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The present invention relates generally to
refrigerating systems. More particularly, the in-
vention relates to mechanical refrigerating sys-
tems of the type wherein a refrigerant, such as

5 ammonia or like gas, is delivered in a compressed
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state from a motor-driven compressor to a con-
denser and from the condenser to an expansion
valve, and after passing through the valve flows
through an evaporating coil and thence back to
the compressor. .

In refrigerating systems of this type, it has
been found that during operation, the oil which is
used to lubricate the crank shaft and other oper-
ating parts of the compressor, gradually works
its way into the compressor cylinder and is car-
ried by the refrigerant through the expansion
valve and into the evaporating coil where it con-

geals and, due to its gumminess, impairs the

operation and reduces the efficiency of the sys-
tem. In some instances, it has been found that
so much of the oil works its way into the com-
pressor cylinder that the oil remaining in the
crank case of the compressor is not sufficient
properly to lubricate the crank shaft and other
operating parts, with the result that damage or
faulty operation occurs.

One object of the invention is to provide a
mechanical refrigerating system of the type
under consideration which is an improvement
upon, and more efficient in operation than, pre-
viously designed systems, in that it includes a
centrifugal separator between the compressor and
the condenser whereby any oil from the com-~
pressor is removed or disunited from the refrig-
erant prior to passage of the refrigerant to the
evaporating coil in order to insure proper and
efficient operation of the system and prevent diiu-
tion of the refrigerant and clogging of the ex-
pansion valve and the evaporating coil.

Another object of the invention is to provide

a refrigerating system of the last mentioned char-.

acter which contemplates simple means whereby
the oil which is removed from the refrigerant by
the centrifugal separator is automatically drained
back into the crank case of the compressor so
that proper lubrication of the crank shaft and
operating parts of the compressor is at all times
assured.

A further object of the invention is to provide
a mechanical refrigerating system of the char-
acter last specified in which the means for auto-
matically returning the separated oil from the
centrifugal separator to the crank case of the
compressor comprises a tank which receives the
separated oil directly from the separator, is con-

(CL 62—-115)

nected to the separator so that it is subjected to
the pressure of the refrigerant and embodies a
float-controlled valve which is adapted to open
when the oil in the tank reaches a predetermined
level and permits the oil under the pressure of the
refrigerant to drain back to the crank case of the
compressor. .

Other objects of the invention will be appar-
ent from s consideration of the following de-
tailed description. : ‘

The invention consists in the several novel
features which are hereinafter set forth and are
more particularly defined by claims at the con-
clusion hereof.

In the drawing which accompanies and forms a
part of this speciflcation or disclosure and in
which like numerals of reference denote cor-
responding parts throughout the several views:

Figure 1 is a more or less diagrammadtic view
of a refrigerating system embodying the inven-
tion; .

Figure 2 is a vertical section of the improved
centrifugal separator for removing or disunit-
ing oil from the refrigerant of the system and re-
turning it to the crank case of the compressor;

Figure 3 is an enlarged vertical section of the
separator illustrating in detail the construction
and arrangement of the various operating parts;
and

Figure 4 is a horizontal section on the line 4—4
of Figure 3.
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The invention is exemplified in & mechanical

refrigerating system which embodies a compres-
sor 5. The latter serves to compress the refrig-
erant for the system and comprises a vertically
extending cylinder 6 and a piston 1. The piston
is slidably mounted in the cylinder and operates
upon its down stroke to draw the refrigerant
from the low side of the system through & pipe
8 into the cylinder, and upon the up stroke there-
of to compress the refrigerant in the cylinder
and force it to a condenser 9 through the medium
of a pipe 10, From the condenser, the refriger-
ant passes through an expansion valve 11 into
an evaporating coil 12 and thence back to the
compressor via the pipe 8 in a manner well un-
derstood in the art. Back flow of the refriger-
ant through the pipes 8 and 10 is prevented by
suitable check valves (not shown). The piston
is reciprocated in the cylinder 6 for refrigerant
compressing purposes, by means of & pitman 13
which is connected pivotally to, and extends be-
tween, the piston and a crank |4 on a crank.
shaft 15. The crank shaft 15 is provided at one
‘end thereof with a pulley 16 whereby it is adapt-
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2
ed to be driven by a belt or like instrumental-
ity, and is journalled in a crank case (T which
is positioned beneath and is in the nature of a
continuation of the cylinder 6. The crank case
i1 is adapted to retain oil so as to lubricate the
crank shaft, the pivotal connections between
the pitman and the piston and the crank shaft
and the inner periphery of the cylinder.

During operation of the compressor, the oil
in the crank case 1T vaporizes to a small ex-
tent and continually works its way into the cylin-
der 6 where it unites with the refrigerant. In
order to separate or disunite the oil from the
refrigerant and thus prevent it from passing
through the expansion valve into the evaporat-
ing coil where it is likely to congeal and im-
pair the eficiency and operation of the system,
a centrifugal separator 18 is provided. This
separator is located between the compressor and
the condenser and comprises a vertically extend-
ing, cylindrical casing 19 and a vertical series
of rotatable deflectors 20. The casing (9 sur-
rounds the series of rotatable deflectors 28 and
consists of a cylindrical side wall 21, a circular
bottom head 22 and a circular top head 23. The
bottom head 22 serves as a closure for the bottom
part of the casing and is secured to an inward-
ly extending flange 24 in the lower end of the
side wall 21 by screws 25. The top head 23 rests
on & ring 26 on an inwardly extending flange
21 at the upper end of the side wall 2! of the
casing, and is secured in place by means of
screws 28 which extend through the ring and
into the aforementioned flange. The refrig-
erant in a compressed state is delivered into
the casing of the separator by way of an inlet
nipple 29. ‘This nipple extends through a hole
30 in the central part of the bottom head 22 and
embodies at the central portion thereof an in-
tegral, radially extending flange 3f which fits
against the portion of the bottom head around
the hole 30. A nut 82 is connected by a screw
thread 33 to the lower end of the inlet nipple and
serves to clamp the flange 31 against the bot-
tom head so0 as to secure the inlet nipple in
fixed relation with respect to. the casing. The
inlet nipple is connected to the pipe 10 by a
union 34 and operates to direct the compressed
refrigerant upwardly through the casing 19. The
central portion of the top head 23 is shaped
to form an upwardly extending outlet nipple 35.
This nipple is connected to a pipe 87 which de-
livers the refrigerant to the condenser for pas-
sage to the expansion valve I{. The outlet nip-
ple 35 is preferably of the same diameter as the
inlet nipple 29 and is coaxial with the latter.

The deflectors 20 are formed of disks of sheet
metal and are slit radially and bent so that they
embody radially extending blades 38. They em-
body, in addition to the blades 38, hubs 3% and
are mounted for horizontal rotation on a vertical-
ly extending shaft 46. The latter is longitudi-
nally aligned with the inlet and outlet nipples

. 29 and 35 and is carried by a pair of baxs 4§ which
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are suitably mounted in the casing.” The hubs
39 of the deflectors are journalled on the shaft
40 and are separated by washers 42. The com-
bressed refrigerant, as it flows through the cas-
ing, impinges or strikes against the deflectors 20
and, because of the blades 38, causes the deflec-
tors to rotate. This rotation of the deflectors
results in any oil accompanying the refrigerant
being thrown outwardly in the casing as the re-
sult of centrifugal action, and consequently the
refrigerant passing to the coridenser by way of

~
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the pipe 37 and from the condenser and expan-
sion valve to the evaporating coil, is free from oil.
In order to increase the efficiency of the deflec-
tors, the central portions of the blades 38 are de-
flected to form radially extending ribs 43. The
latter operate in a measure as baffles and guide
the oil outwardly in the casing. The deflectors
are preferably four in number. The blades of
the bottom deflector and the one third from the
bottom are twisted so that these two deiflectors
rotate in one direction. The blades of the deflec-
tor second from the bottom and the one at the
top are oppositely twisted so that these two de-
flectors rotate in opposite directions. As a re-
sult of this construction, the refrigerant is sub-
Jected to the action of rotating deflectors, some
of which rotate in one direction and others of
which rotate in the opposite direction, with the
result that any and all oil accompanying the re-
frigerant is effectively separated or disunited
from the refrigerant prior to passage of the latter
into the outlet nipple 35. A tubular sheet metal
shell 44 surrounds the deflectors. This shell is
spaced from the side wall 21 of the separator cas-
ing and extends between the top head 23 and a
radially extending flange 45 at the upper end
of the inlet nipple 29. An annular series of slots
46 is formed in the shell 44 adjacent each deflec-
tor 20. These slots allow the oil which has sepa-
rated from the refrigerant to flow through the
shell and to drop onto the bottom head 22 of the
separator casing. The slots of each series are
preferably staggered with respect to the slots of
the adjacent series, as shown in Figure 2. In
order to guide or direct the oil to the slots 46, a ring
47 is located above, and a ring 48 is located be-
low each deflector. The rings 47 extend upwardly
and outwardly and overlie the upper side edges
of the blades 38. The rings 48 extend dcwnward-
ly and outwardly and underlie the botiom side
edges of the deflector blades and direct the oil
in the direction of the slots 46, The rings 47 and
48 are supported at the outer edges thereof by
spacers 49 which are positioned one on top of the
other, as shown in Figure 3 of the drawing, and
have slots 50 which register with the slots 46 in
the shell 44. Tubular pieces 5 are soldered or
otherwise secured to the inner edges of the rings
41 and 48 and form a conduit whereby the re-
frigerant is directed from the inlet nipple 29 to
the outlet nipple 35. )

The oil which is separated from the refrigerant
and collects on the bottom head 22 of the separa-
tor casing is delivered to a tank 52 by way of
& pair of pipe sections 53 and 54. The tank 52
is positioned directly beneath the separator cas-
ing 19 and comprises a cylindrical side wal] 55,
a circular top 56 and a circular bottom 57. The
pipe section 53 extends through a hole 228 in
the bottom head 22 and is connected to a pipe
section 54 by a union 58. The pipe section 54
extends through the top of the tank 52 and in
conjunction with the pipe section 53, forms a
conduit through which the oil in the casing {9
flows into the tank 52. A pair of pipe sections
59 and 60 extend between the bottom head 22
of the separator casing and the top 56 of the
tank and serve as a vent. These pipe sections
are connected together by a union 6{ and are
locatedq diagrammatically opposite the pipe sec-
tions 53 and 54. A -tube 62 is secured in the
upper end of the pipe section 59 and projects
upwardly into the separator casing so as to pre-
vent oil from clogging the sections 59 and 60.

Due to the fact that the refrigerant passing ;
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through the separator casing is under pressure,
the oil on the bottom head 22 of the casing is
forced inte the tank via the pipe sections §3
and 54. ‘The tank is connected by a pipe 63 to
return the oil to the crank case IT of the com-
pressor 5. This pipe is connected by a union 64
to an outlet nipple 65 which extends through the
central portion of the bottom of the tank. Re-
turn of the oil to the crank case is controlled
by means of a valve 66. This valve is vertically
slidable in the upper end of the nipple 65 and is
adapted when shifted upwardly to allow the oil
to return to the crank case through the pipe 63,
and when shifted downwardly, to close the nipple,
The upper end of the valve is extended so as ta
form a stem 67, This stem is guided in a bracket
68 in the upper end of the tank and embodies
a transversely extending pin 69 at its upper end.
Opening and closing of the valve is accomplished
by means of a float 70 which is slidably mounted
on the stem 69. As the oil flows into the tank
from the separator casing, the float 70 rises.
When the float strikes the pin 69 at the upper
end of the stem, the valve 66 is lifted into its
open position and the oil in the tank is permitted
to flow into the crank case 11. As the oil drains
from the tank to the crank case, the float 70
moves downwardly on the stem 67 until it is ar-
rested by an abutment 11 on the lower end of
the stem. When the float engages the abut-
ment, the weight of the float is applied to the
valve with the result that the valve is shifted
into its closed position. The abutment T1 is pref-
erably located so that the valve 61 is closed by
the float before all of the oil in the tank drains
into the crank case, in order that the refrigerant
is not allowed to escape into the crank case. In
order to insure a proper opening and closing of
the valve 66, a horizontally extending snap link
12 is provided. This link is pivotally connected
to a vertical bracket 13 on the bottom ST of the
tank and extends between the abutment 11 and
a shoulder 74. A horizontally extending stem 15
is slidably mounted in a vertical bracket 716 on
the tank bottom 57 and is connected pivotally
to the portion of the plate 12 which is disposed
between the abutment and the shoulder. A
spring 17 is applied to the stem and operates
through the medium of the links 12 to snap the
valve into and out of its closed position. When
the link 72 is raised in response to upward. shift
of the stem 63 and opening of the valve 66, the
spring 17 operates to snap the link upwardly as
soon as it passes a truly horizontal position, with
the result that the valve is quickly shifted into
its open position and held in such position by
spring pressure. When the link- 12 is swung
downwardly in response to downward movement
of the stem 66 by the float, the spring 11 snaps
the link downwardly as soon as it passes a dead
eenter or truly horizontal position, and effects

& quick closing of the valve. The float 70 ex~

emplifies simple means for opening the valve 66
when the oil in the tank reaches a predetermined
level.

The operation of the system is as follows:

When the compressor is operated by the ap-
plication of power to the pulley 16, the piston T
operates to draw the refrigerant in the system
from the low side and to compress it in the cylin-
der 6. From the cylinder 6, the refrigerant in
a compressed state and together with any oil that
works its way into the cylinder from the compres-
sor crank case 11, flows to the inlet nipple 29 of the
centrifugal séparator by way of the pipe 10. From

3

the inlet nipple 29, the refrigerant flows upwardly
through the shell 24 to the outlet nipple 23 from
whence it flows or passes to the condenser via
the pipe 31. As the refrigerant flows through
the shell 38, the rotatable deflectors 20 are caused
to rotate and operate by the centrifugal action
of the blades 38 to disunite and throw outwardly
the oil from the refrigerant. The oil so dis-
united from the refrigerant is directed to the slots
46 by the guide rings 48 and drops to the bottom
head 22 of the separator casing from whence it
drains into the tank 52 by way of the pipe sec-
tions 53 and 54.
wardly into the outlet nipple 35 is free from oil
which, if allowed to pass or flow to the evaporat-
ing coil 12, would congeal and clog or impair the
operation of the system. When the oil which is
disunited from the refrigerant and drains into
the tank 52 is sufficient in amount to raise the
float 10 to a point at which it strikes against the
pin 69 and raises the stem 61, the valve 66 is
opened and allows the oil in the tank to drain
back into the crank case of the compressor
through the pipe 63. Passage or return of the
oil to the crank case is facilitated by virtue of
-the fact that the tank is under the pressure of
the refrigerant. When the oil level in the tank
52 drops to a point at which the weight of the
float 10 is transmitted to the valve 66, the valve
is snapped into its closed position wherein it
stops the further return of the oil to the crank
case. As previously pointed out, closing of the
valve is preferably effected when a small quantity
of oil still remains in the tank so that the refrig-
erant is not permitted to flow into the crank case

of the compressor. The separator and the mech-
anism within the tank 55 are entirely automatic
in their operation and need no lubrication be-
cause of the fact that they come in contact with
the oil which is removed from the refrigerant.

The refrigerating system which is disclosed
herein is exceedingly efficient in operation in view
of the fact that it comprehends the complete and
efficient removal of oil from the refrigerant prior
to passage of the refrigerant to the  condenser.
The centrifugal separator which is used to effect
removal of the oil from the refrigerant consists
of but a small number of parts and may be pro-
duced at a comparatively low cost.

The invention is not to be understood as re-
stricted to the details set forth, since these may
be modified within the scope of the appended
claims, without departing from the spirit and
scope of the invention.

Having thus described the invention, what I
claim as new and desire to secure by Letters
Patent, is:

1. In a refrigerating system, the combination
with a motor-operated compressor for compress-
ing the refrigerant for the system and an evapo-
rating coil connected by a pipe line to receive
compressed refrigerant from the compressor, of
a separator device adapted to remove foreign lig-
uid from the refrigerant prior to passage of the
refrigerant to the coil and comprising a shell
connected to the pipe line so that the refrigerant
passes therethrough, a blade-equipped element
mounted in the shell for rotation in response to
flow of the refrigerant through said shell and
operative during rotation to separate all foreign
liquid from the refrigerant by flinging it out-
wardly, and means for catching the liquid flung
outwardly by the blade-equipped element.

2. In a refrigerating system, the combination
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with a motor-operated compressor for compress-
ing the refrigerant for the system and an evapo-
rating coil connected by & pipe line to receive
compressed refrigerant from the compressor, of
& separator device adapted to remove foreign liq-
uid from the refrigerant prior to passage of the
refrigerant to the coil and comprising g cylin-
drical shell provided with side openings and ar-
ranged with respect to the pipe line so that the
refrigerant passes longitudinally therethrough, a
deflector mounted in the shell for rotation trans-

2,002,088

versely thereof -and having radially extending,
angularly disposed blades whereby it is caused
to rotate in response to passage of the refriger-
ant through the shell and all foreign liquid in
suspension in the refrigerant is caused by cen-
trifugal force to be thrown outwardly through the
side openings in the shell, and a casing around
the shell for catching the liquid that is flung or
thrown outwardly through the side openings in
the shell by the deflector.
JULIUS F. KOPSA.
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