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10 " This prior art cdrrpreésor is provided with la CW%QE&SHEETS 5G

el ement A that is-driven by a notor inside its hdr

Thi s conpressi.on el ement A includes a cylinder C EETBeécnp%on paaeé: gy ngrﬁ?ged
chanber B, and a roller E that is closely RO GIeE ar d@ﬁ%ﬁ Sn--- 1o paged 2.,
eccentric section D of a drive shaft 15 extendmngmﬁwmnramgsje“frkxpmmd."".

motor. This roller E revolves i nsi de the IAnglg{r chagker—B, {gypabme -
rotation of the drive shaft. Furthernore, t e conpression_ el enent

has a bl ade H This blade His arranged bet ween a suction port F and
a di scharge port G formed at t et cylinder Cso that it is 20

all owed to advance and retreat there. Further, the blade H S
operated by a part of a high-pressure gas discharged fromthe

di scharge port G used as a back pressure. Atip end portion of the
blade His always put in contact with a

ROTARY COMPRESSOR AND REFRIGERATING APPARATUS

TECHNICAL FIELD
The present invention relates to a rotary
compressor and a refrigerating apparatus in which the
5 rotary compressor is incorporated.
BACKGROUND ART
Conventionally, there has been a rotary
éompressor as shown in Figs. 6 and 7 (refer to Japanese
Utility Model Laid-Open Publication No. SHO 61-114082).
10 This prior art compressor is provided with a compression
element A that is driven by a motor inside its hermetic
casing. This compression element A includes a cylinder C
having a cylinder chamber B, and a roller E that is closely
mounted around an eccentric section D of a drive shaft
15 extending from an electric motor. This roller E revolves
inside the cylinder chamber B by the rotation of the drive
shaft. Furthermore, the compression element A has a blade
H. This blade H is arranged between a suction port F and a
discharge port G formed at the bylinder C so that it is
20 allowed to advance and retreat there. Further, the blade H
is operated by a part of a high-pressure gas discharged
from the discharge port G used as a back pressure. A tip

end portion of the blade H is always put in contact with a



-2 - part of an outer peripheral surface of the roller E by the
back pressure. ,'Wth this arrangenent, the blade H partitions
the; cylindér . chanber B into a conpression chanber X and a
suction chanber Y. Further, a valve seat 5 is formed around the exit
of the discharge port G To this val ve seat is fixed an end portion
of a valve I. Thi s valve | can open and cl ose the discharge port

G In the conpressor having the above structure, the
roller E revolves inside the cylinder chanber B when the 10 drive shaft
Drotates. This revolving roller E cBnpr&sses a gas in the
conpression chanber X partitioned by the bl ade H in the cylinder
chanber B. Subsequently, when this conpressi on process is
conpleted to proceed to a discharge process, the roller E opens the

xﬁlgx?plregguﬁ Qle)a%grp]pr O%SnEdouéér peﬁigﬁ‘é%fsé{ﬁ-?agés o° tﬁesqglrl%q: t}g‘."eby the
back pressure. With this arrangement, the blade H
partitions the c¢ylinder chamber B into a compression
chamber X and a suction chamber Y. Further, a valve seat
5 is formed around the exit of the discharge port G. To this
valve seat is fixed an end portion of a valve I. This
valve I can open and close the discharge port G.

In the compressor having the above structure, the

roller E revolves inside the cylinder chamber B when the

10 drive shaft D rotates. This revolving roller E compresses
a gas in the compression chamber X partitioned by the blade
H in the cylinder chamber B. Subsequently, when this
compression process is completed to proceed to a discharge
process, the roller E opens the valve I by the compressed

15 high-pressure gas to discharge the high-pressure gas from
the discharge port G into a casing.

When the discharge process is completed to
proceed to a suction process, the valve I closes the
discharge port G. Then, the roller E revolves to inhale a

20 low-pressure gas from the suction port F into the suction
chamber Y partitioned by the blade H in the cylinder
chamber B. Thus, the roller E repeats the compression

process and the discharge process while revolving in the

cylinder chamber B.



the di scharge port Ginto a casing.
process is conpleted to
closes the
a 20

Thus,

3 -

When t he di scharge
proceed to a suction process, the valve |
di scharge port G Then, the roller E revolves to inhale

.l ow pressure gas fromthe suction port F into the suction
chanber Y partitioned by the blade Hin the cylinder chanber B.
the roller E repeats the conpression process and the
di scharge process while revolving in the cyl i nder chanber B

10
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20
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However, in tge above conpressor, the blade His

However, in the above compressor, the blade H is
supported by the cylinder C to be allowed to advance and
retreat, where the blade H and the roller E are relatively
moved with the tip end of the blade H put in contact with
the outer peripheral surface of the roller E by the back
pressure. Therefore, it is required to exert the back
pressure on the blade H to press the tip end of the blade H
against the outer peripheral surface of the roller so as to
put them in contact with each other. Furthermore, since
the portion of the blade H put in contact with the outer
peripheral surface of the roller is lubricated little, they
are put in a boundary lubrication state. In this boundary
lubrication state, a metallic contact tends to occur, and
this possibly causes seizure problematically.

Also, when an HCFC (hydrochlorofluorocarbon)
group fleon refrigerant (e.g., R22) is used as a working
fluid for use in a compressor, a chloride film is formed by
the chlorine contained in the fleon refrigerant even when a
deficient 1lubrication occurs, and the chloride film has
suppressed the seizure to some degree.

However, when using an HFC (hydrofluorocarbon)
group .substitute fleon refrigerant (e.g., R134a), the
lubricating oil (mainly a synthetic o0il) used in adaptation
with the substitute fleon refrigerant has a lubricating

capability lower than that of the lubricating oil (mineral



supported by the cylinder Cto be allowed to advance and retreat,
where the blade Hand the roller E are relatively noved with the tip
end .of the bBlade H put in contact with 5 the outer peripheral surface
of the roller E by the back pressure. Therefore, it is required
to exert the back pressure on the blade Hto press the tip end of
the blade H agai nst the outer peripheral surface of the roller so as
to put themin contact with each other. Furthernore, since 10
the portion of the blade H put in contact with the outer peri pher al
surface of the roller is lubricated Iit# e, they are put in a
boundary lubrication state. |In this boundary | ubrication state, a
netallic contact tends to occur, and this possibly causes seizure
probl ematically. 15 Al so, when an HCFC
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suppressed thg Sl A&l S0y 4991&fine, and therefore, no chloride film

is formed. Therefore, in the portion of the boundary

5 lubrication, a temperature rise partially occurs to cause
such a probleﬁ that the o0il deteriorates to incur a
hydrolysis or generate a sludge.

Furthermore, in the refrigerating apparatus in
which the prior art rotary compressor is incorporated into

10 its refrigerating circuit, when a capillary tube is used as
a pressure reduction mechanism of the refrigerating
apparatus, a great amount of sludge generated due to the
0il deterioration adheres to the inside of the tube. The
adhesion of sludge incurs the reduction in flow rate of the

15 refrigerant, and this problematically impairs the
reliability of the refrigerating apparatus.

Accordingly, in view of the above-mentioned
problems, it is an object of the present invention to
provide a rotary compressor capable of preventing the oil

20 in the compressor from deteriorating while wusing a
substitute: fleon refrigerant. " Another object of the
present invention is to improve the reliability of the
refrigerating apparatus by providing a refrigerating
apparatus having a rotary compressor free from the

25 occurrence of oil deterioration.



However,, when using an HFC (hydrof| uorocarbon) group substitute

fteon refri

gerant "(e.g., Rl134a), the | ubricating oil (mainly a

synt:heti ¢, oil). used in adaptation with the substitute fleon
refrigerant has a lubricating 25 capability lower than that of the

| ubricating oil (m neral - 4 -
oil) that has been used with the conventional fleon refrigerant.
Furthernore, the substitute fleon refrigerant i s not containing
chlorine, and therefore, no chloride film i s formed. Ther ef or e,

in the porti

on of the boundary 5 7 dbrication, a tenperature rise

partially occurs to cause
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DISCLOSURE OF THE INVENTION

According to a first aspect of the invention,
there is provided a rotary compressor comprising:

a roller rotatably mounted around an eccentric
section of a drive shaft;

a blade which is integrally fixed on a periphery
of the roller and extends radially outwardly of the roller,
thereby partitioning a cylinder chamber inside a cylinder
into a compression chamber and a suction chamber; and

a support member which is pivotally supported by
the cylinder and is formed with a reception groove for
receiving and guiding therein a protruded end portion of
the blade, wherein

a refrigerant which does not include chlorine
within its basic chemical composition is used as a working
fluid to be supplied to and discharged from the inside of
said cylinder chamber, and

an oil adapted to the ' refrigerant is used as a
lubricating oil.

According to the first aspect of the invention,
the blade is fixed on the rollef, and the end portion of
the blade is guided by the reception groove of the support
member. Therefore, such a boundary lubrication state of
the blade and the roller as in the prior art does not

occur. Therefore, according to the first aspect of the



such a'problemthat the oil deteriorates to incur a hydr ol ysi s or
generate a sl-udge. Furthernore, in the refrigerating
apparatus.in . which the prior art rotary conpressor is incorporated
into 10. its refrigerating circuit, when a capillary tube is used as

a pressure reduction nechanismof the refrigerating apparatus, a
great anount of sludge generated due to the oil deterioration
-adheres to the inside of the tube. The adhesi on of sludge incurs
the reduction in flowrate of the 15 refrigerant, and this
problematically inpairs t he “r&lability of the refrigerating
appar at us. Accordingly, in view of the above-nentioned
problens, it is an object of the present invention to provi de a
rotary conpressor capable of preventing the oil in the conpressor

from deterionglehd;ophi L1 idHkeing a ﬁwtfleé},egafr&g%ﬁg%r agt-

Anot her obj ecC prese | nvent 1on s rove
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frictional loss and a power loss in the sliding portion
inside the compressor can be reduced to allow the

5 occurrence of seizure and o0il deterioration of the
lubricating oil to be prevented.

According to the second aspect of the invention,
in the rotary compressor of the first aspect, a pipe-shaped
metal inserted in between an inner peripheral surface of

10 the roller and the eccentric section of the drive shaft is
provided.

Therefore, according to the second aspect of the
invention, the occurrence of seizure of the eccentric
section with the roller can be prevented by the pipe-shaped

15 metal even when the lubricating capability is reduced due
to the use of a substitute fleon refrigerant.

According to the third aspect of the invention,
in the rotary compressor claimed in the first aspect, the
refrigerant is a single substance which belongs to a group

20 of substances classified into hydrofluorocarbon (HFC).

According to the fourth aspect of the invention,
in the rotary compressor of the first aspect, said
refrigerant is a mixture refrigerant obtained by mixing a
plurality of substances which belong to a group of

25 substances classified into hydrofluorocarbon (HFC).



apparat.us having a rotary cdnpressor free fromthe 25 occurrence of oi

deterioration. ‘ - 5 -

Dl SCLOSURE OF .THE | NVENTI ON According to a first aspect of
t he inventi on, there is provided a rotary conpressor conpri sing:

a roller rotatably nmounted around an eccentric 5 section of a drive
shaft; a blade which is integrally fixed on a periphery

of the roller and extends radially outwardly of the roller, t her eby
partitioning a cylinder chanber inside % cyl i nder

10

15

20

According to the fifth aspect of the invention,
in the rotary compressor of the first aspect, said
lubricating oil is any of a synthetic o0il to which ester
oil and ether o0il belong, fluorine oil, alkylbenzene oil
and mineral oil.

According to the sixth aspect of the invention,
there is provided a refrigerating apparatus comprising:

a refrigerating circuit having a rotary
compressor including a roller rotatably mounted around an
eccentric section of a. drive shaft, a blade which is
integrally fixed on a periphery of the roller and extends
radially outwardly of the roller, thereby partitioning a
cylinder chamber inside a <cylinder into a compression
chamber and a suction chamber, and a support member which
is pivotally supported by the cylinder and is formed with a
reception groove for receiving and guiding therein a
protruded end portion of the blade; and a capillary tube
which serves as a pressure reduction mechanism, wherein

a refrigerant which does not include chlorine
within its basic chemical composition is used as a working
fluid to be circulated through the refrigerating circuit,
and

an oil adapted to the refrigerant is used as a

lubricating oil of the compressor.



I nto a:,conpression chanber and a suction chanber; and 10 a
support nenber whi'ch is pivotally supported by the cylinder and is
formed wi.th a .recepti on groove for receiving and guiding therein a
protruded end portion of t he bl ade, wherein a
refrigerant which does not include chlorine 15 withinits basic

chem cal conposition is used as a working fluid to be supplied to
and di scharged fromthe inside of said cylinder chanber, and

an oil adapted to the refrigerant is used as a | ubricating oil. 20
According to the first aspect of the tn®emtion, the blade is fixed
on the roller, and the end portion of the blade is guided by the
reception groove of the support menber. Therefore, such a boundary
| ubrication state of the blade and the roller as in the prior art

does not 25 occur . Tﬁg%%f%}%fa aceording to fhe f{ﬁgt agp %Eg%&a%lng

apparatus of the sixth aspect, it is provided with the
rotary compressor in which the blade is fixed on the
roller, and the end portion of the blade is guided by the
5 reception groove of the support member. Therefore, such a
boundary lubrication state of the blade and the roller as
in the prior art does not occur. Furthermore, the
frictional loss and the power loss in the sliding section
inside the compressor can be reduced, and a substitute
10 fleon refrigerant for assuring the environmental safety can
be used without incurring the seizure nor the o0il
deterioration of the 1lubricating oil. Furthermore, the
adhesion of o0il sludge to the inside of the capillary tube
can be prevented, and therefore, the reduction in flow rate
15 of the refrigerant can be prevented, thereby allowing the
reliability of the refrigerating apparatus to be improved.
According to the seventh aspect of the invention,
in the refrigerating apparatus of the sixth aspect, said
refrigerant is a single substance which belongs to a group
20 of substances classified into hydrofluorocarbon (HFC).
According to the eighth aspect of the invention,
in the refrigerating apparatus of the sixth aspect, said
refrigerant is a mixture refrigerant obtained by mixing a
plurality of substances which belong to a group of

25 substances classified into hydrofluorocarbon (HFC).



- 6 - . I nvention, while enabling a substitute fleon refrigerant to

be-used in consideration of the environnental safety, the frictional
| oss and.-a power loss in the sliding portion i nside the conpressor
can be reduced to allow the 5 occurrence of seizure and oi
deterioration of the | ubricating oil to be prevented.

According to the second aspect of the invention, in the rotary
conpressor of the first aspect, a pipe-shaped netal inserted in

bet ween an inner peripheral surface of 10 the roller and the eccentric
section of the drive shaft is ﬁ?&bfﬂed. Ther ef or e,

according to the second aspect of the

According to the ninth aspect of the invention,
in the refrigerating apparatus of the sixth aspect, said
lubricating o0il is any of a synthetic o0il to which ester
oil and ether oil belong, fluorine oil, alkyibenzene oil

5 and mineral oil.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plane cross section view showing an
essential part of a «cylinder provided in a rotary
compressor according to a first embodiment of the present

10 invention;

Fig. 2 is a longitudinal section view showing all
the structure of the above rotary compressor;

Fig. 3 is a plane cross section view showing an
essential part of a cylinder for explaining a second

15 embodiment of the present invention;

Fig. 4 is a refrigerating circuit representing a
refrigerating apparatus according to a third embodiment of
the present invention;

Fig. 5 is a graph of characteristics showing the

20 variations in the ratio of flow rates of capillary tubes
with respect to the elapse of an operation time;

Fig. 6 is a plane cross section view showing a
compression element of a prior art rotary compressor; and

Fig. 7 is a section view of a part of the above

25 prior art rotary compressor.



I nvention, the occurrence of seizure of the eccentric section with
the roller can be prevented by the pipe-shaped 15 nmetal even when the
| ubr.i cati-ng capability is reduced due to the use of a substitute
fteon refrigerant. According to the third aspect of the
I nventi on, in the rotary conpressor clained in the first aspect, the
refrigerant is a single substance which belongs to a group 20 of
substances cl assified into hydrofl uorocarbon (HFC)

According to the fourth aspect of the inxention, in the rotary
conpressor of the first aspect, said ~ 10 refrigerant is a mxture
refrigerant obtained by m xing a plurality of substances which
belong to a group of 25 substances cl assified into hydrofl uorocarbon
(HFO) .

BEST MODE FOR CARRYING OUT THE INVENTION

Embodiments of the present invention will how be
described with reference to the accompanying drawings in
order to describe the present invention more in detail.

5 (First Embodiment)

Fig. 2 shows a rotary compressor CP of the
embodiment of the present invention. This rotary
compressor CP has a motor 2 upwardly inside its hermetic
casing 1. Further, a compression element 3 is provided

10 below the motor 2. Then, a drive shaft 21 extending from
the motor 2 is interlockedly connected to £he compression
element 3.
The compression element 3 1is provided with a
cylinder 4 internally having a cylinder chamber 41, a front
15 head 5 and a rear head 6 provided oppositely to the
cylinder 4 in open spaces above and below the cylinder 4,
and a roller 7 arranged revolvably inside the cylinder
chamber 41. Then, lower portions of the drive shaft 21 are
supported by bearing portions provided in the heads 5 and
20 6. Further, the roller 7 is slidably mounted around an
eccentric section 22 of the drive shaft 21. Therefore,
when the drive shaft 21 rotates, the roller 7 revolves
around the eccentric section 22 while being put in sliding

contact with the eccentric section 22.



-7 - . According to the fifth aspect of the invention,

inthe rotary conpressor of the first aspect, said | ubricating 0|I
is any of. a synthetic oil to which ester oil and ether oil bel ong,
ftuorine oil, alkylbenzene oil 5 and mneral oil

According to the sixth aspect of the invention, there is provided a
refrigerating apparatus conpri sing: a refrigerating
circuit having a rotary conpressor including a roller rotatably
nmount ed around an 10 eccentric sectjon a. drive shaft, a blade
which 1is integrally fixed on a %%rlphery of the roller and ext ends
radially outwardly of the roller, thereby partitioning a cyl i nder
chanber inside a cylinder into a conpression chanber and a suction
chanmber, and a support nenber which 15 is pivotally supported by the

cyli nder and is formed Wilter, a 1ub%ieREHAE BLOVEabLhgEeSS ViLT r3Mheq
guiding therein a

at the center of the drive shaft 21. This lubricating oil

passage 23 is opened to a bottom section oil reservoir 1b

of the casing 1. 1In addition, a pump element 24 is mounted

5 at the entrance of the lubricating o0il passage 23.

Further, a middle exit of the lubricating oil passage 23 is

opened to the sliding contact surface of the eccentric

section 22 sliding and contacting to the sliding contact

surface of the roller 7. Tﬁerefore, the lubricating oil

10 pumped up from the o0il reservoir 1b by the pump element 24
can be supplied from the lubricating oil passage 23 to the
sliding contact surfaces. Further, in Fig. 2, the
reference numeral 1la denotes an external discharge pipe
connected to an upper portion of the casing 1.

15 Further, as shown in Fig. 1, a suction port 3a
opened to the cylinder chamber 41 is formed at a peripheral
wall of the cylinder 4. ©Near the suction port 3a, there is
formed a discharge port 3b opened to the cylinder chamber
41 at the peripheral wall of the cylinder 4. A gas fluid

20 is iphaled from the suction port 3a into the c¢ylinder
chamber 41, while the gas fluid in the cylinder chamber 41
is discharged from the discharge port 3b.

Further, as shown in Fig. 1, a blade 8 protruding
radially outwardly of the roller 7 is integrally formed

25 with an outer peripheral portion of the roller 7. On the



protruded end portion of the blade; and a capillary tube whi ch

serves as a _pressure reduction nmechanism wherein a
refr.i gerant whi ch does not include chlorine 20 within its basic
chemi cal - conposition is used as a working fluid to be circul ated
through the refrigerating circuit, and an oi
adapted to the refrigerant is used as a | ubricating oil of the
conpr essor. Therefore, according to
t he refrigerating appar at us of Ehe si xth aspect, it is provided
with the =12 -

10

15

20

other hand, a cylindrical reﬁainer hole 42 is formed
between the suction port 3a and the discharge port 3b of
the cylinder 4. Then, a support member 11 comprised of
semicircular pillar-shaped members 12 and 12 each having a
semicircular section shape are pivotally fitted in the
retainer hole 42. The mutually opposite flat surfaces of
the semicircular pillar-shaped members 12 constitute a
reception groove 1lla. This reception groove 1lla has its
one end communicated with the inside of the cylinder
chamber 41, and an end portion 8a of the blade 8 is
slidably inserted in the reception groove 1la. This blade
8 partitions the inside of the cylinder chamber 41 into a
compression chamber X and a suction chamber Y. Further, a
plate-shaped valve 9 for opening and closing the discharge
port 3b is provided on a valve seat 52 formed around the
exit of the discharge port 3b so that it contacts closely
to the valve seat. A backing plate 10 is adhered to this
valve 9. Then, the rotary compressor CP uses a substitute
fleon refrigerant as a working fluid to be supplied to and
discharged from the inside of the cylinder chamber 41. HFC
group Rl1l34a or R407c is used ‘as the substitute fleon
refrigerant. Further, an o0il in adaptation with the
substitute fleon refrigerant is used as a lubricating oil.

A synthetic oil such as ester oil, ether oil or the like ‘is



rotary-.conpressor in which the blade is fixed on the roller, and the
end portion of the blade is guided by the 5 reception groove of the

support menber.. Therefore, such a boundary lubrication state of the
blade and the roller as in the prior art does not occur.
Furthernore, the frictional loss and the power loss in the sliding
section I nsi de the conpressor can be reduced, and a substitute 10
fleon refrigerant for assuring the environnental safety can be wused
wi thout incurring the seizure nor the oil deterioration of the
lubricating oil. Furthernore, the ~ 13 = adhesion of oil sludge to the

I nside of the capillary tube can be prevented, and therefore, the
reduction in flowrate 15 of the refrigerant can be prevented, thereby
al l owi ng the reliability of the refrigerating apparatus to be
!rrproved. used., as, th Cp%riq.' n.ga&Q {:QS squent ?h@Spe&Sbﬁi{:H@e fleon

i nvention, in the refrigerating gpparatus of the sIX aspect, sard

refrigerant i sgrSigilahtsubstance which belongs to a group 20 of
substances classifi'ed i nto hydrofl uorocarbon (HFC).

In the rotary compressor CP constructed as above,
when the drive shaft 21 is driven, the protruded end
5 portion 8a of the blade 8 provided on the roller 7 comes in
and out along the reception groove 1la of the support
member 11, and the suppoft member 11 pivots simultanéously.
That is, the blade 8 always partitions the inside of the
cylinder chamber 41 into the compression chamber X and the
10 -suction chamber Y by advancing and retreating in the radial
direction while swinging with the revolution of the roller

7.
According to the rotary compressor CP,
differently from the prior art, the end portion of the
15 blade 8 is not put in contact with the outer peripheral
surface of the roller 7 when the roller 7 is made to
revolve without turning éround the eccentric section 22,
meaning that the blade 8 and the roller 7 do not relatively
nove. Therefore, according to this embodiment, there is
20 generated no sliding friction between the blade 8 and the
roller 7 to cause no boundary lubrication state.
Therefore, a frictional 1loss and a power 1loss in the
sliding portion inside the compressor can be reduced while
incurring neither seizure nor oil deterioration, and by

25 using the substitute fleon refrigerant as the working fluid



According to the eighth aspect of the invention, in the

refrigerating apparatus of the sixth aspect, said refrigerant is a
m xture refrigerant obtained by mixing a plurality of substances

whi ch belong to a group of 25 substances classified into

hydr of | uor ocar bon ( HFC) . - 9 -
According to the ninth aspect of the invention, in the refrigerating
apparatus of the sixth aspect, said | ubricating oil is any of a
synthetic oil to which ester oil and ether oil belong, fluorine oil,
al kyl benzene oi l 5 and mneral orll4 -

and using the o0il adapted to the substitute fleon
refrigerant as the 1lubricating oil, conservation of the
environment can be achieved.
It is to be noted that fluorine o0il may be used
5 instead of the synthetic o0il, or alkylbenzene o0il may be
used in the above embodiment. Otherwise, mineral oil may
be used. A mixture refrigerant obtained by mixing a
plurality of substances in a group of substances classified
into hydrofluorocarbon (HFC) may be used as the substitute
10 fleon refrigerant.
In the above embodiment, the outer peripheral
portion of the roller 7 is integrally formed with the blade
8. However, they may be integrated with each other by
forming a mounting groove capable of allowing the insertion
15 of a part of a base of the blade 8 in the roller 7,
inserting the part of the base of the blade 8 into the
mounting -groove, and bonding them with an adhesive.
Otherwise, the blade 8 may be integrated with the roller 7
by brazing instead of the adhesion with the adhesive.
20 Otherwise, the base of the blade 8 may be fixed on the
roller 7 by a pin or the like.
Furthermore, the support member 11 may be
constituted by one cylindrical member formed with a cut
groove which serves as a receiving groove for allowing the

25 blade 8 to slide thereon.



BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a plane cross
section view show'ng an essential part of a cylinder provided in a
rotary .. ~ .conpressor according to a first enbodi ment of the present 10
i nvent i on; Fig. 2 is a longitudinal section view show ng
al | the structure of the above rotary conpressor;

Fig. 3 is a plane cross section view show ng an essential part of a
cylinder for explaining a second 15 enbodi mrent of the present

i nvention; Fig. 4 is a refrigerating circuit representing
a refrigerating apparatus accoFd%ﬁg'to a third enbodi nent of

the present invention; Fig. 5 1is a graph of
characteristics showing the 20 variations in the ratio of flow rates of
capillary tubes Wi th respect to the el apse of an operation tine;
Fig. 6 is a pl AP il i ew show ng a conpr essi on el enent
of a prior art rotary conpressor; and Fig. 7 is a section

view of a part of the abqp&hermore, as shown in Fig. 3, a pipe-shaped
metal 72 may be inserted in between the inner peripheral
surface 7a of the roller 7 and the eccentric section 22 of
5 the drive shaft 21. In this case, even when the
lubricating capability is reduced due to the use of the
substituée fleon refrigerant, the occurrence of seizure of
the eccentric section 22 with the roller 7 can be prevented
by virtue of the existence of the pipe-shaped metal 72.
10 (Third Embodiment)

Next, Fig. 4 shows a heat pump type refrigerating
apparatus in which the aforementioned rotary compressor CP
of the first-eﬁbodiment is incorporated.

This heat pump type refrigerating apparatus has a

15 refrigerating circuit including a rotary compressor CP, a
use side heat exchanger J, a capillary tube K and a heat
source side heat exchanger L. The use side heat exchanger
J operates as a condenser in the time of heating and
operates as an evaporator in the time of cooling. The heat

20 source side heat exchanger L operates as an evaporator in
the time of heating, and operates as a condenser in the
time of cooling. The capillary tube K operates as an
expansion mechanism. Further, the reference character N
denotes an accumulator provided on the suction port side of

25 the rotary compressor CP. The refrigerating circuit has a



25 prior art rotary conpressor.

- -10 - , BEST MODE FOR CARRYI NG QUT THE | NVENTI ON

Enbodi ment s "of. the present invention will now be described with
reference to the acconpanyi ng drawi ngs in order to describe the
present invention nore in detail. 5 (First Enbodi nent)

Fig. 2 shows a rotary conpressor CP of the enbodi nent of the
present invention. This rotary conpressor CP has a notor
upwardly inside its hernetic cas&gg 1. Further, a conpression

el enent 3 is provided

10

15

20

25

four-way changeover valve M, and is provided with a pipe P
arranged so that it can achieve a reversible cycle by a
changeover operation of the four-way changeover valve M.

The rotary compressor CP is the rotary compressor
CP of the first embodiment shown in Fig. 1. That is, the
blade 8 which partitions the inside of the cylinder chamber
41 into the compression chamber X and the inhalation
chamber Y is integrally provided radially outwardly of the
roller 7 mounted around the eccentric section 22 of the
drive shaft 21. Then, the tip end portion 8a of the blade
8 is inserted in the reception groove 11a of the support
member 11 that is pivotally supported by the cylinder 4.

Further, a substitute fleon refrigerant similar
to that of the first embodiment is used as the working
fluid to be circulated through the refrigerating circuit.
Furthermore, an o0il adapted to the substitute fleon
refrigerant similar to that of the first embodiment is used
as the lubricating oil of the rotary compressor CP.

Fig. 5 shows a comparison between the
characteristic of a clogging state of the capillary tube K
in the refrigerating apparatus of the third embodiment and
the characteristic of a clogging state of a capillary tube
in a refrigerating apparatus in which the prior art vane
type rotary compressor shown in Fig. 6 is incorporated.

Fig. 5 shows how the ratio of reduced flow rate to full

2



10 bel ow the nmotor 2. Then, a drive shaft 21 extending from t he

motor 2 is interl ockedly connected to the conpression el emrent 3.
The .conpression element 3 is provided with a cylinder 4 internally
havi ng a cylinder chanber 41, a front 15 head 5 and a rear head 6
provi ded oppositely to the cylinder 4 in open spaces above and
bel ow t he cyli nder 4, and a roller 7 arranged revol vably inside the
cyl i nder chanber 41. Then, |ower portions of the drive shaft 21 are
supported by bearing portions provided in the heads 5 and 20 6.
Further, the roller 7 is slidably mount &4 Around an eccentric
section 22 of the drive shaft 21. Ther ef or e, when the drive shaft
21 rotates, the roller 7 revolves around the eccentric section 22
whil e being put in sliding contact with the eccentric section 22.

flow rate of the refrigerant varies as the operation time
elapses. The variation of the ratio of the flow rates
occurs due to the clogging of the capillary tube. 1In Fig.
5, the white dots indicate the ratio of the flow rates in
5 the case where the rotary compressor of the second
embodiment is used, while the black dots indicate the ratio
of the flow rates in the case where the prior art rotary
compressor shown in Fig. 6 is used. In the above
experiment of measuring the ratio of the flow rates, the

10 operated room air conditioner had one horse power, HFC
family R134a was used as the substitute fleon refrigerant,
ester o0il was used as the o0il in conformity with the
substitute fleon refrigerant, and the capillary tube
diameter was 1 mm.

15 As is apparent from Fig. 5, when the prior art
rotary compressor shown in Fig. 6 is used, the ratio of the
flow rates of the capillary tube reduces by about 0.13 per
1000 hours of the operation time as indicated by the black
dots. In contrast to this, when the rotary compressor of

20 the gmbodiment of the present invention is used, the ratio
of the flow rates reduces by not greater than 0.01 even
after the elapse of the operation time of not 1less than
2500 hours as indicated by the white dots. That is,
according to the embodiment of the present invention, the

25 amount of reduction of the ratio of the flow rates can be -



Further, a lubricating oil passage 23 is forned at the center of

the drive shaft 21. This lubricating oil passage 23 is opened to a
bot t.om section oil reservoir Ib of the casing 1. In addition, a
punp el ement 24 is nounted 5 at the entrance of the lubricating
oil passage 23. Further, a mddle exit of the lubricating oi
passage 23 is opened to the sliding contact surface of the
eccentric section 22 sliding and contacting to the sliding contact
surface of the roller 7. Therefore, the lubricating oil 10 punped up
fromthe oil reservoir |b by the punp~el®nent 24 can be supplied
fromthe lubricating oil passage 23 to the sliding contact

surf aces. Further, in Fig. 2, the ref erence nuneral |a
denotes an external discharge pipe connected to an upper portion of

the casing l'remarkably reduced further than in the prior art, and this

means that almost no clogging of the capillary tube is
occurring.

As described above, according to the

5 refrigerating apparatus of +the third embodiment, the

substitute fleon refrigerant for assuring the environmental

- safety can be used without incurring the oil deterioration

in the rotary compressor CP. Furthermore, the possible

adhesion of o0il sludge to the inside of the capillary tube

10 K can be prevented, and the.reduction in flow rate of the

refrigerant can be prevented, thereby allowing the

reliability of the refrigerating apparatus to be improved.

Therefore, according to the third embodiment, the

conservation of the environment and the improvement of the

15 reliability of the refrigerating apparatus can be
concurrently satisfied.

As to the rotary compressor CP to be incorporated
into the refrigerating apparatus, it is a matter of course
that the aforementioned rotary compressor of the second

20 emboqiment may be incorporated. In this case, the
frictional loss and the power loss can be further reduced.
INDUSTRIAL APPLICABILITY

As described above, the rotary compressor and the

refrigerating apparatus of the present invention can be

25 applied to a variety of air conditioners and refrigerators.



15 . Further, as shown in Fig. 1, a suction port 3a

opened to the cylinder chanber 41 is formed at a peri pheral wal | of
the-.cylinder 4. Near the suction port 3a, there is formed a

di scharge port 3b opened to the cylinder chanber 41 at the

peri pheral wall of the cylinder 4. A gas fluid 20 is inhaled from
the suction port 3a into the cylinder chanber 41, while the gas
fluid in the cylinder chanber 41 is discharged fromthe discharge
port 3b. Further, as shown in Fig. 1, a blade 8 protruding
radially outwardly of the roller 7 isTi®Pegrally formed 25 with an
outer peripheral portion of the roller 7. On the

- 12 -

In particular, when applied to any air conditioner or any
refrigerator using a substitute fleon refrigerant for
assuring the environmental safety, the present invention is

very effective for the improvement of the reliability.



ot her " hand, a cylindrical retainer hole 42 is formed bet ween t he
suction port-3a and the discharge port 3b of the cylinder 4. Then,
a suppor.t nenber 11 conprised of sem circular pillar-shaped nenbers
12 and 12 each having a 5 semcircular section shape-are pivotally
fitted in the retainer hole 42. The-mutually opp05|t§ flat

surfaces of the semcircular pillar-sha onstitute a
reception groove l1lla. This reception groove ﬁ@
hahber

one end
comuni cated with the inside of the cyllnder 41 and an

end portion 8a of the blade 8 is ~ slldably inserted in the
reception groove 1lla. This bl ade 8 partitions the inside of the
cylinder chanber 41 into a conpressi on chanber X and a suction
chanmber Y. Further, a pl at e-shaped valve 9 for opening and cl osing
t he di schargq,haJtS rmgeﬁ jigs provided on a valve seat 52 formed around
t he exit o the J arge port 3b so that it contacts closely

to the valvelgeatﬂ_r%ﬁyyyqduhﬁyéggbekdﬁpﬁyyyﬂggito this
a roller (7) rotatably mounted around an
eccentric section (22) of a drive shaft (21);

5 a blade (8) which is integrally fixed on a
periphery of the roller (7) and extends radially outwardly
of the roller (7), thereby partitioning a cylinder chamber
(41) inside a cylinder (4) into a compression chamber (X)
and a suction chamber (Y); and

10 a support member (11) which is pivotally
supported by the cylinder (4) and 1is formed with a
reception groove (l1lla) for receiving and guiding therein a
protruded end portion (8a) of the blade (8), wherein

a refrigerant which does not include chlorine

15 within its basic chemical composition is used as a working
fluid to be supplied to and discharged from the inside of
said cylinder chamber (41), and

an o0il adapted to the refrigerant is used as a

lubricating oil.

20 2, A rotary compressor as claimed in Claim 1, comprising:
a pipe-shaped metal (72) inserted in between an

inner peripheral surface of the roller (7) and the

eccentric section (22) of the drive shaft. e

i



val ve 9. Then, the rotary conpressor CP uses a substitute fl eon

refrigerant as_a working fluid to be supplied to and 20 di scharged from
the inside of the cyrtmder—ehanber 41. HFC group Rl134a or R407c is

used as the substhistshdes sb&%& refrigerant. Further, an oil in

adaptation w th B ¥ _e Stitute fleon refrigerant "i s used as a..
| ubricating oil. I='-a= ##j#ﬁ etic oil such as ester oil or the
like is gl UUE ) m,g@ M’,”Hmd as
the oil adapted to the substitute fleon

In the rotary conpressor CP construct@d2has~above,

3. A rotary compressor as claimed in Claim 1, wherein
said refrigerant is a single substance which
belongs to a group of substances classified into

hydrofluorocarbon (HFC).

5 4. A rotary compressor as claimed in Claim 1, wherein
said refrigerant is a mixture refrigerant
obtained by mixing a plurality of substances which belong
to a group of substances classified into hydrofluorocarbon

(HFC) .

10 5. A rotary compressor as claimed in Claim 1, wherein
said lubricating oil is any of a synthetic oil to
which ester oil and ether o0il belong, fluorine oil,

alkylbenzene oil and mineral oil.

6. A refrigerating apparatus comprising:

15 a refrigerating circuit having a rotary
compressor (CP) including a roller (7) rotatably mounted
around an eccentric section (22) of a drive shaft (21), a
blade (8) which is integrally fixed on a periphery of the
roller (7) and extends radially outwardly of the roller

20 (7), thereby partitioning a cylinder chamber (41) inside a
cylinder (4) into a compression chamber (X) and a suction

chamber (Y), and a support member (11) which is pivotally



when the drive shaft 21 is driven, the protruded end 5 portion 8a of

t he bl ade 8°brovided on the roller 7 conmes in and out al ong the
reception.groove l1lla of the support menber 11, and the support
menber 11 pivots sinultaneously. That is,

partitions the inside of the cyl i nder cha iI,EfI mﬂmm
conpression chanber X and the 10 suction cha ng and
retreating in the radial direction while swinging with the
revolution of the roller 7. According to t he
rotary conpr essor CP, dlffer%ﬁtry fromthe prior art, the end
portion of the 15 blade 8 is not put in contact wth the outer

peri pher al surface of the roller 7 when the roller 7 is nmade to
revol ve w t hout turning around t he eccentric section 22, meani ng

that the bladg \i}&%}% / ‘g’ﬂe{l’% fel h'VeLﬁé is fO¥Ra with
Therefore, according to t%f ﬁ%od ethe? ' SO generated no a
sliding fr'C“beéﬁ%ﬂ%ﬁ”bf@@vQ'%@ia? %@@1¥B%e1v1ng éﬁﬁlﬁﬁldinthheEéﬁﬁﬁa
no boundary  lubrication state. Therefore
a power |oss igrdt¥uded end portion (8a) of the blade (8); and a
capillary tube (K) which serves as a pressure reduction
5 mechanism, wherein
a refrigerant which does not include chlorine
within its basic chemical composition is used as a working
fluid to be circulated through the refrigerating circuit,
and

10 an oil adapted. to the refrigerant is used as a

lubricating oil of the compressor (CP).

7. A refrigerating apparatus as claimed in Claim 6,
wherein

said refrigerant is a single substance which

15 belongs to a group of substances <classified into

hydrofluorocarbon (HFC).

8. A refrigerating apparatus as claimed in Claim 6,
wherein

said refrigerant 1is a mixture refrigerant

20 obtained by mixing a plurality of substances which belong

to a group of substances classified into hydrofluorocarbon

(HFC) . ————
This Sheet Hag
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sliding portion inside the conpressor can be reduced while i ncurring

neither seizure ndr oil deterioration, and by 25 using the substitute
fl eon refrlgerant as the working f1uid —— ——

14 - and using the oil adapted to the substitute fleon
refri gerant as the lubricating oil, conservation of HM“““L“I‘“H“\M“@WBM
can be achi eved. It is to- be noted
be used 5 i nstead of the synthetic oil, or al kyl benzerte 8il *may be
used in the above enbodiment. O herw se nlneral oi | may be used.

A mxture refrigerant obtained by n1§#ng a

9. A refrigerating apparatus as claimed in Claim &6,
wherein

said lubricating oil is any of a synthetic oil to
which ester o0il and ether o0il belong, fluorine oil,

5 alkylbenzene oil and mineral oil.

This Sheet Has Been Replaced
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plurality of substances in a group of substances classified into

hydr of | uor gcarbon (HFC) nmay be used as the substitute 10 fl eon
refrigerant. - In the above enbodi nent, the outer peripheral
portion-of the roller 7 is integrally formed with the bl ade 8.
However, they may be integrated with each other by formng a

nounti ng groove capable of allowing the insertion 15 of a part of a
base of the blade 8 in the roller 7, * inserting the part of the base
of the blade 8 into the mount i n%%oove, and bonding themw th an
adhesi ve. Ot herwi se, the bl ade ly be integrated with the roller 7
by brazing instead of the adhesion with the adhesive. 20 O herwi se, the
base of the blade 8 nay be fixed on the roller 7 by a pin or the
li-ke. Furthernore, the support menber 11 nmay be
constituted bygalaaey WWPI%@:%?"UR‘:BW med with a cut groove which
serves as a receiving groove tor allowng the 25 bl ade 8 to slide
thereon. A blade 8 is integrally fixed to a roller 7

mounted around an eccentric section 22 of a drive shaft 21.
The blade 8 extend radially outwardly of the roller 7, and
5 partitions the inside of a cylinder chamber 41 into a
compression chamber X and a suction chamber Y. A protruded
end portion of the blade 8 is received in a reception
groove 1lla of a support member 11 which is pivotally
supported by a stationary member 4. A substitute fleon
10 refrigerant is used as a working fluid in the cylinder
chamber 41, and an o0il adapted to the substitute fleon
refrigerant is used as a lubricating oil for a compressor
CP. While using the substitute fleon refrigerant, the

deterioration of the o0il in the compressor is prevented.



- 15 - . (Second -Enbodi nent) Furthernore, as
shown in Fig. 3, a pipe-shaped nmetal 72 may be inserted in between

t he .i nner peri pheral surface 7a of the roller 7 and the eccentric
section 22 of 5 the drive shaft 21. In this case, even when
t he | ubricating capability is reduced due to the use of the
substitute fleon refrigerant, the occurrence of seizure of t he
eccentric section 22 with the roller 7 can be prevented by virtue of
t he exi stence of the pipe-shaped netal 72. 10 (Third Enbodi nment)

Frg.1




Next, Fig. 4 shows a heat punp type refrigerating apparatus in which
the af orenentioned rotary conpressor CP - of the first enbodinent is

i ncar por at ed. This heat punp type refrigerating apparatus
has a 15 refrigerating circuit including a rotary conpressor CP, a

use side heat exchanger J, a capillary tube K and a heat source side
heat exchanger L. The use side heat exchanger J operates as a
condenser in the tine of heating and operates as an evaporator in
the tinme of cooling. The heat 20 source side heat exchanger L operates
as an evapor at or i;r7£7 the tine of heating, and operates as a condenser
in the time of¥cool i ng. The capillary tube K operates as an
expansi on nechanism Further, th ef erence character N denotes an
accurul ator provided on the sugty port side of 25 the rotary

conpressor CP. The refrigeratin CP
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- 16 - . f our-way changeover valve M and is provided with a pipe
P arranged so that it can achieve a reversible cycle by a

changeover operation of the four-way changeover valve M

The rotary conpressor CP is the rotary conpressor 5 CP of the first
enbodi nent shown in Fig. 1. That is, the bl ade 8 which partitions
the inside of the cylinder chanber 41 into the conpression chanber X
and the inhal ation FJ &?anber Yis integrally provided radially
outwardly of the ’gkn er 7 nounted around the eccentric section 22 of
the 10 drive shaft 21. Then, the tigzgf portion 8a of the bl ade

8 is inserted in the reception grgove j 0!‘421p{30rt menber 11

that is pivotally supported by t Further, a
substitute fleon refrigerant sigil Tge first enbodi nent
I's used as the working 10




15 fluid to be circulated through the refrigerating circuit.

Furthernore, an oil adapted to the substitute fleon refrigerant
simYar to that of the first enbodinment is used as the lubricating
oil of the rotary conpressor CP. Fig. '5 shows a
conpari son between the 20 characteristic of a clogging state of the
capillary tube K in thghrefrlgeratlng apparatus of the third
enbodi nent and the chaPacteristic of a clogging state of a caplllary
t ube in arefrigerati apparatus in which the prior art vane
type rotary conpressor shown E£n Fig. 6 is incorporated. 25 Fig. 5 shows
how the ratio of reduced flom/rége to ful
- 17 - : o>
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' J :
flowrate of the refrigerant varies as the operation tinme el apses.

The variation of the ratio of the flow rates occurs due to the
cloggi ng of the capillary tube. In Fig. 5, the white dots indicate
the ratio of _the flowrates in. 5 the case where the rotary
conpressor of the second enbodi nent is used, while the black dots
I ndicate the ratio . o~ th espl he case where the prior art
rotary conprgggdgh-§ﬁbwn?=???ﬁ¥€r l%}??i used. In the above
experinment of neasuring the ratio of the flowrates, the 10 oper at ed
room air conditioner had one horse power, 'HFC famly R134a was used
as the substitute fleon refrigerant, egter oil was used as the oi

in conformty with the substitufe ff r
capillary tube . diameter w& 1
fromFig. 5 when the prior art
used, the ratio of the fl o

about 0.13 per

i gerant, and the

F As is apparent
gssor shown in Fig. 6 is
deuces by
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What is claimed is:
1. A rotary compressor comprising:

a roller ~#» rotatably mounted around an
eccentric section 422} of a drive shaft «213;

a blade +8) which is integrally fixed on a
periphery of the roller 47} and extends radially outwardly
of the roller-{7}, thereby partitioning a cylinder chamber
t43)» inside a cylinder {4) into a compression chamber «X%)
and a suction chamber «¥}; and

a support member 231} which is pivotally
supported by the cylinder ~4) and is formed with a
reception groove -(3%a) for receiving and guiding therein a
protruded end portion ¢8a) of the blade 48}, wherein

a refrigerant which does not include chlo:ine
within its basic chemical composition is used as a working
fluid to be supplied to and discharged from the inside of
said cylinder chamber +€4i), and

an oil adapted to the refrigerant is used as a

lubricating oil.

2. A rotary compressor as claimed in Claim 1, comprising:
a pipe-shaped metal —{7?2) inserted in between an

inner peripheral surface of the roller -{Z)} and the

eccentric section {22) of the drive shaft. R
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As ' descri ‘, Zicor di ng to the 5 refrigerating

appar at us odi nent, the substitute fleon
refrigerant: nvi ronnent al safety can be used

wi t hout i ncygrti rioration in the rotary conpressor
CP. Fur t har 51 bl e adhesi on of oil--sludge to the

I nsi de of the 10 K can be prevented, and_t ction
ianowrathf t he refiri gerant can be u \ “‘ga‘!\

all owi ng thle Feliability of rhélrefrlgeratlﬁm

| mpr oved. Therefore, according to the third enbodl ment ,
conservation of the environnent and the inprovenent of the

reliability of the refrigerating apparatus can
concurrently sati essor CPto

fi h
be i ncor por ated A q:atlﬁ’t SR §35795 gae?acfAf"’Hd“ea 5 rﬁgrlx f n@g% Ffitt er of
course that the gy %’erﬁt &%%th air%/h%orrgl@cg C%]uﬁg)cedﬁgéo%l&p

enbodi ment nay be incorpora

frictional |93s ik thgoPovgr Igdssfandge fUnbBeanteduCethassified into

hydrofluorocarbon (HFC) .

5 4. A rotary co:ﬁpressor as claimed in Claim 1, wherein
said refrigerant is a mixture refrigerant
obtained by mixing a plurality of substances which belong
to a group of substances classified into hydrofluorocarbon.

(HFC) .

10 5. A rotary compressor as claimed in Claim 1, wherein
said lubricating oil is any of a synthetic o0il %e-
—whieh—ester—oil—and—ether —oil belong, fluorine oil,

alkylbenzene oil and mineral oil.

L

6. A refrigerating apparatus comprising:

15 a refrigerating circuit having a rotary
compressor +CR} including .a roller -#} rotatably mounted
around an eccentric section -{22) of a drive shaft -£231), a
blade +8)- which is integrally fixed on a periphery of the
roller —7/} and extends radially outwardly of the roller

20 ~#), thereby partitioning a cylinder chamber -{41} inside a
cylinder ~{4)- into a compression chamber —{X)} and a suction

chamber ~¥}, and a support pember -{11} which is pivotally

i |




I.NDUSTRI AL APPLI CABI LI TY

As descri bed above, the rotary

refrigerating apparatus of the present """ invention

conpressor ang the
can be 25°* ;
- 19 - I
refrigerator
envi ronment al
i mpr ovenent

f ithe reIiaMIi

ety of air conditioners-and refrj| \
applied to any air condi W\“
b fleon refrigerant for W

nt invention is very e ive for the

supported by the

cylinder +44~ and is formed with a

reception groove -{ila) for receiving and guiding therein a

protruded end portion ~8a&} of the

blade {8+ and a

capillary tube -(X)- which serves as a pressure reduction

5 mechanism, wherein

a refrigerant which

does not include chlorine

within its basic chemical composition is used as a working

fluid to be circulated through the refrigerating circuit,

and

10 an oil adapted to the refrigerant is used as a

lubricating oil of the compressor ~€¥).

7. A refrigerating apparatus as claimed in Claim 6,
wherein
said refrigerant is a single substance which
15 belongs to a group of substances <classified into
hydrofluorocarbon (HFC).
8. A refrigerating apparatus as claimed in Claim 6,
wherein
said refrigerant 1is a mixture refrigerant
20 obtained by mixing a plurality of substances which belong

to a group of substances classified into hydrofluorocarbon

(HFC) .

Sheet Has Been Re ﬁaced
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A19A- ' VWhat is clainmed is: 1. Arotary conptessor'

conpri si ng: i - a stationary cylinder (4)

cyl i nder 5 , T a roller mﬁ
rotatably nount eg—a+arifEYan { eccentric secti OMW ve shaft
(21) and revorv-S' o ‘ a pl at e- shaped ¥8)" which is
integrally [ pefi phery of the roller ('7) and extends
radially 10 - a offthe roller (7), thereby partitioning the
cylinder cha Thstde-t e cyl rndér=(4) into a conpr essi on
chanber (X) and der (Y);

9. A refrigerating apparatus as claimed in Claim 6,

wherein
said lubricating oil is any of a synthetic oil +e-
shich-ester —oil —and _ether o0il belong, fluorine oil,
5 alkylbenzene oil and mineral oil.

——

-
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a cyl indrical retainer hole (42) which is forned 15 (3a)opened to the

suction chanber (Y) and a Py [
conpr essi on chanber (X) angfm m mv“m di schargeﬁgl &E@Nfg @ET
a support nenber (11) which*iscpivoma iin the cylindrical
retai ner hole (42) and conprised of two 20 sem cifr qul 22 QU7 1eg/- shaped
menber (12,12), wherein . cylindrical {sdrfaces of thg
semcircular pillar- shaped nenbers (12,12) slii dabry—and~prvotally
contact a cylindrical surface of the retainer jhole (42), . flat
surfaces. of the semcircular pillar-shaped rrenbers (12, 12)

v

What is claimed is:

1. A rotary compressor combrising:
a stati inder _(4) _havi -acier
-5 chamber {41) H
a roller (7) ywhich js rotatably mounted around an
eccentric section (22) of a drive shaft (21) 2nd revolves;
gig_i:g-_sy_am blade (8) which is integrally
fixed on a periphery of the roller (7) and extends radially
10 outwardly of the roller (7), thereby: partitiéning the
cylinder chamber (41) inside the éylinder {(4) into a

compression chamber (X) and a suction chamber (¥);

15
Lischarge valve (9): and
Su ch is vota itte
in the i i 3 d co sed of tw

20 semicirc 3 -

c dri : e semicircula ar—




slidably contact the blade (8) and a protruded end portion

(8a) of the blade (8) is sandw chgd-betweenthe |

suf aces of—ttr i | 1 arl- stmpeaET HPoREEY RE?LAEE%ﬂﬁiﬁngEg for

the flat su receptlon REPLAGED o oolve {(N1a) for recei Ving

and gui di nng ﬂmﬁmﬁllmml protrudedend porti dn |(82)2 @ET tH¥ bljade
[ L M s |

(8). wherei a refrigerant which does ot include chlioni ne
within its basic chem cal conpOsitipEQ gsS used as a wor KTTg flTuid to
be supplied to and discharged fromthe inside of 10 said cylinder
chanber (41), and an ether oil | IS used as a
| ubricating oil. ' .- 20 -

ﬁ&iggg;g contact :hé hlade (8) ggg 2 grotruded egg

portion {8a) of the blade (8) is 'sandwiched between the
ici llar;sha ed members
_LIL.IZJ_SQ_E.S for the flat surfaces to form a recegt;gg

5 qgroove . (11a) _ for 1 i n therein the
protruded end portion f8a) of the blade (8), wherein

a refrigerant which does not include chlorine
within its basic chemical composition is used as a working
fluid to be supplied to and discharged from the inside of

10 said cylinder chamber (41)., .and
an oil adapted to the refriger'an't is used as a

lubricating oil.

LT



A rotary conpressor r|5|n a roller (7) rotatably
nmounted around an \\ u% ﬁg“‘ ction (22) of a “pe-—-Sha 21): 5
i's JHH) e

bl ade (8) which I*xed on a

roller (7) and extends ra ially outwardly of t r eby
partitioning a cylinder chanber (41) inside ajfcy i tg g
conpr essi on chanber (X) and a suction chanber [er?f?géféﬁ%f ]

a support nenber (11) which is %otally suppoerted. byi fhe
cylinder (4) and is fornmed with "a recepqlon groove (11a) for
receiving and guiding therein a protruded end por he
bl ade (8), wherein a refrigerant which does not include
chlorine 15 within its basic chem cal conposition is used as a working
fluid to be supphesdidcelniidead-sehar ged fromthe inside of said
cylinder chanb (41), and an oil adapted to the

refrigerant is Bged &sretary compressor comprising:
a roller (7) rotatably mounted around an
ecceng\\x section (22) of a drive shaft (21);

5 -ﬁ\\ blade (8) which is integrally fixed on a
periphery ofli\e roller (7) and extends radially outwardly
of the roller (\\ thereby partitioning a cylinder chamber
(41) inside a cylirfer (4) into a compression chamber (X)

and a suction chamber \\ and

10 é support meﬁ\\\ (11) which is pivotally
supported by the cylinderu S and 1is formed with a
reception groove (lla) for recéi~fng and guiding therein a
protruded end portion (8a) of the bIyde (8), wherein

a refrigerant which does ’~§ include chlorine

15 within its basic chemical composition ié"’sed as a working
fluid to be supplied to and discharged from\\the inside of
said cylinder chamber (41), and

an oil adapted to the refrigerant is uded as a

dubreicating. il

20 2. A rotary compressor as claimed in Claim 1, comprising:
a pipe-shaped metal +%#2) inserted in between an
inner peripheral surface of the xroller 2y and the

eccentric section {22) of the drive shaft.
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of

of

2. A rotary conpressor as clainmed in Gaim1, conprising:

21 -

subst ances

10

15

20

a pipe- shaped netal -inserted in_bet en an NNER T ' FRCe
the roller and t he \‘\\3 ntr %gf Po% #he ”%&CWS&EE

0]
“‘\a &\‘& npr:esso ai njclaimai, wher i
said refri gerant ‘ e Ssubst ané& Whi ch bel )n@sgﬂﬁa’ 1997 ¢
r

¢laSsified into hydr of | uoroc; bon ( HFC) .

- 21 -

3. A rotary compressor as claimed-in Claim 1, wherein
said refrigerant is a single substance which
belongs to a group of substances classified into

hydrofluorocarbon (HFC).

4. A rotary compressor as claimed in Claim 1, wherein
said refrigerant 1is a mixture refrigerant

obtained by mixing a plurality of substances which belong

to a group of substances classified into hydrofluorocarbon

(HFC) .

5. A rotary compressor as claimed in Claim 1, wherein

said lubricating oil is any of a synthetic oil +®e

which—ester—oil-—and—ether—oil belong, fluorine oil,

alkylbenzene o0il and mineral oil.

a refrigerating circuit having a rotary
compressor (CPNJincluding a roller (7) rotatably mounted
around an eccentric sSegtion (22) of a drive shaft (21), a
blade (8) which is integral fixed on a periphery of the -
roller (7) and extends radially ouwtwardly of the roller
(7), thereby partitioning a cylinder chamBwg (41) inside a

cylinder (4) into a compression chamber (X) and “wsuction

hr X 14 % ri - » i WA L - X - Z, ks = -
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5 ‘4. A rotary conpressor as clainmed in Cla|m1 whereln

said refrigerant 1is mxture refri r : ing a
plurality of substancesmummnmnmlf to a gr

classified into hydrofl (HFC) . 10 A rot ary
.conpressor as clainmed in aima1l, wher ei n 22@5;@ WV ubyijcating
oil is any of a synthetic oil quorlne oi |, al kyl bengzene oi |
and mneral oil. 15 refrigeratin CTTTUI T having a
rotary conpressor (CP) i ncl uglw aroller §(7) rotatably. munted
around an eccentric section (22) of a Ive shaft ( , a bl ade (8)
which is integra fi xed on a periphery of the roller (7) and

extends radial | g out of the roller 20 . (7), thereby partitioning a
cyl i nder chanber (4 %(\@[%gggraatmg apparatus compns:.ng.

8 refrigerating circuit - having a rotary

cO Y . N N P S
PPressor (CP) including a- narv cylinder

4) hav
a cgl%ndes °§§ﬂ§§§ Eﬁ!!' a roller (7) whé‘ch is rotatably

b 2 i i i
ounted around an eccentric section (22) of a drive shaft

(21) 2nd zevolves; a e—shaped blade (8) which is
int ; . ’

®grally fixed on a periphery of the roller (7) and
extends radially outwardly of the xroller (7), thereby

| partitioning Abe cylinder chamber (41) inside ghe cylinder
10 (4) into a compression chamber (X) and a suction chamber

(¥); ax i Y ole (42} which is fo 3

the ¢ ' .
S tyeen a suction po




cyl i hder (4)
- 21A-

into a conpression chanber (X) and a suctlon

6. Arefrigerating appars ¢ 3 a
refrigerating—=eitcuit havi ng a ﬁﬁig. 8 E AQQ%ENIé& 71
cluding a statlo “Tm (4) ng i hder chanber (B1):a
roller (7) “\\ nount ed around ah &28&idr19%97sectd on
(22) of a dr (21) and revol ves a plate-sh d ed
bl ade (8) |ch S |ntegraI%% fixed on a periphéry of the rofjler
(7) and extends radially outwa P of the r¢ller . (1N thereby
partitioning the cylinder chanber (41) |nside the cylinder 10 (4)-

I nto a conpression chanber (X) and a suction chanber (Y); a
cylindrical retalner hoIe (42) mhlch |s forned in t he cyllnder (4)
and di sposed Eped dand a discharge port (3b

ed to ' i chamber X and _havi

discharge wval : 1 ort member (11) which i

i: retainer hole (42) an

5 i ar~shaped member 2
heredi i i . cemicircula illar-

| d ivotally contact
10 slidably contact .the blade (8), and a protruded end
flat surfaces of the semicircular _pillar-shaped membg;j

{12.12) so as for the flat surfaces to form _a reception

15 e . : a
capillary tube (K) which serves as a pressure reduction
mechanlsm, wherein

a refrigerant which does not include chlorine
within its basic.chemical composition is used as a worklng

20 fluid to be circulated through the refrigerating circuit,

and

an oil adapted to the refrigerant is used as a

lubricating oil of the compressor (CP).

-\_
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-21B° opened t hanber (Y) and a di schar.ge-pe 3b)
opened to the co ““EwﬁrM(X) and havi N'E[ arge

valve (9); and a supp $1)*which is l in
the cylindrical retainer hole (42) and 5 conpri sg clar
pi |l ar-shaped nenber (12,12), wherein cylindrilcal t e
semcircular pillar- cylindrical surface of | :

(42), flat surfaces of the semcircular pi Iar-shaped nenbefs
(12,12) 10 slidably contact the bl-ad® (8), and a ip v erret
portion (8a) of the blade (8) is sandw ched between the flat
surfaces of the semcircular pillar-shaped nenbers

recegtion groove (1la) for receiving and gqguiding therein a
protruddd end portion (8a) of the blade (8); and a
capillary ™be (K) which serves as a pressure reduction

5 mechanism, whergin
a refrigdgrant which does not include chlorine
within its basic chemdal composition is used as a working
fluid to be circulated thgough the refriger@ting circuit,

and

10 an oil adapted. to the\refrigerant is used as a

o - B =y n el - LI
vew R ey 8 B—SGORP - A L

7. A refrigerating apparatus as claimed in Claim 6,
wherein

said refrigerant is a single substance which

15 belongs to a group of ' substances classified into

hydrofluorocarbon (HFC).

8. A refrigerating apparatus as claimed in Claim &6,
wherein

said refrigerant is a mixture refrigerant

20 obtained by mixing a plurality of substances which belong

to a group of substances classified into hydrofluorocarbon

(HFC) .



(t‘2,1'2) so as for the flat surfaces to form a reception groQ

(11a) for receiving and gquiding therein the U Y T i
portion (8a) of the-blade  (8); and a capi ?d Q%GE%WWE;\R

serves as a pressure re mechani sm wher ¢in

refrigerant n“ﬁ:l M!EC' ude chlorine i 4 hihd iMAR 58 ¢
chem cal mm as a working 20 flwd to be circulhatped
t hrough the refri geratl ng circuit, “198= ~ and an et herj oil
s used as a | ubricating oi | of the conpr ess Gy

- 22 -

{8}, - and a protruded end

ortion (8a) o de (8} is sandwiched between the

ici : jlar-shaped members

es to form a reception

5 groove _ (1la). for receiving and ocuiding therein the
protruded end portion (8a) of the blade (8), wherein

a refrigerant which does not include chlorine

within its basic cliemical composition is used as a working
fluid to be supplied to and discharged from the inside of

10 said cylinder chamber (41),-and

a&—oﬂ——a&apeed-—te-—ehe—-re&*germ is used as a

lubricating oil.



re‘&epfion groove (1lla) for receiving and guiding thereij PEALr uded
end portion (8a) of the blade (8); and a %@EWDH %ﬁ%e (K)
whi ch -serves as—a pressure reduction 5 mechani sm wherein

a‘refrigerant whi m“ ude chl ori ne i § hi=ng IMAR 1998 C §
chem cal corrp05| tm m\ﬁ “m\l wor ki ng fluidite be circulated ;
t hrough the refri Img Birtuit and 10 ot l
adapted to the refrigerant is used as-azy - . 7. jA refrigerating
apparatus as clainmed in Caim6, wherein sai d
refrigerant is a single substance which 15 belongs to a group of
subst ances classified into hydr of | uor ocar bon (HFC).

3. A rotary compressor as claimed-in Claim 1, wherein
said refrigerant is a single substance which
belongs to a group of substances classified into

hydrofluorocarbon (HFC).

5 4. A rotary compressor as claimed in Claim 1, wherein
said refrigerant is a mixture refrigefant
obtained by mixing a plurality of substances which belong

to a group of substances classified into hydrofluorocarbon

(HFC) .

10 gtary compressor as claimed in Claim 1, wherein

bricating oil is any of a synthetic oil %e

, fluorine oil,

15 ~ refrigerating circuit having a rotary
compressor (CPRincluding a roller (7) rotatably mounted
around an eccentric 2wgtion (22) of a drive shaft (21), a
blade (8) which is integral fixed on_a periphery of the -
roller (7} and extends radially owtwardly of the roller

20 (7), thereby partitioning a cylinder chambe (41) inside a

cylinder (4) into a compression chamber (X) and " suction

= = Fi - - - TeWIE W -, —y o » Z,e = -~



8 Arefrigerating apparatus as clained in Caim6, wherein

said refrigerant_is a mxture refrigerant 20 pt-arfed=y—a-xi-Nng a
plurality of substances which bel ong to a groum M‘ME%&BEEQ
classified into h (HFC) .

refrigerating apﬂlllmluﬂﬂnﬁﬁﬂﬂﬂmm in daim 6, @9&
said lubricating ofl fs fany off a*synthetic oil f u3r|ne

al kyl benzene oil and nineral oil. -21B-

opened to the suction chamber (¥) and a discharge port (3b)

opene t . i hamber X and__havin
discharge wvalve (9): and a support membef {11) which is
h i i retainer hole (42) and

5 i ; i ar~shaped member (12
W] in ¢ i semicircular i. ar-—
e i d pivotallv contact- a

10

a su ici jllar—-shaped embe;

s _to fo a receptio
groove  (1la) for receiving and ocuiding therein the
15 protruded end portion (8a) of _the blade (8); and a

capillary tube (K) which serves as a pressure reduction

mechanlsm, wherein

a refrigerant which does not include chlorine
within its basic.chemical composition is used as a working

20 fluid to be circulated through the refrigerating circuit,

and

an ether oil
m‘e.‘bi——aéapeea—‘ba—ﬁae—re&igeraat is used as a

lubricating oil of the compressor (CP).
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9. refrigerating apparatus as claimed in Claim s,
wherein

cating oil is any of a synthetic oil %e-
Which-—ester il — belong, fluorine oil,

alkylbenzene oil and mineral



