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69 Rotary compressor.

€ a rotary compressor comprises a compression chamber
defined by enclosing both ends of a cylinder (4) with a2 main
bearing (5) and an end bearing (6); compression elements (3)
including a piston (8) which is eccentrically rotated by a crank
shaft (7) within the compression chamber, and dividing the
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ROTARY COMPRESSOR

This invention relates to a rotary compressor, and, more
particularly, it is conc'er.ned with the rotary compressor of a type,.
in which lubricating oil is cooled by aA heat-exchanger for improving

9 the performance and reliability in its operation.

In the conventional compressing machine, particularly, in a
compressor of a large capacity, there is an increase in quantity of
heat to be generated from various compressing elements in it, whereas
guantity of heat to be dispersed does not increase correspopdingly,

10 with the consequence that the temperature of the compressing machine
as a whole goes up. On account of this, there take place not only
preheating of intake gas, deterioration in sealing against leakage of
lubricating oil, lowering in operating efficiency of electric motor, etc.
to thereby cause decrease in the operational performance of the

15 compressor, but also lowering of the film sustaining force of the
lubricating oil, deterioration in the insulating material for the electric
motor, etc—. , all of which resulted in decrease in operational reliability
of the machine.

Therefore, with a view to increasing the discharging quantity

20 of heat from the compressor, there has been employed various means

such as an oil cooler, and so forth. In the conventional oil cooler,
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however, since a part of its coolant circuit is drawn into a tightly

sealed container, tubing and assembly in the sealed container interior

and at the side of a unit using such compressor becomes complicated

to result in increase in the manufacturing cost.

The present invention aims at improving those disadvantages
inherent in the conventional compressor so as to provide such com-
pressing machine which can be assembled readily -and has excellent
operational performance and reliability.

It is another object of the present invention to provide a
compressor with its pferformance being improved by cooling the
lubricating oil in the compressor through a heat-exchange installed
outside the sealed container, and, after cocling, returning the same
into the sealed container.

It is other object of the present invention to provide an improved
compressor of a construction, in which the lubricating oil is forwarded
to a heat-exchanger in utilization of pressure excerted at {he time of
discharging the coolant gas.

According to the present invention, in one aspect of it, there is
provided a rotary compressor-which comprises: a compression chamber
defined by enclosing both ends of a cylinder with a main bearing and
an end beaﬁﬁg; compression elements including a piston which is
eccentrically rotated by a crank shaft within the compression chamber,
and dividi_n'g the compression chamber into a high pressure chamber
and a low pressure chamber; and a sealed container to be a plenum
space, in which the compression elements are housed and lubricating
oil ié sumped at the inner bottom section of the sealed container to

effect lubrication of sliding parts of the compression elements,
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wherein the lubricating oil is returned into the sealed container
after it has been cooled through a heat-exchanger provided outside
the sealed container.

According to the present invention, in another aspect of it,
there is provided a horizontal type rotary compressor, which com-
prises: a compression chamber defined by enclosing both ends of
a cylinder with a main bearing and an end bearing; compression
elements including a piston which is eccentrically rotated by a crank
sﬁaft within the compression chamber, and dividing the compression
chamber into a high pressure chamber and a low pressure chamber;
and a sealed container to form a plenum space, in which the compres-
sion elements are housed and lubricating oil is sumped at the inner
bottom section of the sealed container to perform lubrication of
sliding parts of the compression elements, wherein there are further
provided a communicating port formed in said cylinder so- as to
introduce discharged coolant gas from the compression chamber;
a large diameter section of said communicating port, which is expanded
in the lubricating oil; an ejecting pipe, one end of which is inserted
into said communicating port and opened in said large diameter section
thereof; and an oil inducing path which intersects orthogonally with
said large diameter section and passes through said cylinder, the
lubricating oil being let out of said oil inducing path, being caused
to pass through a heat-exchanger provided outside said sealed con-
tainer together with the discharged gas, and being returned into the
sealed container.

The foregoing objects, other objects as well as the specific
construction and functions of the rotary compressor according to the

present invention will become more apparent and understandable from
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the following detailed description of several preferred embodiments
thereof, when read in conjunction with the accompanying drawing.

In the accompanying drawing:

Figure 1 is a cross-sectional view of the first embodiment of
the rotary compressor according to the present invention;

Figure 2 is a perspective view showing the main part of the
rotary compressor of Figure 1, which is partly cut out;

Figure 3 is a cross-sectional view of the second embodiment of
the rotary compressor according to the present invention, in which
a device for cooling the lubricating oil is provided;

Figure 4 is a perspective view showing the main part of the
rotary compressor of Figure 3, which is partly cut out;

Figure 5 is a cross-sectional view of the third embodiment of
the rotary compressor according to the présent invention, in which
a lubricating oil cooling circuit is provided;

Figure 6 is a perspective view, partly cut out, of the main
part of the rotary compressor according to the present invention;

Figure 7 is a cross-sectional view of the fourth embodiment of
the rotary compressor according to the present invention;

Figure 8A is a plan view of an o0il sump in the rotary compressor
shown in Figure 7.

Figure 8B is a cross-sectional view of the oil sump shown in
Figure 8A, taken along the line A-A in Figure 8A;

Figure 9 is a side elevational view, partly cut away, of the
fiffh embodiment of the rotary compressor according to the present
invention;

Figure 10A is a plan view of the oil sump in the rotary com-

pressor shown in Figure 9; and
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Figure 10B is a cross-sectional view of the oil sump shown in
Figure 10A, taken along the line B-B in Figure 10A.
Figure 11 is a side elevational view, in longitudinal cross-section,

of a hermetically sealed type rotary compressor according to the present

invention in its sixth embodiment.

In the following, the present invention will be described in
specific details in reference to Figures 1 and 2 showing the first
preferred embodiment of thereof. .

Figure 1 is a cross_—sectional view of the rotary compressor
according to the first' embodiment of the present invention, and
Figure 2 is a perspective view of the main part of the rotary com-
pressor according to the first embodiment of the present invention.
In the drawing, a reference numeral 1 designates a hermetically sealed
container; numerals 2 and 3 refer respectively to an electric motor
and compression elements housed in the hermetically sealed container;
and numeral 7 refers to a crank shaft to be driven by the electric
motor 2, and others. The above-mentioned compressibn elements 3
comprise a piston 8 fitted on the crank shaft, a vane (not shown in
the drawing) with its one end being in contact with the piston and
performing reciprocating motion, main and end bearings 5, 6 to
support the above-mentioned crank shaft 7, and a cylinder 4 provided
in between the two bearings. The interior of this cylinder is divided
by the above-mentioned vane, as is well known, into a high pressure
chamber and a low pressure chamber for the coolant so that inlet and
outlet of the coolant can be repeated by the eccentric rotation of the
crank shaft 7.

The coolant gas compressed in the above-described manner
passes through a discharge port 12 and a discharge valve 13 formed

in and provided on the main bearing 5, and discharged into a silencing
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chamber 14 provided at the outside of the main bearing to the
discharge side of the coolant. A mnumeral 15 refers to a gas passage
hole through the cylinder 4 between the main bearing 5 and the end
bearing 6. A reference numeral 16 denotes a gas discharge tube with
its fixed end being inserted into this gas passage hole, the other end
of the gas discharge tube being a gas discharging end portion 16a
which is opened in an oil guiding tube 17, one end of which is also

openéd in the lubricating oil 19 sumped in the hermetically sealed

. container 1. This oil guiding tube (or oil feeding tube) 17 is opened,

at the other end thereof, in the sealed container through a heat- -
exchanger 18 provided at the outsiderthereof. As the consequence
of this, the discharged gas from the compression chamber is led into
a lubricating oil feeding end 17a of the oil feeding tube 17 through
the discharge end portion 16a of the gas discharge tube 16. In this
case, the lubricating oil 19 standing at the bottom bar’c of the sealed
container 1 is drawn into the oil feeding tube 17 through a gap A
formed in an overlapped portion between the gas discharge tube and
the oil feeding tube, is forwarded to the heat-exchanger 18 provided
outside the sealed container together with an ejected gas from the gas
discharge tube, and is fed back into the sealed container 1 again
through a feeding end portion 17b.

Since the first embodiment of the rotary compressor according
to the présent invention is constructed as mentioned in the foregoing,
the lubricating oil at the inner bottom part of the sealed container
circulates in the oil feeding tube, while discharging heat, whereby it
keeps discharging heat transmitted from the electric motor, the
compression elements, and so on. In this manner, the temperature

of the compressor as a whole inclusive of the compression elements,
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the lubricating oil, and so on is lowered with the consequence that
not only the performance of the compressor improves due to inhibition
against preheating of the intake gas, improvement in sealing against
leakage of the lubricating oil, etc., but also reliability of the device
such as improvement in the lubricating property, etc. becomes effec-
tively augmented.

In the following, the second embodiment of the present invention B
will be explained in detail in reference to Figures 3 and 4. It should
bé noted that, in the drawing, those parts which are same with or
similar to those in the Figure 1 embodiment will be designated by the
same reference numerals. In this embod-iment of the invention, the
rotary compressor performs its operation in the manner to be
described in the following.

The coolant gas as drawn into from the intake tﬁbe 9 is compres-
sed by the piston 8 which rotates eccentrically in the .cylinder 4.

The thus compressed coolant gas passés through the outlet valve 13
provided on the main bearing 5 to be discharged into the silencing
chamber 14, further passes through the gas passage hole 15 through
the main and end bearings 5, 6 and the cylinder 4 therebetween, and
is led into a'connecting' tube 20, one end of which is joined with the
gas passage hole. This connectin’g tube for leading the discharged
gas is expanded its diameter in the lubricating oil 19 standing at the
inner bottom part of the sealed container 1. Small holes 24 for suck-
ing the lubricating oil are formed in the vicinity of a stepped part 23
between the small diameter part 21 and the large diameter part 22 of
the connecting tube 20. The other end of this connecting tube 20

is led to the heat-exchanger 18 installed outside the sealed container 1

by way of the bottom part thereof, and is again connected with another
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connecting tube 25 which is again opened in the sealed container 1

after the heat-exchange with the outside air.

Accordingly, the compressed coolant gas which has been led into
the connecting tube 20 through the gas passage hole 15 is further led
to the heat-exchanger 18 provided outside the sealed container 1
together with the lubricating oil 19 which has been drawn into the
connecting tube through the small holes 24 which are opened at the
stepped part of the connecting tube and for sucking the lubricating
oil, and then is sent intb the sealed container 1 again through the
connecting tube 25 for the heat-exchanger 18. That is to say,
owing to the lubricating oil 19 repeating its circulation together with
the compreséed coolant gas, while discharging heat therefrom, the
heat generated from the electric motor 2 and the compression elements
3 is constantly kept discharged outside. In this manner, the temper-
ature in the electrié motor element 2, the compression elements 3, the
lubricating oil 19, and so forth can be lowered, whereby the temper-
ature of the compressor as a whole can be decreased. As the result
of this, the performance of the compressor improves due to inhibition
against preheating of the intake gas, improvement in sealing against
leakage of the lubricating oil, improvement in the operating efficiency
of the motor, and so forth, and the reliability of the compressor also
improves due to inhibition against deterioration of the insulating
material for the electric motor.

In the following, the third embodiment of the present invention
in11 be explained in reference to Figures 5 and 6. It should be noted
that, in the drawing, those parts which are same as or similar to
those as shown in Figure 1 are designated by the same reference

numerals. In this embodiment, the rotary compressor performs its
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operation in the manner to be described as follows.

The coolant gas which has been drawn in from the intake tube 9
and compressed passes through the discharge port 12 and the dis-
charge valve 13 formed in and provided on the main bearing 5, and
discharged into the silencing chamber 14 at the discharge side, after
which it further passes through the gas passage hole 15 through the
main and end bearings 5, 6 and the cylinder 4 therebetween, and
then is led into the gas discharge tube 16, the fixed end of which is
iﬁserted into the gas.passage hole. A reference numeral 30 designates
an oil feeding tube, one end of whichis opened to the collecting section
for the lubricating oil 19 in the above—m;antioned sealed container 1;
a numeral 31 refers to the heat-exchanger for cooling the lubricating
0il, which is provided outside the sealed container; and a numeral 32
denotes the connecting tube which is opened to the side wall of the
sealed container 1 so as to be communicating with the upper spacé of
the cylinder 4. This connecting tube is connected in series with the
heat-exchanger 31 and the oil feeding tube 30? the other end of the
above-mentioned gas discharging tube 16 being opened into this oil
feeding tube 30.

Accordingly, the compressed coolant gas from the compression
chamber is discharged into the oil feeding tube 30 from the end part
of the gas discharge tube 30. The lubricating oil standing at the
bottom pai't of the sealed container 1 is sucked into the discharge
tube 16 through a gap 33 formed in the overlapped section between
the discharge tube 16 and the oil feeding tube 30, which passes
through the heat-exchanger 31 provided outside the sealed container

1, and is again sent into the sealed container.
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As mentioned in the foregoing, the third embodiment of the
present invention causes the lubricating oil to circulate, while dis-
charging heat through the heat-exchanger. By discharging heat
to be transmitted from the compression elements and the electric
motor, and so forth, the temperature in the compression elements,
the electric motor element, further the lubricating oil, and so forth
becomes lowered, hence the temperature of the compressor as a wholg
can be decreased, and also the performance of the compressor can be
improved due to inhibition against preheating of the intake gas,
improvement in sealing against leakage of the lubricating oil,
improvement in working efficiency of the electric motor, and others.
Furthermore, reliability of the compressor can be remarkably improved
as the result of improvement in the lubricating performance, inhibtion
against deterioration in the insulating material for the electric motor
elements, and so forth.

Moreover, by providing a member, at which the gas discharge
tube and the oil feeding tube are joined, at a position outside the
sealed container, the internal space of the compressor can be reduced,
which contributes to realizing reduction in size of the compressor.

In the following, the fourth embodiment of the present invention
will be explained in reference to Figure 7 illustrating a horizontal type
rotary compressor. In Figure 7, a reference numeral 41 designates
the sealed container; numerals 42, 43 respectively refer to the
electric motor section and the compression elements housed in the
sealed container; and a numeral 47 refers to the crank shaft to be
driven by the electric motor section 42, ete., which is disposed in
the horizontal direction. The compression elements 43 comprises the

piston 48 fitted onto the crank shaft, the vane (not shown in the
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drawing) with its one end being in contact with the piston, and
which performs its reciprocating motion, the main and end bearings
45, 46 to support the crank shaft 47, and the cylinder 44 positioned
between the two bearings. The interior of this cylinder is divided,
as is well known, by the above-mentioned vane into the high pressure
chamber and the low pressure chamber so that the inlet and outlet

of the coolant may be repeated by the eccentric rotation of the crank

" shaft 47.

The coolant gas which has been compressed in the above-
mentioned manner passes through the discharging wvalve 53 providéd
on the main bearing 45, and is dischargéd into the silencing chamber
54 at its discharge side provided outside the main bearing 45.

A reference numeral 55 denotes the gas passage hole through the
main and end bearings 45, 46 and the cylinder 44 disposed between
them.

A reference numeral 56 designates a communciating poft which
is formed through in such a manner that one end of it is open to
the lower surface of the cylinder 43, and the other end thereof is
open at a position away from the open end 55a of the gas passage
hole which is open to the above-mentioned end bearing 46. This
communicating port has a large diameter section 57 in the vicinity
of the lower end of the cylinder where its diameter is expanded.

A reference numeral 58 indicates an ejecting pipe with its one end
being inserted into this communicating port and with its other end
being opened in the large diameter section 57 contiguous to the sealed
container 41. This ejecting pipe forms a space gap between its

outer periphery and the large diameter section. A numeral 59
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refers to an oil inducing path which passes through the cylinder 43
interior so as to be opposed to the side surface of the ejecting pipe
58. This oil inducing path is opened in the lubricating oil 60 standing
at the inner bottom part of the sealed container 41.

A reference numeral 61 designates an oil feeding pipe, one end
of which is connected with a bar ring 62 opened to the lower surface
wall of the sealed container 41 in opposition to the above-mentioned )
large ‘diameter section 57, and the other end of which is connected
with the oil feeding path 63 provided in the cylinder 43 passing
through the upper surface wall of the sealed container 41.

A numeral 64 refers to the heat-exchanger which is connected inter-
mediate of the oil feeding pipe, and provided outside the sealed
container. A numeral 65 refers to an oil sump vessel in a substantial-
ly cup-shape having an oil sump section between the end surfaces

of the end beaﬁng 46. The oil sump vessel has a flange portion 65a
to fit on the outer surface of the end bearing 46, and forms a gas
flow path 66 by bulging out the above-mentioned flange portion 65a
in a manner as to connecting the open end of the gas passage hole
55a in the end bearing 46 and the open end 56a of the communicating
port. Moreover, these oii sump vessel 63 and the oil feeding pipe 63
are connected by the o0il feeding pipe 61. By the Way, a reference
numeral 67 denotes an oil feeding port passing concentrically through
the above-mentioned crank shaft 47. By this oil feeding port, oil is
fed to the sliding parts through a branch port 67a.

On account of such construction, the discharged gas from the
compression chamber passes through the silencing chamber 54 at the
discharge side thereof and the gas passage hole 55, and is led into

the ejecting pipe 58 in the communicating port through the gas flow
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path formed in the above-mentioned oil sump vessel 65. Then, the
gas ejected at the large diameter section 57 is forwarded to the heat-
exchanger 64 outside the sealed container together with oil drawn
into the large diameter section through the space gap formed between
the ejecting pipe and the large diameter section to be cooled, after
which it is returned to the sealed container 41, wherein the oil is
sent to the oil sump veseel 65 through the oil guiding path 63 and
the oil feeding pipe 61, after which it is distribu:ced to every sliding
pafts, while the coolant gas is discharged into the sealed container 41
from the end éurface of the crank shaft 47 at the side of the electric
motor.

.As described in the foregoing, according to this fourth embodi-
ment of the present invention, the lubricating oil at the inner bottom
part of the sealed container circulates, while discharging heat,' whereby
it continues to discharge heat to be transmitted from the electric
motor section, the compression elements, and others. In this way,
the temperature of the compression elements, the lubricating oil, etc.,
hence the temperature of the compressor as a whole, is lowered.

On aécount of this, not only the performance of the compressor
improves due to inhibition against preheating of the intake gas,
improvements in the sealing property of the lubricating oil, etc.,
but also the effect to reliability of the operation of the device such
as improvement in the lubricating performance, etc. is also great.

In the following, the fifth embodiment of the rotary compressor
according to the present invention is explained in reference to
Figure 9. It should be noted that, in the drawing, those parts
which are identical with or similar to those in the Figure 7 embodiment

are designated by the same reference numerals.
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In Figure 9, a reference numeral 70 is designated by the gas passage
hole which passes through the main bearing 45 at a position close to
the discharge valve 53 and through the cylinder 44 in a shape of a
letter "L", and is opened toward the lower surface of the cylinder in
its radial direction. This gas passage hole is joined with the com-
municating port 71 of a large diameter.

A reference numeral 72 denotes the ejecting pipe with its one
end béing press-fitted into the small diameter part of the communicat-
ing port. The other end of this ejecting pipe 72 is opened in the
large diameter part of the communicating port 71 in the neighborhébd
of the entrance into the heat-exchanger installed outside the sealed
container. A numeral 73 refers to the oil inducing path opened in
the cylinder immersed in the lubricating oil 60 at the bottom part of
the sealed container so as to intersect orthogonally with the large
diameter p-art of the communicating port 71. This oil induecing path
is communicatively connected with the space gap 74 between the inner
diameter part of the communicating port 71 and the outer diameter
part of the ejecting pipe 72. Incidentally, the external heat-exchanger
64 for cooling the lubricating oil is connected with the large diameter
part of the communicating port 71 at the outer peripheral part of
the cylinder through the pipe 75. The other end of the heat-exchanger
64 is communicatively connected with the substantially cup-shaped oil
sump vessel 77 which has been press-fitted on the outer periphery
of the flanged part of the end bearing 46 through the oil guiding
pipe 76 passing through the sealed container 41, whereby the
lubricating oil in this oil sump vessel is distributed to each of the
sliding parts through the oil feeding ports (not shown in the drawing)

opened in the above-mentioned crank shaft 47. Further, the outer
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peripheral part of this oil sump vessel is press-fitted in and fixed
on the flange portion of the end bearing 46.

Accordingly, the discharged coolant gas from the compression
chamber passes through the silencing chamber 54 at the discharge
side and the gas passage hole 70, and is ejected from the above-
mentioned ejecting pipe 72 within the entrance portion of the heat-
exchanger, i.e., within the large diameter portion. of the communicating
port 71. Then, it is sent into the heat-exchanger 64 provided outside
thé sealed container together with the lubricating oil 60 drawn there-
into through the space gap 74 at the overlapped portion between the
inner diameter portion of the communicating port 71 and the outer
diameter portion of the ejecting pipe 72. After the heat-exchange,
the gas is sent back into the sealed container again. On the other
hand, the lubricating oil is sent back into the above-mentioned
substantially cup-shaped oil sump vessel 77 through the oil guiding
pipe 76 in the sealed container. After this, the lubricating oil is
distributed to each of the sliding parts. while the coolant gas is
discharged into the sealed container from the end surface of the
crank shaft 47 at the side of the electric motor.

Since the fifth embodiment of the rotaty compressor according
to the present invention is constructed as described in the foregoing,
the lubricating oil at the inner bottom part of the sealed container
circulates, while discharging heat, whereby it continues to discharge
heat to be transmitted from the electric motor section, the compression
elements, and others. In this way, since the temperature of the

compressor as a whole including the compression elements, the lubricat-

'ing oil, and so on is lowered, not only the performance of the

compressor improves due to inhibition against preheating of the intake
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gas, improvement in the sealing property against leakage of the
lubricating oil, and so forth, but also the effect to reliability of the
compressor such as improvement in the lubricating performance, etc.
is also great. Further, with such construction as in the present
invention, the compressor can be installed either in the horizontal
direction or in the vertical direction, whereby the best mode of its
use with good space saving installation can be expected.

In the following, the sixth embodiment of the rotary compressor
acéording to the present invention will be explained in reference
to Figure 11. It should be noted that, in the drawing, those parté
which are identical with or similar to those in the construction of
Figure 1 will be designated by the same reference numerals, and the
explanations thereof will be dispensed with.

This embodiment of the present invention is concerned with
improvement in_ the construction shown in Figure 2, wherein the
cooland gas discharged at the side of the main bearing 5 pa.sses
through the main bearing 5, the ecylinder 4, and the end bearing 6
to reach the discharging tube 83 to decrease the pressure loss to
occur among these parts and to increase the operational efficiency
of the compressor which has once been lowered by the pressure
loss, and, at the same time, since the oil guiding pipe 17 is positioned
at the bottom part of the sealed container 1, a difference in height
between the oil guiding pipe 17 and the oil feeding end 17b is large
with the consequence that the lubricating oil gathers in the oil

guiding pipe 17 to thereby prevent the discharged coolant gas from

flowing back into the lubricating oil 19 from the oil guiding pipe 17.
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In Figure 11, a reference numeral 80 designates the discharge
valve which is provided at the side of the end bearing (cylinder head)
6, and the discharge silencer 81 is mounted at the side of the
cylinder head 6, i.e., at the lower surface side of the cylinder 4.
A nﬁmeral 82 refers to an intromitting port for the oil feeding pipe,
which is formed in the lower side surface of the hermetically sealed B
. - S A
container 1 where the lubricating oil 19 gathers. The manner of
insertion is such that, after the compression elements 3 and the R —
electric motor el_ement 2 have been inserted into the herr‘ﬁé/tiéally -
sealed container 1, a connecting tube 83 which has previously been
set in the oil guiding pipe 17 is inserted into the bar ring hole 84
formed in the discharge silencer 81 from the oil guiding pipe intro-
mitting port 82. The diameter of the bar ring hole 84 and that of
the connecting tube 83 to be inserted into this bar ring hole is
substantially same, so that they are tightly fitted and sealed by
insertion into the other.
And, after insertien of the oil guiding pipe 17, the pipe 17 is
hermetically fusion-bonded by . soldering to the oil guiding pipe
intromitting port.
As described in the foregoing, since the sixth embodiment of
the present invention is so constructed that the oil guiding pipe 17
is directly inserted into the discharge silencer 81, the pressure loss
at the connecting hole becomes eliminated in comparison with the
case of the Figure 2 embodiment. In addition, since the coolant gas
is taken out from the side surface of the hermetically sealed container,
a difference in height between the oil feeding port and the oil return-

ing port can be reduced.
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(éy\g/compreSsion chamber defined by enclosing both
ends of a .cylinder with a main bearing (5;45)

) and an end bearing (6;46);

—- 5 (b) compression elements (3;43) including a piston
(8;48) which is eccentrically rotated by a crank
shaft (7;47)within said compression chamber,
and dividing said compression chamber into a
high pressure chamber and a low pressure

10 chamber; and

(c) a sealed container (1;41) to form a plenum space,
in which the compression elements (3;43) -are
housed and lubricating oil is sumped-at the
inner bottom section of the sealed container

15 to effect lubrication of sliding parts of the
compression elements,

characterized in, that

{d) the lubricating o0il is returned into the sealed
container (1;41) after it has been cooled

20 within a heat-exchanger (18;31;64) provided

outside the sealed container (1).

2. A rotary compressor according to claim 1,
characterized in, that an oil feeding
25 end part (17a) of an oil feeding pipe (17) to said
heat~exchanger (18) is opened in the lubricating

0il in said sealed container, and discharge gas is
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ejected from the compression chamber into said open

end part (17a).

A rotary compressor according to claim 1 or 2,
characterized in, that the distal
end part (16a) of a gas discharge pipe (16) is
fittingly inserted in the oil feeding pipe (17)
which is opened in the lubricating oil in said
sealed container, and an oil inducing space gap is
formed between said oil feeding pipe (17) and said

discharge pipe, (16).

4. A rotary compressor according to claim 1,

characterxrized in, that there is

further provided a connecting pipe (20) to introduce
the discharged gas from said compression chamber,
that said connecting pipe has an expanded diameter‘
section (22) extending into the lubricating oil at
the bottom part of said sealed container, that at
least one small hole (24) is formed in the viecinity
of a stepped portion (23) between the large diameter
section (22) and the small diameter section (21) of
said connecting pipe (20), and that the lubricating
0oil is drawn in through said small hole, and .caused
to pass through the heat-exchanger (18) provided
outside the sealed containex, together with discharged
coolant gas, and then returned into said sealed

container (1).

5. A rotary compressor according to one of claims 1

to 3, characterized in, that one end
of the o0il guiding pipe (30) to said heat-exchanger
is opened into the lubricating oil in said sealed
container (1), and the discharge pipe (16) for

said compressed gas is inserted and opened in said

0il guiding pipe outside the ‘sealed container, and,
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by ejection of the discharged gas, the lubricating
oil is caused to pass through said heat-exchanger

(31) and flow back into the sealed container.

A rotary compressor according to one of claims 1
to 5, characterized in, that it is
installed either in the vertical direction or in

the horizontal direction.

A horizontal type rotary compressor according to
claim 1, characterized in, that a
communicating port (56) is formed in said cylinder
(43) so as to introduce discharged gas from the
compression chamber; a large diameter section (57)
of said communicating port (56) is expanded in the
lubricating oil; one end of an ejecting pipe (58)

is inserted into said communicating port and

opened into said large diameter section (57) thereof;
an oil inducing path (59) intersects orthogonally
with said large diameter section (57) and passes -
through said cylinder, and the lubricating oil is
drawn in from said oil inducing path (59) and caused
to pass through said heat—-exchanger (64) provided
outside said sealed container together with the
discharged gas, and is returned into said sealed

container.

A horizontal type rotary compressor according to
claim 7, c haracterized in, that an
0oil sump vessel (65) having an oil sump section
between said sealed container (41) and the end
surface of said end bearing (46) is mounted on
said end bearing, and that a flanged surface of
said oil sump vessel to be overlapped with said

end bearing is bulged out to form a gas flow path (66).
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A lubricating oil cooling device for a rotary
compressor as claimed in one of the claims 1 to 8,
characterized in, that a substantially
cup-shaped o0il sump vessel (65;77) is provided for
gathering the lubricating oil after its cooling,
and that the outer peripheral part of said oil

sump vessel is press-fitted onto the flanged

portion of said end bearing (46).

A hermetically sealed type rotary compressor
accommodating in a tightly sealed container (1) an
electric motor element and compression elements
(3) driven by said electric motor element,
characterized in, that a discharge
valve (80) is provided at the side of a cylinder
head below a cylinder (4), that a discharge
silencer (81) to form a discharge chamber is
provided on said cylinder head, and that a
connecting tube (83), with one end thereof being
inserted into an oil feeding pipe (17) which is
open to the lower side surface of said sealed
container (1) where lubricating oil is sumped, is

communicatively connected with the discharge

'silencer (81), and that the lubricating oil, which

has been induced from the opening of the oil feedingk
pipe by ejection of the discharge gas into the oil
feeding pipe, is cooled in an external heat-exchanger
(18).
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FIGURE 3
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FIGURE 7
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