Feb. 27, 1940. L A PHILIPP . 2,191,623

REFRIGERATING APPARATUS ,
Filed June 8, 1937 2 Sheets-Sheet 1

NN

QAN ANTANN.

RS

L

&

ot

% = ———
INVENTOR.
ng. F LAWRENCE f. PHiLiPP

'K@” » > W E. Bateer

ATTORNEY.



Feb. 27, 1940. L. A. PHILIPP 2,191,623
REFRIGERATING APPARATUS
Filed June 8, 1937 2 Sheets-Sheet 2

INVENTOR.
LAwrRENCE 4. PHiL/PP

" objod £ fBaier

ATTORNEY.




Patented Feb. 27, 1940

UNITED STATES

2,191,623

PATENT OFFICE

2,191,623 ‘
REFRIGERATING APPARATUS

Lawrence A. Philipp, Detroit, Mich., assignor to
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1 Claim.

My invention pertains to refrigerated beer cool-
ers and more particularly to a refrigerating sys-
tem for cooling both draught beer as it is dis-
pensed and bulk beer in storage.

5 It is an object of my invention to provide a

refrigerating system comprising a suitable heat

exchanger for utilizing a refrigerant to cool, for
example, draught beer or the like to the proper
temperature for dispensing and a series connected

10 cooler for applying the refrigerant to cool a bulk
storage compartment.

It is also an object of my invention to pro-
vide a system of the type described with refrig-
erant receiving means for preventing high pres-

15 sures in the system whereby steam or hot wa-
ter may be passed through the beer cooling coils
for efficiently cleansing the same.

It is a further object of my invention to pro-
vide a system of the type described with a mini-

20 mum suction pressure regulating valve inter-
posed between the cooling elements and a suffi-
cient quantity of refrigerant in the system to
provide refrigerant for both coolers under all con-
ditions whereby the bulk storage compartment

o5 is refrigerated when there is no load on the
draught beer cooler or if the pressure regulat-
ing valve becomes leaky harmfully low tem-
peratures will not be produced.

Another object of my invention is to provide

30 such a system wherein the draught beer heat
exchanger comprises a series of beer conducting
colls disposed in a refrigerant receiving tank
having an outlet through which the refrigerant
passes from the upper portion of the tank.

A further object of my invention is to provide
such a system with a heat exchanger for cooling
draught beer comprising a pair of conduits dis-
posed in parallel relation and joined throughout
their length in intimate heat exchanging en-
40 8gagement.

The invention itself, however, both as to its
organization and its method of operation, to-
gether with additional objects and advantages
thereof, will best be understoocd from the fol-

45 lowing description of specific embodiments, when
read in conjunction with the accompanying draw-
ings, in which:

Fig. 1 is a diagrammatic view in which the
various elements of my beer cooler refrigerating

50 System are schematically represented in their in-
terconnected cooperative relation;

Fig. 2 is a similar view showing another em-
bodiment of my invention in which similar ele-
ments are designated by similar reference char-
acters;
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(CL. 62—4)

Fig. 3 is a cross sectional detail view thereof
showing how the conduits of the heat exchanger
are united in intimate thermal coupled relation;
and

Fig. 4 is a diagrammatic view representing a 8
system provided with a modified automatic tem-
perature control.

Referring more specifically to the drawings the
apparatus shown in Fig. 1 comprises a heat ex-
changer 3 for cooling draught beer to a tempera- 10
ture suitable for dispensing, and finned cooling
coils 5 for cooling a storage compartment 7T in
which bottled beer or other bulk goods may be
stored. For supplying volatile refrigerant to the
system a refrigerant condenser unit 9 is pro- 15
vided comprising a compressor f:, which draws
the refrigerant vapor from the finned cooling
coils 5 through a suction line (3 which includes
a liquid accumulator I5 in series therewith for
collecting any of the liquid refrigerant which 20
escapes from the last cooling coil. In the com-
pressor i the refrigerant vapor is compressed
to a high pressure and it is then passed through
a condenser 1T where its latent heat of vaporiza-
tion is dissipated to the surrounding atmosphere 2§
and it is condensed to a liquid.

After the refrigerant is liquefied in the con-
denser (7 it then passes through a conduit 19 into
the chamber 21 of a high-side float expansion
valve 23 from which it is gradually discharged 30
through a conduit 25 into the draught beer cooler,
The heat exchanger for cooling the draught beer
comprises a refrigerant tank 27 which receives
the liquid refrigerant from the conduit 25 which
terminates in an apertured nozzle 29 of flat con- gg
formation disposed on the bottom of the tank.
The draught beer to be cooled passes through a
conduit 31 of block tin, tinned copper, or other
suitable material which is disposed in' a series
of coils submerged in intimate heat exchanging 4o
relation in the liquid refrigerant 33 in the tank
21. At one end the beer conduit 31 is connected
to a keg of beer in which a suitable pressure of
air or carbon dioxide gas is maintained in any
well known manner and the other end thereof 45
may be connected to the spigot or faucet for dis-
pensing the beer at the bar. Refrigerant passes
from the refrigerant tank 27 through an outlet
conduit 35 in the upper portion thereof, the .
lower end of which is positioned to determine g
the level of the refrigerant in the tank. Com-
pressor lubricating oil which passes into the
refrigerant tank 27 floats on the refrigerant and
it is thus effectively removed therefrom.

In order to accurately regulate the refrigerant 55
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vaporizing pressure and hence the temperature in
the draught beer cooler tank 27 a pressure regu-
lating valve 39 is connected to the outlet con-
duit 35 therefrom. The pressure regulating vaive
39 comprises a valve chamber 4f into which
the outlet conduit 35 is directly connected and
a flexible metal bellows 43 mounted therein hav-
ing an open end hermetically sealed to the outer
end of the valve chamber and a closed end pro-
jecting into the chamber whereby fluid pressures

in the chamber 41 react directly upon the metal

bellows 43 and tend to contract it. To provide a
biasing force tending to resist the contracting
force applied by the pressures on the end of the
metal bellows 43 a helical compression spring 45
is concentrically disposed in the bellows between
the closed end thereof and a stop 47 supported
on the end of a threaded shaft 49 which may be
turned in a threaded bracket:51 to adjustably
compress the spring. An outlet port 53 opens
from the closed end of the valve chamber 41
and provides a valve seat disposed in alignment
with a-valve 54 which projects from the closed
end of the bellows 83 for cooperative engage-
ment therewith.

The finned coils 5 for cooling the storage com-
partment 7 receive the refrigerant which is dis-
charged from the outlet port §3 of the pressure
regulating valve chamber 41 through a conduit

55 which is connected therebetween. The out- -

let end of the finned cooling coils 5 is connected
through the suction line 13 and the interposed
accumulator 15 to the low pressure side of the
compressor i which removes the refrigerant
vapor and maintains suitable pressure and tem-
perature conditions therein. It will be apparent
that the keg (not shown) from which the draught
beer is supplied may also be pre-cooled in the
storage compartment if desired. -

The operation of the compressor unit 9 is con-
trolled automatically in accordance with condi-
tions in the system by means of a pressure re-
sponsive device comprising a flexible metal bel-

lows 61 connected through a conduit 63 to the suc- .

tion line 13. A snap action switch 65 is connected
to the bellows for actuation thereby to inter-
mittently complete an energizing circuit through
conductor 86 and energize the compressor motor
12 from the service lines I—1 and L—2 and oper-
ate the refrigerant compressor 1l to satisfy the
demands of the system. )

In order to provide for effectively cleansing the
beer coils 31 with steam or hot water I have pro-
vided a clean-out receiver 11 comprising a rela-
tively large closed receptacle which is connected
to the refrigerant line 25 between the high-side
float type valve 23 and the refrigerant tank 2T.
When steam or hot water is passed through the
beer coil for cleansing, the heat causes vapori-
zation of the refrigerant 33 in the tank 27 and the
pressures generated cause the refrigerant to be
forced back through the refrigerant conduit 25
into the clean-out receiver Tf. Thus the system
is protected from high pressures which would
rupture the refrigerant tank 27 and the lines and
accessories associated therewith.

In operation the system is ‘provided with &

" quantity of the refrigerant 33 greater than the

amount which can accumulate in the refrigerant
tank 27 of the draught beer cooler and the asso-
ciated conduits and accessories under any set of
operating conditions. Consequently there will
always be refrigerant in the portion of the sys-
tem between the reducing valve 39 and; the low-
side of the compressor whereby the storage com-
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partment T will be cooled even when no draught

beer is dispensed and no refrigerant is vaporized
in the refrigerant tank 27 to open the pressure
regulating valve 39. Also with this arrangement
leakage of the pressure regulating valve 38 can-
not cause any seriously harmful temperatures in
the finned cooling coils 5.

In another embodiment of my invention the
heat exchanger for cooling the draught beer com-
prises a pair of conduits Tl and 13 disposed in
adjacent parallel relation throughout their length
and joined in intimate thermal coupled engage-
ment as by soldering or welding, as shown in

- Tigs, 2 and 3. One of the conduits Tl is rela-

tively large and is provided with a groove like die-
pression along one side, as shown in Fig. 8, for
receiving the smaller conduit 73 in close engage-
ment therein whereby a very efficient thermal
coupling is provided and the capacity of the cooler
is increased. )

The larger conduit T1 carries the beer or similar
beverage to be cooled and the smaller conduit 73
carries the refrigerant. The conduits 71 and 13
may be disposed in a series of coils or other suit-
able conformation to provide as compact an ar-
rangement as possible.
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In this embodiment a weighted pressure re-.

ducing valve 15 is inserted between the refriger-
ant feeding line 25 from the high-side type valve
‘23 and the conduit 73 which carries the refriger-
ant through the heat exchanger. A refrigerant
receiver drum 11 is also connected to the refriger-
ant line 25 between the float valve 23 and the
weighted valve 75 to receive refrigerant there-
from.

The liquid refrigerant and the vapor flow
through the pressure valve 39 into the finned coils
5 to cool the bulk storage compartment 1. Thus
even if the valve 39 should leak with no load on
the draught beer cooler, refrigeration is produced
in the finned coil 5 without danger of freezing the
beer. The pressure regulating valve 39 is prefer-
ably adjusted by turning stop 47 to provide a
pressure of about 9 pounds per square inch in the
beer cooling unit.

The operation of the refrigerant compressor I
may be controlled by thermostatic control devices
associated with the beer cooling coils, as shown
in Fig. 4. One of these control devices comprises
a thermo bulb 81 disposed in the compartment 7
cooled by the finned cooling coils §. An expan-
sible fluid or vaporizable liquid such-as refrigerant
is provided in the bulb 81 to set up pressures
which vary in accordance with the temperatures
and which accordingly actuate an expansible
metal bellows 83 through an interconnecting con-
duit 85. For controlling the starting and stop-
ping of the electric motor 12 which drives the
compressor f{ a snap action switch 87 is con-
nected to the expansible bellows 83 through a
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suitable link 86 and its circuit controlling con-

tacts 88 and 89 are connected by conductors 9i
and 93 to complete the motor energizing circuit,

from line conductors IL—I and L—2. A second

thermostatic switch of similar construction is
controlled by a thermo-bulb which is so disposed
that it is responsive to the temperature of the
draught beer cooler. The second thermostati-
cally controlled switch has its eircuit controlling
contacts connected by conductors 95 and 87 in
parallel with the contacts of the first thermostatic
control switch described above.

When the temperature rises in either cooler it
causes the pressure to increase in the associated
expansible bellows 83 thereby actuating the asso-
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ciated switch to closed position and starting the
compressor motor 12. When the temperature
has been properly reduced the bellows contracts
thereby opening the switch and stopping the com-
pressor. By this arrangement the compressor
11 is operated as long as the temperature in either
evaporator is above the desired temperature range
for which the thermal control devices have been
adjusted.

It will be seen that I have provided a refriger-
ating system for cooling draught beer and bulk
storage beer which comprises cooling elements
connected in series relation into a system from
which they are supplied with refrigerant under
all conditions, in ‘which the beer coils may be
safely cleansed by means of steam or hot water,
in which the adverse effects of leaky pressure
regulating valves have been minimized, and which
is reliable and positive in its operation under all
conditions.

Aside from the specific embodiments of the
invention herein shown and described, it will e
understood that numerous details of the con-
struction may be altered; or omitted without de-
parting from the spirit and scope of the inven-
tion as disclosed and claimed, and that I do not

3

desire to limit the invention to the exact con-
structions herein set forth.

I claim:

In combination, in a refrigerating system a
pair of evaporators, a coil beverage cooling con-

refrigerant condenser unit for withdrawing gas-
eous refrigerant from the evaporators and con-
densing the same and conducting the condensed
refrigerant to the evaporators, means for con-
trolling the flow of refrigerant from the con-
denser to the evaporators one of said evaporators
being connected in series circuit relation with the
other evaporator and the compressor unit, a con-
duit interconnecting said means and the first
evaporator to receive refrigerant from the con-
denser, a relatively large tank associated with
said conduit between said means and the first
evaporator to receive refrigerant, means for con-
trolling the flow of refrigerant from one of said
evaporators to the other, and thermostatic means
associated with each evaporator for controlling
the operation of the condensing unit in such a
manner that the same will continue to operate
so long as the temperature of either evaporator
is above a certain high value.
LAWRENCE A. PHILIPP.

. duit associated with one of said evaporators, a -
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