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5 Claims. 

This invention relates to an oil level equaliz 
ing device for multiple compressor arrangement. 
In a mechanical refrigeration system lubrica 

tion of all the mechanical partS is neceSSary. 
Lubricating oil is circulated through the Con 
pressor and valves. In low temperature refrigera 
tion systems where the refrigerant is compressed 
in two or more stages, it is an established fact 
that all the oil will tend to migrate into the 
crankcase of One CompreSSOr. 

It is an object of this invention to produce an 
oil level equalizing device which will tend to 
maintain equal the oil levels in the Crankcases 
of a multiple compressor system irrespective of 
whether the compressors are located at the same 
or different levels and irrespective of whether 
the gaseous pressure in the crankcases of the 
compressors are equal or different. 
The drawing is a schematic showing of a low 

temperature multiple compressor refrigerating 
system provided with the oil level equalizing de 
vice, which is the subject of the instant inven 
tion. - 

Referring more particularly to the drawing 
there is shown a mechanical refrigeration system 
comprising the following elements: reciprocating 
piston type compressors and 2 provided With 
crankcases 3 and 4, oil separator 5, condenser 6, 
evaporator 7, float valve housing 8, float 9 pivoted 
as at 0 within housing 8, valve fl, a metering 3 
device such as capillary or restrictor tube 2 be 
tween condenser 6 and evaporator T. 
The low stage suction line or tube 3 Connects 

the evaporator 7 with the intake port of con 
pressor 4. The low stage compression discharge 35 
line or tube 4 connects the outlet port of Com 
pressor 4 with the suction or intake port of the 
high stage compressor . High stage compres 
sion discharge line 5 connects the exhaust port 
of compressor with the oil separator 5 wherein 40 
the lubricating oil is separated from the com 
pressed refrigerant in a well known manner. The 
use of oil separator 5 is preferred but. Optional. 
Tube or line 6 conducts the highly compressed 
gaseous refrigerant from the oil separator to 
the condenser. The oil which is separated from 
the gaseous refrigerant in separator 5 returns 
from the separator 5 through pipe line or tube 
it to the crankcase of high stage compressor . 
The oil level in crankcase 3 is indicated by the 
dotted line 8. The crankcase 3 is connected by 
tube or pipe line 9 with housing 8. Pipeline 20 
connects crankcase 3 with valve housing 8 above 
the oil levels in crankcase 3 and housing 8. Line 
9 communicates with crankcase 3 below oil level 55 

(C. 230-206) 
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f8. The use of line 20 is optional but is preferred 
because it maintains equal the gaseous pressure 
in Crankcase 3 and housing 8. Pipe line or tube 
2 connects the crank case 4 with port 22- in 
housing 8. Port 22 is preferably located in the 
bottom of housing. 8 but in any event below the 
oil level 23 in housing 8. The oil level in crank-, 
case 4 is indicated by the dotted line 24. 
The instant oil level equalizing device is shown 

incorporated in a multiple stage refrigeration 
System only for purposes of description and not 
by Way of limitation. The instant oil level equal 
izing device can be used in any multiple com 
pressor system. 

ls The operation of the multiple stage low tem 
perature refrigeration system is conventional and 
Will only be described briefly. The gas entering 
compressor 2 through the low stage suction line 
is compressed and discharged through line 4 

20 into high stage compressor where this refrig 
erant is compressed to a higher pressure and 
then discharged through line 5 into oil separator 
5 where the oil is separated from the gaseous 
refrigeraht. The compressed gaseous refrigerant 

25 passes along line 6 into condenser 6 where it 
is cooled and condensed to a liquid state. The 
liquid refrigerant passes through capillary or re 
strietor tube 2 to evaporator 7 where it evap 
-Orates and takes up heat in a well known manner 
to effect refrigeration. 
As shown, compressors and 2 are positioned 

at the same level but it is understood that either 
of compressors and 2 can be positioned on a 
higher level than the other. The entire system 
is a closed System and the crankcases 3 and 4 
and the valve housing 8 are pressure and vacuum 
tight. The float valve arrangement shown will 
maintain the oil in the crankcase housings 3 and 
4 of the compressors equal or at the same level, 
8 and 24, even though the crankcases 3 and 4 
are operating at different pressures and even 
though the compressors, are located at different 
levels. 
Walve housing 8 is preferably made in two 

i sections 25 and 26, the upper section 26 being 
telescoped within Section 25. The junction line 
28 on the outside of housings 25 and 26 serves 
as a calibration indicating the level 23 at which 
float valve it will open. If the pressure in crank 
case 3 is higher than that in crankcase 4 (irre 
spective of whether crankcase 3 is positioned at 
a higher or lower level than crankcase 4), then 
calibrated opening line 2A should be positioned 
in the horizontal plane of the correct oil level 
8 which it is desired to maintain in crankcase 
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3. If the gaseous preSSures in Crankcases 3 and 
4 are the Same but crankcase 4 is positioned at 
a higher level than Crankcase 3, then the cali 
brated opening point or line 28 should be posi 
tioned in the horizontal plane of the oil level. Of 
the higher located crankcase 4. 
In the operation of the above System any oil 

returning to compressor 2 with the gaseous re 
frigerant through line 3 Will or may be in part 
retained in compressor crankcase 4 and in part 
discharged With the low Stage compreSSed gas 
through line 4 into compreSSOr . If desired, 
in accord With conventional practice, crank 
case 4 will be ported to Suction line 3 and 
maintained at the same pressure as suction line 
i3 and crankcase 3 will be ported to suction 
line 4 and maintained at the Same-preSSure as: 
suction line 4. Also any oil removed from the. 
crankcase 4 of compressor 2 will be discharged 
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line between Said housing and the reservoir of 
Said higher Stage compressor, a liquid conduct 
ing line between Said housing and the reservoir 
of the low Stage compressor, said first mentioned 
liquid line being Open. Whereby the liquid lub 
ricant levels in the reservoir of the higher stage 
Compressor and the housing Will equalize, a valve 
controlling the fiOW of liquid lubricant from said 
housing to the reservoir of the lower stage com 
pressor, and means responsive to the liquid level 
in Said housing for Opening Said valve when 
the liquid level in Said housing rises above a de 
Sired normal liquid level in the reservoir of the 
higher stage compressor Whereby the lubricating 
liquid flows from Said housing into the reservoir 
of the lower stage compressor and the liquid in 
said reservoirS is maintained at desired levels. 

to compressor . The oil discharged from comr 20 
pressor through line f Will be separated in 
separator 5 and returned to crankcase 3 through. 
line 7. - . . . . . .- ... - - - - - - 

The return of oil through line f l to crank 
case 3 tends to raise the oil ievel 8 in this 25 
crankcase. Since the oil in housing 8 and crank 
case 3 is under the same pressure, it Will flow 
from crankcase 3 into housing 8 tending to make 
the oil levels in housing 8 and crankcase 3 equal. 
As the oil returns to crankcase 3 through line 

and raises oil level 8 it raises the oil level 
23 in housing 8 a like amount until ievel 23 has 
raised to the point at which float 9 opens needle 
valve f so that oil can now flow from housing 
8 through line 21 into crankcase 4. When the 
oil ceases to flow from the separator 5 into 
crankcase , the oil level stabilizes at its proper 
point and the float 9 closes needle valve if 
thereby preventing further flow of oil through 
line 2 to crankcase 4 and this closing of valve 

isolates crankcase 4 from crankcase 3. In 
this way the pressure in crankcase 3 can be 
maintained at a higher pressure than that in 
crankcase 4. . - 
From the above it is evident. that the instant 

compressor oil equalizing valve arrangement 8, 
9, 10, will prevent the migration of all the 
oil into one compressor and at the Same time 
permit a difference in pressures in the different 
crankcases. - - - - - - - 

In installing the oil level equalizing valve ar 
rangement, which is the subject of this inven 
tion, it is only necessary to connect this equal 
izing valve arrangement into the System as in 
dicated and to mount the valve arrangement, SO 
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that the opening level indicating line. 28 is on 55 
the same level as the correct oil level in the 
crankcase to which the inlet Side of the housing 
8 is connected by line 9, then the correct amount. 
of oil is poured into each crankcase. 
after, during the operation of the compressors, 
oil leaving any crankcase will be automatically 
returned in like amount to that crankcase to 

There- 60 

maintain all the compressor crankcases at their. 
proper level. 
I claim: 
1. In combination at least two compreSSOrS 

for compressing gas in multiple stages, a fluid 
conducting line connecting the discharge outlet 
of the lower stage compressor in series with 
the intake port of the higher stage compreSSOr 
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so that the fiuid compressed in the lower stage 
compressor is charged into the higher stage com 
pressor, each compressor having a reservoir for 
liquid lubricant, a housing, a liquid conducting 75 

2. The combination claimed in claim 1 includ 
ing a separator, a fluid line connecting the dis 
charge port of the higher stage compressor with 
the separator whereby the liquid lubricant is 
Separated from the compreSSed gas, and a fluid 
conducting line connecting said separator with 
the said reservoir of the higher stage compressor 
for returning the liquid lubricant from the sepa 
rator to Said last inentioned reservoir. 

3. The combination claimed in claim 2 wherein 
the reservoir of the higher stage compressor - is 
maintained at a pressure higher than the reser 
voir of the lower stage compressor. 

4. In combination at least two compressors for 
compressing gas in multiple Stages, a fuid con 
ducting line connecting the discharge outlet of 
the lower stage compressor in Series with the in 
take port of the higher stage compressor so that 
the fluid compreSSed in the lower stage compres 
sor is charged into the higher stage compressor, 
each compressor having a reservoir for liquid 
lubricant, a housing, a liquid conducting line 
between the iOWer portion of Said housing and 
the lower portion of the reservoir of Said higher 
Stage compreSSOr, a fluid conducting line. Con 
necting the upper portion of Said housing with 
the upper portion of the reservoir of Said higher 
Stage compreSSOr whereby the gaseous pressures 
in Said housing and reservoir are equalized, a 
liquid conducting line between said housing and 
the reservoir of the low stage compressor, said 
iiquid conducting line between said housing and . 
the reservoir of Said higher stage compressor . 
being open and Said housing being disposed gen 
erally at the same level as the reservoir of said 
higher stage compressor Whereby the liquid lu 
bricant levels in Said last mentioned reservoir 
and the housing Will equalize, a valve controlling. 
the fioW of liquid lubricant... from said housing: 
to the reservoir of the lower stage compressor, 
and means responsive to the liquid level in said: 
housing for opening Said valve when the liquid. 
level in Said housing rises above a desired normal 
liquid level in the reservoir of the higher stage 
compressor Whereby the lubricating liquid flows 
from Said housing into said reservoir of the . . 
lower Stage. Compressor and the liquid in said 
reservoirS is maintained at desired levels. 

5. In combination, at least two compressors 
for compressing gas in multiple stages, a fluid 
conducting line Connecting the discharge outlet. 
of the lower stage compressor with the intake 
port-of the higher stage compressor, each com 
pressor having a reservoir for liquid lubricant, 
the reservoir for the higher stage compressor 
being maintained at a higher pressure than the 
reservoir for the lower stage compressor, a hous 
ing, a liquid conducting line connecting the lower 
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portion of said housing with the lower portion 
of the reservoir of said higher stage compreSSOr, 
a fluid conducting line connecting the upper pore 
tion of the housing with the upper portion of 
the reservoir of the higher Stage compressor 
whereby the gaseous pressures in Said housing 
and said last mentioned reservoir are equalized, 
said housing being disposed at Substantially the 
same level as Said last mentioned reservoir and 
the liquid conducting line between Said housing 
and said last mentioned reservoir being open 
whereby the liquid lubricant levels in said hous 
ing and said last mentioned reservoir Will equal 
ize, a liquid conducting line connecting said 
housing with the reservoir of the lower stage 
compressor, a valve for controlling the flow 
through said last mentioned liquid conducting 
line, means responsive to the liquid level in said 
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housing for closing said valve when the level 
of the liquid in the reservoir in the higher stage 
compressor is at or below a desired normal level, 
and means in circuit With said higher stage 
compressor for separating the lubricant in the 
fluid discharged from said higher stage com 
preSSOr, said last mentioned means being con 
nected with the reservoir of the higher stage 
compressor for returning the separated lubricant 
to the reservoir of the higher stage compressor. 

EDWARD P. KELLE. 
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