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OE, REMOVAL SYSTEM FOR REFRIGER 
ATION APPARATATUS 

Alonzo W. Ruff, York, Pa., assignor to W. C. Patr 
terson & Associates, Inc., York, Pa., a corpora 
tion of Fennsylvania, 

Application December 9, 1952, Serial No. 324,942 
(Cl. 62——3) 4 Claims. 

This invention relates to refrigeration appa 
ratus and more particularly to oil removal SyS** 
tems in apparatus designed to provide extremely 
low temperatures for low temperature storage of 
food products or for test, rooms and the like. 

It has been determined that refrigeration SyS 
tems best adapted to extreme low temperature 
applications are those which employ a Surge drum 
as a storage receptacle for liquid refrigerant Sup 
plied by a compressor, and in which the liquid 
refrigerant in the surge drum is circulated, pref 
erably by means of a small positive displacement 
type pump, to conventional evaporators. 
The problem of oil removal is unfortunately 

as much of a problem in apparatus of this type 
as in any conventional refrigeration System, 
There are numerous devices ShoWn in the prior 
art for effecting a separation of oil from the re 
frigerant and returning it to the compressor. 
Refrigerants of the Freon group are all readily 
miscible with lubricating oils and it is With ap 
paratus using such refrigerants with which the 
instant invention is concerned. My prior Patent 
No. 2,617,265 illustrates one form of apparatus for 
achieving the desired results in apparatus of this 
type. The apparatus shown in that patent nakes 
Use of the Waste heat from the motor Which drives 
the pump to operate a Small oil still which may or 
may not be constructed as a part of the Surge 
drum itself. The preferred embodiment of the 
apparatus of this invention, however, would in 
clude locating both the pump and the oil still 
evaporator within the refrigerated Space. 
This invention has at its object the provision of 

apparatus for effecting a separation of oil from 
the refrigerant, and returning it to the compres 
Sor in a Simple and no Vel manner. In general, 
this invention applies to plural evaporator SyS 
tems and nakes use of one of the evaporators in 
the cold space to serve also as an oil still. A com 
plete understanding of this invention may be had 
from reading the folloWing specification in con 
junction with the attached sheet of drawing, the 
single figure of which shows in diagrammatic 
form a preferred embodiment of the apparatus. 

Referring now to the drawing, the Surge drum 
0, compressor and condenser f2 are connected 

together by closed conduits so that the compres 
Sor may function to Supply liquid refrigerant to 
the lower portion of the Surge drum and to 
withdraw gaseous refrigerant from the upper por 
tion of the drum. Operation of the compressor 
may be controlled in any convenient manner, aS 
for example by a float Switch in the drum to main 
tain therein a predetermined level of liquid re 
frigerant. 
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The remainder of the refrigerant circuit in 

cludes a pump 3 and a plurality of evaporators 
4, 5, 6 and 7. The pump 3 may conveniently 
be of the positive displacement helnetic liquid 
type. Closed conduits connect the inlet of the 
pump with the lower portion of the Surge drum, 
and the outlet of the pump with the inlet of each 
of the evaporators. It will be understood that 
any number of evaporators could be used and the 
four shown in the drawing are for illustrative 
purposes only. Also, as indicated in the drawing, 
the evaporators may be located at substantial dis 
tances from each other. Evaporators 4, 5 and 
6 have their outlets connected to a COInithOn re 

turn conduit which connects them to the upper 
portion of the surge drum 8. Evaporator f7, 
however, has its return conduit 8 connected to 
the suction line of the compressor. Admission of 
refrigerant to evaporator may be controlled by 
a conventional thermal expansion valve 9 and 
bulb 2. Obviously, an equally workable arrange 
ment would be to substitute a capillary tube for 
valve 9. Such a tube, of course, would have to be 
accurately proportioned for a specific design bal 
3Ce. 

In the operation of the system therefore, the 
evaporator T functions both as an evaporator to 
cool the refrigerated space and as an oil still to 
separate oil from the refrigerant. By virtue of 
its separate return connection to the Suction line 
of the compressor, the separated oil is carried 
through the return conduit 3 and back to the 
Suction inlet of the compressor. 
In order to assure a proper Working preSSure 

for this evaporator, a valve 2 is provided in the 
outlet conduit from the pump 3. This valve is 
positioned beyond the point where the evaporator 
T inlet conduit is connected to the outlet of the 
pump 3. This serves then to provide a slightly 
higher feed pressure in the line to evaporator 
than in the lines to the remaining evaporators 
and wave 9 will therefore function in norral 
fashion. In other words, Valve 2 produces a 
pressure difference to assure feeding refrigerant 
through control valve 9. Also, while indicated 
as a valve in the drawings, 2 could take any 
known form of restricting means. 
From the foregoing, it will be apparent to those 

skilled in the art that the apparatus herein dis 
closed comprises a new and useful oil return SyS 
ten especially adapted for use in Connection. With 
a specific type of refrigeration system applicable 
generally to the extreme low temperature field. 
The novel features are Set forth with particularity 
in the appended claims. 



2,655,794 
s 

I claim: 
1. A refrigeration System comprising in COn 

bination: a Surge drun; compreSSOr means; CO 
denser means; conduit means connecting Said 
surge drum, conpressor and condenser for fur 
nishing liquid refrigerant to the lower portion 
of said drum and removing gaseous refrigerant 
from the upper portion of said drum; a plurality 
of evaporators; a pump connected to Supply liq 
Uid refrigerant from Said druim to Said evapOr 
ators; means for establishing a pressure in the 
refrigerant Supply line to one of Said evapor 
ators higher than the pressure in the Supply line 
to the other evaporators; means for controlling 
the admission of refrigerant to Said. One evapor 
ator; a closed conduit connecting the outlet of 
said one evaporator to the Suction side of Said 
compressor; and a common return condit-cone 
necting the outlets of the remainder of said evap 
orators with said. Surge drum; wherby Said. One 
evaporator functions also as an oil still to return 
oil to the compreSSOr. 

2. In a refrigeration system of the type in 
which a compressor maintains a body of liquid 
refrigerant in a surge drum and in which a pump 
is connected to feed refrigerant to a plurality of 

- evaporators; an oil return system comprising: 
means connecting the outlet side of One of Said 
-evaporators to the suction side of the COn 
pressor; means for establishing a greater pres 

. Sure in the feed line to said one evaporator than 
in the lines to the other evaporators; means 

- for controlling the admission of refrigerant to 
said one evaporator, and means providing a con 
non return for refrigerant to the Surge drum 
from the remaining evaporatorS. 

3. A refrigeration Systern Comprising in COn 
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4. 
bination: a surge drum; a compressor; a con 
denser; means including closed conduits con 
necting said drum, compressor and condenser in 
a closed refrigerant circuit whereby said com 
pressor will function to maintain a body of liq 
uid refrigerant in the base-of. Said drum and 
Withdraw gaSeous refrigerant from the upper 
portion of Said drum; a plurality of evaporators; 
a pump; a closed conduit connected between the 
inlet of said pump and the lower portion of said 
Surge drum; a Second closed conduit connected 
between the Outlet of Said pump and the inlet 
of Said evaporators; valve means positioned in 
said second conduit beyond the inlet to one of 
Said; eWaporators; a third conduit connected be 
tWeen the outlet of Said One evaporator and the 
Suction side of Said compressor; a thermal ex 
pansion. Valve connected in the inlet line of said 
One evaporator; and conduit Ineans connected 
between the outlets of the other evaporators and 
the upper portion of the Surge drun. 

4. A refrigeration System as defined by claim 1 
in which the pump is a positive displacement her 
metic liquid type. 

ALONZO W. RUEE. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Nuin) Nale Date 
2,032,230 Smallet al. -------. Feb. 25, 1936 
2,154.905 Kagi ------------- Apr. 18, 1939 
2,223,882 Beline –––––-------- Dec. 3, 1940 
2,570,979 Phillips ------------ Oct. 9, 1951 

OTHER REFERENCES 
Air Conditioning and Refrigeration News, Sept. 

1, 1952, p. 10. 


