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UNITED STATE S PATE 
2,250,952 NT OFFICE 

COOLER wITH weT ANDDRY STOBAGE 
Robert B. Guyton and Laurence ... erman, 
Muskegon, Mich, assignors to The Brunswick 
Balke-Collender Company, Chicago, Ill., a cor 
poration of Delaware 

Application February 27, 1939, serial No. 258,651 
9 Claims. (CI. 62-4) 

This invention relates to an improved cooler, 
with wet and dry storage, and has for one of its 
principal objects the provision of a cooler or re 
frigerator which can be conveniently used for 
cooling and dispensing bottled drinks and which, 
furthermore, can also be employed for the re 
frigeration, preservation and handling of various 
food items. 
This application constitutes a continuation, in 

part, of a prior application for patent, by Robert 
H. Guyton, one of the joint inventors herein, 
entitled "Bottle cooler,' the same having been 
filed on May 7, 1936, Serial No. 78.332. 
One of the important objects of this invention 

is the provision of a specific control for the cool 
ing of the tank in which the bottled beverages 
are immersed, this tank preferably containing a 
supply of fresh water, which water is brought to 

O 
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a point just below freezing, whereby the forma 
tion of ice may take place on the sides of the 
tank in the event this particular condition is de 
sired during operation. 
Another important object of the invention is 

the construction of a system of cooling coils in 
combination with a tank, the said tank adapted 
to contain a cooling liquid such as water, whereby 
a positive temperature differential is maintained 
between the top and bottom of the tank so that 
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while ice will form on the sides and at the upper 
most level of the water in the tank, any bottles 
in the tank will not freeze to the bottom thereof. 
A still further object of the invention is the 

provision of a positive temperature control both 
as regards the tank and its contents, known as 
the wet storage, and the other compartment of 
the cooler, which is known as the dry storage, 
the whole being accomplished from one cold 
control and One thermostat expansion valve. 
In an improved embodiment of this invention 

the method of control comprises a contact of the 
control bulb for the compressor motor immedi 
ately after the first expansion of the thermo 
static expansion valve, whereby a closer temper 
ature control is accomplished. V 
Another object is to provide means for actu 

ally cooling the air above the wet storage tank 
by placing the coldest part of the refrigeration 
circuit adjacent this part of the refrigerator 
casing. 
A still further object resides in the provision 

of means whereby an increase in temperature of 
the refrigerant is accomplished as the refriger 
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ating coils encircle the lower portions of the Wet 
storage compartment, finally making the bottom 
thereof approximately four to seven degrees 
warmer than the top. This provides for the nat 
ural convection of water to cool the sides of 
bottles of beverages in the wet storage tank. 
other and further important objects of the 

invention will be apparent from the disclosures 
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specification. 
in the accompanying drawings and following 
The invention, in a preferred form, is illus 

trated in the drawings and hereinafter more 
fully described. w 
In the drawings- w 
Figure 1 is a side elevation of a bottle cooler 

showing One embodiment of Our invention; 
Figure 2 is a top plan view of the cooler illus 

trated in Figure 1; : 
Figure 3 is a top plan view of a cooler showing 

another embodiment of the invention; 
Figure 4 is a front view of one end of the de 

vice shown in Figure 3; 
Figure 5 is a top plan view of a further em 

bodiment of the invention, showing certain of 
the sliding doors open for ready access to thein 
terior of some of the cooling compartments; 

Figure 6 is an end view of the device shown 
in Figure 5; 

Figure 7 is a side view of one end of the struc 
ture of Figure 5; 
Figure 8 is a front view, parts being broken 

away, showing certain of the interior construc 
tion of the cooler of Figure 5, and also showing 
the compressor and other parts of the refrigerat 
ing apparatus; 

Figures 9 and 10 are detail views illustrating 
the construction and operation of the slidable 
covers; 

Figure 11 is a top view, parts being broken 
away and other parts being shown in section, 
illustrating various interior arrangements and 
appurtenances; 

Figure 12 is an end view showing the position 
ing of Some of the refrigerating coils with re 
Spect to what is known as the wet tank, and also 
illustrating the positioning of some of the 
controls; 

Figure 13 is a diagrammatic view showing the 
arrangement of the cooling coils in connection 
with both the wet and dry compartments, the 
expansion valve, its control, and the further con 
trol together with its electrical connections for 
the compressor motor. 
As shown in the drawings 
The reference numeral f4 indicates generally 

the casing of the improved wet and dry cooler 
of this invention, the same having a door 5 for 
entrance to the dry storage compartment and a 
pair of slidable doors 6 in its top for entrance to the wet cooling compartment. 
In Figures 3 and 4 the doors 6 are duplicated 

at 6-a, this being for a larger construction, 
and the entrance to the dry storage compart 
ment is indicated at 5-a. 
The sliding doors are further illustrated at . 
6-b in Figure 5, this particular embodiment of 

the invention, however, including three wet com 
partments, as illustrated at l, and no dry com 

  



2. 
partment. The casing of this particular con 
struction is indicated at 8 in Figure 6. It will 
be noted that the sliding doors are manipulated 
by means of knobs or the like 9. 
The wet tank or cooling water receptacle is 

shown in more detail at 7 in Figure 8, the same 
being surrounded by means of coiled pipes 20, . 
each carrying refrigerant from a compressor in 
dicated at 2. 

It will be further noted that the pipes 20 ex 
tend beneath the tank 7, this being for the pur 
pose of cooling the bottom thereof. This ar 
rangement appears in more detail in Figure 11 
and in this figure pertain of the connections be 
tween the compressor 2, the motor 22 and other 
parts are illustrated. 
An end view of the refrigerant pipes of Figure 

11 is shown in more detail in Figure 12. 
A control 23 for the expansion valve 24 is lo 

cated at a point on the coils 20 where the re 
frigerant has practically assumed a gaseous state 
under normal operation; this system, however, 
comprising what is known as the flooded type. A 
further. control 25, which leads by means of a 
wire 26 or the like to the motor 22, is positioned 
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freezing point, but ice can be formed on the side 
walls, and will be so formed if the refrigerator 
is not being used to its fullest capacity. No ice 
is ever formed On the bottom of the tank, because 
the refrigerant temperature automatically is at 
a higher level than that which would be re 
quired to form ice in the tank, at least, when the 
refrigerant reaches that portion of the coils 29 
which are adjacent the under surface of the tank, 
this being best shown in Figure 13 where the pro 
portion of liquid refrigerant to expansion refrig 
erant in the coils 28 and 29 is graphically ill 
lustrated. However ice can be formed on the 
tank bottom, if such a condition is desired, simply 
by an adjustment of the cold control. It will be 
noted that upon leaving the expansion valve 30 
the refrigerant is largely in a liquid condition, 
but as it traverses the coils, through the fins 34, 
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on the coils 20 at a point closely adjacent to the 
expansion Valve. 
In the system illustrated at Figure 13 the coils 

28 surround the wet tank T. (not shown); a 
further continuance 29 of these same coils under 
lying the tank. The expansion valve 30 is con 
trolled by means of a bulb or similar device 3 
mounted on that portion of the return part of 
the device 20 where the refrigerant has practi 
cally assumed a gaseous state, and a control 32, 
connected to govern a thermostatic switch 33 in 
turn connected by electrical leads 33’ to the 

30 

compressor motor, is positioned on the refriger- . 
ant pipe 28 at a point closely adjacent to the ex 
pansion valve. This coil then enters and runs 
back and forth through a series of fins or plates, 
as shown at 34, which are positioned in the dry 
storage compartment of any of the devices of 
Figures 1, 2, 3 and 4. The course of the refriger 
ant is indicated by arrows in Fig. 13. 
This particular construction provides a unique 

method of cold control, which operates on a 
closer temperature range than has heretofore 
been considered possible. Additionally, the tem 
perature differential between the top and bot 
tom of the wet tank, as well as the positive 
temperature control in both the wet and dry 
storage compartments, is maintained from one 
cold control and one thermostatic expansion 
valve. There is no necessity for placing a cold 
control inside, or even in contact with, the wet 
tank. 
The coils around the wet tanks are embedded 

in some insulating material, as illustrated at 35 
in Figures 8 and 11 and this excludes any possi 
bility of moisture ever freezing in this insulating 
material, which otherwise would cause trouble 
by bulging the tank walls. This also has a certain 
physical strengthening effect on the walls of the 
tank, whereby a lighter gauge metal can be used. 

Furthermore a certain amount of refrigerating 
effect is stored in the insulating material itself, 
this having a tendency to level out the change of 
temperature caused by the periodical operation 
of the compressor. The use of the insulating ma 
terial, which may be asphalt or some other suit 
able composition, eliminates undesirable repeated 
starting and stopping of the compressor. 

Ordinarily the contents of the wet tank are 
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it assumes more of a gaseous condition and then 
enters that portion of the coils 28 which are 
around the tank 7 adjacent the bend or loop 
indicated by the reference numeral 36. At this 
point there is still a good deal of liquid refriger 
ant, as compared to vapor, therefore the cooling 
effect on the sides of the tank is greater than 
it is on the bottom where the refrigerant is in 
the coils 29 and comprises a larger proportion of 
the vapor phase. This feature also provides a 
dryer for the refrigerant. To further vaporize 
the refrigerant before reaching the compressor, 
the liquid line and suction line are soldered to 
gether as seen at 37 in Figure 13, thereby trans 
ferring the heat from the liquid to the suction 
refrigerant. The liquid is practically all vapor 
at the point where the expansion valve bulb 3 
is attached. . . . 
The dry storage compartment can be used for 

quite a variety of purposes, the same being mainly 
for the preservation of food stuffs in a dry state, 
and the tank may also be used to preserve 
food stuffs in a dry state. 
The method of control of the motor, as exem 

plified at 32 and 33 in Figure 13, is one of the 
most salient features of this invention and makes 
possible the use of this combination beverage 
COOler and dry storage compartment or beverage 
cooler alone, with a much better control of tem 
peratures and a positive functioning under any 
and all conditions, together with the additional 
advantage of temperature control for both the 
wet and dry storage tanks, and even when the 
so-called wet tank is used dry for the preserva 
tion of foods. 

In the construction illustrated in Figures 8 and 
11, one or more of the tanks 7 can be used as a 
wet storage and the remaining tanks used as a 
dry storage, or vice versa, in any combination, 
and satisfactory functioning will still result. 
The positive operating control of the Wet and 

dry storage compartments is due in a great meas 
lure to the placing of the cold control bulb 32 at 
the beginning of the expansion circuit and in 
the 'dry storage compartment, as best illustrated 
in Figure 13, whereby this control is operating 
practically the same as a low pressure control. 
Accordingly if the dry storage compartment 
needs refrigeration, this is taken from the Wet 
storage until a balance is arrived at, considering 
of course the desired temperature differential, 
and it is at this point that the compressor starts. 
It does not again stop until both compartments 
have been reduced to the proper desired oper 
ating temperature. Therefore it makes no differ 
ence as to whether the wet or dry storage com 

kept at a temperature a few degrees above the 5 partments are used excessively. Even if the wet 
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storage is used excessively, the dry storage will. 
not be accordingly reduced, but greater in tem 
perature; and the reverse is also true. Further 
more, the addition of a relatively large number 
of warm bottles, or other warm objects, to the 
wet compartment, or to the dry compartment for 
that matter, will not have a tendency to unduly 
raise the temperature of other objects which are 
already in either or both of these compartments. 
The combination of a refrigerating system op 

erated by one thermostatic control which gives 
different temperatures in two compartments is 
novel in this field; the main essential being pre 
liminary refrigeration of the dry.storage and in 
termittent cooling of the sides of the wet tank 
and a final cooling at the bottom thereof. In 
other words, the coil 29 under the bottom of the 
tank 7 is the dryest coil in the refrigerating sys 
tem. This provides continuous cooling, as com 
pared with the so-called batch cooling heretofore 
known in the industry. 
The tubing 20, 28 and 29 is preferably soldiered 

to the Walls of the tank 7, this soldering being 
Substantially solid throughout the length of the 
Connection. The fin coil 34 can be soldered to 
the end of the wet tank, or there may be a sheet. 
of insulating material between the wet and dry 
Compartments. - 
The one point where the tubes 28 which sur 

round the tank 7 need not be buried in the in 
sulating medium or asphaltic compound is on 
that end adjacent the fin coil where this coil pro 
jects into the dry storage compartment and this 
end of the wet storage compartment forms part 
of the side Wall of the dry storage. This section 
can be left open to the action of the dry storage 
inasmuch as when the compressor is not running, 
refrigeration which has been stored up in the 
wet storage is then accordingly available for 
assisting in cooling the dry storage compartment. 
This prevents a continuous intermittent opera 
tion of the condensing unit even though the doors 
5 and 5-a to the dry storage compartments are 
opened a considerable number of times. 
The coldest refrigerant will be delivered to the 

dry storage, this being later transferred to the 
Wet storage after the dry storage has had the 
necessary amount of heat extracted. The wet 
storage will then store up considerable cold, which 
can be later drawn upon by the dry storage while 
the compressor is not in operation. This balances 
out the refrigerating system. 
By the use of this invention, which distinguishes 

from the previous coolers known as batch coolers, 
a case of warm bottles of beverage can be placed 
in the wet storage without unduly raising the tem 
perature of previously contained bottles to a point 
where the contents are not palatable. This unde sirable raising of temperature of previously cooled 
bottles in batch coolers often occurs on hot sum 
mer dayS. , . . . 

In the device of this invention, when a new case 

3 
The cold control is adjustable to enable the 

user to regulate temperatures as desired, and the 
temperature can be brought down to the point 
where considerable ice will form on the inside 
walls of the wet tank. In the embodiments of the invention shown in 
Figures 5, 6, 7, 8, 11 and 12 there is no dry storage 
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of warm bottles at a temperature of around 100° 
F. is placed in the cooler, the outside temperature 
being also around 100°F., the temperature of the 
contents of the bottles previously cooled in the? 
cooler is not raised above a desirable or palatable: 
temperature during the time the temperature of 
the bottles which have just been placed in the 
cooler is brought down to a desirable tempera 
ture. This is the prime difference between batch 
cooling and individual cooling and depends en 
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tirely on the proper placing of the refrigerating 
coils on the sides and bottom of the tank, and the 
method of control, 

75 

cavity, the cooler shown in these figures compris 
ing one or more wet storage tanks, all surrounded 
by the refrigerating coils, and portions of the 
coils under-lie the bottoms of these tanks, as 
best illustrated in Figures 11 and 12. . . 
The multiplicity of tanks the top cooler 

of Figures 5 to 8, inclusive, provides accommodar 
tions for beverage cooling and also for the dry 
preservation of foods, inasmuch as any one or 
more of these tanks can be used in the dry state 
as well as in the wet state, with no change in the 
equipment. . 
When used as a beverage cooler the liquid in 

the tank is in direct contact with the metal walls 
of the tank, which walls are practically a part 
of the refrigerating circuit. Therefore the de 
vice is not dependent upon an intermittent 
medium, like water, for the transmission of all 
of the heat from the beverage to be cooled to the 
refrigerant. When warm bottles are put into 
a tank containing water and cooled bottles, there 
is practically no inter-communicating heat trans 
ferred from the cold bottles to the warm bottles, 
because due to the contact of the bottles with the 
bottoms and sides of the tanks, and accordingly 
the refrigerant coils, the heat is taken directly 
away from the warm bottles by the refrigerating 
system, which is always lower in temperature than . 
the Water in the tank or the previously cooled 
bottles. 
The refrigeration action on five sides of a tank 

O similar compartment is one of the most im 
portant features of this invention and could 
further be expanded to the refrigeration of a con 
fined space with a certain cubicle content, and 
this could be carried on to a point where the tem 
perature of the space or cavity would approximate 
the saturation temperature of the refrigerant. 
One method of accomplishing this would be to 
include the five sides of a compartment as the fin 
area of the evaporator. In this manner foods 
could be stored at a higher relative humidity than 
is already possible, on account of the fact that 
the average evaporator temperature would be ap 
proximately that of the cavity. -- 

Various materials can be preserved in these 
tanks when used as dry storage compartments, 
better than by direct contact with ice, such as for 
example, fresh fish. Also a more even tempera 
ture can be continuously maintained, even in 
view of adverse conditions such as continual open 
ing and shutting of the lids. This is due to the 
fact that cold air remains in the tank even 
though the lid is opened, and a higher relative 
humidity is maintained than by any other cooler. 
We are aware that many changes may be made 

and numerous details of . construction varied 
throughout a wide range without departing from 
the principles of this invention, and we there- . 
fore do not propose limiting the patent granted 
thereon otherwise than as...necessitated by the 
prior art. ... 
We claim as our invention- ". . . . . . 
1. A cooler comprising a main cabinet, a dry 

cooling compartment and a wet refrigerating 
compartment in the cabinet, a separate closure 
for each compartment, a portion of the wall of 
the Wet cooling compartment also forming a 



4. 
partition between the wet and dry compart 
ments, a refrigerating system including a com 
pressor, a motor therefor, an expansion valve 
and a coil surrounding and below the wet com 
partment, a portion of said refrigerating coil 
positioned in the dry compartment, and control 
means in the dry compartment for regulating the 
operation of the cooling coil with respect to both 
compartments, said control means comprising 
pressure bulbs, one of said pressure bulbs con 
nected to the expansion valve and the other of 
Said bulbs connected to the motor of the refrig 
erating System, the control bulb for the motor 
positioned on the refrigerating coil adjacent the 
outlet of the expansion valve, and the control 
bulb for the expansion valve positioned on the 
coil at a point between its contact with the walls 
of the wet refrigerated compartment and a suc 
tion line by which the refrigerant returns to the 
compressor; and a soldered connection between 
the liquid line and suction line of the refriger 
ator. 

2. A refrigerator comprising a cabinet, a plu 
rality of compartments in the cabinet including 
a Wet compartment, a refrigerating unit includ 
ing a motor, compressor, expansion valve and 
coils, said coils positioned around the sides and 
beneath the bottom of the wet compartment, and 
control means for both the motor and the ex 
pansion valve of the system positioned on the 

0. 
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coils at one end of the cabinet, the motor con- . 
trol positioned on the coil a comparatively short 
distance beyond the outlet through which refrig 
erant is fed to the coils by the expansion valve 
and the expansion valve control positioned on 35 the coil at a point where the refrigerant in the 
coil is preponderantly gaseous when in normal 
Operation. - 

3. A bottle cooler comprising a casing, a wet 
storage compartment in the top of the casing, a 
refrigerating System in the casing including an 
expansion valve and coils surrounding the sides 
and underlying the bottom of the wet storage 
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valve of the system extending adjacent the top 
of the wet storage compartment, together with a 
cold control bulb at the beginning of the coils 
and an expansion valve control bulb adjacent the 
end of the coils, the refrigerator coils being sol 
dered to the outer faces of the walls of the wet 
storage compartment throughout their length; 
and an asphalt layer surrounding the wet stor 
age tank and in which the refrigerator coils are 
embedded; together with a heat exchanger be 
tween the suction line and the liquid line, said 
heat exchanger comprising a soldered connection 
between said lines at a point ahead of the con 
nection between the suction line and the COm 
pressor unit. 

6. In a Cooler having a dry storage Compart 
ment and a wet storage compartment, a refrig 
erating system comprising a motor, a compressor 
driven by the motor, an expansion valve, ex 
pansion coils disposed to surround the sides and 
underlying the bottom of the wet storage com 
partment, and control means for both the motor 
and the expansion valve of the system compris 
ing a cold control governing the operation of 
the motor positioned on the coil at a point be 
yond the expansion valve where the refrigerant 
is preponderously liquid when the system is in 
normal operation, and an expansion valve con 
trol positioned on the coil at a point where the 
refrigerant in the coils is preponderously gaseous 
when in normal operation. 

7. In a cooler, a refrigerating system compris 
ing a motor, a compressor driven by the motor, 
an expansion valve, a refrigerant circulating sys 
ten connected between the expansion valve and 
the compressor, and control means for both the 
motor and the expansion valve of the refrigerat 
ing system comprising a cold control governing 
the operation of the motor mounted in direct 
contact with the refrigerant circulating system 
a comparatively short distance beyond the ex 
pansion valve, and an expansion, valve control 

compartment, the beginning portion of the re- . . 
frigerating coils adjacent the outlet of the ex 
pansion valve of the system extending adjacent. 
the top of the wet storage compartment, together 
with a cold control bulb. at the beginning of the 
coils and an expansion valve control 
cent the end of the coils. . 

4. A bottle cooler comprising a casing, a wet 
storage compartment in the top of the casing, a 
refrigerating system in the casing including an 
expansion valve and coils leading therefrom and 
Surrounding thesides and underlying the bottom 
of the wet storage compartment, that portion of 
the refrigerating coils adjacent, the expansion 
valve of the system extending adjacent the top 
of the wet storage compartment, together with a 
cold control bulb at the beginning of the coils 
and an expansion valve control bulb adjacent the 
end of the coils, the refrigerator coils being sol 

dy 

dered to the outer faces of the walls of the wet 
storage compartment throughout their length; 
and an asphalt layer surrounding the wet stor 
age tank and in which the refrigerator coils are 
embedded; together with a heat exchanger be 
tween the suction line and the liquid line. 

5. A bottle cooler comprising a casing, a wet 
storage compartment in the top of the casing, a 
refrigerating system in the casing including an 
expansion valve and-coils leading therefrom and 
surrounding the sides and underlying the bottom 
of the wet storage campartment, that portion of 
the refrigerating cis adjacent the expansion 75 
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mounted on the system 
System. 

8. A cooler comprising a cabinet, a dry storage 
compartment, a wet storage compartment, and a 
refrigerating system for the compartments com 
prising a motor, a compressor driven by the 
motor, an expansion valve and expansion coils 
connected between the valve and the compressor, 
a first and last portion of said coils disposed 
withir, the dry storage compartment, the inter 
mediate and major portion of said coils disposed. 
about the wet storage compartment to cool the 
same, and control means for the refrigerating 

near the end of the 

system comprising a cold control connected to 

60 

govern the operation of the motor mounted on 
a portion of said coils immediately following 
said expansion valve, and a control for said ex 
pansion valve mounted on the last portion of said 
coils disposed in the dry storage compartment. 
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9. In a cooler, a refrigerating system compris 
ing a motor, a compressor driven by the motor, 
an expansion valve, a refrigerant circula sys 
ten connected between the expansion valve and 
the compressor, means controlling operation of 
the compressor and responsive to the tempera 
ture of the refrigerant substantially as it leaves 
the expansion valve, and means controlling oper 
ation of the expansion valve and responsive to . 
the temperature of the refrigerant at the end of 
the circulating system adjacent the compressor. 

ROBERT H. GUYTON. . . 
LAURENCE. H. HERMAN, , , 


