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This invention relates to lubricant separators forfuid 
compreSSing and condensing apparatus. 
Apparatus of this class,for example refrigerant circuit 

apparatus of the compression-expansion kind,customarily 
includes mechanicaly operated compressing means,for 
example a reciprocating or rotary compressor which, 
itSelf,requires lubrication. 
cating oil finds its way into the circulating refrigerating 
medium and this,in Some cases,results in accumulation 
of oil Sludge inside the pipes,valves,and eyaporator,in 
turn lowering the oyeral opcration eficiency. Various 
eforts have previousiy been made for overcoming these 
dificulties,as by Separating the lubricating oil from the 
circulating refrigerant,but these prior eforts have not 
had complete Success. 
An object of this invention is to provide an improved 

fuid compressing and condensing apparatus having Iubri 
Cant Separating Ineans So related to the other parts of 
the apparatus as to achieve improved lubricant sep 
aration, - 

A further object of the invention is to provide ap 
paratus of the character referred to which also im 
proves the operation of the condenser with resultant 
increase in thermai eficiency,over and above the ad 
Vantages of the more efective 1ubricant separation, 
Otherwise stated,the invention results in improved and 
more eficient condensing operation than heretofore Was 
DoSSible, 
A preferred embodiment of the invention is illus 

trated in the draWing,the single figure of which is a 
Schematic View of a fuid compreSSing and condensing 
apparatus embodying the invention. But for the means 
for Separating oi or lubricant from compreSSed fuid and 
the correlation of the Separating means to other partS 
Cf the apparatus,the illustrated construction is largely 
conveitional. A compreSSorgeneraly deSignated ? and, 
in the form shown,being of the reciprocating type and 
provided With Süitable intake and discharge valves,not 
Shown,is arranged to deliver compreSSed fuid,for ex 
ampie a refrigerating medium,through a condenSer in 
take conduit 2 to a condenSer Structure 3. CompreSSed 
fuid flowing along or through a closed path provided 
by the condenser structure 3 passes from the condenser 
outlet to a liquid receiver 4 from which it flows through 
a conduit 5 to a control Valve 6,for example an auto 
maticaly operable solenoid valye When the valve @ 
is Open,liquid refrigerant flows through an expansion 
valve ? and into an evaporator 8 in which the liquid is 
evaporated for efecting desired cooling of the Sürround 
ing fnedium. Evaporated liquid then passes through a 
compressor intake conduit 9 to the intake Side of the 
compressor ?. The expansion valve 7 may be controiled 
conyentionaly,as for example by means including a buib 
or the like ?@in heat transferring relation to the evapo 
rator 8 and containing expansible fiuid adapted to act 
through a tube ?? and on the expansion valve 7 for 
efecting opening and closing of the latter. The com 
pressor inciudes means,in the form shoWn a crank 

Almost inevitabiy,the lubri-? 
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2 
case ?",for containing oi indicated at L for lubricating 
the moving parts of the compreSSor, 

?n accordance With the invention,lubricant or oil 
from the Supply of lubricant Lin the compressor crank 
case Which finds its Way into the refrigerant or com 
preSSed fuid circuit is Separated from the refrigerant at 
a particular fegion in the refrigerant circuit and is re 
turned to the lübricant containing means 1* in a particu 
1arly efective manner. The refrigerant mixed with or 
entrained in the circulating refrigerant is Separated from 
the latter after it has been cooled in the condenSer 3, 
and preferably is Separated at a region intermediate the 
entrance of the refrigerant to and its exit from the con 
denser structure For accomplishing this,the preferred 
embodiment of the invention has its condenser structure 
3 constituted by a primary heat exchanger condenSer 
secton ?2 and a Secondary heat exchanger condenSer 
Section ?3 comfhunicating with each other in Series by 
an intermediate unobstructed free fow conduit ?4 leading 
from the bottom of the primary condenser Section 12 to 
the top of the Secondary condenser Section 13. Com 
pressed füidis deliveredinitialyto the top oftheprimary 
condenSer ?2 and fioWS downWardly through this Section 
to be partialy cooled and condensed,and is then de 
1ivered to the top of the secondary condenser ?3 and 
fows downwardly therethrough to be cooled further and, 
condensedand then delivered through a discharge pipe M5 
into the liquid receiver 4. 
Means,not Shown but Which may be of any conven 

tional form,are provided for causing a single stream of 
coolant Such as air to fiow in the direction of the arrows 
a in the drawing through a flter b and then firstly in 
contact with the Secondary condenser coils13* and finaly 
in contact with the primary condenser coils ?2°. The 
arrangementissuch that the coolant fiows in contact with 
thesecondary andprimary condensers i3and12in Series, 
the secondary condenser being üpStream relatively to the 
primary condenSer. 

Byvirtue ofthe condenser Sections beingpositioned ad 
jacent to one another with the Secondary Section being 
upstream with respect to the primary Section,the primary 
section serves two important purposes,namely that of 
initialy cooling the compressed liquid delivered through 
the conduit 2 and also,by such cooling,enhancing the 
separation ofoilfrom the refrigerant fuid and permitting 
the separated oi to be colected at the bottom of the 
primary section to be removed from the refrigerant cir 
cuit by apparatus presently to be described,The com 
pressed fuid from which the lubricant hasbeen Separated 
is then passed through the Secondary condenSer Section 
and,being substantialy completely freed of lubricant,is 
more efectively and economicaly cooled in flowing 
throughthe secondary condenser Section i3. fnaddition 
toimproving the efectiveness and economy of coolingthe 
compressed fuid,the separation of lubricant from the 
fuid circuit minimizes the formation of oil Sludge on the 
insides ofthe parts comprisingthe refrigerant circuit,par 
ticularly the valves é and 7,the evaporator 8,and the 
connecting conduitS. 
Oi or lubricant Separated from the compreSSed fiuid 

by passage through the primary condenser Section 12 in 
the mannerstated above,and colected at an intermediate 
region of the compressed fuid fiow path,is returned to 
the oil containing means * by Way of a conduit meanS 
generaly designated i6tap connected to the lower part 
of the conduit ??so as to extend from the oil accumula 
tion or coilection region at the bottom of the primary 
condenser ?2 to the oil containing means *. In most 
instances,the fuid preSSBre at the oi collecting region 
is suficientiy greater than the preSSure of the lubricant 
L in the container ?* to provide for returning of the 
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collected lubricant to the container ía without permitting 
reverse flow of lubricant from the container 19 back to 
the condenser structure Nevertheless,itis preferred to 
insure that lubricant mayfiow through the conduit means 
16 only from the condenser Structure to the lubricant 
container 1* and never reversely,and it furthermore is 
desirable to prevent fowing of compressed fiuid or refrig 
erant from the condenser structure through the conduit 
means16to the lubricant containing means 1*. Accord 
ingly,valve means responsive to accumulation of a pre 
determined quantity of Separated lubricant in the collec 
tion region between the primary and Secondary con 
denSersis interposedinthe conduit means i6for enabling 
collected Separated lubricant to fiow to the lubricant 
containing means 1°,the valve means,however,prevent 
ingfow through the conduit means16when no separated 
1ubricant orinsuficient Separated lubricant has been col 
lected. The valve means shown includes a foat valve 
18 connected to the condenser section 12 by a pipe 17 
and a checkvalve ?9 connected to the lubricant container 
by a pipe 29. The check valve 19 is adapted to permit 
fiow only from the lubricant collection region to the 
lubricant containing means 1*. 
The foat valve 18inciudes a casing21 and a movable 

fioat valve element22 cooperable with a Seat23for clos 
ing the conduit means 16 when insuficient separated 
lubricant has accumulated at the collection region,but 
which is openable automatically in response to rising of 
the liquid level in the casing 21 when a predetermined 
quantity of separated lubricant has accumulated for per 
mitting the Separated lubricant to fiow to the lubricant 
containing means 1*. 

In the form Shown,the lubricant container 1a and the 
lubricant return conduit means 16are So related ineleva 
tion or level to the collection region at the bottom of 
the primary condenser 12 that separated lubricant may 
fiow by gravity to the container1*. It is not,however, 
necessarythat parts be So related as to provide forgravity 
fiow since normally the pressure Superimposed upon the 
collected Separated fubricant by the preSSure in the con 
denser structure is Suficient to force the lubricant from 
the collection region to the container 1a irrespective of 
the level or elevation of the latter, of course within rea 
sonable limits. 
The construction disclosed embodies the invention in 

a preferred form but it is intended that the disclosure 
be ilustrative rather than definitive,the invention being 
defined in the claims. 

I claim: 
1. In a fuid compressing and condensing apparatus, 

a compreSSor having means for containing lubricant for 
the compressor;a condenserstructure having an inlet and 
and outlet and comprising a heat exchanger providing a 
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closed path along which fuid compressed by Said com 
pressor may flow and presenting a Surface contactable 
by a single fiowingstream offluid cooing medium;1ubri 
cant return conduit means providing communication be 
tween said lubricant containing means and Said heat eX 
changerfuid path at a pointintermediate the condenser 
structure inlet and outlet in a region of Said path at 
which compressed fuid has fiowed along Said path;a foat 
valve in said lubricant return conduit means openable 
in response to rising of the level at Said path region of 
1ubricant separated from said compressed fluid during 
flowing of the latter alongsaid path forenabling lubricant 
accumulated at said path region to flow through Said 
return conduit means to said lubricant containing means; 
and a check valve in Said lubricant return conduit means 
pernitting flow of the separated lubricant from Said path 
region to said lubricant containing means and preventing 
reverse flow through Said lubricant return conduit meanS. 

2. In a fuid compressing and condensing apparatus, 
a compressor having means for containing lubricant for 
the compressor;a condenser structure comprising a pri 
mary condenser section and a Secondary condenser Sec 
tion;a condenser intake conduit connecting the discharge 
side of the compressor to the intake of Said primary con 
denser section; an intermediate conduit connecting the 
outlet of said primary condenser section to the inlet of 
Said secondary condenser Structure,Said primary and 
secondary condenser Sections and Said intermediate con 
duit together providing a closed path along which fuid 
compressed by said compressor may fiow and presenting 
surfaces contactable by a fuid cooling medium; lubricant 
return conduit means providing communication between 
said Iubricant containing means and Said path at a region 
thereof between said primary and Secondary condenSer 
sections;a fioat valve in said lubricant return conduit 
means openable in reSponse to rising of the level at Said 
path region of lubricant separated from Said compressed 
fiuid during fowing of the latter through said primary 
condenser section for enabling lubricant accumulated at 
said path region to flow through said return conduit 
means to said lubricant containing means;and a check 
valve in said lubricant return conduit means permitting 
fiow of the separated lubricant from Said path region to 
said lubricant containing means and preventing reverse 
fiow through Said lubricant return conduit means. 
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