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My invention relates to cooling apparatus, more
particularly to apparatus for -cooling. articles or
packages adapted to be at least partially im-
mersed in a cooling medium bath, and has for

an object the provision of an improved .apparatus

of this character.

Although my invention, as will be clesrly ap-
barent from the following description, is not lim-
ited thereto, it is particularly applicable to the
cooling. of beverage containers such’ as hottles,
cans, and the like adapted.to be wholly or par-
tially immersed in a bath of water. Conventional
ice-cooled units for cooling backages or articles
of this character usually. consist of ‘a cabinet or
housing adapted to contain g bath of water in
which. a quantity of cracked or crushed ice is
deposited along with the articles or packages to
be cooled. Wher. such conventional units are
first iced up, as at the beginning of a day’s op-
eration, it is the usual practice to deposit in the
unit enough crushed ice to cover completely the
articles that are to be cooled. Thus, when vari-
ous brands of merchandise are being cooled in
the same cabinet, it is necessary for the dealer

to dig info the crushed ice with his hands in .

order to locate the particular brand desired.
Furthermore, such conventional units do not

function in an entirely satisfactory manner so as

broperly to cool the articles immersed in the water

bath. It is-a well known- fact that ice floats -+

in a waber bath, and it is equally well known
that water reaches its maximum density point
at a temperature between 39 and 40° F. rather
than at its freezing temperature of 32° F. Ihave

found that in conventional units of the type indi- 2

cated above, the bottom portion of the water
bath below the ice is maintained at-a minimum
temperature of approximately 46° F., which tem-
perature is not sufficiently low for the most sat-
isfactory cooling of beverage containers. This

limitation on the temperature of the lower por-

tion of the bath is due to the fact that if the
temperature of this water increases, due to the
transfer of heat from the articles being cooled,

such heated water tends to rise, but upon com-.

ing in contact with the ice floating in the .
bath is cooled to its maximum density point of
approximately 40° and again settles to the bot-
tom of the bath, ’

In some localities consumer taste requires that -

carbonated beverages be cooled to g temperature
substantially below 40° F. and prior attempts
to achieve such low temperatures by mechani-

- cal refrigeration have in the large majority of
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cases been highly unsatisfactory due to the unin- 55
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tentional freezing of the contents ‘of a large por-
tlon of the beverage-containing' Packdges.

Accordingly, it will be seen that ‘something is
vet to be desired in cooling uhits ‘of this chai-
acter, and it is a further object ‘of my inverition
to provide a cooling ‘apparatus which overcomes
the previously encountered objections “t0 ‘such
cooling units, and which is effective to cool pack-
ages or articles wholly or partially immersed in
a water bath to a temperature below 40° F. and to
maintain the package or articles at a substan-
tially constant temperature below 40° ¥, without
any danger of freezing the contents of the pack-
ages or articles. ) ,

In carrying-out ‘my invention in -one ‘forin, the
articles to be cooled are wholly or partially
immersed in the upper portion of a bath of water
and a quantity of ice is forcibly retained in fthe
lower ‘portion of the bath against the tendency
of the ice to float, so that the articles being
cooled are disposed in the bath above the ice.
With such an arrangement I have found that al- -
though the portion of the bath below 'the ice is
maintained at a tempeérature ‘of -approximately
40° F, all of the water bath above the jce, 1. e.
the porfion in which the articles are iminersed, is

‘maintained at a substantially constant temper-

ature between 321 to33° P,

In order to carty out the above method of
cooling, I provide a cabinet or housing adapted
to contain a water bath of substantiil- depth,
and a substantially horizontal foramitious parti-
tion is arranged in the housing bélew the level
of the water bath. In operation, a duantity of
ice is inserted below the partition either by pfo-
viding a removable portion in the partition,
through which ice may be inserted into the 1oWer
portion of a bath, or by providing mesns for
freezing predetermined ‘quantities of the water
contained in the lower portion of & bath, and
the articles to be cooled are supported on the par-
tition so as to be wholly ‘or partislly immersed
in the upper portion of the bath above the ice,
In addition, ovérflow means are provided for
maintaining at a substantially constant level the
depth of the bath, and preferably the overflow
means is so arranged as to withdraw excess water
from the lower portion of the bath so that Water
thus disposed of is the warmer 40° water con-
tained in the bottoi of the bath rather than the
colder 33° water at the top of the bath.

For a more complete uriderstanding of my in-
vention, reference should now be ‘had to the
drawings, in which:

Figure 1is a plan view of an apparatus em-
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bodying my invention, the top of the cabinet or
housing being moved in order to illustrate more
clearly the constructional details;

Fig. 2 is a sectional view taken along
2—2 of Fig. 1;

Tig. 3 is a sectional view similar to Fig. 2 but
illustrating another embodiment of my invention;
and

Fig. 4 is a fragmentary sectional view illustrat-
ing a preferred form of overflow means for use
in the apparatus of Figs. 1 and 2.

Referring now to Figs. 1 and 2 of the drawings,
T have shown my invention as embodied in a
cooling unit comprising a cabinet or housing 10
having side, end, and bottom walls that are in-
sulated as shown, and that are provided with an
inner water-tight lining 1, preferably formed of
‘galvanized metal or similar material. As shown,
the cabinet is preferably supported on suitable
legs 12, each of which is provided with a caster
or roller 13, and the top of the cabinet comprises
a pair of sliding panels 14 and 5, such as are
provided on conventional cooling units of the type
well known in the art. -

Tt will be apparent that the cabinet 10 as thus
constructed is adapted to contain a water bath
of substantial depth, and in order to divide the
water bath into upper and lower portions I pro-
vide a substantially horizontal partition which
extends entirely across the cabinet at a substan-
tial distance from the bottom thereof. In the
particular embodiment of my jnvention shown,
this horizontal partition is composed of a pair of
removable trays 16 and {71 which may be formed
of any suitable foraminous material, but which,
as shown, are formed of wire screens, the small
tray 171 being adapted -to- fit within a suitable
opening or aperture formed in the large tray i6.

Any suitable means may of course be provided
for properly supporting the horizontal partition
formed by the trays 16 and {1, and I have shown,
for purposes of illustration, a plurality of angle
irons 18, 19, 20, and 21 which are secured to the
side and end walls of the cabinet so as to form
a supporting ledge or shelf extending entirely
about the cabinet. In addition, T provide a plu-
rality of metal strips 22 which extend across the

the line
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cabinet between the angle irons 20 and 21 so as . ..

to form additional supporting means for the
large tray (6.

As heretofore indicated, the depth of the water
bath contained in the cabinet or housing 10
should be greater than the height of the hori-
zontal partition formed by the trays 16 and 11
so that this horizontal partition will divide the
water bath into upper and lower portions. The
purpose of the horizontal partition is two-fold
in accordance with my invention, one purpose
being to support the articles to be cooled either
wholly or partially immersed in the upper por-
tion of the water bath, and the other purpose be-
ing to retain the ice in the lower portion of the
water bath against its tendency fo rise to the
surface. . : .

Tn Fig. 2 I have shown for purposes of illustra-
tion a plurality of beverage-containing bottles

. supported on the trays 16 and i1, certain of these
_bottles, represented by the reference numeral 23,
being disposed on their sides and certain other
bottles, represented by the reference numeral 24,
being placed in upright position, so that all of
the bottles are either wholly or partially  im-
mersed in the water bath, the upper surface of

60

65

60

65

70

which is represented by a line indicated by the "

reference numeral 25. Asshown, this water bath
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contains a quantity of ice 26 which is disposed
below the horizontal partition in the lower por-
tion of the water bath and is forcibly retained in
this position by the horizontal partition. .
As heretofore explained, with the arrangement
described, the upper portion of the water bath,
that is, the entire bath above the horizontal par-
tition, is maintained at a temperature of approxi-
mately 32%° or 33° F. so as to cool the beverage-
containing bottles 23 and 24 to a temperature be-
low 40° F. and to maintain the temperature of
these articles at a substantially constant value
pelow 40° F. I have found that this uniform
temperature in the portion of the bath above the
partition is maintained regardless of the depth
of the portion of the bath above the partition.
In an actual test the depth of this portion of the
bath was varied between 1"’ and 11’7, and it was
found that a uniform temperature was main-
tained even though the amount of ice contained
in the lower portion of the bath below the parti-
tion varied from 200 pounds to 50 pounds.
Although various means may be utilized to pro-
vide for insertion of the ice beneath the horizon-
tal partition, I prefer at present to utilize the ar-
rangement shown in which the small tray 7 is
adapted for ready removal, whether filled with
articles or not, so as to permit insertion of the
necessary amount of ice beneath the large tray
6. As shown, the small tray i1 is provided with
suitable supporting hooks 21 which are adapted
to engage the sides of the large tray 16, and with
suitable handles 28 by means of which tray 7
may be lifted when it is desired to replenish the
supply of ice. With this arrangement it is a very
simple matter to remove the tray 17 and insert
the ice through the opening thus provided, push-
ing the ice toward the opposite end of the cabi-
net so that it will not interfere with replace-
ment of the tray 17. I have shown the ice 26
as constituting a number of relatively . small
pieces, but it should be understood that it is not
necessary to utilize ice in this form, since large
blocks of ice may be introduced through the
opening provided by the small tray 11 without
detracting from the efficiency of the cooling oper-
ation. It will be apparent, therefore, that con-
siderable time and labor is saved, since in the
conventional type of cooling unit heretofore dis-
cussed it is necessary to shave or chip the ice into
fine pieces before depositing it in the cabinet.
Tnasmuch as the ice is at all times forcibly
retained in the lower portion of the bath, it will
be apparent that melting of the ice does not tend

_to increase the depth of the bath but it will like-

wise be apparent that whenever additional ice is
inserted below the horizontal partition the depth
of the bath tends to increase an amount corre-
sponding to the volume of the ice inserted. There-
fore, in order to maintain substantially constant
the depth of the bath, I provide overflow means
such, for example, as the pipe or conduit 29 which
is provided adjacent its upper end with a plurality
of apertures (not shown) adapted to be closed
by the insertion of suitable corks or plugs 30.
In Fig. 2 all of the corks have been removed ex-
cept the three lower ones, S0 as to maintain the
depth of the bath at the level indicated by the
line 28.

When overflow means of the type shown in Pig.
92 are provided, the excess water that is conducted
through the conduit 28 fo a suitable waste re-
ceptacle or disposal conduit, such as a sewer,
is the colder water at the top of the bath, and
accordingly I prefer in most cases to utilize over-
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flow means of the-type shown in Fig. 4. InPig. 4
only a portion:of the cabinet 19 is-shown, the up-
per surface: of the ‘water bath ‘being represented
by a line 31, -and'a horizontal partition, formed
for example by the-trays 16 and 11, is represented
by a broken line 32. The preferred form of over-
flow means here'shown consists'of a conduit hav-
ing-a return bend - portion: 33 intermediate its
ends, so that the inlet end 34 thereof is located
closely adjacent the bottorm of the: cabinet, with
the outlet end of ‘the conduit extending through
the bottom of the cabinet for connection to suit-
able disposal means. -

With the overflow conduit arranged as shown
in Fig. 4, the maximum‘height of the water bath
is determined by the height of the lower wall of
the bend 83, and it will be apparent that when-
ever the depth of the bath tends to increase be-
yond. this peint the relatively warm water in the
lower portion of the bath is caused to flow into
the inlet 34 and through ‘the bend portion of the
overflow pipe until the-level of the bath is again
reduced to the proper point. In order to prevent
the establishment of siphonic conditions in case
the depth of the bath should suddenly be in-
creased, the upper wall of the bend portion 33
of the overflow conduit is provided with a vent
pipe 85 which establishes communication with
the atmosphere and prevents the depth of the
bath from being reduced’ by siphonic action be-
lew the line indicated by the reference numeral
3.

The provision:- of overflow means of the type
shown in Fig. 4 not only contributes to the effi-
ciency of the apparatus by removing relatively
warm water from the bottom bath instead of the
relatively cold water at the top of the bath, but
in addition assists in keeping clean the bottom
portion of the cabinet. - Thus some of the foreign
materials, such as dirt from the ice, glue from
the labels on the bottles and other waste mate-
ials, may be conducted out of the hox through
the overflow pipe without wasting any of the cold
clean water at the top of the bath.

In this conenction it may be pointed out that
my improved cooling apparatus is more sanitary
than the conventional type of unit now in use,
because the articles to be cooled, such for exam-
ple as the bottles 23 and 24 of Fig. 2, are sup-

ported on a clean screen-like partition and are f

-surrounded by clean cold water, the natural ac-
cumulation of waste materials and dirt which
occurs in conventional units being, in my im-
proved apparatus, substantially confined to the

bottom portion of the bath with which portion &

the articles being cooled do not-come in contact.
Furthermore, the constant. dilution of the water
bath by melting of the ice produces a semiself-
cleaning action in so far as the sereen-like parti-
tion is concerned.

Although the article-supporting - partition
“formed by the trays I8 and 17 jn Figs. 1 and 2
may be located at any desired height with respect
to the bottom of the cabinet and with respect

to the floor, I have found it most convenient to: ¢

locate this. partition at substantially the same
height as the bottom of the cabinet in heretofore
known units, this height having been ascer-
tained through long experience to be the most

convenient height for the user. Tt will be appar- 7

ent that with the horizontal partition located
at this height a large ice-receiving compartment
may be disposed therebelow without taking up
any space other than that which is normally
waste space in conventional units. This large
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compartment:will.-hold several times.as much iceé
as the-average : conventional cooling . unit,- and
therefore it is-not necessary to re-ice my improved

" unit ‘so-frequently: -

As heretofore -mentioned,. any. suitable.means
may-be provided for depositing the desired quan-
tity of ice in'the lower portion of the water. bath
beneath ‘the horizontal. partition,. and in Fig. 8
L Have shown-an- embodiment. of my. invention
in whieh a - -mechanical refrigerating. system: is
utilized ‘to- produce: the ice by. freezing predeter-
mined amounts of the water contained: in the
lower portion of the bath. Although any.suitable
type of mechanical refrigerating system may be
employed;  I' have shown somewhat diagram-
matically in Fig. 3 g refrigerating system com-
prising a compressor 35 adapted to be. driven by
an electric. motor 37, which is: connected through:
suitable-conductors 38:and an automatically con-
trolled switch 39. to a suitable source of energy
represented by the conductors 48, In addition to
the compressor- 36, the refrigerating system- in-
cludes a suitable condenser 41, 2 control valve 42,
and an evaporator or freezing unit 43, the com-
pressor, condenser, freezing unit, and control
valve being connected in series in the usual man-
ner. Asshown, the freezing coil or unit 43 is lo-
cated within the insulated bottom and side walls
of the cabinet and is preferably soldered or weld-
ed to the inner metal lining thereof so as to pro-
vide an efficient thermal contact between the
walls and the coil 43,

The automatic control switch 89, which is ef-
fective to stop ‘and start the compressor motor
37T at predetermined: intervals, may be of the
tybe. well known in the art and includes a ther-:
mal bulb 44 which is connected to the control
switch 88, through a capillary tube 45, the ther-
mal bulb 44 being positioned in the cabinet 10
adjacent the bottom wall thereof. The cabinet
{2, the horizontal partition comprising the trays
{6 and 17, and the overflow conduit 29 are iden-
tical with, the corresponding parts breviously
described in connection with Figs. 1 and 2, and
similar reference numerals are accordingly uti-
lized in Fig. 3. In order to maintain a proper
supply of-ice beneath the horizontal partition in
the embodiment shown in Fig. 3, the confrol
switch 39 ‘is preferably adjusted so as to start
and stop the compressor motor 37 periodically,
in accordance. with. the temperature conditions
adjacent the thermal bulb 44. Thus, when the
temperature of the water bath adjacent the bulb
44 rises to a predetermined value, the switch 89
operates to start the compressor motor and op-
erate the refrigerating mechanism so as gradual-
1y to build up a layer of ice on the bottom wall
of the cabinet and on the lower portions of the
side walls contacted by the freezing coil 43.  As
soon as this ice reaches a predetermined thick-
ness, determined by the position of the bulb 44
with respect to the walls, the switch 38 operates
to shut off the compressor motor, and during the
off-cycle of the-refrigerating apparatus the ice
may melt off of the walls and float up against
the horizontal -partition, as indicated in Fig. 3.

It is of course not necessary that the freezing
coils 43 be located as shown, and if desired a
suitable freezing coil may be positioned in the
lower portion of the water bath directly in con-
tact therewith. Furthermore, it is not necessary
that. the above-described refrigerating cycle. be
utilized. Thus, for example, the refrigerating
mechanism may, if desired, be so adjusted as
to maintain at all times a layer of ice of prede-
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termined thickness on the freezing coils or on the
walls of the lower portion of the cabinet.

It will of course be understood that when me-
chanical refrigeration is employed, as in the em-
bodiment shown in Fig. 3, freezing and melting
of the ice does not materially affect the depth
of the water bath, and ordinarily a new supply
of ice is not periodically inserted, as described
in connection with Figs. 1 and 2. Accordingly,
in the embodiment of my invention shown in
Fig. 3, the only purpose of the overflow pipe 29 is
to automatically determine the height of the bath
whenever the cabinet is emptied for cleaning pur-
poses ‘and is subsequently filled with clean water.
In different localities different depths of the
bath will be found most useful, and after the
proper depth has been determined and the prop-
er number of corks or plugs 30 positioned in the
apertures in the conduit 2, it is only necessary,
after a cleaning operation, to fill the cabinet to
a point such that water fiows through the lower-
most one of the unblocked apertures in the over-
flow pipe.

It will now be apparent that I have provided

an improved cooling method and apparatus for ¢

packages or articles adapted to be cooled by com-
plete or partial immersion in a bath of cooling
medium, and a particular advantage of my im-
proved apparatus is found in the fact that stand-
ard beverage bottles may be cooled to tempera-
tures below 40° F. by maintaining the water bath
ot a depth extending only about 1’’ above the
horizontal partition on which the bottles are sup-
ported. This particular feature has considera-
ble commercial value, since the bottles may thus
be cooled without any danger that the labels
normally carried by the bottle will be washed
off, as so frequently occurs with the conventional
type of cooling equipment now on the market.

1 have found that when beverage-containing
pottles are placed upright in the position oc-
cupied by the bottles 24 in Figs. 2 and 3, a large
number of bottles may be placed in the cabinet

{5 and cooled to a satisfactory serving tempera-

ture within a comparatively short time. Since it
is not necessary to utilize any of the available
space for crushed ice, the capacity of my im-
proved cooling unit is increased over that of a
conventional unit of corresponding size. In rush
hours when it becomes necessary to cool more
quickly a new supply of warm articles or pack-
ages, it is advisable to place these warm articles
in a position corresponding to the position occu-

pied by the bottles 23 in Figs. 2 and 3 so that ¢

they will be almost completely submerged in
the very cold water which forms the upper por-
tion of the water bath.

While I have shown particular embodiments
of my invention, it will be understood, of course,
that I do not. wish to be limited thereto since
many modifications may be made, and I, there~
ford contemplate by the appended claims to
cover any such modifications as fall within the
irue spirit and scope of my invention,
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. Having thus described my -invention, what I
claim and desire to secure by Letters Patent is:

1. A cooling apparatus comprising a housing
adapted to contain a water bath of substantial
depth with a quantity of ice therein, substan-
tially horizontal partition means supported be-
low the surface of said bath for confining said
ice to the portion of said bath below said par-
tition means and for supporting the articles at
least partially immersed in the portion of said
bath above said partition means, and overflow
means. for withdrawing relatively warm water
from the lowermost portions of said bath to main-
tain the depth of said bath substantially con-
stant, said overflow means comprising a conduit
having an inlet adjacent the bottom of said bath
and an outlet below the desired evel of said bath,
said conduit including a return bend portion con-
necting said inlet and outlet, with the lower
wall of said bend at the desired level of said
bath, and an air.vent in the upper wall of said
bend for preventing siphonic flow in said con-
duit.

2. A cooling apparatus comprising a housing
adapted to contain a bath of water, substantially
horizontal partition means extending substan-
tially in a single plane in said housing and dis-
posed below the level of the surface of the water
bath, said partition means being effective to sup-
port articles at least partially immersed in said
bath and to retain a quantity of ice below the
surface of said bath against the tendency of
the ice to float therein, means for removably
supporting a portion only of said partition means
to provide for insertion of a quantity of ice into
the portion of said bath below said partition
means, means in heat exchanging relation with
said water bath below said partition means for
further cooling a portion of said water, and means
for controlling said last-mentioned means to
maintain a desired quantity of ice in the lower
portion of said bath.

3. A cooling apparatus comprising a housing
adapted to contain a bath of water, overflow
means for maintaining said water bath at a sub-
stantially constant water level and adapted to
withdraw water from the lowermost portions of
said bath, substantially horizontal partition
means extending substantially in a single plane
in said housing and disposed below the level of
the surface of the water bath maintained by said
overflow means, said partition means being ef-
fective to support articles at least partially im-
mersed in said bath and to retain a quantity of
ice below the surface of said bath against the
tendency of the ice to float therein, means for
removably supporting a portion only of said par-
tition means to provide for insertion of a quan-
tity of ice into the portion of said bath below
said partition means, means in heat exchanging
relation with said water bath below said partition
means for further cooling a portion of said wa-
ter, and means for controiling said last-men-
tioned means to maintain a desired quantity of
ice in the lower portion of said bath.

HARRY W. RIBBLE.



