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UNITED STATES

1,840,619

PATENT OFFICE

LLOYD G. COPEMAN, oF FLINT, MICHIGAN, ASSIGNOR TO COPEMAN.- LABORATORIES
COMPANY, OF FLINT, MICHIGAN, A CORPORATION OF MICHIGAN

REFRIGERATING SYSTEM

Application filed March 27, 1931.

This invention relates to a refrigerating
system, and particularly to a novel method
and apparatus for utilizing solidified CO, or
similar substances as a lefuofemtlno medium
and source of power. This~ apphcatlon isa
“continuation in part of my application Serial
No. 496,845, filed November 20, 1930.

The present invention is an improvement
over that disclosed in my prior application in
that it relates more particularly to the cool-
ing of a relatively large body of brine and
the manner in which this brine is circulated
to obtain a more efficient refrigeration there-
by. More specifically the pr esent invention

15 resides in nsing a surplus of evaporated CO,
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@as over that reqmred to effect circulation of
thg refrigerating medium. In other Words
the oist of the pxesent invention resides in
greater and more efficient circulation which
dir ectly results in a more efficient transfer of
heat units and the obtaining of a regulable

but extremely. cold body of 1efr1gerat1ng

medium surrounding or forming a part of the
cooling unit.

Other features reside in the particular form
of agitating. means for the relatively large

. body ‘of brine which may be maintained at
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relatively low temperatures by the system,
and the manner in which circulation of the
refrigerating medium is obtained together
with the novel use of practically all the CO,
gas evaporated from the solid body of CO,."

In the drawings:

Fig. 1 is a vertical sectwnal view of one
form of refrigerating unit embodying the
present invention, -

Fig. 2 is an enlarged fragmentary view of

a portion of one form of pump which may
be_utilized for circulating the refrigerant.
Fig. 31s a vertical sectional view of a modi-
fied form of refrigerating unit embodying the
present 1nvent10n
Fig. 4 is an enlarged flaﬂmentary view of
a portion of one of the pump units utilized for

circulating the refrigerant in a unit such as

shown in Tw 3.
One of the 1mpoltant features of the pres-

. ent invention resides in the novel combination

50

of the refrigerant producing means or what
might be termed broadly the refrigerating

REISSUED

unit in combination with the cooling unit,
together with the simplicity and design of
this refrigerating unit itself.

In Fig. 1 I have shown what might be
termed broadly a refrigerating system em-
bodying a dlppmo' tank. The refrmeratmg
unit itself is preferably comipact and unitary
and may be broadly designated 1. This unit

may consist of the usual outer casing such as
used in an ice cream cabinet with a suitable
lining of 1nsulat1ng material 2.

Within this casing may be posmoned a

Serial No. 525,786.

-dipping tank 3 and a solid CO, container 4.

This container 4 may, if desired, be perfo-
rated so that the brine may circulate directly
around the solid CO., but I prefer to have this
container 4 imperforate and surrounded with
a brine container 5.

A substantially constant body of brine is
adapted to be maintained within this con-
tainer 5 and of course, is in direct heat con-
ducting relation with the CO, container 4.

The body of brine in the container 5 may be

conducted to and have a refrigerating effect
upon the body of brine 6 in the dipping tank
by means of a coil 7 which encircles the tank
3 and is positioned in heat conducting rela-
tion thereto. This coil 7 terminates in one
or more conduits 8 which preferably extend
vertically up through the body of brine in
the tank 5.

A conduit 9 is adapted to conduct the evap--

orated CO, gas and direct the same into the
coil or coils 8 in a manner which is more
clearly illustrated in Fig. 2. This conduit 9
may have a series of laterally extending aper-
tures 10 therein for the discharge of the CO,
gases into the brine within the conduit 8. It
will be obvious that these gases may be dis-
charged into the refrigerant within the con-
duit 8 in various different ways but the ef-
fect is to cause positive circulation of the re-
frigerant by the injection of the CO; gases.
The refrigerant within the conduit 8 will be
made to posﬂ:wely rise and be discharged out
the top of the conduit as at 11 and replenish
the supply of brine within the container 5.
This positive circulation will, of course, cause

"the cold brine surrounding the CO. con-

tainer 4 to pass into the conduit 7 and con-

55

60

65

70

4]

80

85

90

96

100



through the entire system:.
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tinue its circulation around the coils. A suit-
able valve 12 is positioned in the conduit 9 so
as to control the flow of evaporated CO; into
the conduit 8 and thus control the circulation
of refrigerant through said conduit 8 and
This valve
12 may be connected to any suitable ther-
mostat (not shown) as will be understood
by those skilled in the art, whereby the
flow of CO, and circulation of brine may be
automatically accelerated or retarded in case
a predetermined temperature is desired with-
in the dipping tank. .

It will be obvious here that as circulation
of the brine or other refrigerating medium
through the coils is retarded that the tempera-
ture of the brine within the container 5 will
also rise thus permitting more rapid evapora-
tion of the solid. CO, with the result that as
the thermostat or other unit causes reopening
of the valve immediate and efficient cooling
of the brine, as it circulates around the con-
tainer 4, is obtained.

The surplus evaporated gas over that re-

' quired to cause circulation of the brine with-

in the circulating conduits may be conducted
through a suita%le conduit 13 and into the
brine 6 within the dipping tank. The pas-
sage of this surplus CO, through the brine
will not only assist in cooling and agitating
the same, but the escaping CO, from the
dipping tank will be beneficial in the preserv-
ing of meats and the like which might be
stored in positions adjacent the coolihg unit.

The circulating coils 7 are preferably em-
bedded in the mass of plastically applied stone
or other material 14 having relatively good
hold-over and conductive properties. This
stone also preferably surrounds the container
5 although I prefer to provide a lining of in-
sulating material immediately around the
container 5 whereby the relatively low tem-
perature within the container 5 may be main-
tained independently of the temperature

45 within the dipping tank. It will be obvious
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&8

that this stone or similar material will pro-
vide a very effective hold-over for the dipping
tank and thus materially reduce the evapora-
tion of the solid CO, to maintain the required
temperatures and also hold the dipping tank
to a relatively low temperature in case the
supply of solid CO. should be temporarily ex-
hausted. o ‘

In the modification illustrated in Fig. 3, I
preferably utilize a tank similar to that
shown in Fig. 1 and broadly designated 20.
This tank may be suitably insulated as at 21
and also provided with a lining 22 of stone
or similar Inaterial- having good hold-over
and conductive properties.  In the case of this
particular modification the container 23 for
holding. the charge of solidified CO, is prei-
erably immersed directly in the refrigerat-
ing medium forming a part of the dipping
tank or similar refrigerating unit. :

1,840,610

The top of this container 23 is, of course,
sealed by means of the cover 24 and this cover
may be provided with a suitable relief valve
25. An enlarged conduit 26 surrounds the
lower end of the container 23 and the lower
end of this conduit 26 terminates in one or
more entrances 27 which form the mouth of
the circulating conduit or conduits 28.

A’ conduit 29 may be provided for con-
ducting the evaporated CO, from the con-
tainer 23 through the circulating conduit or
conduits 28 and a suitable valve 30 mnay be
provided for this conduit 29 whereby to con-

-trol the flow of gas through the conduit 29.

It will be understood that this valve 30 may
be connected to any suitable thermostat or
other control means (not shown) whereby
the valve may be opened or closed to acceler-
ate or retard the flow of gas through
the conduit 29 in accordance with the tem-
perature of the dipping tank or other re-
frigerating unit.

I preferably utilize a plurality of conduits
28 and these conduits also preferably ex-
tend along the bottom of the dipping tank 31
and then substantially vertically as at 32 so
that the ends of the conduits 28 discharge at
the top and far side of the tank relative to
the container 23. It will be understood that
the discharging portions 32 of the conduit
28 may be exactly vertical as shown in dot-
ted lines in TFig. 38 or slightly inclined as
shown in solid lines in Fig. 3. The impor-

tant point here however, is the fact that such.

discharging portions 32 are substantially
vertical whereby the circulating brine or
other refrigerating medium is easily circu-
lated and discharged without the necessity
i)’f( passing through numerous bends and the
ike.

The end of the conduit 29 preferably term-
inates within the vertical portion 32 of the
conduits 28 and such end of the conduit 29
may be provided with a plurality of aper-
tures 33 for the discharge of the evaporat-
ed CO, gas into the brine to cause positive
circulation thereof. .

By using a relatively large number of cir--

culating conduits 28 and a relatively large
supply of évaporated CO. gas, it will be ob-
vious that the refrigerant or brine 81 will
be drawn downwardly around the container
23 and into the enlarged mouth 26. Direct
conductivity between the contents of the
container 23 and the surrounding brine is
thus obtained and as this device causes posi-
tive and rapid circulation of the brine it
will be seen that a rapid heat transfer is ob-
tained by the brine wiping the surfaces of the
container 23, This cool brine is pushed or
drawn through the circulating conduits 28
and discharged at the top of the tank to be
again circulated. The temperature of the
brine within the dipping tank 31 may thus
be reduced to an extremely low point in ac-
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cordance with the amount of circulation al-
lowed Dby the valve 80. It will thus be seen
that where such a tank is used almost con-
tinvously for the dipping and freezing of
foodstuffs that a relatively low and prede-
termined temperature may be maintained at
all times.

It will be understood that in the structure
shown in Fig. 3, the relief valve 25 may be
utilized and set to discharge any surplus CO,
over that required for maximum ecircula-
tion, and particularly where the valve 30 is
to be closed a considerable amount to tem-
porarily retard circulation.

What I claim is:

1. A refrigerating system, comprising a
tank holding a relatively large supply of re-
frigerating medium, a container for receiv-
ing a charge of solid CO. positioned adjacent
said tank and forming a part of the refrig-
erating unit, a body of brine constantly sur-
rounding said CO, container, a conduit for
conducting the evaporated CO. from said
solid CO, container into said large body of
brine to cause agitation thereof, and a mass of
material surrounding said large body of brine
and said brine around said CO., container,
said material having relatively good hold-
over and conductive properties.

2. A refrigerating system, comprising a
container for receiving a relatively large
body of brine, an enclosed container for re-
celving a body of solid CO., a brine container

surrounding said CO, container, a circulating

means connected with said last named body
of brine and surrounding said large body of
brine and in heat conducting relation there-
with, said circulating means terminating
within said second named body of brine,
means for conducting evaporated CO. into
said circulating means to cause positive circu-
lation of the brine therethrough, and a body
of stone embedding said circulating means
and surrounding said two bodies of brine.

3. A refrigerating system comprising, a
container. for receiving a relatively large
body of brine, an enclosed container for re-
ceiving a body of solid CO,, a brine container
surrounding said CO, container, a circulating
means connected with said last named body
of brine and surrounding said large body of
brine and in heat conducting relation there-
with, said .circulating means terminating
within said second named body of brine,
means for conducting evaporated CQO. into
said circulating means to cause positive cir-
culation of the brine therethrongh. and
means for. conducting surplus CO, gas into
said large body of brine to cause agitation
thereof. '

4. A refrigerating system - comprising, a
container. for receiving a relatively large
body of brine, an enclosed container for re-
ceiving a body of solid CO, a brine container
surrounding said CO, container, a circulat-

3

ing means connected with said last named
body of brine and surrounding said large
body of brine and in heat conducting relation
therewith, said circulating means terminat-
ing within said second named body of brine,
means for conducting evaporated CQO. into
sald circulating means to cause positive cir-
ctlation of the brine therethrough, means for
conducting surplus CO, gas into said large
body of brine to cause agitation thereof and
means for controlling the flow of said CO,
gas into said cirenlating means to regulate
the flow of brine therethrough.

5. A refrigerating system comprising a

tank containing & supply of a refrigerating
medium, a container adapted to receive a

solid body of CO, immersed within the re-
frigerating medium within said tank, cir-
culating means adapted to conduct the re-
frigerating medium around the bottom of
said CO, container and then upwardly to-
wards the top of the main body of refrigerant,
and means for discharging "the evaporated
CO. gas from said CO. container into said
circulating means to cause positive ecircula-
tion of the refrigerating medium there-
through.

6. A refrigerating system comprising a
tank containing a supply of a refrigerating
medium, a container adapted to receive a
solid body of CO, immersed within the re-
frigerating medium within said tank, cir-
culating means adapted to conduect the refrig-
erating medium around the bottom of said
CO, container and then upwardly towards
the top of the main body of refrigerant,
means for discharging the evaporated OO,
gas from said CO, container into said circu-
lating means to cause positive circulation of
the refrigerating medium therethrough, and
means for controlling the discharge of CO,
gas into said circulating means to control the
circulation of the refrigerating medium in
said tank. '

7. A refrigerating system comprising, a
refrigerating unit holding a body of refrig-
erating medium, a container for receiving a
charge of solidified CO, immersed therein,
circulating means surrounding the bottom
part of said container and terminating in
one or more circulating conduits running
along the bottom of said main container and
terminating in one or more substantially ver-
tical discharge conduits, and means for dis-
charging evaporated CO, from said CO, con-
tainer into said circulating conduit or con-
duits for causing positive circulating of re-
frigerating medium downwardly around the
CO. container and then upwardly towards
the top of the main container.

8. A-refrigerating system comprising a re-
frigerating unit holding a body of refrig-
erating medium, a container for receiving a
charge of solidified CO, immersed therein,
circulating means surrounding the bottom
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“part of said container and terminating in a

plurality of circulating conduits running
along the bottom of said main container and

_terminating in a plurality of substantially

vertical discharge conduits, and means for

- discharging evaporated CO, from said CO.

container into said circulating conduit or con-
duits for causing positive circulation of re-
{rigerating medium downwardly around the
CO, container and then upwardly towards
the top of the main container.

9. A refrigerating system comprising a
main container for receiving a body of re-

~ frigerating medium, a container for receiving

15

26
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65

solid CO, immersed directly therein, a cir-
culating conduit partially surrounding said
CO, container and terminating in one or
more circulating conduits having a substan-
tially vertical discharge portion, and gas
conducting means connected with said CO,
container and passing along the inside of the
said circulating conduit or conduits and ter-
minating in said vertical discharge portion
whereby to discharge gas into said circulat-
ing conduits at such vertical portions.

10. A refrigerating system comprising a
main container for receiving a body of re-
frigerating medium, a container for receiv-
ing solid CO. immersed directly therein, a
circulating conduit partially surrounding
said CO, container and terminating in one
or more circulating conduits having a sub-
stantially vertical discharge portion, . gas
conducting means connected with said CO,
container and ‘passing along the inside of
the said . circulating conduit or conduits
and terminating in saild vertical dis--
charge portion whereby to discharge gas into
said circulating conduits at such vertical
portions, and means for controlling the sup-
ply of CO, through said gas conducting means

-to control the circulation of refrigerating
mediurn. :

In testimony whereof I affix my signature.
s LLOYD G. COPEMAN.



