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This invention relates to apparatus'for the 
compression of gases and has particular appli- ' 
cability to the refrigerating plants or systems in 

- which a gas is compressed into the liquid refrig 
erant. One of the objects of. the invention is to 

5 separate the lubricant from the compressed 
gases discharged from the compressor and to 
provide means responsive'to the pressure of the 
compressed gas for permitting the separated 
lubricant to ?ow to the compressor only when 

10 the compressor is operating. The invention aims ' 
to provide automatic means for preventing the 
return of compressed gas to the compressor and 
also the return of lubricant to the compressor 
when the compressor is stopped. 

.216 The apparatus of the invention comprises a 
compressor connected to a source of gas, a con 
duit system for passing the compressed gas, to 
gether with entrained'or associated lubricant, to 
a lubricant separator and for returning the sep 

20 arated lubricant to various parts of the compres 
' sor, and means actuated by the gas ?owing 
through the conduit from the compressor con-' 
trolling the ?ow of lubricant from the separator 
to the compressor I _ 

g5 ‘ It is an object of the invention to provide, in 
a refrigerating system having a gas compressor, 
means responsive to the pressure of gas dis 
charged from‘ the compressor for controlling the 
?ow of condensed refrigerant to an evaporator‘ 

30 and particularly for stopping the ?ow of refrig 
erant from the condenser to the evaporator 
when the compressorcis stopped. In a refrig- . 
erating system in which lubricant is separated 
from the compressed ?uid and returned to the 

86 compressor, the invention aims to provide valve 
means controlled by the pressure of the sep- 
arated lubricant for controlling the ?ow of re 
frigerant from a condenser to an evaporator in 
dependence upon the compressor operation, and 

40 particularly to prevent the ?ow when the com 
pressor is stopped.- The invention also aims to 
provide means actuated by the said pressure of 
the separated lubricant ‘for introducing regu 
lated quantities of liquid refrigerant into the 

% gases passing into the compressor for the pur 
I pose of controlling the temperature thereof. 

In the accompanying drawings, 
Fig, 1 is an elevation view, partly in section, of 

apparatus embodying the invention; a 
Fig. 2 is an elevation view, partly in section, 0 

apparatus embodying the invention; 

at 

Fig. 3 is a detailed sectional view of the com-, 
pressor shown in Fig. 2, and 

Fig. 4 is an elevation view, partly in section, 

l 

.(Cl. 62-115) 
of apparatus embodying the invention as em 
ployed in a refrigeratingusystem, ' 
The apparatus, particularly that shown in Fig. 

1, comprises a compressor i of the reciprocal pis 
vton type having a gas vinlet port 2 to which is 
connected a conduit 3 leading to a source of gas 5 _ 
(not shown) such,’-for example, as the evapora 
tor of a refrigerating system, and a shut-off 
valve 4 in the conduit. The exhaust port 5 of the 
compressor connects to a discharge or delivery 

ated device 8 and lubricant separator H are con‘ 
nected in the conduit 6 and the compressed 
gases from the compressor pass therethrough 
and to the place where the gases are to be used I 
such, for example, as a condenserv of a refrig- 15 
erating system (not shown). The device 8 has a . 
piston 9 which is set in operation by the pres 
sure of gases ?owing therethrough from the 
compressor. The piston has a rod l0 attached 
thereto connected to a slide valve or piston i3 v20 
which operates in a cylinder M. The separa 
tor H has a reverse ?ow baii‘le I5 which causes 
the gases to change direction and the oil to be 
deposited'in the lower portion thereof. The sep-. 
arator may be provided with suitable cooling 25 p , 
means such as the coil I6 through which a cool-° 
ing ?uid may be circulated. The quantity of‘ 
oil in the lower portion of the separator may be ' 
observed by means of a gauge glass IT. ‘A con 
duit 20 is connected to the lower portion of the 30 
separator and the cylinder [4. The pipe or con 
duit 20 leading from the cylinder I 4 connects to 
three separate conduits, 2|, 22 and 23, each of 
which is provided with a regulating valve 24 and 
observation window 25. The conduit 2| connects 35 
to the crankcase of the compressor, the pipe 22 to 

~ the inlet port 2, and the conduit 23 to the cylin 
der of the compressor. The conduit 20 may be 
providedwith a suitable strainer 26 which is 
preferably positioned near the lower portion'of 40 
the separator. The bottom of the separator may 
be provided with a valve controlled drain 21. 
The crankcase of the compressor is connected 

by a conduit 28 to the intake port 2 or conduit 
3 so that the pressure in the crankcase may be 45 i 
the same as that of the ‘gas entering the com 
pressor. . _ 

In operating the apparatus of Fig. 1, the gas 
is sucked through the conduit 3, and the intake 0 
port 2, by the compressor and the compressed 
gas, together with its entrained lubricant, forced 
through the exhaust port 5, the conduit 6, valve 
77, the gas controlled device 8, the separator I l, 
and delivered to its place of use. Due to the 55 

conduit 6 having a shut-off valve 7. A gas actu- l0 
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pressure of the ?owing gas, the piston '9 is‘ 
shifted, i. e., elevated and the passageway through 
the device 9 is opened. By reason of’ the slow 
?ow of the compressed gas in thelseparator II 
and the abrupt change in direction, the en 
trained lubricant or oil is deposited in the bot 
tom. The lubricant in the bottom of the sepa 
rator has imposed upon its surface the pressure 
‘of the gases ?o'wing' theréthrough, and the lubri 
cant is, accordingly, forced through the pipe 29, 
and since the piston 9 is in an ‘elevated position,» 
the slide valve I3 is likewise raised and the lubri 
cant is free to ?ow into and out‘of the cylinder 
14, through the conduit 29 and into the various 
conduits 2|, 22 and 23. The valves 24 may be 
separately adjusted for the purpose of controlling, 
the quantity of oil which it is desired to pass 
through the various conduitsto the compressor. 
It is to be understood that the lubricant which 

20 accumulates in the separator may be passed in 
the manner indicated to all points of the system 
requiring lubrication. . The lubricant which 

~ passes through conduit 22 and enters the port 2 
becomes mixed with the gases and upon enter 

25 ing the cylinder of the compressor, it lubricates 
the piston and upper working-surfaces of ‘the 
compressor.v _ - 

' When the compressor 1 stops and there is no gas 
?owing through the conduit 6, the piston 9 moves 

30 downward and causes the ‘slide valve or piston I3 

35 operation. .The closing 

to close the chamber l4 to the flow of gases 
through the conduit 29.‘ It is,'accordingly, not 
possible for lubricant to ?ow from the separator to 
the compressor when the compressor isv not in 

of .the passageway 
_ through conduit 6 by the downward movement of 

45 

50 

piston‘ v9 prevents the. compressed gas to return to 
the compressor when the compressor is stopped. 
The apparatus shown in Figs. 2 and 3 comprises 

a compressor 39-havin'g a rotary compressor unit 
3| which is driven by the shaft 32 mounted on ball 
‘bearings 33. The compressor has an intake port 
2 connected to a conduit 3 leading to a source of 
gas (not 'shown) and an exhaust port 5 connect-. 
ing with the conduit.6. The conduit 6 connects 
on both sides of' the gas actuated device 9 and to 
a condenser 35. The conduit _6 connects to a 
chamber or reservoir 36 of the condenser which is 
formed by the wall 29'. The chamber 36 serves as 
a reservoir for the accumulation of lubricant car 
ried along with the- compressed vapors or gasesv 

The device 9 has a piston 
9,which is movable by the pressure of gas ?owing . 
from the compressor. 

' therethrough and -a rod HI to which is attached 
55 the-slide valve I; mounted in the chamber I4. 

‘~ The lower portion of the reservoir 36 is connected 

.as 

70 

by conduit 29 to the chamber l4. The chamber 
I4 is connected by conduit 29 to three separate 
conduits, 31‘, 39 and 39, each of which has a con 

‘60 trol valve 24 for regulating the quantity of lubri- ' 
cant passing theret?rough. These conduits, 31, 
38 and 39, connect to the bearings-33 and theinlet 
port 2, respectively. The conduit 29 may be pro 
vided with a suitable strainer 26. 
A pipe 49 connects the lower portion of the 

condenser-135, where lique?ed gases accumulate, . 
and to a control-device 4| and extends to'a place 
of use of the condensed gas such, for example, as 
an evaporating unit (not shown) of a refrigerat 
ing system. The control device 4| comprises a 
valve member 42 which is pressed by the spring 
43 into engagement with the seat 44. The valve 
member 42 is connected by a rod 45 to a piston 46 ' 
mounted in the cylinder 41 one side of which con 
nects by conduit 49 to the conduit 29 and the other 

‘2,155,051 
side of which is connected by conduit 49 to the‘ 
intake conduit 3. 
In operating the apparatus of Fig. 2, the gases 

' to be compressed are suckedthrough the intake 
port 2 from the conduit 3, discharged through the 

- port 5 in a compressed state, passed through they 
device 9, and the conduit 6, into the condenser 35. 
The lubricant which has been entrained with the 
gases during compression 'is separated from the 
gases and accumulates in the reservoir '36. The 
lubricant in the reservoir 36 is under the pressure 
of the ‘compressed gases and the lubricant is, ac 
cordingly, forced into conduit 29 and to the cham 
ber l4. When the piston 9 of the device 9 is held 
in an upright position because of ‘the pressure of 
gas ?owing therethrough, ,the valve l3 ‘opens a 
passageway through chamber l4. The lubricant 
is then free to pass from the chamber l4 through 
the conduit 29 and the various branches thereof, 
31, 39 and 39, and be delivered‘ to various parts of 

10 

15 

the compressor, in a quantity which is selectively ~ 
determined for each conduit by the regulating 
valves 24. ' Since the piston 9 is held in an upright 
or open position only when gas is flowing through 
the device 9 from the compressor, the slide valve 
I3‘ is, accordingly, only open to the ?ow of oil from 
the reservoir 36 to the conduit 29 when the ‘slide 
valve 13 is held in an upright or open position by 
the piston‘ 9. When the compressor stops, the 
piston 9 is depressed and the slide valve l3v closes 
the passage through chamber l4 to .the flow of oil 
from the reservoir 36 to the various parts of the 
compressor, and the depressed position of piston 
9 prevents a return of the compressed gas to the 
compressor. . . , 

The compressed and lique?ed gases from the 
.lower portion of the condenser 35 may flow 
through the pipe 49 to its place of use only when 
the valve member 42 is in- an open position. The 
valve member 42 is forced into a closed position on 
the seat 44 by the spring 43 at all times except 

to 

when the compressor is operating and passing gas " 
through the device 9 with su?icient force to raise 
the piston 9 and open the slide valve l3‘ and the 
chamber H to the passage of lubricant through 

- the conduits 29 and 49 to the cylinder 41. ’ The 
pressure in the lubricant cylinder 41, when the 

_ compressor is in operation, may be .su?icient to 
overcome the resistance of the spring and depress 
the valve member 42 thereby enabling the con 
densed gases to pass through’ the conduit 49 from 
the condenser 35. Whenever the compressor 
stops, the ?ow of lubricant from the reservoir 36 
to the-various parts of the compressor and to the 
cylinder. 4_'l'is stopped and it is then not possible. 
for the condensate-in the condenser 35 to flow 
through the conduit 49. After starting 'the appa 
ratus,- if an,_over-pressure arises in the lubricant 
return pipe behind the chamber l4 against the 
pressure in the intake pipe 3,>the piston 46 is 
pressed downward against the spring 43, so that 
the valve member 42 is removed from its seat 44 
and the lique?ed refrigerant can pass out of con 
duit 4.9. The control device 4| has the effect that 
the,valve 42 in pipe 49 leading from the condenser 
to the place of gas use is held open automatically 
during the operation of the compressor and re 
mains closed after stoppage of the compressor 
during the non-operating time. ”When an evap 
orator is used, for example, it can not be ?ooded 
with the liquid refrigerant which is in the con 
denser, when the compressor is stopped. When 
‘the compressor is again put in operation there is 
.no danger of inadmissible wet working. ' 

Theapparatus shown in Fig. 4 is similar 'in 

45 
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many respects to that shown in Figs. 1 and 2, and 
comprises an evaporator .58 of a refrigerating 
system connected directly to the intake conduit 8 
and a condenser 5|‘ in the form of a coil con 
nected directly to the conduit 6. The lower por 
tion of the condenser, where the condensed re 
frigerant accumulates, is connected by pipe 40 to 

x the control device 4| and the refrigerant may,v 

10 
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accordingly, pass through the valve opening 44 
to the evaporator 50. The cylinder 41 of the 
device 4| is connected by conduit 48 to the lubri 
cant conduit 20,which receives lubricant from 
the separator“. 
is connected by the conduit 48 to the intake 
conduit 8. The pipe 48 has a controlv valve 52 

. for controlling the quantity of refrigerant pass 

_85 

- and the slide ,valve or piston I3 is likewise in an ' 

45 

50 

80 

ing to the evaporator 50 and has a pipe 53 con 
nected thereto which leads to a regulating valve 
54. The regulating valve 54 has a cylinder 55 in 
which is mounted a piston 56 one end of which 
is‘ connected to a valve member 51, which en 
gages the seat 58 and is actuated in one direc 
tion by the spring 59. One side of the piston 
55 connects by conduit 88 to the intake conduit 3, 
and on the other side to conduit 22. 'The cylinder 
55 has an annular channel 6| connecting to a 
passageway 62 leading into the conduit 88. 
In operating the apparatus shown in Fig. 4,. 

the gases in the evaporator 50 pass through the 
conduit 3, valve 4 and port 2 into the compressor 
i, where they are compressed and forced through 
the exhaust port 5 into the conduit 8. In passing 
through the conduit 6 the gases must pass 
through the device 8, thereby raising the piston 9. 
From the device 8 the gases pass into the sep-' 
arator | I, where the oil is deposited in the bottom 
and then ?ow into the condenser 5| where they 
are lique?ed \and accumulate in the bottom. 
when the compressor is inoperation, the piston 
9 of the device 8 is in an open or upright position 

upright or open position, thereby permitting lu 
bricant to ?ow through the conduit 20 and to be 
distributed into the various connecting pipes 
2|, 22, 23 and 48. Due to the pressure of the 
lubricant in conduit 48, piston 41 of .the control 
device 4| is forced downwardly, thereby depress-' 
ing the spring 43 and moving the valve member 
42 awayfrom the seat 44 permitting the con 
densed refrigerant to pass through the pipe 48 
and into the evaporator 50. The passage of the 
condensed refrigerant from the pipe 48 to the’ 
evaporator may be controlled as to quantity by 
valve 52, and to’the regulating valve 54 by the 
valve 86. ‘When the compressor | is operating, 
and lubricant permitted to ?ow through the con 
duit ‘20, it may be passed in regulated quantities 
by means of the valves 24 into the conduit 2|, 
22 and 23, and to the cylinder 55. Due to the 
pressure of the lubricant, the piston 56 is moved 
to the right against the action of the spring '59 
thereby moving the valve member 51 away from 
the seat 58 and permitting the liquid refrigerant 
to pass into the port 2 or intake conduit 3. At 
the same time the lubricant may enter the chan 
nel 8| from which it ?ows through the duct or 
passageway 62 into the conduit 60, leading to' 
the port 2 or intake'conduit 3. In this manner, 
both lubricant and liquid refrigerant may be 
incorporated in or added to the gases being 
sucked into the compressor. The liquid refrig 
erant serves as a cooling medium for the pur~ 
pose of stabilizing or otherwise regulating the 
temperature of the compressor and the lubricant 
may be atomized or dispersed in the gases there 

One side of the cylinder'?' 

3 
by serving as a lubricant for the upper portion 
of the compressor cylinder. Since the cylinder 
9 of the device 8 is only moved to a position 
whereby the slide valve or piston l3 opens the 
passageway through the chamber l4, to the ?ow 
of lubricant through the conduit 28 to the control 
device 4|, or to the regulating device 54, when‘ 
the compressor is running, the condensed re 
frigerant is not permitted to ?ow out of the 
condenser to the evaporator, or to the compres 
sor, except when the compressor is in operation. 
The invention may be applied to plants other 

than refrigerating plants, for example, to chem 
ical plants or compressed air plants. In a plant 
there can be present one or more compressors, the 
lubricant according to the invention being led 

' back only to a part of the compressors or to all 
of them. The gas actuated device may be ar 
ranged directly in the delivery pipe, or it may 
be connected thereto by aid of another pipe. 
The construction of the individual control or 

regulating devices can be any desired. The gas 
actuated device may be arranged separately in 
space from the'valve it operates. Between the 
separate devices there may be inserted hydraulic, 
pneumatic, electric or mechanical transmission 
devices. ‘Through the lubricant pressure, which is 
interrupted during the stoppage time, other con 
trol devices can also be influenced. The control 
devices may be closed instead of open dining the 
operating time andmay be opened‘ only on stop 
page. The gas actuated device in the ‘delivery 
pipe of the compressor may be formed simulta 
neously as a non-return device in such a way 
that, after stoppage of the compressor, a back 
?ow of the compressed medium into the com 
pressor is prevented. In the separator or in the 
pipe leading back from the separator to the com 
pressor there may be installed a ?oat, which 
shuts off the lubricant return pipe when too lit 
tle or no more lubricant is present in the sepa 
rator. ' > 

I claim: 
1. Apparatus for the compression of gases 

which comprises means for supplying gas to a 
compressor, a lubricant separator, delivery~ con 
duit means for passing compressed gas and en 
trained lubricant from the compressor into the 
separator, a conduit for returning the separated 
lubricant to the compressor, a valve in the last 
named conduit, means actuated by the com 
pressed gas for opening the valve to the ?ow of 
lubricant when the compressor is running and for 
closing the valve when the compressor is stopped, 
a condenser connected to the separator to receive 
gases from the compressor, a. valve controlled 
means for passing the condensate to an evaporat 
ing unit, and means operatively connecting the 
valve controlled means to the means operated 
by the compressed gas, whereby condensate is 
passed to the evaporating unit only when the 
compressor is running. 

2. Apparatus for the compression, of gases 
which comprises a compressor, an evaporator ar 
ranged to supply gas to the compressor, a deliv 
ery conduit for the discharge of compressed gas 
and entrained lubricant from the compressor, a 
separator connected to the delivery conduit for 
separating lubricant from the compressed gas, a 
lubricant conduit for returning lubricant from 
the separator to the compressor, means connected 
to the delivery conduit responsive to the pressure 
of gas ?owing in the delivery conduit, a valve in 
the lubricant conduit operated by the means re 
sponsive to gas pressure for controlling the ?ow_ 
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of lubricant to the compressor, a condenser, 
means for passing vapor from the separator to 
the condenser, and a refrigerant conduit connect 
ing the condenser to the evaporator,‘ the said 
means responsive to" the pressure .of ?owing gas, 
constructed and arranged to control the ?ow 'of 
condensate‘to ‘the evaporator. 

3. A refrigerating system which comprises a 
compressor, a lubricant separator, a condenser, 
an evaporator, a conduit connecting the intake 
side of the compressor to‘ the condenser, a gas 
actuated device responsive to the pressure of gas 
?owing from the compressor to the separator, a ' 

conduit connecting the condenser to the evap 
orator, valve control means in the conduit oper 
ated by the gas actuated device for opening a 
passageway in the conduit for the ?ow of con 
densate to the evaporator when the compressor is 
running and for closing the passageway when 
the compressor is stopped, valve means control 
ling the ?ow of- condensate to the intake side of 
the compressor, and means operatively connecting , 
the gas actuated device with the last mentioned 10 
valve means. _ 

EMIL KAGI. 


