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. SYSTEMS ‘

Joseph R. Zwickl, East Orange, N. J., assignor to
Worthington Pump and Machinery Corpora-
tion, Harrison, N. J., a corporation of Delaware

Application June 6, 1945, Serial No. 59’7,849
(CL 62—115)

19 Claims.
1

This invention relates to refrigeration . sys- .

tems, and more particularly to purging systems
and apparatus for use in refrigerating systems.

The present invention is particularly adapted
for use in closed refrigeration systems wherein a
refrigerant, such as those of the Freon class, is
circulated through a closed system embodying an
evaporator or cooler, a compressor, and a conden-
ser. If such systems operate below atmospheric
pressures, they are subject to in-leakage of air
with its contained water vapor which causes pol-
lution or fouling of the refrigerant. -Such pollu-
tion or fouling of the refrigerant interferes with
the effectiveness of the system, and hence it is
" desirable, even necessary, to remove these pol-
luting agents from the refrigerant in the system
and maintain the refrigerant in as great a degree
of purity as is possible so as to insure maximum
effectiveness of the operation of the system.

The present invention comprehends a purge
system for use in such closed refrigerating sys-
tems, including first strip means for separating
the larger percent of the condensible refrigerant
vapor carried along with the air and foul gases to
the purge system from the main condenser; the

10

15

20

25

compressing of the stripped foul gases, separa-

tion of oil from the compressed vapor and non-
condensible gases, a final strip means through

which the compressed gases and vapor are passed’

to finally strip practically all condensibles from
the gases, and suitable means for separating the
condensed water vapor from the condensed re-
frigerant vapor, with the return of the condenseg
refrigerant vapor to the system for recirculation,
while the water and noncondensibles are drawn
out of the system.

Heretofore in purging from closed refrigerat-
ing systems the pollution agents such as oil, air,
and water, the practice has been to pass the
refrigerant vapor containing the gases and water
vapor direct from the main condenser to the purge
compressor where the mixture of vapors and gases
were compressed, and subsequently such oil as was
picked up by the refrigerant during its passage
through the system and during-its compression
was separated from the mixture of vapor and gas,
and the vapor was then condensed.

However, it has been found that, due to pe-
culiar conditions met with in such refriger-

ating systems, particularly where certain types of’

refrigerant are employed, refrigerant vapor con-
taining only a small percent of noncondensible
or foul gas can not be compressed in a small
purge compressor to the high pressures needed
for efficient purging of the system without con-
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densation of someé of the refrigerant vapor in
the cylinder or cylinders of the purge compres-
Sor. As a result of such condensation in the cyl-.
inder of the compressor, the lubricating oil on the
cylinder ‘walls is washed off by the condensing
refrigerant, resulting in unduly and undesirable
rapid wear on the piston rings of the compressor;
also some of the condensed refrigerant will find
its way into the crank case of the compressor
and dilute the lubricating oil therein, causing a
foaming of the oil when under reduced pressure,
with the consequent loss of lubricating oil and
ineftective lubrication of the compressor parts.

To prevent this undesired condensation in the
purge compressor, which in a short time detri-
mentally affects the efficiency of the entire system
through failure of proper purging, the present
invention comprehends the provision of a purge
system wherein the greater part of the refrig-
erant vapor is condensed and removed from the
mixture of vapor and gas drawn from the main
condenser of the system, before this vapor and
gas mixture is compressed, thereby greatly reduc-
ing the percent ratio of refrigerant vapor to non-
condensible gas in the mixture which is passed to
the compressor for compression. This reduction
of the percent ratio of refrigerant vapor to non-
condensible gas in the mixture greatly reduces or. .
prevents the condensation of condensible vapors
in the purge compressor, with a resultant removal

. of the detrimental effects of such condensation.

from the operation of the system. - A
With these and other objects in view, as may
appear from the accompanying specification, the
invention consists of various features of construc-
tion and combination of parts, which will be first
described in connection with the accompanying’
drawings, showing a purging system for refrig-.
erating systems of a preferred form:- embodying -
the invention, and the features forming the in-.
vention will be specifically pointed out in the
claims.. . o
- In the drawings:

Figure 1 isdiagrammatic view of a refriger-
ating system embodying the improved purge sys-
tem, : :

Figure 2 is a diagrammatic view of parts in
section of the improved purging system.

Figure 3 is a cross-section taken on the line
3—3 of Figure 2. : ,

Figure 4'is a diagrammatic view partly in sec- )

tion of a modified form of the purging system.

Referring more particularly to the drawings,
a closed refrigeration system of the type embody-
ing a centrifugal compressor 1, a condenser 2,an.
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K] .
gconomizer 3. and an evaporator or cooler § is
shown diagrammatically in Figure 1 of the draw-
ing: in such a system, which is closed, the vapor-
jzed refrigerant is taken from the upper portion
of the evaporator 4 into the compressor | where
it is compressed. The compressed refrigerant is
then delivered to the condenser 2 where it is con-
densed. From the condenser 2 the condensed
refrigerant passes through the economizer 3 to
the evaporator or cooler 4 where it evaporates and
serves to cool the fluid to be cooled as the fluid
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to be cooled is circulated through the tubes § of -

the evaporator. If such systems operate below
atmospheric pressure, they are subject to in-
lenkage of air with its contained water vapor
which causes pollution or fouling of the refrig-
erant. Then also, during.its circulation through
the refrigerant system and through the purge
system which co-operates therewith, the refrig-
erant may pick up lubricating oil which also has
a detrimental action on the effectiveness of the
operation of the system.

The noncondensible gases mixed with refrig-
erant vapor accumulate in the top of the con-
denser 2 and are taken off the top of the con-
denser 2 through a suitable pipe connection 10
which delivers such mixture of vapors and gases
to the purge system. The pipe 10 has a valve
I | interposed therein by means of which the flow
of the mixture of noncondensible and uncon-
densed vapor to the purge system may be con-
trolled. This valve is operated during the start-
ing up period of the purge system as a throttle
valve until the purge system fills sufficiently with
foul or noncondensible gas so as to prevent its
flooding by too rapid condensation. After the
purge system is sufficiently filled with noncon-
densible gas, the valve 11 is opened to such degree
as to permit free flow of the mixture of noncon-
densible gases and refrigerant vapor into the
purging system, without overloading its capacity.

The pipe 10 delivers the noncondensible gas
and refrigerant vapor mixture to a pipe coil 12
which extends vertically in the inner shell {3 of
the purge drum structure {14, The annular cham-
ber within the inner shell 138 is filled with liquid
refrigerant in the manner which will be herein-
after described, and is connected by means of
suitable piping 15 with the evaporator 4 so that
tHe liquid refrigerant within the inner shell 13
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is essentially at the same pressure and tempera- .

ture as the liquid refrigerant in the main evapora~
tor 4. In the event that the temperature in the
main evaporator 4 is below the freezing point of
water, the pressure, and consequently the tem-
perature, of the liquid refrigerant in the inner
or coil chamber 13 of the purge drum 14 is main-
tained sufficiently high by means of a back pres-
sure valve 16 in the line §5 so as to prevent freez-
ing -of water condensed with the condensible
vapors passing through the cofl 12. If it is so
. desired, a bull’s eye or transparent eye, as indi-
cated at 11, may be placed in the pipe or line I5

so as to permit visual observance of the Hquid-

flowing through the line 15 so as to ascertain that
sufficient liquid refrigerant passes through the
inner or coil chamber I3 to insure that the coils

therein are totally submerged in the cold lquid

refrigérant.

As the mixture of the noncondensible gases and

the econdensible vapors, including refrigerant
vapor and water vapor passes through the coil 12
which is chilled by the liquid refrigerant sur-
rounding it, the refrigerant and water vapors,
or at least the major portion of them, will be
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condensed; whereas, the noncondensibles will
naturally remain uncondensed. The conden-
sate, that is, the condensed refrigerant and
water vapor, flows from the outlet end 8 of
the coil 12 upon an annular spiil plate 19 lo-
cated in the separation portion -of the purge
drum (4. As clearly shown in Figure 2 of the
drawings, the separation portion of the purge
drum (4 is positioned below the condensing
or coil-containing portion of the drum 14, The
mixed condensate flows over the circular weir 20
upon a distribution plate 24 and into the annular
separation space 22. In the annular separation
space 22, the water, being lighter than the con-
densed refrigerant, rises to the top of the mixture
and flows through the opening 23 into the central
water-containing portion 24, while the liquid
refrigerant passes from the lower portion of the
annular separating space 22 through a riser pipe
25 into the annular refrigerant storage space 26
in the separation portion of the purge drum {4,
The liquid refrigerant is discharged from the
refrigerant storage space 26 through a suitable
pipe line 27 into the bottom of the inner or coil-
containing shell {3 of the purge drum. The flow
of the refrigerant from the storage space 26 is
controlled by a solenoid-actuated valve 28 of any
approved construction which may be purchased
upon the open market. The energizing of the
solenoid 29 of the solenoid-actuated valve struc-
ture 28 is in turn controlled by a ficat operated
electrical switch structure 30 of any approved
type which may be purchased upon the open
market. The float actuated switch structure 30
is connected to the chamber 26 so that the float
31 of said structure moves under variances of
the level of the refrigerant in the storage space
26 for opening or closing the valve 28, and, con-
sequently, controlling the flow of the liquid re-
frigerant from the chamber 26 into the shell 3.

Since the liquid refrigerant supplied to the shell
{3 from the annular storage space 26 is insuffi-
cient to submerge the coil 12, a make-up quantity
of refrigerant is delivered from the main conden-
ser 2 of the refrigerating system through a make-
up pipe 32 and control needle valve 33, and thus
sufficient liquid refrigerant may be circulated
through the shell 13 at all times to maintain the
coil 12 submerged.

The noncondensible gases with such relatively
small percentage of the refrigerant and water
vapors as are not condensed in the coil 12 flow
out at the end of the coil with the condensate,
and they, together with any gases or vapors which
might be separated from the condensation in the
lower separation portion of the purge drum (4,
pass upwardly through the annular space 34
formed between the inner shell {3 and the outer
shell 35 of the purge drum structure.

Restricting orifices are provided at the outlet
of the annular space 34 as shown at 36, and the
non-condensed gases and vapors pass through
the restricted orifices 36 into the space 37 at the
top of the drum {4. The annular space 34 has
vertically extending, substantially radial fins 38
extending therethrough (as clearly shown in Fig- -
ure 3 of the drawings) which are preferably

- soldered or welded to the inner shell 13 and serve
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to stréngthen the inner shell against collapsing,
since the pressure inside the shell is substantially

" the sameé ‘as the pressure within the evaporator 4,

and also to materially enlarge the heat transfer
surface of the inner shell 3, and, consequently,
enhance or increase the heat transfer action be-
tween the cold shell (chilled by the liquid refrig-
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érant therein) and the noncondensible gases with -

such condensible vapors as are still mixed there-
with during their passage through the annular

space 34, thus promoting and providing a strip--

ping action on the noncondensible gas and vapor
mixture which tends to condense out further such
condensible vapors as are in the mixture during
its passage through the space 34. Any condensi-
bles condensed within the annular space 34 travel

downwardly therein to the spill plate 19 and over~

flow therefrom for separation of the water from

the refrigerant in the manner heretofore de-

scribed. :

The space 37 in the top of the outer shell 35
of the purge drum (4 is connected by suitable
piping indicated at 40 with a collecting tank 41
for the foul or noncondensible gas. A differen-
tial pressure bleeder valve 42 of any approved
construction which may be obtained on the open
market is located in the piping 40 for allowing
the noncondensible gases to flow to the tank 41
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and prevent back flow of said gases to the space

31. This valve 42 is set so as to maintain in space
34 a pressure, which is always lower than the pres-
sure in the main condenser 2, but only by such &
differential as is required to maintain a sufficient
flow of gas from the condenser 2 into the purger,
It is essential to hold the pressure in space 34 as
high as possible, because the higher this pressure
the better will be the stripping action on the gas
mixture as it drifts through space 34 along the
chilled outer surface of shell 13. The condensing
of the condensible vapors from the mixture of foul
gas and vapor delivered to the coil 12 from the
condenser 2 will very materially reduce the quan-~
tity of the mixture of gas and vapor flowing to
the tank 41, and will, of course, very materially
reduce the percentage of condensible vapors con-
tained in the mixture. When the pressure of the
stored mixture of gas and vapor in the tank 4|
reaches a predetermined degree the pressure
actuated switch 43 in the suction line to the purge
compressor 44 will be opened to allow the com-
pressor to draw gas and vapor mixture from the
tank 41 until such time as the pressure in the
tank falls below the degree required to operate
the pressure switch 43.

The pressure actuated switch structure 43 is -

of an approved type which has long been known
to the refrigeration art.and which may be pur-
chased upon the open market. The pressure ac-
tuated switch 43 starts the prime mover of the
compressor 44, and the gas drawn from the tank
41 by the compressor 44 is compressed and dis-
charged through the discharge line 45 of the
compressor through a check valve 46 into an oil
collector or separator 41, The oil which may be
picked up by the mixture of noncondensible gas
and condensible vapors in the compressor - 48
separates out from the compressed mixture in the
oil collector 47 and is returned to the crank case
48 of the compressor through a suitable connect-
ing line 49. The compressed mixture passes from
the oil separator 41 through a suitable piping 50
and enters a second or inner coil 51 in the inner
or coil-containing shell 13 of the purge drum 14
If it is so desired, and if the quantity of oil picked
up duting the compression of the mixture is negli-
gibly low, the oil separator 47 may be eliminated
and the compressed mixture passed directly
through the line 50 to the inner coil 51.

The inner coil §1, like the coil {2, is submerged
in cold liquid refrigerant within the shell 3 and
any condensible vapors, which might be contained
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in the compressed mixture delivered to the coil,
-are condensed during the passage of the com-
pressed mixture through the inner coil 51. The
noncondensible gas and any vapor condensed in
the inner coil 51 passes from the outlet end 52 of
the coil into the inner most chamber 53 with the
coll-containing chamber or inner shell (3. The
condensate from the coil 61 accumulates in the
bottom of the chamber 53, and when a sufficient
quantity thereof accumulates to move the float -
84, the valve 55 will he operated by the float, al-
lowing such condensate to pass out into the inner
shell 13 and out of this shell {3 through the line
15 to the evaporator 4. The noncondensible gas
accumulates in the top of the chamber 83 and is
bled therefrom through an outlet pipe 56 in which
is located a solenoid actuated valve 57. The ener-
gizing.of the solenoid 58 of the soleniod operated
valve structure 571 is controlled by a pressure
actuated switch structure 59 which may be of any
approved construction and is connected in the
outlet pipe 56 so that the valve 5T will only be
opened when the pressure of the noncondensible
gases in the chamber 53 reaches a predetermined
degree. The noncondensible gases are vented to
atmosphere or to any suitable place (not shown),
and if 1t is so desired, a pressure reducing orifice
60 may be connected in the outlet pipe 56 beyond
the solenoid actuated valve 57, )
In order to prevent any condensation in the
cylinders or cylinder ‘head of the compressor 44
when the compressor stops operating, and thus
cools down, a by-pass line 61 is provided between
the compressor inlet and discharge, and this line
has a solenoid actuated valve structure 62 con-
nected therein, the solenoid 63 of which is inter-
connected with the circuit of the motor . (not
shown) which operates the compressor 44, so that
when the compressor 44 is running the valve 62

) is closed, and when the. compressor stops, the

valve 62 will be opened to permit the reexpanding
of the already compressed gas and vapor mixture
which is in the compressor head and the Lne 45
up to the check valve 46. Since the dew point
of this gas and vapor mixture is low there can
be no condensation before the check valve 46, if
the pressure is lowered properly.
With the arrangement and system shown in
the drawings and described herein, the purge
compressor 44 runs only when the accumulation
of the gas and vapor mixture in the tank 41
reaches a degree where its pressure is sufficient
to operate the pressure actuated switch 43, thus
materially increasing the life of the compressor.
The improved purge system herein set forth pro-
- vides for a continuous removal of water from the
- system regardless and independent of operation
of the purge compressor 44, because the pressure
differential, causing the flow of gas from the
main condenser 2 to the purge drum 4 is con-
tinuously maintained by the differential pressure
bleeder valve 42 between the purge drum”i4 and
foul gas collecting tank 4. Also any condensa-

5 tlon of vapor in the conipressor with its resultant

disadvantages as previously pointed out is elim-
Inated. o

A sight glass 10 is connected in a looped pipe
Tl which has communication with the water-
containing space 24 in the separator structure,
and by means of the level of water in the sight
glass 10, the quantity of water in the space 24
may be readily determined. When the quantity
of‘water in the space 24 rises to such a height
as to be apt to interfere with the operation of the
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separator, the valve 72 is. manually opened to
drain water from the space 24. )

The purge system shown in Figures 1 to 38 of

" the drawings and described herein above will
purge the refrigerating system only when the re-
frigeration system is in operation, and will not
purge the refrigeration system of noncondensi-
bles when the system stands, or is not in opera-
tion, with equalized pressure in evaporator 4 and
the condenser 2.

Figure 4 of the drawings shows a modification
of the improved purge system whereby the re-
frigeration system may be purged of noncon-
densibles, while the refrigerating system stands
with equalized pressure in the evaporator and
condenser, or in starting the refrigeration system.

In the modified form shown in Figure 4 of the
drawings a bypass 100 is connected in the piping
40’ around the differential pressure bleeder valve
42’. A normally operated vaive 101 is located
in the bypass 100. When the valve (0! is open
the purge compressor 44’ is connected to the main
condenser (not shown) of the refrigerating sys-
tem through the collecting tank 41’ and the purge
drum {4’ so that the compressor may continu-
ously pump a mixture of air, refrigerant vapor
etc., from the refrigeration system.

In order to separate the air of foul gases from
the mixture drawn from the refrigeration system
by the compressor #4’ it is necessary to condense
the condensibles in the compressed mixture.
Since no liquid refrigerant is available in the
purge drum i4’, at such times, for this condens-
ing action an air cooled coil condenser 183 is con-

nected in the piping or line $8 between fhe oil’

collector 41’ and the inner coil 51’ of the purge
drum structure i#4’. The air cooled condenser
coil 103 may be cooled by a fan 104.

The condensate and noncondensibles flow from
the air cooled coil condenser 103 into and through
the inner coil §1’, passing from the outlet 52’ of
the coil 51’ into the inner chamber §3° where the

.condensate and the noncondensibles separate.
When the pressure in the inner chamber 53’
reaches a sufficiently high degree to cause opera-
tion of the solenoid actuated valve 51’ the non-
condensibles will be discharged through the out-
let pipe 86'. When the level of the condensate in
the inner chamber §3’ reaches a sufficient height
to operate the float actuated valve 8§’ the con-
densate is discharged upon the annular spill plate
19’ in the separation portion of the purge drum
{&’ and from there into the separating space 22’
wherein the refrigerant and water are separated
in the manner described in connection with Fig-
ures 1 to 3 of the drawings. The separated out
water is disposed of and the liquid refrigerant

is returned to the refrigerating system in the

same manner as described in connection with the
system described above and shown in Figures 1
to 3 of the drawings.

During the normal operation of the refrigera-
tion system the valve 101 is closed and the air
cooled condenser 103 acts simply as a preliminary
condenser so that less condensing will have to
be done in the inner coil 81’ of the purge drum 14’

It will be understood that the invention is not
to be limited to the specific construction or ar-
rangement of parts shown, but that they may be
widely modified within the invention defined by
the claims,

What is claimed is:

1. The method of purging a closed refrigera-
tion system containing a volatile refrigerant and
including a condenser and an evaporator, of pol-
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luting agents such as air, water and oil which
comprises taking from the condenser. uncon-
densed refrigerant and water vapor mixed with
noncondensible gases and subjecting the mixture
to & temperature lower than the temperature in
the condenser, which lower temperature is pro-
duced by evaporation of refrigerant at a lower
pressure so as to condense the greater quantity
of condensible vapors in the mixture, collecting
the residual mixture of noncondensibles and con-
densible vapor not condensed by said first con-
densing action, taking off a part of the collected
mixture when its pressure reaches a predeter-
mined degree, compressing the taken off part of
the mixture, separating oil from the compressed
mixture, subjecting the remsining compressed
mixture to condensing temperature sufficiently
low to condense practically all of the condensible
vapors in the mixture, separating the condensed
water vapor from the condensed refrigerant vapor,
and returning the condensed refrigerant vapor
as liquid to the system.

2. The method of purging a closed refrigeration
system containing s volatile refrigerant and in-
cluding a condenser and an evaporator of pol-
luting agents such as air, water and oil, which
comprises taking from the condenser uncon-
densed refrigerant and water vapor mixed with
noncondensible gases and subjecting the mixture
to a temperature lower than the temperature in
the condenser so as to condense the greater quan-
tity of the condensible vapors in the mixture,
compressing the non-condensed residual mixture,
separating oil from the compressed mixture, sub-

5 jecting the remaining compressed mixture to con-

densing temperature sufficiently low so as to con-
dense practically all of the condensible vapors
therein, separating the condensed water vapor
from the condensed refrigerant vapor and re-
turning the condensed refrigerant vapor to the

system.

40
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3. The method of purging a closed refrigera-
tion system containing a volatile refrigerant and
including a condenser and an evaporator of pol-
luting agents such as air, water and oil, which
comprises taking from the condenser uncon-
densed refrigerant and water vapor mixed with
noncondensible gases and subjecting the mixture
to a temperature lower than the temperature in
the condenser so as to condense the greater quan-
tity of the condensible vapors in the mixture,
compressing the non-condensed residual mixture,
separating oil from the compressed mixture,
subjecting the remsaining compressed mixture to
condensing temperature suficiently low so as to
condense practically all of the condensible vapors
therein, separating the condensed water vapor
from the condensed refrigerant vapor, ufilizing
the separated condensed refrigerant vapor as a
cooling medium in the vapor condensing steps
and finally returning the condensed refrigerant
vapor to the sysem.

4. The method of purging a closed refrigerating
system containing a volatile refrigerant and in-
cluding an evaporator and a condenser, of pol-
luting agents such as air, water and ofl, which
comprises taking from the condenser uncon-
densed refrigerant and water vapor mixed with -
noncondensible gases and subjecting the mixture -
to a temperature lower than the temperature in
the condenser so as to condense the greater
quantity of condensible vapors in the mixture,
collecting the residual mixture not condensed by
said first condensing action, taking off a part of
the collected mixture when its pressure. reaches




2,450,707

a predetermined degree, compressing the taken
off part of the mixture, separating oil from the
compressed mixture, subjecting said residual mix-
ture to condensing temperature sufficiently low
to condense practically all of the condensible
vapors in the mixture, separating the condensed
water vapor from the condensed refrigerant
vapor, utilizing the condensed refrigerant vapor
as a cooling medium in the vapor condensing
steps and finally returning the condensed refrig-
erant vapor as liquid to the system.

5. In a refrigerating system containing a vola-
tile refrigerant and including 3 condenser and an
evaporator, means for purging the system of non-
condensibles and polluting condensibles including
a separator structure, a condensing coil in said
separator structure, means for delivering non-

10

—
=

condensible gas mixed with condensible vapors -

from the condenser to said coil, means for sep-
arating water and liquid refrigerant condensed in
said coil, and .means for returning the liquid
refrigerant from said separating means into con-
tact with the outside of the coil where it acts as
a coolant to condense the condensible vapors
passing through the coil.

6. In a refrigerating system containing g vola-
tile refrigerant and including a condenser and an
evaporator, means for purging the system of non-
condensibles and polluting condensibles includ-

ing a separator structure, a condensing coil in ¢

said separator structure, means for delivering
noncondensible gas mixed with condensible
vapors from the condenser to said coil, means for

separating water and liquid refrigerant condensed -

in said coil, a storage tank, means for delivering
mixed non-condensed vapor and noncondensible
gas from said coil to said storage tank, g com-
" pressor, means for delivering mixed vapor and
noncondensible gas from said tank to said com-
pressor, and means for delivering the compressed
mixture from the compresser to said separator
structure for final condensation of any conden-
sible vapor contained in the mixture.

7. In a refrigerating system containing a vola-
tile refrigerant and including a condenser and an
evaporator, means for purging the system of non-
condensibles and polluting condensibles including
a separator structure, a condensing coil in said
separator structure, means for delivering non-
condensible gas mixed with -condensible vapors
from the condenser to said coil, means for sep-
arating water and lquid refrigerant condensed
in said coil, a storage tank, means for delivering
mixed non-condensed vapor and noncondensible
gas from said coil to said storage tank, a com--
pressor. means for delivering mixed vapor and
noncondensible gas from said tank to said com-
pressor, and pressure actuated means for con-
trolling delivery of mixed vapor and gas from
sa’d fank to said compressor,

8. In a refrigerating system containing a vola-
tile refrigerant and including a condenser and an
evaporator, means for purging the system of non-
condensibles and polluting condensibles includ-
ing a separator structure, a condensing coil in
said separator structure, means for delivering
noncondensible gas mixed with condensible va-
pors from the condenser to said coil, means for
separating water and liquid - refrigerant con-
densed in said coil, 5 storage tank, means for de-
livering mixed non-condensed vapor and non-
condensible gas from said coil to said storage
tank, a compressor, means for delivering mixed
vapor and noncondensible gas from said tank to
said -compressor, and means for delivering the’
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compressed mixture from the compressor to said

- separator structure for final condensation of any

condensible vapor contained in the mixture,
means for returning the liquid refrigerant from
said separating means into contact with the out-
side of said coil where it acts as a coolant to
condense the condensible vapors passing through
the coil.

9. In a refrigerating system containing a vola-
tile refrigerant and including a condenser and an-
evaporator, means for purging the system of non-
condensibles and polluting condensibles including
a separator structure, a condensing coil in said
separator structure, means for delivering non-
condensible gas mixed with condensible vapors
from the condenser to said coil, means for sepa~

_rating water and liquid refrigerant condensed in

sald coil, a storage tank, means for delivering
mixed non-condensed vapor and noncondensible
gas from said coil to said storage tank, a com-
bressor, means for delivering mixed vapor and
noncondensible gas from said tank to said com-
pressor, means for delivering the compressed
mixture from the compressor to said separator
structure for final condensation of any condensi~

- ble vapor contained in the mixture, and pressure

actuated means for controlling delivery of mixed
vapor and gas to the compressor from said tank.

10. In a refrigerating system containing a
volatile refrigerant and including a condenser

" and an evaporator, means for purging the system-
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of noncondensibles and polluting condensibles in-
cluding' a separator structure, a condensing coil
in said separator structure, means for delivering
noncondensible gas mixed with condensible va-
pors from the condenser to said coil, means for
separating water and liquid refrigerant con-
densed in said coil, a storage tank, means for
delivering mixed non-condensed vapor and non-
condensible gas from said coil to said storage
tank, a-compressor, means for delivering mixed
vapor and noncondensible gas from said tank to
said compressor, means for delivering the com-
bressed- mixture from the compressor to said
separator structure for final condensation of any
condensible vapor contained in the mixture,
means for returning the liquid refrigerant from
said separating means into contact with the out-
side of said coil where it acts a a coclant to con-
dense the condensible vapors passing through the
coil, and.pressure actuated means for cortrolling
delivery of mixed vapor and gas to said compres-
sor from said tank. o

11. In arefrigerating system containing a vola-

- tile refrigerant and including a condenser and

an evaporator, means for purging the system of

noncondensibles and polluting condensibles in-

cluding a separator structure, a condensing coil
in said separator structure, means for delivering
noncondensible gas mixed with condensible va-
pors from the condenser to said coil, means for
separating water and Iliquid refrigerant con-
densed in said coil, a storage tank, means for de-
livering mixed non-condensed vapor and non-
condensible gas from said coil to said storage
tank, a compressor, means for delivering mixed
vapor. and noncondensible gas from said tank
to said compressor for compression thereby, a
second condensing coil in said separator struc-
ture, and means for delivering the compressed
mixture from said compressor to said second coil
for passage therethrough for final condensation
of any condensible vapors from the mixture.

12. In a refrigerating system containing a vola-
tile refrigerant and including a condenser and an
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evaporator, means for purging the system of
noncondensibles and polluting condensibles in-
cluding a separator structure, a condensing coil
in said separator structure, means for delivering
noncondensible gas mixed with condensible va-
pors from the condenser to said coil, means for
separating water and Hquid refrigerant condensed
in said coil, a storage tank, means for delivering
mixed non-condensed vapor and noncondensible

. gas from said coil to said storage tank, a com-
pressor, means . for. delivering mixed vapor and

- ‘noncondensible gas from said tank to said com-

pressor for compression thereby, a second con-
densing coll in said separator structure, means
for.delivering the compressed mixture from said
. compressor to said second coil for passage there-
" through for final condensation of any condensible

vapors from the mixture, and means for return-- -
ing the liquid refrigerant from said. separating.

means into contact with the outside surfaces of

~ said coils, where it acts as a coolant to condense -

.the condensible vapors passing through the coils.
. 13. In arefrigerating system containing a vola-
tile refrigerant and including a condenser and an
evaporator, means for purging the system of non-
.condensibles and polluting condensibles including
a separator structure, a condensing coil in said
separator structure, means for delivering non-
condensible vapors from the condenser to-said
coll, means for separating water and liquid re-
- frigerant condensed in said coil, a storage tank,
means for delivering mixed non-condensed vapor
..and noncondensible gas from said .coil to said
storage tank, a compressor, means for delivering
mixed vapor and noncondensible gas from said
tank to said compressor for compression thereby,
a second condensing coil in said separator strue-
ture, means for delivering the compressed mix-
ture from said compressor to said second coil for
passage therethrough for final condensation of
any condensible vapors from the mixture, means

for returning the liquid refrigerant from said -

separating means into contact with the outside
surfaces of said coils where it acts as a coolant
to condense. the ‘condensible vapors passing

_through the coils, and means for delivering lig- --
uid refrigerant from said :condenser for contact

with the outer surfaces of said coils where it

acts as a coolant to condense condensible vapors:

passing through the coils.

. 14. In a refrigerating system containing a vola-
- tile refrigerant and including a condenser and an

evaporator, means for purging the system of non-

condensibles and polluting condensibles including

& separator structure, a condensing coil in sald -;

separator structure, means.for delivering non-
condensible gas mixed with condensible vapors
from the condenser to said-coil, means for sepa-
rating water and liquid refrigerant condensed in

said coll;, and ‘means for delivering-liquid re-"
frigerant from the ‘condenser into contact with ..
. the outside surface of said coil where it acts'as
. a coolant to condense the condensxble vapors pass- "

ing through the coil.
15. In a refrigerating system containing avola~

: tlle refrigerant and including a ‘condenser and an- .+
.- evaporator, means for purging the systemof non-: -
. ‘conidensibles:and ‘polluting condensibles’ including o
% 3 separator structure, a "condensing coil in said- ;-
SEparator- structure; means. for delivering non:<"
- condensible géds mixed with condensible vapors -
' from the condenser to said coil, means for sepa-
rating water and.liquid ‘refrigerant condensed in -
said coil, a storage. tank, means for delivering

mixed non-condensed vapor and noncondensible
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gas from said coil to sald storage tank, a com-
pressor, means for delivering mixed vapor and
noncondensible gas from sald tank to said com-
pressor, means for delivering the compressed mix-
5 ture from the compressor to said separator struc-
ture for final condensation of any condensible
vapor contained in the mixture, and means for
delivering liquid refrigerant from a predetermined
point in the system for contact with the outside
of said coil where the liquid refrigerant acts as
a coolant to condense the condensible vapors pass~
ing through the coil.

16. In a refrigerating system containing a vola-
tile refrigerant and including a condenser and an
evaporator, means for purging the system of non-
condensibles and polluting condensibles including
g separator structure, a condensing coil in said

. separator structure, means for delivering noncon-
‘densible gas mixed with condensible vapors from
the condenser to said coil, means for separating
water and liquid refrigerant condensed in said
coil, means for returning the liquid refrigerant
from said separating means into contact with the
outside of the coil where it acts as a coolant to
condense the condensible vapors passing through
the coil, and means for delivering liquid refriger-
ant from said separating means to said evapora-
tor. '

17. In g refrigerating system containing a vola-
tile refrigerant and including a condenser and an
evaporator, means for purging the system of non-
condensibles and polluting condensibles including
a separator structure, a condensing coil in said
separator structure, means for delivering non-
condensible gas mixed with condensible vapors
from the condenser to said coil, means for sepa-
rating water and liquid refrigerant condensed in

" said coil, means for returning the liquid refrig-

erant from said separating means into contact

with the outside of the coil where it acts as a

coolant to condense the condensible vapors pass-
ing through' the coil, and means controlled by
~ variances in the level of:-liquid refrigerant in the

- separator fof controlling the flow of refrigerant
about said coil.

18. In a r< ‘rigerating system containing a vola-
tile refrigerant and including a condenser and an
evaporator, means for purging.the system of non-
condensibles and polluting condensibles including
a separator. structure, a condensing coil in said
said separator structure, means for delivering

. noncondensible gas mixed with condensible vapors
from the condenser to said coil, means for sepa-
rating water'and liquid refrigerant condensed in
said coil, a storage tank, means for delivering
mixed non-condensed vapor and noncondensible
gas from said coil to said storage tank, a com-

... pressor, means for delivering mixed vapor and
".noncondensible gas from said tank to said com-

-pressor for compression thereby, a second con-

ensing cofl in said separator structure, means

for delivering the compressed mixture from said .

‘compressor to said second coil for passage there-

< 'thronigh for final condensation of any condensible -
'vapors from the mixture, means for returning the

liquid: ‘refrigerant from . said separating means

into contact with the outside surfaces of said

.‘colls, where it acts as a coolant to condense the
condensible vapors passing through the coil, and

. means controlled by variances in the level-of lig-

" uid refrigerant in the separating means:for. con-
trolling the flow of refrigerant about said coils.

19. In a refrigerating system containing avola-

_tile refrigerant and including a condenser and an .

evaporator, means for purgmg the system or non-
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condensibles and polluting condensibles including
a separator structure, a condensing coil in said
separator structure, means for delivering non-
condensible gas mixed with condensible vapors
from the condenser to said coil, means for sepa-
rating water and liquid refrigerant condensed in
said coil, a storage tank, means for delivering
mixed non-condensed vapor and noncondensible
gas from said coil to sald storage tank, a com-
pressor, means for delivering mixed vapor and
noncondensible gas from said tank to said com-
presser, a second condensing coil in said sepa-
rator structure, means for delivering the com-
pressed mixture to said second coil for passage
therethrough for final condensation of any con-

o
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densible vapors from the mixture, means for re-
turning the liquid refrigerant from said sepa-
rating means into contact with the outside sur-
faces: of said coils where it acts as a coolant to
condense the condensible vapors passing through
the coils, and means for delivering liquid refrig-
erant from said condenser for contact with the

-outer surfaces of said coils where it acts as a

coolant to condense condensible vapors passing
through the coils, and an air cooled condenser
coil connected in the system between the com-
pressor and said second coil.

JOSEPH R. ZWICKI..
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