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20 Claims,

The present invention relates to oil purging
and rectifying operations for refrigerator sys-
tems employing evaporators, and is more par-
ticularly directed to g means of separating oil
from refrigerant liquid, with employment of the
“cold” in the mixture of refrigerant and oil for

cooling the incoming liquid refrigerant on its way .

to the evaporator.

One of the features of the present apparatus
is that of employing the liquid refrigerant in
the evaporator, in the presence of any oil con-
tained therein, in the usual manner of employing
& liquid refrigerant, so that the concentration
of the oil in the evaporator tends constantly to
inerease, and withdrawing the enriched mixture
from the evaporator,
in for cooling liquid refrigerant on its way from
the condenser to the evaporator, and recovering
the oil substantially freed from liquid refriger-
ant.

Another feature of the invention is the em-
ployment of the energy of the refrigerant inm
passing from the high pressure prevailing in the
condenser to the lower pressure prevailing in
the evaporator, for removing a mixture of lig-
uid refrigerant enriched in oil from the evap-
orator and passing it through a heat interchanger
in which it yields off the liquid refrigerant
therein.

‘Another feature of the present invention is
the provision of a refrigerating plant including
a compressor, a condenser and an evaporator,
with the heat interchanger located between the
condenser and the evaporator and maintained at
a lower temperature level than that prevailing
in the condenser through the operation of a
mixture of refrigerant liquid and oii which is
delivered thereto.

With these and other objects in view, as will
appear in the course of the following specifica-
tion and claims, illustrative examples of practic-
ing the present invention gre set out on the ac-
companying drawings, in which:

Figure 1 is a diagrammatic view of a refriger-
ating plant of the present nature, in which the
energy of the refrigerant in moving between the
high pressure and low pressure portions of the
system is recovered and utilized for supplying a
heat exchanger with a mixture of refrigerant
and oil.

. Figure 2 is a similar diagrammatic view of a
modified form of the invention, in which & change

in temperature effect in the exchanger is em-
ployed to eject separated oil therefrom.
Figure 3 is a similar view of another modifica-

employing the “cold” there-.

(CL 62—115)

tion, in which a separately driven purging pump
is employed for introducing the cold mixture of
refrigerant Liquid and oil into the heat exchanger,

Figure 4 is a similar view of a further modifi-
cation, in which a separate purging pump is used 5
In conjunction with an oil trap.

Figure 5 is a similar diagrammatic view of g
further modification, in which a gravitational
flow from the evaporator is employed to deliver
the mixture of refrigerant liquid and oil to the 19
heat exchanger. '

Figure 6 is a similar diagrammatic view em-
ploying the gravitational feed to the heat ex=
changer, with a gravitational return to the crank
case of the main compressor,

Figure 7 is a similar diagrammatic view ‘in
which the evaporator and heat exchanger are
located substantially on the same level.

Figure 8 is a perspective view showing in detaii
the motor and pump arrangement employable 20
in PFigures 1 and 2. ’

Figure 9 is a top elevation of this pump, with
its casing partly broken away to show the ar-
rangement of parts. .

In all figures, a main compressor A delivers 25
hot compressed refrigerant gas through a con-
duit 10 and past a shut-off valve {f to a high
‘pressure oil separator B, and thence through a
conduit {2 to a condenser C, in which the tem-
perature of the refrigerant gas is reduced below 3¢
the critical point so that refrigerant liguid may
flow through conduit (3 past a shut-off valve (4
into a receiver D, in which it is collected and
basses in accordance with its consumption
through a discharge conduit i% past a shut-off 35
valve 18 into a heat exchanger E, from which it .
passes through conduit { 1, past an expansion
valve F, and through a conduit 18 to an evapo-
rator G, moving from the high pressure portion -
to the.low pressure portion at its passage from 40
valve F. The liquid refrigerant in the evaporator
G is volatilized in the ususl way and passes
through a conduit {9 and shut-off valve 20 back to
the compressor A. .

In the operation of such 'devices, a part of the 45
lubricating oil employed in the compressor A is
carried along with the hot compressed gas mov-
ing through the oil separator B, and usually is
trapped in part in the separator, although a
portion of it usually continues into the condenser 50
C and is picked up by the condensing refrigerant
liquid and carried forward through the receiver
D and past the expansion valve P, 50 that it ac-
cumulates in the evaporator G. A mixture of re-
frigerant liquid and oil thus enters the evaporator 55
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Q, but only the liquid refrigerant escapes there-
from by volatilization, so that the contents of
the evaporator are continually being enriched in
oll, especially at the heat transfer surfaces. This
ofl is not & valuable cooling medium  for em-
ployment in the evaporator, and it is desirable to
recover it therefrom, usually for further employ-

is especially true
frigerant medium which when in the liquid con-
dition operates to dissolve the oil, as distinguished
from holding the oil in suspension therein. Such
is the case in the employment of refrigerant
media of ‘the hydrocarbon and organic halide
types. : .

As shown in Figure 1, the heat exchanger
E has an external casing into which the mixture
of refrigerant liquid and oil from receiver D
enters, and is provided internally with a cooling
coll H. A conduit 21 leads from the bottom
of the evaporator G (or point of greatest quies-
cence) to a motor-pump housing K which is il-
Justrated in Figures 1, 8 and 9 as having pairs
of gears mounted on shafts for simultaneous
movement, the pair 22 being of lesser length than
the pair 23. The pair 22 operates to aspire the
mixture of refrigerant liquid and oil from con-
duit 2¢ and deliver it through a pipe 2ia into
the cooling coll H, while the pair 23 is operated
as a fluid motor by the energy of the refriger-
ant passing from expansion valve F to evap-
orator G. The gears are suitably of lesser length
axially than the gears .23, in proper proportion to
withdraw the mixture of refrigerant liquid and
oll from the evaporator G on the basis of pro-
portion of oil contained in the refrigerant moving
through conduit 18 to that moving in the pipe 21.
For example, the length of the gears 23 may be
five times that of gears 22. The mixture of re-
frigerant liquid and oil in coil H is warmed by
the warm refrigerant liquid coming from the
receiver D, so that the refrigerant lquid within
the coil H is caused to evaporate, this latter difi-
culty of itself operating as & trickle-type evap-
orator, with a return of the refrigerant as 8
gas through conduit 24 to the main return con-
duit 19, and thus back to the compressor A,
The suction of the compressor A likewise
24 and 19 back
to the compressor, where it serves to lubri-
cate the cylinder and piston, and is ejected to
the high pressure oil separator B from which
it may flow through a filter I back to the crank
case of compressor A through conduit 25.

1t will be noted that the structure may operate
as a self-balancing system. As the demands of
refrigeration upon the evaporator G increase, &
greater quantity of refrigerant liquid is vola-
tilized therein and withdrawn through conduit
19, while the corresponding oil of the entering
mixture remains in the evaporator G. The usual
regulation of the passage of refrigerant from the
receiver D to the evaporator G now causes & cor-
respondingly greater quantity of liquid to move in
this direction and to pass through the motor
gears 23 of the motor-pump assembly K, produc-
ing a greater speed of these gears and a greater
pumping effect at the pump gears 22 thereof, so
that a greater quantity of relatively enriched
refrigerant-oil mixture is pumped through pipes
2( and 2la to the cooling coil H, thus increasing
the cooling effect in the heat exchanger E so
that this cooling effect may be maintained pro-
portionate to the greater quantity of liquid flow-
ing from the receiver D. On the other hand,
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when the demand upon the evaporator G falls,

a less quantity of refrigerant liquid is volatilized

therein, and a lesser replacement quantity flows
through the motor-pump K, and a lesser quan-
tity of oil-refrigerant mixture is pumped through
thecoll H. .

This self-balancing feature of operation is
further facilitated by the fact that if the cool-
ing of liquid from condenser D by the operation
of the heat exchanger E is not sufficient, the
transfer of the mixture of refrigerant liquid and
oll through the expansion valve P results in the
immediate formation of a greater quantity of
«flagh” gas, so that the volume -of mingled liquid
and gas passing through the motor gears 23 is in-
creased, and the pump action correspondingly is
augmented to deliver & greater volume into the
cooling coil H; while an excessive cooling effect
by thecoll H results in a reduction of the amount
of “flash” gas formed, and thus a reduction in

20

the speed of movement of the motor gears 23 and -

a lesser delivery to the cooling coil H. This cool-
ing coll H therefore operates as & trickle-type

evaporator in exact consonance with the demands-

of the system.

In the form shown in Figure 2, essentially the
same principle is employed, but the heat ex-
changer E has its casing supplied with the mix-
ture of refrigerant liquid and oil through the pipe
21a, past a regulating valve 21b, while the cooling
coll H is connected between conduits i85 and 1.
The motor pump K operates as before, but a
regulating by-pass including a conduit 30 and an
auxiliary expansion valve 30a operating as & con~
trol is employed
through the gear motor. The refrigerant liquid
volatilized within the shell of the heat exchanger
E is withdrawn through conduit 24a past the
regulating valve 24b into the maln return con-
duit 19 back to the compressor A. The oil tends
to collect in the bottom of the heat exchanger
casing, but may be drawn off through the conduit
31 past a stop and check valve 32 into the main
return conduit 19.during periods of operation of
the compressor A with the valve 24b closed.
This system operates in the same manner as that
described above, with the further feasibility of
shutting off the flow of the liquid moving in con-
duit 21 by closing the valve P, while the fiow to

the evaporator is continued through the auxiliary !

expansion valve 30a. Thus the refrigerant may
be drawn from the exchanger E for further con-
centrating the oil. In this system, also, it is
possible to accumulate the oil within the heat
exchanger E, and then eject it therefrom by clos-
ing the main expansion valve F and the valves
21 and 24b and opening the auxiliary expansion
valve 30a. The volatilization of liquid refrig-
erant within the heat exchanger E now operates
to increase the pressure existing therein and to
force the liquid
31 back to the main return conduit 18.

In the form of construction shown in Figure
the motor-pump operated by the energy of the
in passing through the high
portion to the low portion side of the system is
omitted, and & separate purging pump Ka is
employed. The pormal main circuit of refrig-
erant from compressor A through the trap B,

3

condenser C, receiver D, the casing of exchanger 7

E, through expansion valve F to evaporator G,
and by the main return conduit 19 back to the
compressor A is as before. The conduit 2f is
controlled by a valve 2ic and delivers the mix-
ture of refrigerant liquid and oil to the cooling

in shunt of the main flow.
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coil H in heat exchanger E and thence by conduit
24 to the purging compressor Ka. The purging
compressor Ka is illustrated as connected through
& valve 33 to the main return conduit 19, and by
& conduit 34 with the control valve 34a to the
high pressure outlet conduit 18 from the com-
pressor A,

In this arrangement, the auxiliary or purging
pump Ka may be a separately driven compressor,
& compressor driven with the main compressor
A, or even one cylinder of a multi-cylinder main
compressor. This plant may be operated in sev-
eral ways with respect to the removal of refrig-
erant and oil from the coil H. If the valve 34a
is kept closed the valve 33 is opened, it operates
substantially in the same manner as the plant
illustrated in Figure 1, by a direct return of re-
frigerant gas and oil to the main return conduit
19; the power required of the purging pump Ka
then being merely that for moving the refrigerant
&s a mixture of liquid with the lubricating oil, and
as gas with the oil, from the evaporator G to the
return conduit 19. It will be noted that the valve
2{c, if partly closed, will operate as an expansion
valve for this auxiliary refrigeration system, in
which the heat exchanger E has its cooling coil H
operating as the evaporator.
closed and valve 34q is opened, the plant may be
operated as bhefore, and the purging pump be-
comes an auxiliary compressor operating in shunt
to the main compressor A, and delivering the
purged oil to the oil trap B independently of any
bassage through the main compressor A, In this
latter case, a greater amount of power is de-
manded at the purging pump Ka, but the ca-
pacity of the plant is increased.

In the form of construction shown in Figure 4,
the circuit from compressor A through condenser
C, heat exchanger E, and evaporator G is the
same as before, and the purging pump Ka is em-
ployed. In this case, as in Figure 2, the conduit
{6 from receiver D is connected to the cooling
coil H and thence by conduit {7 and expansion
valve F with the evaporator G. Conduit 21 is
connected through valve 21d with the shell of the
exchanger E, refrigerant gas being drawn off
from this shell through conduit 24a to the purg-
ing pump Ka, and then delivered through valve
33 to the main return conduit 9 or through pipe
34 and valve 34c to the high pressure conduit i0.
In this case, the oil may be accumulated in the

exchanger E to a desired degree, and then valve

3fa of conduit 3! opened and the oil discharged
back into the main return conduit {8 again., A
control valve 35 may be located on the return
conduit {$ in such case. :

In the form shown in Figure 5, the main com-
pressor A has an extended shaft provided with
a liquid pump Kb. The main circuit, from com-
pressor A through-condenser C, heat exchanger
E, and evaporator G back to the compressor
through the main return conduit 19 is as before.
In this form, a gravitational delivery of the
mixed refrigerant liquid and oil is accomplished
from the evaporator G to the shell of the heat
exchanger E. The hot refrigerant liquid is
passed into the cooling coil H of the exchanger
E and then moves through the pipe 17 and ex-
pansion valve P into the evaporator G. No difi-
culty is encountered in this; as the receiver D
maintains a gravity head, to the valve F, of liquid
subject to the high pressure in this portion of the
system. Upon leaving the expansion valve F, the
refrigerant enters the evaporator G as before,
and a portion of the mixture in the evaporator

If the valve 33 is

‘employed as a secondary

3
G is permitted to pass downward through dis-
charge pipe 21 past control valve 2le. The re-
frigerant liquid volatilized in the heat exchanger
E moves through the conduit 24z back to the
main return conduit 19. The oil may be accumu-~ 3
lated in the bottom of the heat exchanger for a

- desired period, and then permitted to escape

through conduit 31 past the valve 3la thereof to
the oil pump Kb, and then to the cylinder-piston
space of the compressor A through a conduit 3iz. 10
This system may also be operated in the manner
described for that of Figure 2, as for example -
when the compressor A is not running. The
valves 24b and 21e are closed, and the refriger-
ant gas permitted to build up in the exchanger 15
E so that upon opening valves 3iq and 3lc, the
liquid moves to the crank case at which it may
be controlled by the float-operated valve struc-
ture 31d.

In the form shown in Figure 6 is shown a sys- 20
tem much resembling that of Figure 5, but em-
ploying a simple gravitational feed of oil from
the shell of evaporator E through pipe 31 and
float valve 31d into the crank case of the com-
pressor A. 25

In the form shown in Figure 7, the heat ex-
changer E is represented as being of vertical
rather than horizontal type, and located at sub-
stantially the same level as the evaporator G. ,
The main circuit from the compressor A through 30
condenser C and evaporator G is the same as
before, the hot liquid refrigerant from receiver
D moving through the cooling coil H and expan-
sion valve F on its way to the evaporator G. The
valve 2le in the conduit 21 providing a passage 35
for the mixture of refrigerant liquid and oil from
evaporator G to the shell of exchanger E may be
expansion valve, and
valve 24b regu'ated to control the evaporation
effect in the heat exchanger E. In this appa~- 40
ratus, the oil may be permitted to accumulate to
a desired point and then is relieved through an
escape conduit 3! past a valve 31a. '

Figures 8 and 9 show a construction of a mo-
tor-pump of the gear type as described in con- 45
junction with Pigures 1 and 2. The pump gears
22 are of short axial extent compared to the mo-
tor gears 23, being joined thereto by shaft por-
tions 44 which are shown in Figure 9, but ex- -
tend through intermediate web wall 45 which is-50
sealed with respect to the two sets of gears 22 and
23 to prevent a short circuit from conduit 17
leading from expansion valve F to conduit 2{a
leading to the heat exchanger E.

This type of purging system is especially val- 55
uable with refrigerants which are themselves sol-
uble in the lubricating oil and operate in the
liquid condition to dissolve lubricating oil; such
as dichlorodifiuoro methane, methyl chloride,
methylene chloride, dichlorethylene, butane, iso- 60
butane, propane, etc. With such refrigerants,
also, it is essential that moisture be excluded from
the system, in some cases, to prevent chemical
action or hydrolysis caused by, induced by or
catalyzed by the presence of water, and in.other 65 .
cases to prevent moisture from freezing out of
the mixture at the expansion valve in the evap-
orator or in the conduits between the expansion.
valve or evaporator, thereby causing a stoppage
of the flow of the refrigerant through the sys- 70
tem. A particular virtue of the present arrange-
ment, therefore, is that the oil remains sealed
within the system and no dehydration is neces-
sary before it is returned to the compressor,
Purther, such refrigerants require the expendi- 75
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ture of a considerable portion of the refrigerat-
ing effect in cooling the warm liquid refrigerant
from condenser temperature to evaporator tem-
perature; and hence & withdrawal of the mixed
liquid from the evaporator would normally be at-
tended by a considerable heat loss, especially in
view of the fact that this Hquid must be taken
as it is, because the ofl will not separate there-
from as it does from refrigerants of the ammonia
type, for example. Hence, by recovering the

«cold” from the separated portion and employing

it in reducing the temperature of the warm con-
densed liquid, the two
accomplished at the same time,
from the evaporator and of reducing the tem-
perature of liquid passing to the evaporator.

It is obvious that the invention may be prac-
ticed in many other ways without departing from
the scope of the appended claims.

Having thus described the invention, what I
claim as new and desire to secure by Letters
Patent, is: )

1. In a refrigerating plant including & com-
pressor, & condenser and an evaporator connect-
ed in circuit, a heat exchanger disposed between
the condenser and evaporator to cool the liquid
refrigerant, and means for withdrawing & mix-
ture of oil and refrigerant liquid from the evap-
orator to the heat exchanger and volatilizing the
refrigerant liquid therein to produce the said
cooling efféct thereof. "

2. In-a refrigerating plant including a com-
pressor, a condenser and an evaporator connect-
ed in circuit, a heat exchanger disposed between
the condenser and-evaporator to cool the liquid
refrigerant, continuously operating means for
withdrawing & mixture of oil and
liquid from, the evaporator and the heat ex-
changer, said withdrawing means including de-
vices for proportioning the quantity of said mix-
ture with relation to the quantity of refrigerant
liquid moving toward the evaporator, and an ex-

- haust conduit for the removal of refrigerant gas
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from the mixture in said heat exchanger whereby
the volatilization of refrigerant lquid therein
will produce the said cooling effect thereof.

3. In a refrigerating plant including a com-~
pressor, & condenser and an evaporator connect-
ed in circuit, a heat exchanger disposed between
the condenser and evaporator to cool the liquid
refrigerant, continuous}y operating means for
withdrawing a mixture of oil and gefrlgera.nt lig-
uid from the evaporator and the heat exchanger,
said withdrawing means including devices for
proportioning the quantity of said mixture with
relation to the quantity of refrigerant liquid mov-

ing toward the evaporator and operating in ac- .

cordance with the temperature of the liquid en-
tering the evaporator, and an exhaust conduit
for the removal of refrigerant gas from the mix-
ture in said heat exchanger whereby the volatil-
ization of refrigerant liquid therein will produce
the said cooling effect thereof.

4. In a refrigerating plant including a com-
pressor, a condenser and an evaporator connect-
ed in circuit, a heat exchanger disposed between
the condenser and evaporator to cool the liquid
refrigerant, and means operated by the energy
of refrigerant in passing to the evaporator for
withdrawing a mixture of oil and refrigerant
liquid from the evaporator to the heat exchanger

. for producing the said cooling effect therein.

5

5. In a refrigerating plant including a com-
pressor, a condenser and an evaporator connect-

- exchanger to produce

refrigerant .

2,042,394

ed in circuit, a heat exchanger between
the condenser and evaporator to cogl the liquid
refrigerant, the connection for the delivery of
liquid to the evaporator including branch con-

“duits, means operated by the flow of refrigerant 5

entering the evaporator through one of said con-
dults for withdrawing a mixture of oil and re-
frigerant liquid from the evaporator to the heat
the cooling effect therein,
and means for regulating the flow through the
other branch conduit. : .

6. In a refrigerating plant including & com-
pressor, a condenser and an evaporator connect-
ed in circuit, a heat exchanger including a first
chamber through which liquid refrigerant is
passed from the condenser to.the evaporator and
a second chamber for a cooling fiuld, & conduit
from the evaporator for delivering cooling liquid
refrigerant to said second chamber, and an ex-
haust connection from said second chamber for
the gas produced in said second chamber.

7. In a refrigerating plant including & com-
pressor, a condenser and an evaporator connect-
ed in circuit, a heat exchanger including a first
chamber through which liquid refrigerant is
passed from the condenser to the evaporator and
a second chamber for a cooling fluid, & condult
from the evapcrator for delivering cooling liquid
refrigerant to said second chamber, & valve on
said conduit operating as an expansion valve for
the operation of sald second: chamber as an
auxiliary evaporator space for cooling the liquid
refrigerant passing through said first chamber,
and an exhaust connection from said second
chamber.

8. In a refrigerating plant including & com-
pressor, 8 condenser and an evaporator connect-
ed in circuit, a heat exchanger disposed between
the condenser and evaporator to cool the liquid
refrigerant,” means for withdrawing a mixture
of oil and refrigerant liquid from the evaporator
to the heat exchanger to produce the cooling
effect therein, an exhaust connection from sald
heat exchanger, and an oil withdrawal conduit
from the bottom of said heat exchanger for re-
turning the oil to the compressor.

9. In a refrigerating plant including a com-
pressor, a condenser and an evaporator connect-
ed in eircuit, a héat exchanger disposed between
the condenser and evaporator to cool the liquid
refrigerant moving toward the evaporator, a con-
duit from the evaporator to the heat exchanger
for delivering a mixture of oil and refrigerant
liquid thereto to produce the cooling effect there-
in, and power operated means to move the re-
frigerant liquid through said conduit and to
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-withdraw refrigerant gas from said heat ex-

changer. . . .

10. A refrigerating plant as in claim 9, in which
said power operated means is connected to de-
liver the refrigerant gas to said compressor.

11. A refrigerating plant as in claim 9, in which
the power operated means is connected to deliver
the refrigerant gas under pressure to the con-
denser. - 65

12. In a refrigerating plant including a com-
pressor, an oil trap, & condenser, an expansion
valve and an evaporator connected in circuit, &
heat exchanger disposed between the condenser
and expansion valve for cooling the liquid re- 7
frigerant moving toward sald expansion valve,

a conduit from the evaporator to the heat ex-

.changer for delivering a mixture of oil and re-

frigerant liquid thereto to produce the cooling

effect therein, and pump means for withdrawing i:
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refrigerant gas and oil from said heat exchanger -

and delivering the same to said oil trap.

13. In a refrigerating plant including a com-
pressor, & condenser and an evaporator connhect-
ed in circuit, said compressor having a lubricat-
ing oil sump, a heat exchanger disposed between
the condenser and evaporator to cool the liquid
refrigerant moving toward the evaporator, a con-
tinuously open conduit for delivering a mixture
of oil and refrigerant liquid from the evaporator
to the heat exchanger to produce the cooling ef-
fect therein, an exhaust connection to said heat
exchanger, and an oil conduit from the heat
exchanger to said sump.

14. In a refrigerating plant including a com-
pressor having an oil supply chamber, a con-
denser, an expansion valve and an evaporator
connected in circuit, a heat exchanger disposed
between the condenser and expansion valve to
cool the liquid moving to said expansion valve,
sald heat exchanger being located at a lower level
than said evaporator, a continuously open gravity
supply conduit from said evaporator to the heat
exchanger, an exhaust connection from the heat
exchanger to the compressor, and an oil con-
duit from said heat exchanger to the compressor
oil chamber.

15. In a refrigerating plant including a com-
pressor, a condenser, an evaporator, and conduit
means for connecting the same in circuit, s heat
exchanger having two. separated chambers, one
said chamber being connected in said conduit
means between said condenser and evaporator,
continuously open conduit means establishing
communication of the other said chamber with
the liquid space of said evaporator and with
the compressor for the movement of liquid re-
Irigerant into said other chamber, and means
located in the conduit means between the evap-
orator and said other chamber for controlling
the rate of movement of liquid refrigerant there-
through.

16. A refrigerating plant as in claim 15, in
which said controlling means includes a valve
operative to maintain a pressure differential be-
tween said evaporator and second chamber.

17. A refrigerating plant as in claim 15, in-
cluding an auxiliary compressor for evacuating
refrigerant gas from said second chamber.

18. The method of purging, rectifying and re-

S

claiming oil from refrigerant in g refrigerating
system whose operation includes the steps of
compressing the gaseous refrigerant in the pres-
ence of the oil, condensing the compressed gas
with oil therein to a liquid mixture, and effecting
an evaporation of the refrigerant from the liquid
mixture, which comprises withdrawing from the
evaporation step a part of said mixture and
bringing the same into heat-exchange relation-
ship with the condensed mixture, and effecting
a further evaporation of refrigerant from said
part whereby to cool said condensed mixture
prior to evaporation thereof.

19. In a refrigerating plant including a com-
pressor, a condenser, an evaporator, and conduit
means for connecting the same in circuit, a heat
exchanger having two separated chambers, one
said chamber being connected in said conduit
means between said condenser and evaporator,
continuously open conduit means establishing
communication of the other said chamber with
the liquid space of said evaporator and with the
compressor, means located in the conduit means
between the evaporator and said other chamber
for controlling the rate of movement of liquid
therethrough, said controlling means including a
pump for moving the liquid,and means employing
the energy of refrigerant entering said evaporator
for driving said pump.

20. In a refrigerating plant including a com-
pressor, a condenser, an evaporator, and conduit
means for connecting the same in circuit, a heat
exchanger having two separated chambers, one
said chamber being connected in said conduit
means between said condenser and evaporator,
continuously open conduit means establishing
communication of the other said chamber with
the liquid space of said evaporator and with the
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compressor, means located in the conduit means .

between the evaporator and said other chamber
for controlling the rate of movement .of liquid
therethrough, said controlling means including a
valve for stopping the flow of liquid, a valve be-
tween said second chamber and condenser, and a
withdrawal duct from. a low level of said second
chamber for the discharge of oil by the pres-
sure developed in said second chamber when said
two valves are closed.
NORMAN H. GAY.
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