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This invention relates to the temporary 
removal of a liquid from one or more liquids 
of different densities as the liquids pass 
through their cycle of operations, and to 

5 preferably accomplish the removal without 
the use of moving parts. One or more of 
the liquids may be in the form of gas or fluid 
during some of its cycle of operation. The 
invention, in its broad aspect, is also capable 

10 of operating to permanently or temporarily 
remove one of the liquids of a series of liquids, 
or to remove an undesirable liquid which for 
some reason becomes associated with the op erating liquids during their cycle of opera 

15 tions thereof. 
A concrete example of the essence of this 

invention is the temporary removal of a lubri 
cant from its association with the refrigerant 
in the working part or evaporator of a re 

20 frigerating system and to return the lubri 
cant to a point of usefulness. 
In the operation of the usual type of re 

frigerating system it has been found that 
some of the lubricant employed to lubricate 

25 certain apparatus of the system automatical 
ly becomes associated with the one or more 
liquids used in the system, and this lubricant 
in association with the refrigerant materially 
reduces the efficiency of the system as it chokes 

30 the piping, and in some instances stops the 
operation thereof as the apparatus to be lubri 
cated becomes drained of lubricant. It has 
for a long time been a problem of engineering 
to efficiently return this lubricant to the ap 

35 paratus from which it was taken. This in 
vention in its particular adaptation has to do 
with a very satisfactory solution of that 
problem. 

It is well understood that the usual re 
40 frigerating system includes a compressor, a 

condenser, an expansion valve or means for 
reducing the pressure of the refrigerant, a 
refrigerating element which has become to be 
known as a cooler or working unit or evapora 

45 tor in which the transfer of heat or the ab 

Sorption of heat takes place, and a suitable 
piping for returning the refrigerant to the 
compressor where the cycle of operation and 
flow of the refrigerant starts anew. 
In operating refrigerating systems of this 

nature it has been found that the liquid em 
ployed for lubricating the compressor is car 
ried little by little by the refrigerant into 
the refrigerating system, where it chokes up 
the system and finally causes the system to 
cease operation either by stopping the flow 
of the refrigerant or by causing the com 
pressor to stop due to insufficient lubrication 
provided more lubricant is not added. If the 
lubricant is not present in such quantities 
as to stop the operation of the system it acts, 
in any event, to materially reduce the effi 
ciency of the system. The lubricant which 
has been carried from the compressor usually 
settles or collects at some point in the system 
where there is no provision for returning it 
to the compressor. This collecting is usually 
in the refrigerator part or evaporator of the 
system and is in association with the refrig 
erant. In view of the fact that the lubricant 
has different specific gravity than the refrig 
erant the lubricant and the refrigerating liq 
uid become, to a very large extent, separated 
although in contact with each other. It may 
be stated that manually actuated mechanical 
means have been employed to return the 
lubricant from the working unit to the com 
pressor, but such means are operated at ir 
regular intervals, and when operated, cause 
a large amount of the lubricant to be fed at 
one time to the compressor. 
The main object of this invention is to pro 

vide an improved means for returning the 
lubricant to the compressor without requir 
ing the presence of moving parts. 
A further object of the invention is the pro 

vision of an improved method and means for 
returning to the compressor of a refriger 
ating system such lubricant as has been car 
ried into the system by the refrigerant and 90 
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to accomplish this result so that there will 
be a substantially continuous return of rela 
tively small amounts thereof and thereby in 
crease the efficiency of operation. 
A particular object of the invention is to 

automatically return to the compressor such 
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lubricant that has reached the refrigerator or evaporator. 
Another object of the invention as relating 

to refrigerating systems is to provide an im proved refrigerating apparatus in which liq 
uids pass through a cycle of operations and 
which provides for the temporary substantial 
separation of one of the liquids from the oth 
ers and the return of the separated liquid to 
another point in the cycle of operations. 
An object of the invention, in its broad 

aspect, is the provision of an improved meth 
od and means of removing one liquid from 
one or more other liquids of different densi 
ties as those liquids pass through their cycle 
of operations. 

Further objects and advantages of this in 
vention will be appreciated when reading the detailed description given below. 
In the forms of refrigerating apparatus 

which are now being manufactured there are 
found several types of compressors. Among 
these types are the rotary, the gear, the cen 
trifugal and the reciprocating. With any 
one of these compressors it becomes necessary 
to use a lubricant, and some of them require 
more lubricant than others. 

Experience with refrigerating systems 
which include compressors, has shown that 
some of the lubricant invariably becomes 
mixed with the refrigerant and passes into the 
refrigeration system. It will be seen that 
such lubricant performs no useful function 
in the refrigerating cycle, while at the same 
time it has been removed from the apparatus 
where its use is necessary. Usually this lu 
bricant is carried from the compressor in one 
or more of the following two ways:-one, by 
becoming mechanically suspended in the re 
frigerant, and two, as a gas mixed with the 
refrigerant. It has been found that the gas 
of the refrigerant as it leaves the compressor 
is partially saturated with the lubricant in 
one or the other of the conditions mentioned 
above. It will be understood that a sepa 
rator positioned near the compressor will re 
move a portion of the lubricant which is me 
chanically suspended, but it has been found 
that such a separator does not remove the lu 
bricant held in the vapor form. This inven 
tion is particularly applicable for returning 
to the compressor the lubricant which has col 
lected in some part of the system and partic 
ularly in the evaporator and to accomplish 
this result in the most efficient manner and 
in such a way as to have a more or less con 
tinuous amount of lubricant in small quanti 
ties returned to the compressor for use to 
properly lubricate the moving parts of the 
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compressor. The preferred apparatusherein 
disclosed accomplishes this result automati cy, any of the refrigerating systems, which 
include compressors operate on the so-called 
flooded system, or they may, operate on the 
so-called “small quantity boil-off” systum. 
The flooded system provides that the cooler 

or evaporator shall be sufficiently large to re 
ceive the refrigerant in liquid form in rela 
tively large quantities at low pressures and 
will permit the refrigerant to boil-off or va 
porize at a rate depending upon the pressure 
and upon the heat transfer between the re 
frigerant and its surroundings. In the small 
quantity boil-off system the liquid refrigerant 
is fed through valves as required and boils-Off 
as needed and there is hardly ever a great 
amount of liquid present in the cooler or evap 
orator as is the case in the flooded system. 
The refrigerating system may consist of 

small condenser coils and a tank or working 
unit or evaporator in which the large quanti 
ty of liquid is held, or the whole system may 
be constituted by one or more series of pipes 
which may be connected in series or in paral 
lel. It will be seen that when the system in 
cludes piping alone that the presence of the 
lubricant materially decreases the efficiency 
of Eris, as it chokes the pipes, and usual ly the lubricant settles at the most undesir 
able positions in the pipes. 
The invention herein set forth will be de 

scribed, for purposes of disclosure, as applied 
to a refrigerating system of the flooded type 
and in which system, in one instance, the re 
frigerant will be considered lighter in spe 
cific gravity than the lubricant. However, a 
part of this invention will be described in 
connection with a flooded system which shows 
the refrigerant to be heavier than the lubri 
cant. 

It is to be noted that in most of the refrig 
erating systems which are particularly adapt 
able for use in the home, it is usual to have 
them intermittent in operation in order to ob 
tain the highest efficiency and to obtain the 
lowest cost of operation. With refrigerating 
systems of this intermittent type it will be 
noted that when they are not operating there 
will often be a leaking of the lubricant from 
the compressor back to the evaporator. If 
the valves and fitting parts are tight the 
amount of leakage will be relatively small, 
but after some of the parts have become worn 
the loss of lubricant from the compressorbe 
comes highly detrimental and the efficiency 
of operation is considerably reduced. By 
reason of the automatic return of the lubri 
cant to the compressor, as herein provided, the 
efficiency is maintained at a high standard 
and thus one of the prior disadvantages has 
been eliminated. 
The preferred apparatus in which this in 

vention is incorporated is illustrated in the 
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accompanying diagrammatic figures, where 
Fig. 1 illustrates a refrigeration apparatus 

in which there is a by-pass of relatively small 
diameter leading from the evaporator to the 
compressor; . 

Fig. 2 is an - 
same as Fig. 1 except that a lubricant sepa 
rator is incorporated therein; 

Fig. 3 illustrates a different construction of 
by-pass and shows the compressor located be 
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low the top of the evaporator; 
Fig. 4 is somewhat the same as Fig. 3 with 

the addition of a nozzle of reduced cross sec 
tion at the outlet end of the by-pass; 

Figs. 5 and 6 show refrigeration apparatus 
in which the lubricant is lighter than the re 
frigerant; 

Figs. 7, 8 and 9 illustrate different con 
structions of weirs for use in the apparatus 
of Fig. 6 and 

Fig. 10 illustrates the use of the Venturi 
construction for assisting in raising the lubri 
cant to the compressor. 

Referring now to the drawing there is 
shown in Fig. 1 a diagrammatic representa 
tion of one form of apparatus which increases 
the efficiency of the operation of the refriger 
ating system. In this drawing a compressor 
1 of any desirable form is illustrated as being 
connected to a conduit 2 which leads to a suit 
able condensing coil 3. The refrigerant em 
ployed in this system passes from the com 
E. to the condenser and collects in liquid orm back of an expansion valve 4 which may be operated manually or automatically to per 
mit the refrigerant to pass in its liquid form 
through a conduit or pipe 5 to the refrigera 
tor or evaporator 6. A suitable conduit 7 
connects this evaporator at some point near 
the top thereof to the compressor 1so that the 
refrigerant in gas form may readily pass to 
the compressor where it again starts its cycle 
of operation. Usually the conduit 7 is a pipe 
of about three eighths of an inch in diameter 
for the small household device. 
The refrigerator proper or the evaporator 

6 is located so that as the refrigerant, in its 
liquid form as shown at 8, volatilizes or boils 
of it absorbs the heat from the surrounding 
articles or bodies thereby reducing the tem 
perature of the surrounding bodies. The 
evaporator 6 is here shown as a relatively 
large container. It is to be understood, of 
course, that it may be substituted by a series 
Sh pils, connected either in series or in par 

0. 

Some of the lubricant which is provided 
for the compressor passes to the evaporator 
and is shown as having collected at 9 within 
the evaporator 6. As one of the particular 
objects of this invention is to return this col 
lected lubricant to the compressor substan 
tially continuously and in relatively small 
quantities and without the presence of mov 

illustration substantially the 

ing parts, there is here shown a preferred 
form of apparatus for accomplishing this 
purpose. This preferred apparatus consists 
preferably of a by-pass or conduit 10 which 7 

70 

of the liquid refrigerant in the evaporator 6. 
extends from some point below the surface 
to the conduit at some desirable point, pref 
erably relatively near the compressor. With 
this by-pass it will be noted that when an ab 
normal quantity of the lubricant collects in 
the evaporator 6 some of it will flow into the 
conduit 10 along with some of the refrigerant 
in liquid form. It is to be understood, how 
ever, that while there is a substantial separa 
tion of the refrigerant in liquid form from 
the lubricant there is, however, a certain com 
mingling or intermingling of the refrigerant 
and lubricant so that there is practically al 
ways some of the refrigerant in liquid form 
mixed with the lubricant that passes into the 
by-pass 10. 
This by-pass conduit 10 preferably passes 

through the compartment of the refrigerator 
boxin which the foods to be cooled are placed 
and thus is subjected to heat. If desired, the 
conduit 10 may be positioned at any other 
place where it will receive heat. The applica 
tion of heat to this relatively small conduit 
or by-pass 10, which is of preferably 5 m. m. 
in diameter for the small household units, 
will cause the refrigerant to volatilize and 
push the quantity of lubricant ahead so that 
this lubricant will automatically be raised 
from the bottom of the working unit to the 
compressor, thereby supplying the com 
pressor almost continuously with lubricant 
and at the same time removing the lubricant 
from the refrigerating unit where it is not 
desired. It will be noted that this result will 
be accomplished without the presence of mov 
ing parts. While this construction discloses 
one method of applying heat to volatilize the 
refrigerant in the by-pass, it will be under 
stood that any other satisfactory method or 
apparatus may be employed for this pur 
OSe.. . 
p The reason why the refrigerant will be 
raised in conduit 10 may possibly be ex 
plained in different ways. We believe, how 
ever, that the following is the correct rea 
son: Take a U-tube and place in it a mixture 
of lubricant and a refrigerant in liquid form. 
This mixture will come to equilibriumatequal 
heights in both legs of the tube. Now, if one 
leg of the tube is heated the refrigerant in 
that leg will vaporize and will push ahead 
of it the lubricant in that leg for the mixture 
in the other leg is still in liquid form and has 
a definite weight. Consequently the top level 
in the heated leg will rise due to the vapori 
zation of the refrigerant. The product of the 
height of the refrigerant in liquid form and 
the lubricant times their densities in the cool 
leg will be equal to the height of the lubricant 
and refrigerant in gas form times their densi 
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ties in the heated leg in order to give equilib 
U. , . " 

It will be seen that the by-pass 10 will cor 
respond to the heated leg of the U-tube while 
the height of the refrigerant in liquid form 
and the lubricant in evaporator 6 will cor 
respond to the other leg of the tube. It will 
also be noted that the height of the by-pass 10 
will be predetermined as it must be less than 
the static height of the level in the “heated 
leg.” This length of by-pass 10 may be varied 
however as the operation of the compressor 
in drawing therefrigerantingasformthrough 
conduit 7 will decrease the pressure at the 
outlet of by-pass 10. Additional means of 
decreasing the pressure at the outlet of con 
duit 10 will be disclosed below. This decreas 
ing of pressure at the outlet of by-pass 10 as 
sists in moving the lubricant from the evapo 
rator 6 to the compressor 1. 

It has been found desirable in increasing 
the efficiency of the whole apparatus to have 
the internal diameter of by-pass 10 about five 
millimeters or less for in that case when the 
refrigerant is vaporized the bubbles formed 
extend across the full diameter of the by-pass 
thus creating an alternate condition of a 
layer of lubricant and a bubble, then another 
layer of lubricant and so on. As further 
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heating continues the bubbles expand and 
push the layers of lubricant ahead of them. 
It will be understood, however, that the sys 
tem will operate successfully with by-passes 
of larger internal diameters but the efficiency 
will not be as high unless the vertical height 
of the by-pass or the reduction of pressure at 
the outlet are varied. 

It has heretofore been stated that a sepa 
rator may be provided for separating out the 
amount of lubricant which is mechanically 
suspended in the refrigerant as the refrig 
erant passes from the compressor. A form 
of separator which has been successful in 
operation as incorporated in the refrigerat 
ing system is shown in Fig. 2. The lubricant 
passes from the compressor into the separator 
11 through conduit 12 and is directed down 
ward by reason of a shell 14 which preferably 
is provided on its inner surface with suitable 
baffle plates 15. The gas follows the path 
of the arrows out of the separator and passes 
to the condenser 3. The gas in coming out 
from under shell 14 rises to the top of the 
separator and it is again subjected to contact 
with baffle plates such as plates 16 illustrated 
as being formed on the inner walls of the 
separator. The refrigerant in its gas form 
after leaving the separator passes through 
its regular cycle of operation as before de 
scribed. In the separator it is preferred to 
form an inwardly extending trough 17 at the 
base of the shell 14 and to have a lead off pipe 
18 to convey the lubricant which has been 
caught in the shell 14 to the bottom of the 
separator 11. There is provided a suitable 
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lubricant returnpipe 19 preferably connected 
to the compressor at some point where it will 
not permit gas to flow through pipe 19, back 
to the compressor. The preferred form of 
pipe 19 is shown in Fig.2 wherein a U is 
provided to form a trap of lubricant to pre 
vent the gas from returning to the compressor. 
Also in accomplishing this end the pipe 19 
may be connected to the bearings of the com 
pressor thus backing up enough lubricant in 
pipe 19 and in the lower part of separator 11 
to prevent the flow of gas therethrough to the 
compressor. 

It will be noted that with this preferred 
construction of separator a certain amount of 
lubricant which has passed from the com 
pressor. 1 in mechanically suspended form 
will be caught and returned to the compressor 
in a more or less constant flow. The lubri 
cant which is carried beyond the separator 
by reason of being vaporized will pass 
through the expansion valve 4, conduit 5 into 
the evaporator 6 and will collect therein as 
shown at 9. It may, however, collect at other 
places and suitable piping connections may 
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be provided to return it to the compressor or 
to the evaporator. The by-pass 10 is also 
provided in the construction illustrated in 
Fig.2 for automatically returning to the com 
pressor the lubricant which has settled in the 
evaporator. In Fig. 3 there is disclosed a 
modified form of by-pass or conduit 10 where 
in there is formed in this conduit a complete 
turn as represented at 20, which turn is pref 
erably an inch and one-half to two inches in 
diameter for the small household unit. One 
of the objects of providing this turn or loop 
20 is to assist in increasing the efficiency of 
operation. It will be noted, during periods 
of shut down in the intermittent operation 
of the device, that the refrigerant as a gas 
in the turn 20 will rise to the top of the turn 
and the lubricant will settle to the bottom of 
the turn. When the compressor is again 
started the refrigerant in gas form and the 
refrigerant in liquid form which will become 
gasified, will push the lubricant up conduit 
10 against a minimum head rather than push 
ing the lubricant back into the chamber 6 
where the maximum head of liquid refrig 
erant 8 exists. 
When it is desirable in mounting this ap 

paratus in a refrigerator box to locate the 
compressor below the top of the working 
unit, the construction shown in Fig. 3 shows 
one manner of making suitable connection 
in order to maintain the highest efficiency of 
operation. 
There is disclosed in Fig. 4 a modified form 

of apparatus which includes the turn 20 in 
the by-pass 10 and also provides a nozzle 21 
at the outlet end of the by-pass 10 and posi 
tioned within the conduit 7. With this con 
struction the pressure at the end of the con 
duit 10 is further reduced as an injector ac 
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tion is produced. Another means for reduc 
ing the pressure at the end of the conduit or 
by-pass 10 is illustrated in Fig. 10 wherein 
there is shown a construction of Venturi for 
mation for assisting the raising of the lubri 
cant from the evaporator 6 to the compressor 
1 by decreasing pressure. 
The foregoing descriptions relate to a re 

frigerating system of the flooded type where 
in the lubricant is heavier than the refrig 
erant. Consideration will now be had of an 
apparatus wherein the lubricant is lighter 
than the refrigerant. . 

Referring now to Figs. 5 and 6there are dis 
closed two different forms of construction for 
returning the lubricant to the compressor 
when the lubricant is of less density than the 
refrigerant. In Fig. 5 the compressor 1, con 
denser 3, expansion valve 4 and conduit 5 are 
substantially the same as before described. 
The evaporator 6 is, however, modified as 
shown to provide an outlet in the form of a 
pipe extending from the interior of the evap 
orator to the by-pass 10. It is to be under 
stood that this by-pass may be substituted b 
the form of by-pass shown in Fig. 1 if desired. 
With this construction the operation will be 
the same as above described. 
In Fig. 6 there is shown another modifica 

tion of the evaporator 6 wherein there is pro 
vided a plate 22 which permits the lubricant 
9 and some of the refrigerant 8 in its liquid 
form to flow to compartment 24 and from 
there into the by-pass or conduit 10, which 
also in this instance, is provided with turn 
20. The plate 22 may be of any desired 
form or may have any one or more of the 
forms of openings as illustrated in Figs. 7, 8 
and 9 which include holes 25, square shape 
slots 26 or saw-tooth slots 27. 

It will be seen from the foregoing detailed 
description that there is provided an im 
proved and novel method and means for re 
turning lubricant which has collected in some 
part of the refrigerating system to the com 
pressor and to accomplish this purpose with 
out the presence of moving parts. It is to be 
be provided and connected to any suitable 
part of the refrigerating system so that it 
will return the lubricant to the compressor 
in a satisfactory manner and thereby mate 
rially increase the efficiency of operation of 
such a refrigerating system. 

It will also be understood that this method 
of operation may be employed for the sepa 
ration of one liquid from two or more liquids 
of densities which are different from the 
density of the liquid to be separated. In ac 
complishing this purpose it is assumed that 
one of the liquids is capable of being volatil 
ized. When employing this method for re 
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moving one liquid from other liquids it is to 
be understood that the type of apparatus 
herein disclosed may be employed, or any de 

5 

sired modification thereof, and to preferably 
provide a separate container to which the 
liquid to be removed may pass to instead of 
passing to the compressor 1. The liquid 
which volatilizes may be retained or captured 
and used again in the cycle of operation of 
the liquids. It is to be understood that there 
would be no material modifications of the 
method of operation herein disclosed in pro 
viding the removal of one of these liquids. 
from the other liquids. . . . . . . 

It will be understood that while we have 
herein described in detail a particular em 
bodiment of our invention for purposes of 
full disclosures, and some detailed features 
which we are specifically claiming for a spe 
cial advantage, many changes and modifica 
tions may be made in the particular construc 
tion and arrangement of parts without de 
parting from the broad scope of our invention 
which is outlined in the sub-joined claims. 
We claim :- 
1. In a refrigerating system in which a 

refrigerant is adapted to be circulated, a com 
pressor having lubricant, a condenser for re 
ceiving said refrigerant from said com 
pressor, an evaporator for receiving said re 
frigerant in liquid form from said con 
denser, said evaporator adapted to absorb 
heat from the surrounding bodies, a conduit 
for conducting the refrigerant in gas form 
from said evaporator to said compressor, some 
of said lubricant being carried to said evapo 
rator by said refrigerant, a second conduit 
connecting said evaporator and said first con 
duit which second conduit is constantly open 
and which is adapted to receive relatively 
Small amounts of the lubricant and of the re 
frigerant in liquid form, said second con 
duit extending above the top level of liquid 
in said evaporator and being connected to said 
first conduit in a manner to have the passing 
of the refrigerant in gas form through said 
first conduit cause a reduction in pressure at 
the end of the second conduit at the point of 
juncture with said first conduit. 

2. In a refrigerating system in which a re 
y frigerant is adapted to be circulated, a com 

pressor having lubricant, a condenser for re 
ceiving said refrigerant from said compres 
Sor, an eyaporator for receiving said refrig 
erant in liquid form from said condenser, said 
evaporator adapted to absorb heat from the 
Surrounding bodies, a conduit for conduct 
ing the refrigerant in gas form from said 
evaporator to said compressor, some of said 
lubricant being unavoidably carried to said 
evaporator by said refrigerant, and a by-pass 
pipe connecting said evaporator and said con 
duit for permitting the return of said lubri 
cant to said compressor, said by-passpipehav 
ing a complete turn formed therein and ex 
tending above the top level of liquid in said 
evaporator. 

3. In a refrigerating system, the method 
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of returning to the compressor lubricant 
which has collected in the evaporator of said. 
system, which method consists in passing 
some of the lubricant and some of the refrig 
erant into a conduit connected between the 
evaporator and the compressor, applying 
heat to the lubricant and the refrigerant in 
said conduit to volatilize the refrigerant, and 
reducing the pressure at the mouth of the con 
duit near said compressor. 

4. In a refrigerating system in which a 
refrigerantis adapted to be circulated, a com 
pressor having lubricant, a condenser for re 
ceiving said refrigerant from said compressor, 
an evaporator for receiving said refrigerant 
in liquid form from said condenser, said 
evaporator adapted to absorb heat from the 
surrounding bodies, a conduit for conducting 
the refrigerant in gas form from said evapo 
rator to said compressor, some of said lubri. 
cant being carried to said evaporator by said 
refrigerant, and a city open bypassex. 
tending above the top level of liquid in said 
evaporator and leading from said evaporator 
to said compressor for permitting the return 
of said lubricant to said compressor without 
requiring said compressor to be operated, said 
bypass having a material part of its length 
positioned outside of the influence of said 
evaporator. 

5. The process of refrige 
E. compressing a refrigerant carrying a ubricant, liquefying the refrigerant, evapo. 
rating the refrigerant, assembling abody of 
liquid refrigerant and lubricant in the pres ence of evaporated refrigerant, withdrawing 
evaporated refrigerant from the presence of 
said body, passing all the evaporated refrig 
erant through an orifice to produce a fall in 
pressure in the withdrawn refrigerant to pro 
duce a suction, drawing liquid from said body 
due to said suction and again compressing 
said refrigerant. 

6. The process of refrigerating which com 
prises compressing a refrigerant carrying a 
lubricant, liquefying the refrigerant, evapo 
rating the refrigerant, assembling a body of 
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liquid refrigerant and lubricant in the pres 
ence of evaporated refrigerant, withdrawin 
evaporated refrigerant from the presence o 
said body, passing the evaporated refrigerant 
through an orifice to produce a fall in pres 
sure in the withdrawn refrigerant to produce 
a suction, drawing liquid from said body due 
to said suction, evaporating further refrig 
erant from the withdrawn liquid and again 
compressing the refrigerant. 

7. The process of refrigerating which com 
prises compressing a refrigerant carrying a 
lubricant, liquefying the refrigerant, evapo 
rating the refrigerant, assembling a body of 
liquid refrigerant and lubricant in the pres 
ence of evaporated refrigerant, withdrawing 
evaporated refrigerant from the presence of 
said body, producing a fall in pressure in the 

O erating which com 
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withdrawn Egint to produce a suction, 
drawing liquid from said body due to said 
suction, evaporating, further refrigerant 
from the withdrawn liquid and again com- . 
pressing the refrigerant. 

8. The method of returning lubricant from 
the evaporator to the compressor of a refrig 
erating system which consists in segregating 
a portion of the refrigerant and lubricant in 
the evaporator and heating the same by ab 
sorption of heat from the surrounding at 
mosphere to evaporate the refrigerant con 
tent and returning the oil to the compressor 
by conducting it in proximity to a zone of 
reduced pressure in the suction line. 

9. In a refrigerating system of the com 
pressor condenser expander type, a fluid ac 
cumulating chamber, a collection chamber, a 
suction line having communication with said 
chambers for withdrawing vapor therefrom, 
and a conduit connecting the collection cham 
ber with the suction line for returning lubri 
cant to the compressor. 

10. In a refrigerating system of the com 
pressor condenser expander type, a fluid ac 
cumulating chamber, a collection chamber, 
a suction line having comunication with said 
chambers for withdrawing vapor therefrom, 
and a thermosiphon conduit connecting a 
portion of the collection chamber with the 
suction line for returning lubricant to the 
compressor. 

11. In a refrigerating system of the com 
pressor condenser expander type, a fluid ac 
cumulating chamber, a collection chamber, 
a suction line having communication with 
said chambers for withdrawing vapor there 
from and provided with a restriction, a con 
duit connecting the suction line in the vicin 
S. of the restriction to said collecting cham 

/ 

12. In a refrigerating system of the com 
pressor condenser expander type, a fluid ac 
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cumulating chamber, a collection chamber, a 
suction line having communication with said 
chambers for withdrawing vapor therefrom, 
and provided with a restriction, a thermo 
siphon conduit connecting the suction line in 
the vicinity of the restriction to said collect 
ing chamber. ) 

13. In the method of refrigerating with a 
system of the compressor condenser expander 
type, accumulating liquid refrigerant and 
lubricant together in a first body, separating 
lubricant and refrigerant from said first 

10 
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20 

body to form a second body, vaporizing re 
frigerant in said second body by heat from 
the surrounding medium and utilizing the 
vapor thus formed to raise lubricant above 
said second body. 25 

14. In the method of refrigerating with a 
system of the compressor condenser expander 
type, accumulating liquid refrigerant and 
lubricant together in a first body, separating 
lubricant and refrigerant from said first body 130 
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to form a second body, evaporating refrig 
erant in said bodies, withdrawing refrigerant 
yapor from said first body, restricting the 
flow of vapor from said first body and utiliz 
ing pressure difference due to such restriction 
and the flow of vapor from said first body 
and the lifting effect of vapor from said sec 
ond body to create passage of lubricant from 
said second body. 

15. In the method of refrigerating with 
a system of the compressor condenser ex 
pander type, accumulating liquid refrigerant 
and lubricant together in a first body, with 
drawing lubricant and refrigerant from said 
first body to form a second body, evaporating 
refrigerant in said bodies by the absorption 
of heat from the surrounding medium, with 
drawing refrigerant vapor from said first 
body and utilizing the flow of vapor from said 
first body and the lifting effect of vapor from 
said second body to create flow of lubricant 
upwardly from said second body. 

16. In a refrigerating system of the com 
pressor condenser expander type, a fluid ac 
cumulating chamber adapted to contain both 
liquid refrigerant and lubricant, a second 
chamber arranged to receive liquid refriger 
ant and lubricant from said accumulating 
chamber, means for withdrawing vapor from 
said chambers, and a conduit for liquid from 
said second chamber to said vapor withdraw 
ing means extending in heat exchange rela 
5. with the medium surrounding the cham 
e.S. 
17. In a refrigerating system of the com 

pressor condenser expander type, a fluid ac 
cumulating chamber adapted to contain liq 
uid refrigerant and lubricant, a second cham 
ber arranged to receive liquid refrigerant and 
lubricant from said accumulating chamber, a 
suction line communicating with said cham 
bers for withdrawing vapor therefrom, and 
a conduit for liquid from said second cham 
ber to said suction line extending in heat ex 
change relation with the medium surrounding 
the chambers. 

18. In a refrigerating system of the com 
pressor condenser expander type, a flooded 
type evaporator adapted to contain a main 
body of liquid refrigerant and lubricant, 
means forming a chamber in said evaporator 
adapted to receive liquid refrigerant and 
lubricant from said main body, a vapor suc 
tion line from said evaporator, and a conduit 
for liquid from said chamber to said suction 
line extending outside of said evaporator. 

19. In a refrigerating system of the com 
pressor condenser expander type, a flooded 
type evaporator adapted to contain a main 
body of liquid refrigerant and lubricant, 
means forming a chamber in said evaporator 
adapted to receive liquid refrigerant and 
lubricant from said main body, a vapor suc 
tion line from said evaporator, and a ther 
mosiphon conduit for liquid from said cham 

t 
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berto said suction line extending outside of said evaporator. 
20. In a refrigerating system of the com 

pressor condenser expander type, a flooded 
type evaporator adapted to contain a main 
body of liquid refrigerant and lubricant, 
means, adapted to receive liquid refrigerant 
line from said evaporator having a fluid flow 
restriction, and a conduit for liquid from 
said means to said suction line adjacent said 
restriction. . . . 

70 

and lubricant from said main body, a suction 
75 

21. In a refrigerating system of the com 
pressor condenser expander type, a flooded 
type evaporator adapted to contain a main 
body of liquid refrigerant and lubricant, a 
partition forming a chamber in said evap 
Orator adapted to receive liquid refrigerant 

80 

and lubricant from said main body, a suction 
line from said evaporator having a restric 
tion, and a conduit for liquid from said cham 
ber to 
tion. 

22. In a refrigerating system of the com 
pressor condenser expander type, a fluid ac 

85 

said Suetion line adjacent said restric 

cumulating chamber, a collection chamber, 
a suction line having communication with 
said chambers for withdrawing vapor there 
from and a connection between the collection 
chamber and the Suction line for returning 
lubricant to the compressor and including 
capillary means for advancing lubricant in 
said connection toward said suction line. 

23. In a refrigerating system of the com 
pressor condenser expander type, an evap 
orator adapted to contain a main body of 
liquid refrigerant and lubricant, means 
adapted to receive liquid refrigerant and 
lubricant from said main body, a suction line 
from said evaporator, a connection for liquid 
from said means to said suction line includ 

95 
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ing capillary means for advancing lubricant 
in said means toward the suction line. 

24. In a refrigerating system of the com 
pressor condenser expander type, through 
which lubricant circulates with refrigerant, 
means for providing a fluid accumulation 
containing a refrigerant and a lubricant, a 
suction line, means for withdrawing lubri 
cant from said accumulation and returning 
it by means of the suction line to the com 
pressor, said means including capillary 
means exposed to the lubricant and arranged 
to advance lubricant toward the compressor. 

25. In the method of refrigerating with a 
compression type system through which lu 
bricant circulates with the cooling fluid the 
step which comprises raising the lubricant 
by capillarity from an accumulation with 
liquid cooling fluid toward the next succeed 
ing portion of the system. 

26. The process of refrigerating which 
comprises compressing a refrigerant carry 
ing a lubricant, liquefying the refrigerant, 
evaporating the refrigerant, assembling a 
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body of liquid refrigerant and lubricant in 
the presence of evaporated refrigerant, with 
drawing evaporated refrigerant from the 
presence of said body, and flowing lubricant 

5 by capillarity into the path of the with 
drawn refrigerant. 

27. The process of refrigerating which 
comprises compressing a refrigerant carry 
ing a lubricant, liquefying the refrigerant, 

10 evaporating the refrigerant, assembling a 
body of liquid refrigerant and lubricant in 
the presence of evaporated refrigerant, with 
drawing evaporated refrigerant from the 
presence of said body, simultaneously with 
drawing liquid refrigerant and lubricant 
from said body in substantially fixed relative 
proportion to the withdrawn evaporated re 
frigerant, and again compressing said refrig 
erant. 

20 28. The process of refrigerating which 
comprises compressing a refrigerant carry 
ing a lubricant, liquefying the refrigerant, 
evaporating the refrigerant, assembling a 
body of liquid refrigerant and lubricant in 
the presence of evaporated refrigerant, with 
drawing evaporated refrigerant from the 
presence of said body, producing a fall in 
pressure in the withdrawn refrigerant to 
produce a suction, drawing liquid from said 

80 body due to said 'suction, heating the with 
drawn liquid. to evaporate the refrigerant 
portion thereof and again compressing said 
refrigerant. - 

29. Refrigerating apparatus comprising, 
in combination, a chamber, means to define 
a liquid space and a vapor space in said cham 
ber, a discharge connection leading from the 
vapor space of the chamber, an orifice in said 
discharge connection operating to produce 
a space of diminished pressure and a com 
munication between said space of diminished 
pressure, and the liquid space of the cham 
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