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UNITED STATES PATENT office 
2,661,605 

sEPARATOR FOR INTERMINGLED FLUIDs 
Edward R. Liggett, Fresno, and Clarence R. Cal 
ender, Calwa, Calif., assignors, by direct and 
mesne assignments, to Husky. Refrigeration 
Corporation, Reno, Nev., a corporation of 
Nevada. 

Application January 17, 1951, Serial No. 206,474 

1. 
The present invention relates generally to sepa 

rators for intermingled fluids and more particu 
larly to the segregation in compressor systems of 
compressor lubricants from compressed gases or 
liquids. ". . . . . . . . . . . 

Conventional mechanical refrigerators which 
employ a compressor, condenser, and evaporator 
in a closed circuit filled with refrigerant in 
variably are supplied with a quantity of liquid 
lubricant for the compressor. Ordinarily this 
lubricant or oil circulates through the entire cir 
cuit. The presence of oil in the refrigerant dur 
ing its evaporation for refrigeration purposes 
Substantially reduces the refrigerating efficiency 
of the System and leads to the formation of ob 
jectionable sludge. Various systems and devices 
have been devised in attempts temporarily to re 
move the oil from the refrigerant while it passes 
through the evaporator in order to increase ef 
ficiency of operation. Prior to the present inven 
tion. such efforts have met with at best only 
partial Success. 
Rotary compressors are recognized as being 

definitely more efficient than reciprocating com 
pressors. Usually the less efficient reciprocat 
ing compressors are used for the reason that 
rotary compressors require a considerably larger 
quantity of lubricant for lubricating and com 
pressor sealing purposes. This greater quantity 
of lubricant definitely impairs refrigerating ef 
ficiency while present in the evaporator of a 
refrigerating system. If this lubricant were re 
moved from the refrigerant while the refrigerant 
passes through the evaporator, the more efficient 
rotary compressors would be almost universally 
employed with definitely improved refrigerating 
efficiency over the use of reciprocating com 
preSSOrS. . . . 

It is an object of the present invention to pro 
vide an improved separator in refrigeration sys 
tems for removing liquid lubricant from the re 
frigerant while the refrigerant passes through 
the evaporator. - - - 

Another object is to provide a separator that 
segregates Substantially all of the oil from the 
refrigerant of refrigeration systems during a 
phase of operation thereof. . 
Another object is to provide a separator that 

separates lubricant sufficiently from refrigerating 
lubricant that the more efficient rotary compres 
sors may be used in refrigerating systems rather 
than the less efficient reciprocating compreSSOrs 
heretofore employed. . . . . . . . . . . ...:- 
Another object is to permit the use of increased 

quantities of lubricants in refrigeration systems 
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the inlet of the compressor. 

- 2 
while minimizing the objectionable effects here 
tofore considered ineScapable in the use of 'Such 
lubricants. . . . . - 

Another object is to provide means whereby the 
refrigerant in a mechanical refrigerator is 'Sub 
stantially devoid of roil while it passes through 
the evaporator of the system so that increased 
efficiency of operation obtains. ". . . . . 
A still further object is to provide a separator 

of the character described that is simple and 
economical to manufacture, easy to install in a 
refrigerating system, and efficient in operation. 

; Other objects and advantages will become-ap 
parent in the Subsequent description in the 
specification. . . . . - 

Referring to the drawing: - : - - 
Fig. 1 is a side elevation of a "refrigerating 

system employing a separator embodying the 
principles of the present invention mounted on 
a refrigerator cabinet, shown fragmentarily in 
vertical section. . . . . . . 

Fig. 2 is a vertical longitudinal section through 
the separator. - . . . . . . . . . -- 

Fig. 3 is a vertical transverse section through 
the separator, as viewed from line 3-3 in Fig. 1. 

Referring in greater detail to the dra Wing: 
The separator of the present invention is illus 

trated in connection with a refrigeration System 
which is shown in Fig. 1 in conjunction with a 
cabinet 0, shown fragmentarily in section hav 
ing insulated walls f enclosing a freezing or 
cooling compartment 2. The compartment en 
closes evaporator coils 3 in which refrigerant. 
of the refrigerator system evaporates absorbing 
heat from the interior of the compartment there. 
by cooling the compartment and its contents. 
The refrigeration system also includes a come 

pressor 8 whereby the refrigerant of the system 
is pressurized. The compressor is of the rotary 
type with which type the present invention is 
more advantageously adapted to be employed 
than with reciprocating compressors. The com 
pressor is mounted in an elevated position on 
a stand 9. Supported on the refrigerator cabi 
net with a low-pressured pipe 2 interconnect 
ing the outlet end of the evaporator coil with 

The compressor 8 
is motivated by a motor 2 which is also mounted 
on the Stand f9 and has driven connection with 
the compressor. A high pressure duct 22 leads 
from the outlet of the compressor to an inlet of 
a vertically positioned condenser coil 23. The 
condenser coil is preferably located transversely 
and symmetrically of the axis of the motor and 
a fan 24 is attached to the motor shaft which 
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forces air through the condenser coil for cooling 
the refrigeiant therein when the motor is in 
operation. The foregoing parts of the refrigera 
tion System are of substantially conventional 
heat-exchange form and usually are employed 
with a high pressure conduit 25 leading from an 
outlet of the condenser coil through an expan 
sion valve 26 to the inlet of the evaporator 
coil 3. 
In mechanical refrigerators of the character 

described, a fluid lubricant, not shown, is en 
closed in the closed circuit of the system and a 
quantity of oil circulated with the refrigerant for 
lubricating the compressor as the oil passes there 
through during compression of the refrigerant. 
The present invention provides means for sepa 
rating or removing substantially all of the lubri. 
cating oil from the refrigerant before the refrig 
erant passes into the evaporator so that evapo 
rator coil contains a maximum quantity of un 
diluted compressed refrigerant and may transfer 
heat from the interior of the refrigerator cabinet 
unhampered by the presence of lubricating oil 
therein. - 

The means for separating oil from the com 
'pressed refrigerant comprises a separator indi 
cated generally by the reference numeral 30 in 
terposed in the high pressure conduit 25 between 
the condenser 23 and evaporator 3. This sep 
arator comprises a plurality of superimposed 
chambers, a lower chamber 3 and an upper 
chamber 32. The chambers are horizontally 
elongated and are supported, in a tilted attitude 
With one end of each of the chambers lower 
than its opposite end, by means of a plurality : 
of straps 33 which interconnect the chambers. 
The Straps have lower ends which rest on the 
refrigerator cabinet to support the chambers 
in elevated and inclined positions thereon. 

Each of the chambers is conveniently formed 4. 
from sheet metal and has spaced parallel ver 
tical side walls 34, a slightly inclined top wall 35, 
a slightly inclined bottom wall 36 in parallel 
relation to the top wall, and spaced parallel sub 
stantially vertical end walls 37. Inlet openings 
38 are formed through an upper portion and the 
end walls 37 at the lower end of each of the 
chambers 3 and 32. Outlet openings 39 are 
formed through an upper portion of the end Walls 
37 at the high ends of each of the chambers 3 . 
and 32. 
A sheet metal, false bottom 40, having a plu 

rality of perforations 4 therethrough, extends 
aCrOSS each chamber 3 and 32 a short distance 
above the bottom walls 36 thereof. 
bottom 40 divides each chamber 3 and 32 into 
an upper Separation compartment 42 and a 
Smaller lower drainage compartment 43. Each 
drainage compartment 43 is provided With a 
drainage opening 44 through the end wall 37 of 60 
its respective chamber at the lower end thereof. 
A plurality of rectangular baffles 45 extend 

transversely across each separation compartment 
42 in equal spaced relation longitudinally of their 
respective separation compartments. The baffles 
extend from side wall to side wall of their re 
Spective separation compartments but alternately 
terminate short of the top wall 35 and the false bottom 40 of their respective separation compart 
ments 42. This provides for staggered relation 
of the baffles so that fluid passing therethrough 
courses in a vertically reciprocal zigzag pattern 
between the baffles. . . . . 

It is to be pointed out that the end baffles in 
each compartment terminate short of the false 

This false 
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4. 
botton 4 and presents a transverse impacting 
Surface transversely of each inlet opening of each 
Separation compartment. Fluid enters each sep 
aration compartment under pressure and at high 
Velocity is impacted against a transverse baffle 
which initially tends toward separation of the 
refrigerant and lubricating oil therein. The con 
duit 25 leading from the condenser coil 23 to the 
expansion valve 26 has a portion identified at 
50 connected between the condenser coil and the 
inlet opening 38 of the lower chamber 31, a por 
tion 5 interconnecting the outlet opening 39 of 
the lower chamber and the inlet opening 38 of the 
upper chamber 32, and a portion 52 leading from 
the outlet opening 39 of the upper chamber to 
the expansion valve 26. 
Thus compressed refrigerant passing from the 

condenser coil to the evaporator coil must pass 
through the separator 30 and its separation com 
partments 42 connected in series. The refrig 
erant and oil contained therein contacts the 
baffles 5 and the oil adheres thereto While the 
refrigerant passes therethrough. Oil collecting 
On the baffles drains therefrom onto the false 
bottom and gravitates through the perforations 
into the drainage compartment 43 in each cham 
ber 3? and 32. Oil thus collected drains to the 
drainage opening 44 of each drainage compart 
ment. An oil drain 58 interconnects the oil 
drainage opening with a T pipe fitting 58 lo 
cated in the low-pressure pipe 29. A pressure 
regulating valve 60 or other suitable means per 
nits the paSSage of drained oil from the conduit 
58 into the low pressure pipe 20 while maintain 
ing the desired pressure on the compressed re 
frigerant within the chambers 3i and 32 adequate 
to preclude refrigerant blown back therethrough. 

Operation 

The operation and utility of the present inven 
tion are believed to be apparent from the fore 
going description and are briefly summarized at 
this point. The refrigerant of the refrigerator 
system carrying with it a quantity of oil for lubri 
cating purposes, is compressed by the compres 
sor, cooled somewhat in the condenser coil to re 
move the heat of condensation, and is released 
by the valve 26 to evaporate in the evaporator coil 
and returned at low pressure to the compressor 
for further compression and the starting of an 
other cycle. 
The separator 30 removes the oil from the re 

frigerant before it passes into the evaporator coil 
so that more efficient and effective refrigeration 
is obtained in the refrigerator cabinet 0. The 
refrigerant and oil pass from the condenser coil 
through the conduit portion 59 and therefrom 
through the inlet opening 38 to the lower end 
of the lower separation compartment 42. The 
refrigerant and oil enter the lower separation 
compartment under relatively high pressure and 
velocity so that the refrigerant containing the 
lubricant impinges against the first baffle in the 
compartment. This has an initial tendency to 

5 separate the refrigerant and lubricating oil. As 
the refrigerant passes in a zigzag pattern between 
the baffles in the lower separation compartment, 
oil precipitates from the refrigerant between the 
baffles and drains downwardly therefrom to the 
false bottom 40. The oil thereafter drains 
through the perforations in the false botton into 
the drainage compartment 43 therebelow. Sep. 
aration of the lubricating oil from the con 
pressed refrigerant is aided by the reduced veloc 
ity of the refrigerant through the separation 
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compartment incident to the increased croSS Sec 
tional area of the path therethrough as compared 
to that of the conduit 23. 
A large proportion of the lubricating oil is 

precipitated from the refrigerant as it passes 
through the lower separation compartrinent and 
the refrigei'an, passes froin the lower Separa 
tion coxaparisinent into the upper separation con 
pait;22e:ht, via the interconnecting conduit portion 
St. The Sarne process takes place in the upper 
Separation coni partiaent as in the lower Separa 
tion compartinent which further removes lubri 
cating oil from the compressed fluid refrigerant 
as it passes therethrough. Oil separated from 
the refrigerant in the upper compartinent passes 
downwai'ily through the perforations in its false 
bgic: and into the drainage coin partment 43 
thereof. Oil drained from the refrigerant in 
both the upper and Iowar separation COIn part 
ments flows from the drainage compartments 
£3 through the oil drainage conduit 58 into the 
low pressure pipe 23. The compressed refriger 
ani, passes from the oatlet opening 33 of the 
upper separation conpartment 42 substantially 
free Gf Eubricating oil, through the conduit por 
tion 32, and through the expansion valve 28 into 
the evaporator coil 3 to cool the interior of the 
refrigerator in an economical and efficient man 
e. 

It is significant to note that the upper separa 
tion chambers are connected in Series With each 
other and with the condenser coil 28, expansion 
valve 26, evaporator coil 3, and compressor 8. 
It will also be noted that the lower drainage 
compartments are connected in the refrigeration 
system in parallel with each other and with the 
valve 26 and evaporator coil f3 between the con 
denser coil 23 and the compressor 8. 
Although the invention has been herein shown 

and described in what is conceived to be the InoSt 
practical and preferred method and embodiment, 
it is recognized that departures may be made 
therefrom within the scope of the invention, which 
is not to be limited to the details disclosed here 
in but is to be accorded the full scope of the 
claims so as to embrace any and all equivalent 
devices and Systems. 
Having described our invention what we claim 

as new and desire to secure by Letters Patent is: 
1. In a refrigeration system having a con 

pressor, a contienser, an expansion valve, and an 
evaporator connected in closed series relation and 
containing a refrigerant and a lubricant; a Sep 
arator comprising a horizontally elongated cham 
ber having end walls, side walls, a top Wall and 
an approximately horizontal slightly inclined 
bottom, the condenser being connected to an end 
wall of the separator adjacent to the top Wall, 
the expansion valve being connected adjacent to 
the top wall to the end of the chamber opposite 
that to which the condenser is connected, a false 
bottom mounted in the chamber in Substantially 
parallel relation to the bottom, a plurality of 
rectangular baffles mounted transversely in the 
chamber in substantially erect parallel relation, 
there heing a baffle adjacent to each end of the 
chamber and alternate baffles therebetween Con 
nected to the top wall and downwardly extended 
therefrom having lower edges in Spaced ad 
jacent relation to the false bottom, and the in 
termediate baffles being connected to the false 
bottom and upwardly extended therefrom pro 
viding upper edges in spaced adjacent relation to 
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6 
the top wall and with the alternate baffles defin 
ing therebetween a vertically reciprocal path 
through the chamber from the end thereof con 
nected to the condenser to the end connected to 
the expansion valve, the false botton having 
perforations therethrough adjacent to the up 
Wardly extended baffles on the side of the bafies 
towards which the bottom is inclined; and a pres 
Sure regulating valve connected to the chamber 
of the Separator at the lower end of the bottom 
and below the false bottom and to the com 
preSSOr in by-pass relation to the expansion valve 
and evaporator, the pressure regulating waive 
and the expansion valve being adapted to offer 
Substantial resistance to passage therethrough 
of lubricant and refrigerant respectively. 

2. In a refrigeration system having a corn 
preSSOr providing an intake and an outlet, an 
expansion valve, and an evaporator connected in 
closed Series relation and containing a refriger 
ant and a lubricant; a separator comprising a 
horizontally elongated chamber having end walls, 
Side Walls, a top Wall and an approximately hori 
ZOntal slightly inclined bottom, the outlet of the 
compreSSOr being connected to an end wall of 
the separator adjacent to the top wall, the ex 
pansion valve being connected adjacent to the 
top wall to the end of the chamber opposite that 
to which the compressor is connected, a false 
botton mounted in the chamber in substantially 
parallel relation to the bottom, a plurality of rec 
tangular baffles mounted transversely in the 
chamber in Substantially erect parallel rela 
tion, there being a baffle adjacent to each end 
Of the chamber and alternate baffles therebetween 
connected to the top wall and downwardly ex 
tended therefrom having lower edges in spaced 
adjacent relation to the false botton, and the 
intermediate baffles being connected to the false 
bottom and upwardly extended therefrom pro 
Viding upper edges in spaced adjacent relation to 
the top Wall and With the alternate baffles defin 
ing therebetween a vertically reciprocal path 
through the chamber from the end thereof con 
Elected to the compreSSor to the end connected 
to the expansion valve, the false bottom having 
perforations therethrough adjacent to the up 
Wardly extended baffles on the side of the baffles 
towards which the botton is inclined; and a pres 
Sure regulating valve connected to the chamber 
of the separator at the lower end of the bottom 
and below the false botton and to the intake of 
the copressor in by-pass relation to the ex 
pansion valve and evaporator, the pressure reg 
ulating Valve and the expansion valve being 
adapted to offer substantial resistance to passage 
therethrough of lubricant and refrigerant re 
spectively. 

EDWARD R. GGET. 
CARENCE R. CAENDER. 
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