling area for the 
food storage space are properly proportioned for 
high temperature ambients, it is found that the 
food storage space will become too cold under 
the low temperature ambients. 
One of the objects of the present invention is 

the provision of an improved refrigeration system 
in which the amount of effective cooling area of 
the evaporator which is available for cooling the 
food storage space is automatically varied by the 
operation of the system in Such manner that the 
freezing englosure of the evaporator is always 
kept at a law temperature below freezing; but 
the food storage space is always kept at a suit 
able temperature above freezing, even though the 
ambient temperature under which the household 
refrigerator operates may vary greatly, as it does, 
when the same refrigerator is intended to be used 
in extremely cold climates and extremely hot 
climates. 
Another object of the invention is the pro 

vision of an improved household refrigerator uti 
lizing an evaporator enclosure for freezing ice 
and storing frozen food, and utilizing the ex 
terior of the evaporator enclosure for cooling the 
food storage Space, in which the frozen food space 
is always maintained at a suitable temperature 
below freezing, while the food storage space is 
always maintained at a suitable temperature 
above freezing, without the necessity for em 
ploying any complicated controls other than a 
simple thermostatic switch for the compressor 
circuit, which is operated responsive to the tem 
perature of some part of the evaporator. 
Another object of the invention is the provision 

of an improved refrigeration system which takes 
advantage of the characteristic of oil of absorb 
ing different amounts of refrigerant, such as 
Freon, depending upon the temperature and pres 
Sure of the mineral oil which is employed for this 
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purpose and for lubricating the compressor, to 
reduce the effective amount of refrigerant avail 
able under different ambient temperatures. The 
refrigerant employed, commercially known as 
"Freon' or F12, is technically known as dichloro 
difluorimethane. 
Another object of the invention is the provision 

of an improved household refrigerator, the evap 
Orator of which is provided with a supercold ice 
Crean Compartment which is always maintained 
at a temperature suitable for the storage of ice 
cream in preference to refrigerating the other 
parts of the evaporator or the food storage space, 
which is external to the evaporator. 
Other objects and advantages of the invention 

Will be apparent from the following description 
and the accompanying drawings, in which similar 
characters of reference indicate similar parts 
throughout the several views. 

Referring to the drawings, of which there are 
three sheets, 

Fig. 1 is a front elevational view of a household 
refrigerator embodying the invention, shown with 
its door open; -- 

Fig. 2 is a fragmentary side elevational view, 
taken on the plane of the line 2-2 of Fig. 1, 
looking in the direction of the arrows, with the 
door closed; 

Fig. 3 is a view in perspective of an improved 
form of evaporator provided with a special ice 
Cream compartment; 

Fig. 4 is a Sectional view showing another form 
of evaporator without the ice cream Compart 
ment; 

Fig. 5 is a diagrammatic view showing the re 
frigeration System which is employed. 
The present household refrigerator preferably 

includes a cabinet having an outer metal shello 
and an inner metal liner if spaced from each 
other and insulated by means of suitable insula 
tion 2. 
The shell to and liner if are joined about the 

door opening by a suitable breaker Strip f3; and 
the front opening is closed by a door 4, com 
prising an outer metal door shell 15, an inner 
door panel 6, joined together at the upper inner 
corner , where the door carries a suitable seal 
8, engaging the face of the cabinet shello 
around the door opening. 
The insulating door panel 6 may be provided 

With a suitable depression 9 for receiving the 
door shelves 20 and the space between the inner 
and Outer panel and shell of the door is filled 
With a suitable insulation 2i. The inside Space 
in the liner is divided into a lower food Storage 
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space 22 and an upper evaporator housing Space 
23 by a suitable molded plastic drawer 2, which 
is slidably mounted upon guides 25 carried by the 
liner walls, and which serves as a storage Space 
at a temperature intermediate between that in 
side the evaporator and that which is present in 
the food storage space 22. 
The guides 25 for the plastic drawer 24 have 

air circulation passages through them. So that 
the air may circulate upward along both of the 
side walls 26, 27 of the liner O. The guides 25 
also support integral trunnions 28 carried by the 
pivotally mounted evaporator door 29, which may 
swing from an upper vertical position to a lower 
vertical position so that it can never be damaged 
by closing of the door. 
The sliding drawer 24 is spaced from the back 

wall 30 of the liner, leaving an air circulation 
space at 3 for the circulation of air passing 
from the food storage Space 22 to the Space 23 
around the evaporator. 

In a similar manner the front edge of the slid 
ing drawer 24 is spaced from the door, leaving 
an air circulation space 32; and the door shelves 
2O may have through holes or an air circulation 
space at 33 between the shelves and the inner 
door panel 6. 

In the lower part of the food storage space 22 
there may be provided a molded plastic sliding 
drawer 3 slidably mounted upon guides 35 car 
ried by the liner walls 26 and 27 and covered 
with a glass cover 36 carried by said guides. 
The guides 35 again have air circulation aper 
tures for permitting the air to circulate down 
into the space 3 surrounding the sliding drawe 
34; and the glass cover 36 may terminate short 
of the back wall 30 of the liner and short of the 
inner door panel 6 for air circulation. 
A plurality of wire shelves 38, 39, 40 may be 

adjustably mounted on the side walls 26 and 2 
by having their front and back wire frame men 
bers 4 project laterally into rubber or plastic 
grommets 42 mounted in apertures in the side 
walls 26, 27 of the liner, 
The cabinet is cooled by a suitable evaporator 

43, which may be supported from the front part 
of the top wall 44 of the liner by angle brackets 
45 and from the rear wall 30 of the liner by 
angle brackets 46. 
The evaporator 43 may be either of the types 

shown in Figs. 3 or 4. For example, the evapor 
ator of Fig. 3 comprises a Substantially U-shaped 
sheet metal member 47 having a vertical side 
wall 48, a horizontal bottom 49, and a vertical 
side wall 53, these walls being joined by easy 
bends 59 and being made of suitable metal, Such 
as sheet aluminum. 
The side walls 48 and 50 carry a horizontal 

shelf 5 comprising a rectangular sheet metal 
aluminum member having downwardly extend 
ing attaching flanges 52 which are riveted to 
the side walls 48 and 50; and the back of the 
evaporator is closed by means of a rectangular 
sheet metal back wall 53 of aluminum, which ex 
tends from the bottom to the top of the evapora 
tor and is secured by having attaching flanges 54 
riveted to the side Walls. 
The top of the evaporator is closed by engage 

ment of its upper edges with the top wall 44 of 
the liner; and the front of the evaporator is 
closed by means of the plastic door 29 rotatably 
supported upon its trunnions 28 on the guides 25. 
A vertical partition 55 is located close to the 

side wall 50 to form a rectangular ice Crean 
compartment; and this partition may be riveted 
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4. 
to the horizontal shelf 5 by means of an attach 
ing flange 56 and to the bottom 49 by means of 
an attaching flange 57. 
The shelf 5 is preferably spaced from the 

upper edges of the evaporator by an amount 
Suitable to permit the insertion of ice trays of 
any depth which may be used, or the spacing may 
be made suitable to receive frozen food packages, 
in addition to the ice trays. 
The evaporator is preferably provided on one 

of the walls with a refrigerant receiver or boiler 
60, comprising a tubular metal member of alu 
minun, which is substantially cylindrical, but 
which has both of its tapered end portions 6 
and 62 spun into a tapered or rounded smaller 
tubular formation. These end portions serve as 
inlets and outlets for the boiler, which is pri 
marily intended to separate the liquid from the 
vapor, and which preferably has its suction out 
let 63 extending in the tubular end portion 6 
and turned upward, as indicated at 64. m 
The inlet tube 65 extends into the opposite end 

portion 62 and discharges mixed vapor and liquid 
under certain conditions into the receiver 60. 
Due to the upwardly turned end 64 at the outlet, 
only vapor is drawn from the receiver 60 by the 
punp, the liquid accumulating on the bottom 
portion of the receiver 60. 
The receiver 60 is preferably supported in an 

elongated aperture 66 in the wali and has in 
tegral attaching fins 6 above and below the 
receiver, which are riveted to the wali, with the 
receiver projecting through the aperture 66, but 
having its major portion on the outside of the 
aperture 66. - 
In the evaporator of Fig. 3, indicated at 63, 

the receiver is preferably placed on the back wall 
53; and the evaporator is provided with sinuous 
aluminum cooling coils which are welded to 
the bottom of the shelf and to the sides and 
bottom of the evaporator for intimate heat con 
ducting contact with these parts. The sinuous 
Coils are preferably arranged as follows: 
The inlet to the evaporator coils from the 

Capillary tube as indicated at 68, at the right 
rear Wall Corner. The tubes are then arranged 
sinuously on the right Wall 50, covering that 
portion of the right Wall and the bottom 49, 
which forms a part of the ice cream compartment 
69. Thus the sinuous coils to extend downward 
across the right side of the ice cream compart 
ment 69 and under the ice cream compartment, 
Where they are bent backwardly across the bot 
ton and up the Side again in regular sinuous 
portions, as shown, to cover the Side and bottoin 
Of the ice Crean compartment. The last up 
Wardly extending tubular portion on the ice 
Cream compartment Wall passes through the Wall 
and extends backwardly on the bottom of the 
shelf 5f and is formed into sinuous portions 72, 
extending back and forth under the shelf, and 
cooling the top of the ice cream compartment 69. 
From the top of the ice Cream compartment, 

the cois extend back Wardly at 3 under the 
shelf and are brought to the left, with a portion 
74 extending over adjacent the left Wall 48. The 
frozen food compartment 75 is located below this 
portion of the shelf 5; and the shelf is provided 
with laterally extending sinuous portions 6 
covering it from front to back on its lower side 
and terminating in a backwardly extending por 
tion . 
The backwardly extending portion Com 

municates with the sinuous coils 8, which ex 
75 tend downward on the left side 48 of the evapor 
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ator, across the bottom of the frozen food Cons 
partment 75, and sinuously back and forth until 
the left side and the bottom of the frozen food 
compartment and the entire left side of the 
evaporator are substantially covered with coils. 
Thereafter the coils extend upward at and 

across the left side of the evaporator wall ad 
jacent the top at 80 and communicate with the 
receiver 60 at the portion 65. { 
Various ways of arranging the coils sinuously 

on these parts may be employed; but the coils 
are preferably arranged in such a manner that 
the ice cream compartment is cooled first, the ice 
freezing shelf is cooled next, and the rest of the 
evaporator is cooled last, s w 
According to the present invention, the amount 

of refrigerant available is carefully proportioned 
so that the ice cream compartment is always 

O 
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cooled to a suitable temperature below freezing, 
while the ice freezing shelf receives the refrig 
erant which is available after the ice cream con 
partment has been cooled; and the rest of the 
evaporator receives refrigerant available after 
that. a 

Referring to Fig. 4, this is a view similar to Fig. 
3 of a modified form of evaporator. In this case 
the receiver 60a is located and supported in the 
same manner on the side 8. The evaporator is 
similar in construction in that it comprises a sub 
stantially U-shaped aluminum member, having 
the side walls 8, 82 and bottom wall 83. The 
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to high pressure liquid, purple lining to low pres 
sure gas, and blue lining to low pressure liquid. 

In the refrigeration system, OO indicates the 
notor compressor housing, which is of the sealed 
type, having an oil sump of and an upper motor 
chamber 102. The compressor is located in the 

and has its inlet at 04 and its outlet 

From the compressor outlet to a refrigerant 
tube 06 extends to a condenser section 07, which 
may include One or two or more sinuous coils for 
pre-Cooling the refrigerant immediately upon its 
discharge from the compressor. From the pre 
cooling coils foll of the condenser 08, a conduit 

9 extends back to the inlet to of the com 
pressor motor housing O2, 
The high pressure gas enters this housing O2 

and is discharged from the top of the housing at 
, the entrained oil f2 dropping to the oil 

sump Ol. 
From the outlet f of the notor housing 92 a. 

Conduit extends to the main condenser coils 
, which are also arranged sinuously; and all 
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forward and top edges are folded backward and . 
outward, as indicated at 84, to provide a smooth 
blunt edge. The back wall is terminated at 85 
with a backwardly extending flange 86 slightly 
above the shelf 87, and serves as a stop for en 
gaging the ice trays, but permits the circulation 
of air into the ice tray Space. 
The inlet for refrigerant from the capillary 

tube 68 is at the right rear of the shelf, from 
which the tube extends forwardly at 88, and 
thereafter sinuously from left to right On the bot 
tom of the shelf, as indicated at 89. The tube 
emerges through a hole in the back wall at 90 and 
thereafter extends downwardly on the right wall 
at 9, across the bottom wall. at 92, up the left 
side wall at 93, across the left side wall adjacent 
the top at 94, downwardly on the left side wall 
at 95. 
Thereafter the tube is arranged sinuously back. 

and forth across the bottom and up both side 
walls, as indicated at 96. On the left side wall 
the bends are located adjacent the shelf level; and 
on the right side wall the bends are located below 
the shelf in order to permit the sinuous portions 
96 to communicate with the sinuous portion 97, 
which leads to the forward end of the receiver 
60a. The opposite end of the receiver has the 
same suction pipe 64, which turns upwardly into 
the receiver 60. 
Thus the shelf of this evaporator is cooled 

first with available refrigerant, and thereafter 
the remaining refrigerant is available for cooling 
the side walls and bottom of the evaporator. 

Referring to Fig. 5, this is a schematic diagram 
of the refrigeration system, showing the various 
portions of the system and the condition of the 
refrigeration system at low ambient temperature. 
The parts of the drawing are lined to illustrate by 
color the condition of the refrigerant; and the ac 
companying color code is located below the figure. 
The color code corresponds to that employed in 
the Patent Office Rules relating to trade-mark 
drawings; and as indicated, yellow lining in the 
code corresponds to high pressure gas, red lining 
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of the coils 0 and 4 of the condenser are in 
heat conducting contact with a multiplicity of 
thin sheet metal fins 5. 
The pre-cooling section 07 of the condenser 

has its coils preferably arranged above the main 
condenser coils 4, receiving the hotter air, 
which has already passed the main condenser 
coil, but which is still able to cool the pre-cooler 
Section, O because of the higher temperature 
of the refrigerant in the precooler section, 
From the outlet 6 of the main condenser sec 

tion, a conduit extends to a refrigerant drier 7, 
consisting of a tubular metal member, and hav 
ing a pair of Screens 8 located near its reduced 
ends, and having a drying powdered chemical, 
such as silica gel, arranged between the screens 
to absorb waterior water vapor which may be 
present in the refrigerant. 
A capillary tube 9 extends from the opposite 

end of the drier and is located in heat conducting 
contact at 20 with the suction tube 21, which 
extends from the accumulator 22 to the com 
pressor inlet 104. The capillary tube 20 acts as 

- a restrictor and heat exchanger and is soldered 
...to the suction tube over the major available 

50 
length of the suction tube, but may also include 
additional coils at 23, as required, to give the 
Capillary tube the required length and resistance 
to flow. 
The capillary tube communicates with the inlet 

to the evaporator at 68 and carries the refrigerant 
55 

60 

65 

70 

5 

to the sinuous coils 70-72, which are located on 
the top, sides, and bottom of the ice cream com 
partment in the case of Fig. 3, or the shelf coils 
89 of Fig. 4. 
From the ice cream compartment coils 2 a. 

Conduit 3 extends to the sinuous coils 76 on the 
shelf, and thence to the sinuous coils 78, which 
are located on the outside of the body of the 
evaporator On the botton and side wall. 
The coils 78 communicate at 65 with the ac 

cumulator 22, which is equivalent to that illus 
trated at 60 and 60a in Figs, 3 and 4. The 
Suction line 2 leads from the accumulator 22 
to the compressor inlet 04, as previously stated. 
The sizes of the conduits illustrated are, of 
course, proportionate for the purpose for which 
they are employed; and all of the respective 
conduits are welded or brazed to each other and 
located Suitably in the cabinet or on the outside 
thereof, as the case may be with the condenser. 
The present system is applicable both to high 
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side and low side compressor units; but is of 
the most importance in the high side compressor 
units because oil absorption of refrigerant in 
creases greatly with increased pressure and with 
drop in temperature. A high side compressor 
unit has been selected to illustrate the invention 
because the effects of oil absorption are most 
advantageous and pronounced in such a unit. 
The amount of refrigerant charge and amount 

of lubricant are proportioned so that the refriger 
ation system operates as follows: The oil Sump 
is provided with a supply of mineral oil, which 
substantially fills it, submerging the compressor; 
and the charge is sufficient so that under high 
room temperature, with the compressor running, 
the evaporator is uniformly refrigerated because 
there is sufficient liquid refrigerant distributed 
throughout the evaporator. The ice cream comi 

10 
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partment is generally cooled by liquid refrigerant, 
which maintains the same low temperature as 
long as there is liquid refrigerant in the coils; 
but the rest of the evaporator may be cooled by 
gas, which may be at a higher temperature. 

Refrigerant is absorbed by the mineral oil 
in the oil sump G in an amount which depends 
upon the room temperature and the pressure of 
the refrigerant in the shell above the oil. Under 
room temperatures there is less refrigerant in 
the mineral oil; but under low room temperature 
conditions there is quite a high percentage of 
refrigerant absorbed by the mineral oil. 
Thus, when the unit is operating under a low 

temperature ambient, the cooling effect of the 
body of the evaporator is proportionally dimin 
ished and the food storage Zone is not cooled to 
freezing, but is maintained at a suitable tempera 
ture for preserving the food at above-freezing 
temperatures. 
The present system and structure accomplishes 

the provision of low temperature frozen food 
storage without excessive refrigeration in the 
main body of the cabinet; and this is accom 
plished with a minimum amount of Outside 
baffling or extra controls. The motor compres 
sor is controlled by a single thermostatic Switch, 
Which has its bulb attached to the side of the 
evaporator, preferably adjacent the shelf, which 
is also a part of the ice cream compartment. 
The present System is not limited to any pa'- 

ticular volume or size of the spaces for gas and 
oil, but depends upon the proper proportion of 
these volumes and the proper proportion of re 
frigerant charge and oil charge. 

For example, the volumes involved in the pres 
ent system may be approximately as follows in 
one size of refrigerator: 
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CC. 
Gas volume in compressor---------------- 1230 
Oil volune in compreSSOr---------------- 400 
Condensel volume------------------------ 260 
Evaporator volumes, shelf tubing or ice 
cream compartment only-------------- 52 

Remainder of evaporator tubing---------- 118 
Header or receiver volume---------------- 145 
The distribution of the charge in the System 

may vary greatly, depending upon the size and 
proportions of the charge relative to the volumes 
of the spaces; but the following ambient tempera 
ture, pressures, and refrigerator temperatures, 
and distribution of the refrigerant are exemplary 
of one embodiment of the invention. 
At 110 degees F., room temperature, with the 

cold control of the thermostatic switch adjusted 
to the coldest position, the Suction preSSure was 
4 pounds and the head pressure was 205 pounds 

65 
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8 : 
per square inch, while the temperature of the 
motor compressor housing was 206 degrees F. 
Under these conditions it was calculated that 

there were 2 ounces of F12 ('Freon') in the 
mineral oil; 3.5 ounces of refrigerant vapor in the 
motor compressor housing and condenser; 4 
ounces of refrigerant in the freezing shelf tubes 
or ice cream compartment tubes; 2.5 ounces of 
refrigerant in the rest of the evaporator tubing; 
and 6 ounces of refrigerant in the header or re 
ceiver of the evaporator. 
Thus, at an extremely warn ambient or room 

temperature, there is relatively little refrigerant 
absorbed in the oil; and the entire evaporator is 
uniformly refrigerated. 
At 70 degrees F., ambient or room temperature, 

with the cold control thermostat adjusted to its 
warmest position at the cut-in of the thermostat, 
the suction pressure was 28 pounds per square 
inch, while the head pressure was 73 pounds pel 
square inch; and the temperature of the motor 
compressor housing was 95 degrees F. 
Under these conditions, it was calculated that 

there were Seven Ounces of refrigerant absorbed 
in the oil, 2 ounces of refrigerant in the motor 
compressor housing and condenser combined, 3 
Ounces of refrigerant in the freezing shelf or 
ice cream compartment tubing, and 6 ounces of 
refrigerant in the header. The total refrigerant 
charge being about 18 ounces, the exterior evapo 
rator tubing which cools the food storage space 
was Substantially dry. 

It will be noted that a much larger proportion 
of the refrigerant is absorbed in the oil in the 
cooler 70 degree F. room as compared with the 
110 degree F. room. The absorbed refrigerant 
has increased from 2 to 7 ounces. The most 
important point is that the freezing part of the 
evaporator is still Supplied with refrigerant, while 
the external part of the evaporator, which cools 
the food Storage Space, is starved as to refrigerant. 
When the door is closed and there is no special 

increased load, and the room ambient is low, the 
running time of the motor compressor is short and 
the oil is cold, the Freon absorption by the oil 
is great; and the evaporator has a minimum area 
refrigerated, which, however, is sufficient to 
maintain the freezing compartment or ice cream 
Compartment at a considerably below-freezing 
temperature, while the rest of the evaporator is 
starved, but is still sufficiently cool to keep the 
food storage space at a proper higher tempera. 
ture. 
Whenever there is a higher ambient or the 

door is open or opened often, or there is an ice 
load or a greater food load, or an increased load 
for any reason, the running time of the com 
pressor is increased; and this increases the 
amount of the evaporator which is refrigerated 
by liquid refrigerant, and brings about more cool 
ing, which is then required in the food storage 
Space. 
Under low room temperature conditions a high 

percentage of the refrigerant is absorbed by the 
mineral oil; and the unit starts up with the freez 
ing tubes of the evaporator partly dry and the 
remainder of the evaporator tubes, which cool 
the food storage space, relatively dry. 
The freezing part of the evaporator may be 

kept constantly below freezing without over 
Cooling the temperature in the food storage space 
of the cabinet; but the cooling effect in the food 
storage Space is Suitably increased also during 
high temperature ambient conditions. 

It should be noted that it is only the food stor 



age zone 22 in the cabinet that is maintained at 
above-freezing temperature, while the Outer 
evaporator housing coils 76 or 95 which cool this 
zone are maintained at below-freezing tempera 
ture. All parts of the cooling evaporator are pref 
erably maintained at a below-freezing tempera 
ture to avoid dripping or formation of ice, as 
distinguished from frost. 
Under high room temperature conditions, less 

refrigerant is absorbed by the oil, thus liberating 
the refrigerant for use in cooling the food storage 
space, in addition to maintaining the freezing 
portion of the evaporator at a considerably below 
freezing temperature. 

It will thus be observed that I have invented 
an improved refrigeration system and refrigerator 
structure, in which the difficult condition of pro 
ducing low temperatures for the storage of frozen 
food without over-cooling the rest of the cabinet 
has been satisfactorily rhet. The absorption of 
the refrigerant by the mineral oil in the motor 
compressor sump and elsewhere in the System 
automatically liberates enough refrigerant to 
cool the food storage space satisfactorily, both 
under high temperature ambient and low tem 
perature ambient, without any complicated con 
trols and with a minimum amount of baffling, 
such as that represented by a molded plastic 
drawer located beneath the evaporator. 
The only control required to accomplish this 

result is a single thernostatic Switch having a 
bulb located close to the freezing shelf or to the 
ice cream compartment coils, 
While I have illustrated a preferred embodi 

ment of my invention, many modifications may 
be made without departing from the spirit of the 
invention, and I do not wish to be limited to the 
precise details of construction set forth, but 
desire to avail myself of all changes within the 
scope of the appended claims. 
Having thus described my invention, what I 

claim as new and desire to secure by Letters 
Patent of the United States, is: 

1. A refrigerating system comprising a Sub 
stantially U-shaped sheet metal evaporator hav 
ing a transversely extending shelf of sheet metal 
provided with depending attaching flanges 
secured to the side walls of said evaporator, and 
having a rear wall substantially closing the Space 
below said shelf at the rear and projecting above 
said shelf sufficiently to form a stop for ice trayS, 
said evaporator having one of its walls formed 
with an elongated oval aperture having parallel 
sides and a substantially cylindrical receiver 
located in said aperture, and having flanges 
secured to the side wall above and below said 
aperture, and cooling conduits comprising tubing 
sinuously arranged on the lower side of said 
shelf and secured thereto, and extending from 
side to side to cover the shelf from rear to front, 
said conduit thereafter extending to the rear 
on said shelf and emerging from the evaporator 
and extending sinuously from the left to the right 
and upwardly on both sides of the exterior of 
said evaporator to cover said evaporator from the 
front to the rear and thereafter communicating 
with one end of said receiver, the other end of 
said receiver being provided with a suction tube 
connected to the inlet of a refrigerant conden S 
ing unit, and a restrictor connected to the outlet 
of said unit and to the inlet of said evaporator, 
the said evaporator being supplied with refrig 
erant in an amount sufficient to cool said shelf 
under all conditions to a below-freezing ten 
perature, and the remaining refrigerant in the 
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system being sufficient so that refrigerant accu 
mulates in the receiver but the exterior coils on 
said evaporator are substantially dry of refrig 
erant at the beginning of the cycle of supplying 
refrigerant to said evaporator. 

2. A refrigerator cabinet comprising a sheet 
metal shell and a sheet metal liner carried 
thereby and spaced therefrom, and provided 
with insulation between the said shell and liner, 
the shell and liner extending substantially from 
the bottom of the cabinet to the top and being 
faced about a door opening by breaker strips, a 
substantially U-shaped evaporator located in the 
upper part of said cabinet and carried by the top 
of the liner and the rear wall of the liner, said 
evaporator having a transversely extending shelf 
spaced from its upper edges sufficiently to receive 
ice cube trays, molded plastic sliding guides car 
ried by the side walls of said liner below said 
evaporator, and a molded plastic insulating 
drawer slidably mounted in said guides below said 
evaporator but permitting air circulation past 
said drawer at the front and at the back of said 
drawer, a motor compressor carried by said cab-. 
inet and a condenser carried by the rear of said 
cabinet, said motor compressor including a 
mineral oil sump with a charge of mineral oil 
adapted to absorb refrigerant in varying amounts, 
depending upon the temperature of the oil, and 
a charge of refrigerant in the system which is 
sufficient to supply the shelf with refrigerant dur 
ing every operation of the motor compressor, the 
refrigerant going first to the shelf coils and 
thereafter to coils on the sides and bottom of 
Said evaporator which cool the remainder of the 
cabinet and the absorption of refrigerant in the 
mineral oil increasing as the ambient tempera 
ture surrounding said cabinet drops so that as 
the ambient temnerature decreases, the coils on 
the exterior of said evarorator receive a diminish 
ing amount of refrigerant, and the food storage 
Space exterior to said evaporator in said cab 
inet is raintainer at a constantly suitable above 
freezing temrerature. 

3. A refrigerator cabinet comprising a sheet 
metal shell and a sheet metal liner carried there 
by and snared therefrom, and provided with in 
Suation between the said shell and liner, the shell 
and liner extening substantially from the bot 
ton of the cabinet to the top and being faced 
about a door opening by hreaker strips, a substan 
tially U-shaped evaporator Jocated in the upper 
part of said cabinet and carried by the top of the 
liner and the rear wall of the liner, said evapora 
tor having a transversely extending shelf spaced 
from its upper edges sufficiently to receive ice 
cube trays, molded plastic sliding guides carried 
by the side walls of said liner below said evapora 
tor and a molded plastic insulating drawer slid 
ably mounted in said guides below said evapora 
tor but permitting air circulation past said drawer 
at the front and at the back of said drawer, a 
motor compressor carried by said cabinet and a 
Condenser carried by the rear of said cabinet, said 
motor compressor including a mineral oil sump 
with a charge of mineral oil adapted to absorb 
refrigerant in varying amounts, depending upon 
the temperature of the oil, and a charge of re 
frigerant in the System which is sufficient to sup 
ply the shelf with refrigerant during every opera 
tion of the motor compressor, the refrigerant 
going first to the shelf coils and thereafter to 
coils on the sides and bottom of said evaporator 
which cool the remainder of the cabinet and the 
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absorption of refrigerant in the mineral oil in 
Creasing as the ambient temperature surrounding 
said cabinet drops so that as the ambient tempera 
ture decreases, the coils on the exterior of said 
evaporator receive a diminishing amount of re 
frigerant, and the food storage space exterior to 
Said evaporator in said cabinet is maintained at 
a constantly suitable above-freezing temperature, 
the said guides being provided with bearing aper 
tures and an evaporator door of molded plastic 
having laterally protecting trunnions in said aper 
tures and movable from a closed position in front 
of said evaporator to a fully open position de 
pending from said bearings. 

4. A refrigerator cabinet comprising a sheet 
metal shell and a sheet metal liner carried there 
by and spaced therefrom, and provided with in 
sulation between the said shell and liner, the shell 
and liner extending substantially from the bot 
tom of the cabinet to the top and being faced 
about a door opening by breaker strips, a substan 
tially U-shaped evaporator located in the upper 
part of said cabinet and carried by the top of the 
liner and the rear wall of the liner, said evapora 
tor having a transversely extending shelf spaced 
from its upper edges sufficiently to receive ice cube 
trays, molded plastic sliding guides carried by the 
side walls of Said liner below said evaporator and 
a molded plastic insulating drawer slidably 
mounted in said guides below said evaporator but 
permitting air circulation past said drawer at 
the front and at the back of said drawer, a motor 
CompreSSOr carried by Said cabinet and a con 
denser carried by the rear of said cabinet, said 
motor compressor including a mineral oil sump 
with a charge of mineral oil adapted to absorb 
refrigerant in varying amounts, depending upon 
the temperature of the oil, and a charge of re 
frigerant in the system which is sufficient to sup 
ply the shelf with refrigerant ditring every opera 
tion of the motor compressor, the refrigerant go 
ing first to the shelf coils and thereafter to coils 
on the sides and bottom of said evaporator which 
cool the remainder of the cabinet and the absorp 
tion of refrigerant in the mineral oil increasing 
as the ambient temperature surrounding said 
cabinet drons So that as the ambient temperature 
decreases, the coils on the exterior of said evapora 
tor receive a diminishing amount of refrigerant, 
and the food storage space exterior to said evap 
Orator in said cabinet is maintained at a con 
Stantly Suitable above-freezing temperature, the 
said Cabinet being provided at its lowermost end 
With a slidably mounted vegetable drawer mount 
ed in guides, and the said guides supporting a 
transparent cover, the air also circulating in front 
of and in back of said covering about said latter 
drawer. 

5. A refrigeration system comprising an in 
Sulated cabinet having a below-freezing zone 
Cooled by first below-freezing coils and a food 
storage Zone cooled by second coils communicat 
ing without restriction with said first coils in 
series, to cool said second coils only with re 
frigerant from said first coils, a motor compressor 
comprising a motor, a compressor and a housing 
enclosing the motor and compressor, a condenser 
and a restrictor connected in this order to said 
first coils, said second coils communicating with 
the suction inlet of said compressor and said com 
pressor having an oil sump, a charge of oil in said 
Sump and a charge of refrigerant of a type mis 
cible with and absorbed by said oil in said system, 
a portion of Said refrigerant being absorbed in 
said at ordinary ambient temperatures, a larger 
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portion being absorbed at lower ambient tempera 
tures, and a lesser portion absorbed at higher am 
bient temperatures, the volumes of said coils, said 
oil charge and said refrigerant charge being pro 
portioned so that the amount of refrigerant not 
absorbed and available for cooling said first coils 
is Sufficient to maintain a below-freezing tempera 
ture in the below-freezing zone at the highestam 
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bient contemplated, and the amount of refrigerant 
available for said second coils is sufficient for cool 
ing the food storage zone at a suitable above 
freezing temperature at ordinary ambients, and 
is sufficient for increasing proportionately the 
cooling effect of said second coils at higher am 
bients due to the release of absorbed refrigerant 
from the oil at higher ambients, but decreasing 
the cooling effect of said second coils proportion 
ately at lower ambients, due to greater absorption 
of refrigerant at the lower ambients, to avoid 
Overcooling or undercooling the food storage space 
while maintaining below-freezing temperatures 
in the freezing zone. w 

6. A refrigeration system comprising an insu 
lated cabinet having a below-freezing zone cooled 
by first below-freezing coils and a food storage 
zone cooled by second coils communicating with 
out restriction with said first coils in series, to 
cool Said Second coils only with refrigerant from 
Said first coils, a motor compressor comprising 
a motor, a compressor and a housing enclosing 
the motor and compressor, a condenser and a re 
strictor connected in this order to said first coils, 
Said Second coils communicating with the suction 
inlet of Said compressor and said compressor 
having an oil Sump, a charge of oil in said sump 
and a charge of refrigerant of a type miscible 
with and absorbed by said oil in said system, a 
portion of Said refrigerant being absorbed in said 
oil at ordinary ambient temperatures, a larger 
portion being absorbed at lower ambient temper 
atures, and a lesser portion absorbed at higher 
ambient temperatures, the volumes of said coils, 
Said oil charge and said refrigerant charge being 
proportioned So that the amount of refrigerant 
not absorbed and available for cooling said first 
coils is sufficient to maintain a below-freezing 
temperature in the below-freezing zone at the 
highest ambient contemplated, and the amount 
of refrigerant available for said second coils is 
Sufficient for cooling the food storage zone at a 
Suitable above-freezing temperature at ordinary 
ambients, and is sufficient for increasing propor 
tionately the cooling effect of said second coils 
at higher ambients due to the release of absorbed 
refrigerant from the oil at higher ambients, but 
decreasing the cooling effect of said second coils 
proportionately at lower ambients, due to greater 
absorption of refrigerant at the lower ambients, 
to avoid overcooling or undercooling the food 
storage Space while maintaining below-freezing 
temperatures in the freezing zone, said System 
having a receiver interposed in the conduits from 
Said Second coils to said compressor inlet, said 
receiver Storing a predetermined amount of re 
frigerant immediately available to the compressor 
at the beginning of the compressor operation to 
Supply refrigerant quickly to the first coils. 

7. A refrigeration System comprising an insu 
lated cabinet having a below-freezing zone cooled 
by first below-freezing coils and a food storage 
Zone cooled by second coils communicating with 
out restriction with said first coils in series, to 
cool Said second coils only with refrigerant from 
Said first coils, a motor compressor comprising 
a motor, a compressor and a housing enclosing 
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the motor and compressor, a condenser and a re 
strictor connected in this order to said first coils, 
said second coils communicating with the Suction 
inlet of said compressor and Said compressor 
having an oil sump, a charge of oil in Said Sump 
and a charge of refrigerant of a type miscible 
with and absorbed by said oil in said System, a 
portion of said refrigerant being absorbed in Said 
oil at ordinary ambient temperatures, a larger 
portion being absorbed at lower ambient temper 
atures, and a lesser portion absorbed at higher 
ambient temperatures, the volumes of Said coils, 
said oil charge and said refrigerant charge being 
proportioned so that the amount of refrigerant 
not absorbed and available for cooling Said first 
coils is sufficient to maintain a below-freezing 
temperature in the below-freezing Zone at the 
highest ambient contemplated, and the amount 
of refrigerant available for said second coils is 
sufficient for cooling the food storage Zone at a 
suitable above-freezing temperature at Ordinary 
ambients, and is sufficient for increasing propor 
tionately the cooling effect of said second coils 
at higher ambients due to the release of absorbed 
refrigerant from the oil at higher ambients, but 
decreasing the cooling effect of said second coils 
proportionately at lower ambients, due to greater 
absorption of refrigerant at the lower ambients, 
to avoid overcooling or undercooling the food 
storage space while maintaining below-freezing 
temperatures in the freezing zone, said condenser 
including main condenser coils and preliminary 
cooling coils, the latter coils being connected di 
rectly to the compressor outlet and to the top Of 
the motor housing, to remove heated refrigerant 
immediately from the compressor, to cool and 
partially condense it and to cool the motor by 
revaporization as the refrigerant runs down in 
the motor housing with the oil separating into 
the sump, said main condenser coils being con 
nected to the top of the motor compressor. 

8. A refrigeration system comprising an insul 
lated cabinet having a below-freezing. Zone cooled 
by first below-freezing coils and a food storage 
zone cooled by second coils communicating with 
out restriction with said first coils in Series, to 
cool said second coils only with refrigerant from 
said first coils, a motor compressor comprising 
a motor, a compressor and a housing enclosing 
the motor and compressor, a condenser and a re 
strictor connected in this order to said first coils, 
said second coils communicating with the Suction 
inlet of said compressor and Said compreSSOr 
having an oil sump, a charge of oil in Said Sump 
and a charge of refrigerant of a type miscible 
with and absorbed by said oil in Said System, a 
portion of said refrigerant being absorbed in Said 
oil at ordinary ambient temperatures, a larger 
portion being absorbed at lower ambient temper 
atures, and a lesser portion absorbed at higher 
ambient temperatures, the volumes of Said coils, 
said oil charge and said refrigerant charge being 
proportioned so that the amount of refrigerant 
not absorbed and available for cooling said first 
coils is sufficient to maintain a below-freezing 
temperature in the below-freezing Zone at the 
highest ambient contemplated, and the amount 
of refrigerant available for said second coils is 
sufficient for cooling the food storage Zone at a 
suitable above-freezing temperature at Ordinary 
ambients, and is sufficient for increasing propor 
tionately the cooling effect of said second coils 
at higher ambients due to the release of absorbed 
refrigerant from the oil at higher ambients, but 
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proportionately at lower ambients, due to greater 
absorption of refrigerant at the lower ambients, 
to avoid overcooling or undercooling the food 
storage space while maintaining below-freezing 
temperatures in the freezing zone, the said coils 
being carried by upper and lower sheet metal 
evaporator parts, providing extended heat ab 
sorbing surfaces in said zones, in heat conduct 
ing relation with Said coils. 

9. In a refrigeration system, the combination 
of a motor compressor having an oil sump and a 
motor housing, the compressor being located in 
said Sump and having a suction inlet and a 
pressure outlet, a preliminary cooling condenser 
communicating directly with said compressor 
Outlet, said preliminary Condenser communicat 
ing with the motor housing to partially condense 
refrigerant and cool the motor parts therewith, 
Said housing having an upper Outlet, a main con 
denser communicating with said upper outlet, a 
restrictor leading from said main condenser to 
an evaporator, said evaporator having a pair of 
coil Sections in Series with each other and in 
unrestricted communication with each other, the 
first Section of coils cooling a first zone and the 
Second Section of coils cooling a second zone, a 
charge of refrigerant in said System and a charge 
of oil in said Sump, a Suction tube leading from 
the second evaporator coils to the inlet of said 
CompreSSOr, constituting a closed system, the 
volume of the spaces in said evaporator coils, 
Said motor housing, said condensers and com 
municating conduits being proportioned rela 
tive to the charge of refrigerant and the amount 
of mineral oil charge in said sump, the first evap 
orator coils being supplied with refrigerant first 
for cooling said below-freezing Zone, and the sec 
ond coils of said evaporator being supplied with 
Such refrigerant as is available after passing 
through said first coils, to be used in the second 
Coils for COoling an above-freezing zone, the 
amount of refrigerant absorbed by the oil in 
creasing as the ambient temperature drops so 
that the second coils are starved for refrigerant 
at low ambient temperatures to prevent over 
cooling of the above-freezing zone, the refriger 
ant being released from the oil as the ambient 
temperature increases to increase the amount 
of refrigerant available for the Second coils to 
regulate automatically the amount of cooling 
provided by the second coils for the above-freez 
ing zone, while maintaining below-freezing tem 
peratures in the first zone at all times by means 
of Said first coils. 

10. In a refrigeration system, the combination 
of a motor compressor having an oil Sump and a 
motor housing, the compressor being located in 
said sump and having a suction inlet and a pres 
Sure outlet, a preliminary cooling condenser 
communicating directly with said compressor 
Outlet, Said preliminary condenser communicat 
ing with the motor housing to partiallv condense 
refrigerant and cool the motor parts therewith, 
said housing having an upper outlet, a main con 
denser communicating with said upper outlet, a 
rectrictor leading from said main condenser to an 
evaporator, said evaporator having a pair of coil 
sections in Series with each other and in un 
restricted communication with each other, the 
first section of coils cooling a first zone and the 
Second Section of coils cooling a second zone, a 
charge of refrigerant in said system and a charge 
of oil in said sump, a suction tube leading from 
the second evaporator coils to the inlet of said 

decreasing the cooling effect of said second coils 75 compressor, constituting a closed system, the 



a,668,999 
15 

volume of the spaces in said evaporator coils, 
said motor housing, said condensers and comr 
municating Conduits being proportioned relative 
to the charge of refrigerant and the amount of 
mineral oil charge in said sump, the first evapo 
rator coils being supplied with refrigerant first 
for cooling said below-freezing ZOne, and the 
second coils of Said evaporator being supplied 
with such refrigerant as is available after pass 
ing through said first coils, to be used in the 
second coils for cooling an above-freezing zone, 
the amount of refrigerant absorbed by the oil 
increasing as the ambient temperature drops SO 
that the second coils are starved for refrigerant 
at low ambient temperatures to prevent Over 
cooling of the above-freezing zone, the refriger 
ant being released from the oil as the ambient 
temperature increases to increase the amount 
of refrigerant available for the second coils to 
regulate automatically the amount of cooling 
provided by the second coils for the above-freez 
ing zone while maintaining below-freezing tem 
peratures in the first zone at all times by means 
of said first coils, the first coils comprising coils 
located on an inner partition of the evaporator 
which has an outer U-shaped housing and the 
said second coils being located on said outer 
housing. 

11. In a refrigeration system, the combination 
of a motor compressor having an oil Sump and a 
motor housing, the compressor being located in 
said sump and having a Suction inlet and a pres 
sure outlet, a preliminary cooling condenser Com 
municating directly with said compressor Outlet, 
said preliminary condenser communicating with 
the motor housing to partially condense refrig 
erant and cool the motor parts therewith, said 
housing having an upper outlet, a main con 
denser communicating with said upper outlet, a 
restrictor leading from said main condenser to 
an evaporator, said evaporator having a pair of 
coil sections in Series with each other and in 
unrestricted communication with each other, the 
first section of coils cooling a first zone and the 
second Section of Coils cooling a Second Zone, a 
charoe of refrigerant in said system and a charge 
of oil in Said Sump, a suction tube leading from 
the second evaporator coils to the inlet of said 
compressor, constituting a closed System, the 
volume of the Spaces in Said evaporator coils, said 
notor housing, said condensers and communi 
cating conduits being proportioned relative to 
the charge of refrigerant and the amount of 
mineral oil charge in said sump, the first evapo 
rator coils being supplied with refrigerant first 
for cooling said below-freezing zone, and the 
Second coils of said evaporator being supplied 
with such refrigerant as is available after pass 
ing through said first coils, to be used in the 
second coils for cooling an above-freezing zone, 
the amount of refrigerant absorbed by the oil 
increasing as the ambient temperature drops so 
that the second coils are starved for refrigerant 
at low ambient temperatures to prevent over 
cooling of the above-freezing zone, the refrio'er 
ant being released from the oil as the ambient 
temperature increases to increase the amount of 
refrigerant available for the Second cois to 
regulate automatically the amount of cooling 
provided by the second coils for the above-freez 
ing zone while maintaining below-freezing tem 
peratures in the first zone at all times by means 
of Said first coils, the first coils comprising coils 
located on an inner partition of the evaporator 
which has an outer U-shaped housing and the 
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said second coils being located on said outer hous 
ing, the said evaporator also including a second 
partition defining a supercold department and 
having a third section of evaporator coils located 
on the walls of said Supercold department and 
connected in the system to receive the refriger 
ant first. 

12. In a refrigeration system, the combination 
of a motor compressor having an oil sump and 
a motor housing, the compressor being located in 
said Sump and having a suction inlet and a pres 
Sure outlet, a preliminary cooling condenser com 
municating directly with said compressor outlet, 
Said preliminary condenser communicating with 
the motor housing to partially condense refrig 
erant and cool the motor parts therewith, said 
housing having an upper outlet, a main condenser 
communicating with said upper outlet, a restric 
tor leading from said main condenser to an evap 
orator, Said evaporator having a pair of coil sec 
tions in Series with each other and in unrestricted 
connunication with each other, the first section 
of coils cooling a first zone and the second section 
of coils cooling a second zone, a charge of re 
frigerant in said system and a charge of oil in 
said sump, a suction tube leading from the second 
evaporator coils to the inlet of said compressor, 
constituting a closed system, the volume of the 
Spaces in Said evaporator coils, said motor hous 
ing, said condensers and communicating conduits 
being proportioned relative to the charge of re 
frigerant and the amount of mineral oil charge 
in said sump, the first evaporator coils being Sup 
plied with refrigerant first for cooling said below 
freezing Zone, and the second coils of said evap 
orator being supplied with such refrigerant asis 
available after passing through said first Coils, 
to be used in the second coils for cooling an above 
freezing Zone, the amount of refrigerant absorbed 
by the oil increasing as the ambient temperature 
drops so that the second coils are starved for re 
frigerant at low ambient temperatures to prevent 
Overcooling of the above-freezing zone, the re 
frigerant being released from the oil as the am 
bient temperature increases to increase the 
amount of refrigerant available for the second 
coils to regulate automatically the amount of 
cooling provided by the second coils for the above 
freezing zone while maintaining below-freezing 
temperatures in the first zone at all times by 
means of Said first coils, the said below-freezing 
2One being located inside a U-shaped evaporator 
having a partition provided with said first coils 
and the said above-freezing zone Comprising an 
enclosure outside of said evaporator cooled by 
Said Second coils located on the outside of said U-shaped evaporator. 

13. A refrigeration system comprising, an in 
sulated cabinet having an outer shell and an in 
ner liner separated by insulation and having a 
door opening and an insulated door, a motor 
compressor including a motor housing and a 
compressor located in an oil sump carried by the 
motor housing, a preliminary condenser con 
nected directly to the compressor outlet and 
discharging into the top of the motor hous 
ing, a main condenser connected to the top 
of the motor housing and a restrictor con. 
nected to the outlet of said main condenser, an 
evaporator including an outer sheet metal casing 
and an inner shelf, coils carried by the outer 
evaporator casing, coils carried by the shelf and 
a receiver carried by the upper part of said evap 
orator, said restrictor being connected to the shelf 
coils which are connected to the outer coils and 
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thence to the receiver, a suction tube from the re- in the cabinet outside the evaporator while main 
ceiver to the compressor inlet, and a supply of taining a below-freezing zone inside the evap 
oil and a charge of refrigerant in said system Orator. 
sufficient to cause below-freezing temperatures CARLF, ALSING. 
on said shelf and to cool the remainder of the is 
cabinet at temperatures above-freezing by means References Cited in the fle of this patent 
of said outer coils at ordinary ambient temper- UNITED STATES PATENTS 
atures, the oil absorbing refrigerant at lower am - Number Name Date 
bients and releasing refrigerant at higher an- 2,133,948 Buchanan --------- Oct. 25, 1938 
bient temperatures to regulate automatically the 10 2,410,360 Phillip --------- Oct. 29, 1946 
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