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ROTARY COMPRESSOR HAVING BLADE INTEGRATED IN ROLLER
| #
TECHNICAL FIELD
The present invention relates to a rotary
compressor primarily for use in a refrigeration system, the
rotary compressor being reduced in friction loss and the
like by elimina.ting the relative movement between blade and

roller.

- BACKGROUND ART

A roté.ry -compree;.;::bl';i ‘conventionally available is
deScri_bed, for example, in Japanese Utility Model Lé.id—Open
Publication No. 114082/1986. This conventional compressor,
as illu’;s;trated in Figs. 24 and 25, has a compression
section A disposed wifhin a sealed casing and driven by a
motor. The compression section A comprises: a cylinder C
having a cylinder chamber B; a roller E fitted to the
eccentric shaft portion of a driving shaft D extending from
the m_of.or_, so that the roller E orbits within the cylinder
chamber B; and a blade H disposed at an intermediate
portion between a suction port F and a discharge port G
both provided in the cylinder C, the blade H being allowed
to advance and retreat. The blade H is sb arranged that
pairt of the high-pressure gas discharged from the discharge

port G acts on the rear side of the blade H as a back



section A disposed within a sealed casing and driven by a motor. The
conpr essi on sectlon A conprises: a cylinder C having a cylinder chanber B;
aroller E L+ e eccentric shaft portion of a driving shaft D

exlendlng fro t m&ﬂ that the roller. E orbits within the cylinder
chanber sposed at an internediate portion between a
suction port rge port G both provided in the cylinder C the
bl ade H be|n advance and retreat. The blade His so arranged

that part of the hlgh pressure gas di scharged fromthe dlscharge port G
acts on the rear side of the blade H &s—-a back

pressure to thereby bring the tip of the blade H normally
in contact with part of the outer circumferential surface
of the roller E, by which the cylinder chamber B is dividgd
into a compression chamber X and a. suction chamber Y.

5 ‘ Further, the discharge port G is equipped with a plate-like
discharge valve I that comes into contact with or leaves
apart from the face of a valve seat formed around the exit
of the discharge port G to thereby open or close the
dischérge port G.

10 With the above arrangement, while the roller E is
being revolved within the cylinder chamber B with rotation
of the driving shaft D, the gas in the compression chamber
X within the cylinder chamber B defined by the blade H is
compressed. When this compression process is completed to

15 move to the discharge process, the compressed high-pressure
gas is discharged from the discharge port G into the casing
by an opening action of the discharge valve I. Then, when
the discharge process is completed to move to the suction
process, the discharge valve I is closed to thereby close

20 the discharge port G, so that the low-pressure gas is
sucked from the suction port F into the suction chamber Y
within the cylinder chamber B defined by the blade H. 1In

" this way the compression and discharge processes are

repeated.



-2- pressure to thereby bring the tip of the blade H normally in contact
with part of the outer circunferential surface of the roller E, by which
t he cylinder._chamber B-is divided into a conpression chanber X and a
suction chanber Y. Further, the discharge port Gis equipped with a

pl ate-li ke B e el that comes into contact with or |eaves apart
fromthe fac eat fornmed around the exit of the discharge port
G to thereby I - the discharge port G

-3 -

However, with the above-described arrangement
that the blade H is held to the cylinder C so as to be
allowed to advance and retreat and is subject to a ba_ck
pressure so that the tip of the blade H is brought into

5 contact with the outer circumferential surface of the
roller E, thus bringing the blade H and the roller E into
relative movement therebetween, there would arise a need. of
urging the tip of the blade H against the outer
circumferential surface of i:he roller E by making a back

10 pressure act on the blade H so that the tip of the blade H
is in contact with the circumferential surface of the
roller E. Moreover, the contact between the blade H and
the outer circumferential surface of the roller E, which is
a metal-to-metal contact without any intervening oil, would

15 involve a great friction loss due to the sliding contact
between the blade H and the outer circumferential surface
of the roller E as well as an also great power 1oss; What
is more, because of the arrangement that a back pressure

" developed by the high-pressure gas discharged from the

20 discharge port G is applied to the rear side of the blade H
to bring the tip. of the blade H into contact with the outer
circumferential surface of the roller E, the high-pressure
gas in the rear chamber of the blade H would leak into the
suction chamber Y through between a side face of the blade

25 H and the blade’s sliding recess, as indicated by an arrow



Wth the above arrangenent, while the roller Eis being revolved within the
cylinder chanber B with rotation of the driving shaft D, the gas in the
conpressi on chanmber X within the cylinder chanber B defined by the blade H
I s, conpressed. When this conpression process is conpleted to nove to the
di scharge process, the conpressed hi gh-pressure gas is discharged fromthe
di scharge port Ginto the casing by an opening action of the discharge
valve |I. Then, when the discharge process is conpleted to nove to the
suction process, the discharge valve | is closed to thereby close the

di scharge port G so that the | ow pre$sure gas is sucked fromthe suction
port F into the suction chanber Y

a in Fig. 24, unfavorably resulting in a deteriorated
volume efficiency. Also, sinée the compression chamber X
varies from iow to high pfessure, an internal pressure ;n
the compression chamber X lower than the back pressure
5 . would cause the high-pressure gas acting.on the rear-side
chamber to leak into the compression chamber X through
between a side face of the blade H and the blade’s sliding
recess, resulting in a lowered indication efficiency
disadvantageously. Furthermore, there would be a
10 possibility thaﬁ the high-pressure gas compressed in the
compression chahber X might leak into the suction chamber Y
through the contact portion between the tip of the blade H
and the roller E, és indicated by an arrow b in Fig. 24,
which would add to the gas leak from the side faces of the
15 " blade H, resulting in a further lowered volume efficiency.
SUMMARY OF THE INVENTION
The present invention has been develoéed with a
view to substantially solving the above described
disadvantageé and has for its essential object to reduce
20 friction loss and power loss by eliminating the relative
movement between a blade and a roller and yet also to
improve volume éfficiency and indication efficiency by
minimizing gas leak from a rear chamber or compression

chamber to a suction chamber.

This Sheet Has Been Rerilaced




within the cylinder chamber B defined by the blade H In this way the
conpression and discharge processes are repeated. -3- However, wth
t he above-described arrangenent that the blade His held to the cylinder C
so. as to be allowed—+te—advance and retreat and is subject to a back
pressure so that the |p ?f the blade His brought into contact with the

T

In order to achieve the aforementioned object,
the present invention provides a rotary compressor equipped
with a cylindér having a cylinder chamber, a roller fitted
in the cylindei chamber and revolving within the cylindér

5 chamber, and a blade partitioning the cylinder chamber into
a compression . chamber and a suction chamber, the rotary
compressor being such that gas sucked through a suction
port that opens to the suction chamber is compressed and
discharged through a discharge port that opens to the

10 compression chamber, wherein the eccentric shaft portion of
a driving shaft to be fed with lubricating oil is fitted to
the roller relatively revolvably the blade is integrated
with the roiler in such a way that the blade protrudes
radially outwardly of the roller and the cylinder is

15 equipped with a support member of approximately circular
shape, the support member being rotatable and having a
receiving portion for receiving the tip of the blade in
such a manner that the tip portion of the blade is allowed
to both advance and retreat.

20 In the rotary compressor with the above-described
arrangement, the eccentric shaft portion of the driving
shaft which is fed with lubricating oil is arranged to
revolve relative to the roller, which has replaced the
relative movement between blade and roller involved in the

25 prior art. As a result, compared with the prior art in



roller E, thus bringing the blade H and the roller E into relative novenent
t her ebet ween, there would arise a need of urging the tip of the blade H
agai nst the outer circunferential surface of the roller E by maki ng a back
pressure act on the blade Hso that the tip of the blade His in contact
with the circunferential -surface of the roller E. Mreover, the contact
bet ween the bl'ade H and the outer circunferential surface of the roller E,
whi ch is a mgkiadhett el act wi t hout any intervening oil, would

i nvol ve a gre ' ﬂ s due to the sliding contact between the bl ade
H and t he out ial surfade of the roller E as well as an al so
great power | 0SS, at

which the blade and the roller are arranged to move
relative to each other, the friction loss and power loss
involved can.be reduced. More specifically, the eccent;ic
shaft portion of the driving shaft to which the roller is
5 ‘ fitted is normélly fed with lubricating oil through an oil
feed path of the driving shaft, hence £fluid contact
therebetween, so that the frictional resistancé involved in
the relative revolution 5etween the roller and the
eccentric shaft portion can be reduced. Also, by making a
10 back pressure act on the blade, the friction loss involved
can be reducéd as compared with the case where the blade
and the roller move relative to each other, thus allowing
the power loss involved to be réduced. Moreover, since the
blade and the roller are integrated together, eliminating
15 the need of applying the back pressure to the blade, the
possibility of gas leak from the rear chamber of the blade
into the suction chamber and the compression chamber can be
obviated, with increased volume efficiency and indicafion
efficiency. Yet also by virtue of the integration of the
20 blade and the roller, there is no possibility of gas leak
from the compression chamber into the suction chamber
through between blade and roller, which would occur in the
prior art, thus allowing the volume efficiency to be
further increased in combination with the advantage of

25 elimination of gas leak from the rear chamber.



is nmore, because of the arrangenment that a back pressure devel oped by the
hi gh- pressure gas di scharged fromthe di scharge port Gis applied to the
rear side of the bl-ade--H.-to bring the tip of the blade Hinto contact with
the outer ahi Mﬁrﬁnti.al surface of the roller E, the high-pressure gas in
the rear ch epipcedie H woul d | eak into the suction chanber Y

t hr ough bet Im e of the blade H and the bl ade's sliding recess,
as indicate -4-

Preferably, the rotatéble circular. support member
is divided into two semicircular members, and the blade is
slidably disposed on. f.he plane portions of these
semicircular members while the tip of the blade is

5 positioned radially outward of the roller with respect to
the revolution center of the support member.

In this éase, the support member consists of two
semicircular members, of which the one sémicircular member
on the compression chamber side is pressurized from the

10 side facing the compression chamber to be urged toward the
radially outer portion of the roller out of the wall
surface of a cylindrical hole that accommodates the
semicircular member. As a result, the semicircular member
on the compression chamber side is urged toward the blade

15 as a wedge by a cum effect of the wall surface of the
cylindrical hole, so that the sealing characteristic
between the plane portion of the semicircular member and
the blade is improved. The semicircular member on the
suction chamber side is also urged toward the cylindrical

20 wall surface of the hole, which accommodates the
semicircular. member, wvia the biade by a wedge effect of the
semicircular member on the compression chamber side, so
that the sealing characteristic between the semicircular
member on the suction chamber side, the blade, and the

25 cylinder wall surface is also improved. Accordingly, the



a in Fi-g—24, unfavorably resulting in a deteriorated volunme efficiency.
Al'so, sipnce the conpression chanber X varies fromlow to high pressure, an
i nt er nal e @dconpressi on chamber X | ower than the back pressure
woul d cau essure gas acting on the rear-side chanber to | eak
into the anber X through between a side face of the blade H
and the blade's sliding recess, resulting in a |owered indication

ef ficiency di sadvant ageously. Furt her nore, there would be a
possibility that the high-pressure gas conpressed in the conpression
chamber X might leak into the suction8hanmber Y. through the contact
portion between the tip of the blade H

compressed gas is prevented from leaking, with increased
volume efficiency. Moréover, since the tip of the blade is
normally positioned radially outward of the roller wi;h
respect to the revolution center of the support member, the
5  area of contact between the blade and the.plane portion of
the semicircular members is increased, that is, the sealing
length is increased, so that -the sealing characteristic is
impfoved. Accordingly, this also contributes to preventing
the compressed gas from leaking, with increased volume
10 efficiency.

Fu:ther, since the aforementioned support member
consists of two semicircular members completely separated
from each other, the work of inserting the blade into the
receiving portion at the center of the support member is

15 simplified, improving its assemblability.

Also, preferably, the roller has a fitting recess
formed therein for allowing part of'. the base end of the
blade to be inserted thereinto, and the part of the base
end of the blade is fitted into the fitting recess and

20 integrally coupled together by brazing.

In this case, since the blade -is fitted to the
fitting recess of the roller and integrally coupled
together by brazing, the coupling between roller and blade

is strengthened and simplified in implementation.



t he gas | eak fron1fﬁ"srde faces of the blade H, resultlng in a further

| ower ed vdﬂmﬂbmsfﬁsga, SUNNARY OF THE | NVENTI ON The present invention
has been de V|em1 substantially 'solving t he above
descri bed d d, has for Its essential object to reduce friction
| oss and pomer oss |n1nat|ng the relative novenent between a bl ade
and a roller and yet also to i nprove volune efficiency and indication
efficiency by mnimzing gas |eak froma rear chanber or conpression
chanmber to a suction chanber. -9 -

Also, desirably, on the outer circumference of
the roller there are provided a stepped recess having a
deeper portion at its axial center and shallower portions
at its axial both ends, and fitting holes penetrating from

5 both end faces of the stepped recess deeper portion axially
outwardly, while at the base end of the blade there is
provided a fitting portion having a fitting protrusion that
fits to the deeper portion of the stepped recess with
fitting holes provided to the fitting protrusion, the

10 fitting portion of the blade being fitted to the stépped
recess, and the fitting holes having 6ne pin fitted
therein, wherehy the blade and the roller are integrated
together.

In this case, the blade and the roller can be

15 integrally coupled strongly and simply.

Also, desirably, a protrusion is provided at part
of the outer circumference of the roller while a recess
into which the protrusions can'plunge is provided to.the
blade, the protrusions being fitted in the recess, and the

20 protrusions and the. blade both having a pin penetrating
therethrough, whereby the blade and the roller are
integrated together.

In this case, the blade and the roller can be

integrally coupled strongly and simply.



-5- In order to achieve the aforenentioned object, the present invention
provi des a rotary- eonptgssor equi pped with a cylinder having a cylinder

chanber, a rej §H tted |n the cylinder chamber and revolving within the

cyllnder cha ajpartltlonlng the cylinder chanber into a
conpression c ction chanber, the rotary conpressor being such
t hat gas suck ction port that opens to the suction chanber is

conpressed and

- 10 -

Yet also, desirably, a protrusion protruding
toward the discharge port and being plungeable thereinto is
provided at a position opposed to the discharge port at the
outer circumference of the roller.

5 . In this case, since the protrusion is provided at
a portion opposed to the discharge port at the outer
circumference of the roller so as to protrude toward the
discharge port and be plungeable thereinto, the protrusion
provided to the roller gradually plunges into the discharge

10 port from a position distant from the discharge port when
the compression process moves to the discharge process.
Besides, fdr this plunging, the protrusion can be made to
plunge in such a manner that compressed gas within the
discharge port is pushed away outside. Accordingly, the

15 top clearance can be reduced such that when low-pressure
gas is sucked into the suction chamber with the discharge
process completed and succeeded by the suction process, the
counterflow rate of high-pressure gas remaining within the
discharge port toward the suction chamber can be reduced.

20 As a result of this, compression loss and overheating and
pulsation of sucked gas within the suction chamber can be
prevented. Besides, when the discharge process starts,
that is, in the earlier period durihg which the discharge
rate increases, the protrusion has not yet plunged into the

25 discharge port, the discharge path for gas can be ensured



di scharged through a discharge port that opens to the conpression chanber,
wherein the eccentric shaft portion of a driving shaft to be fed with

| ubricating oil is fitted to the roller relatively revolvably the blade is
i nt egrated with-the—+otterTn sSuch a way that the blade protrudes radially
outwardly of the rthLS e 1abdde cylinder is equi pped with a support nenber

of approxinaﬂEP h pe, the support nenber being rotatable and
havi ng a recei’ﬁ M‘M{\mu Er receiving the tip of the blade in such a
manner that th r f the blade is allowed to both advance and
retreat. In the rotary conpressor wrthlthe above-descri bed

to a substantial extent so that the discharge resistance of
gas can be reduced and overcompression of gas can be
prevented, thus eliminating power loss due to this
overcompression. L

5 Further, desirably, the thickness of the roller
is so set as to be thinner at the higher-temperature side
wall that is in contact with the compression chamber and
thicker at the lower-temperature side wall that is in
contact with the suction chamber.

10 In this case, since the axial thickness of the
roller is so set as to be thinner at the higher-temperature
side wall that is in contact with the compression chamber
and thicker at Ehe lower-temperature side wall that is in
contact with the suction chamber, there can be solved the

15 - disadvantage that is caused by a difference in thermal
expansion duantity in the roller’s thickness direction due
to a difference in temperature that occurs along the
circumference of the roller during operation, the roller
being of non-rotation type.

20 More specifically, in the conventional blade
reciprocating type as shown in Fig. 24, the roller itself
will rotate with rotation of the driving shaft, such that
the outer face of the_roller makes contact alternately with
the low-pressufe suction chamber and the high-temperature

25 compression chamber, resulting in an approximately equal



arrangenent, the eccentric shaft portion of the driving shaft which is fed

with lubricating oil is arranged to revolve relative to the roller, which
has repl aced the relative moverment between bl ade and roller involved in the
prior art. “conpared with the prior art in -6- which the

bl ade and the rﬂ}slsggetﬂ;s@ea,r T@@ed to nove relative to each other, the
n

friction loss an vol ved can be reduced. More speC|f|caIIy
t he eccentric In l

- 12 -

temperature uniform along its.circumference. In contrast,
when the roller is of the non-rotation type, the portion of
the roller that makes contact with the low-temperature
suction chamber and the high-temperature compression
5 chamber is fixedly determined-on its circumference,; so that
if the protruding portion of the blade is on the upper side
and rotation angle is taken in the clockwise direction with
the basic point at 0 degrees, the temperature of the roller
wall will result in a high-temperature peak of the vicinity
10 of 270 degrees and a low-temperature minimum of the
vicinity of 90 degrees. For this reason, the high-
temperature side wall +that makes contact with the
compression chamber is subjeét to a 'greater thermal
expansion with having a peak of the vicinity of 270 degrees
15 while the low-temperature side wall that makes contact with
the suction chamber is subject to a smaller thermal
expansion with having the minimum of the vicinity of 90
degrees. The difference between these thermal expansions
may cause a difference in the thickness of the roller of
20 the order of several tens of micfons:-uOn the other hand,
the cylinder is located within the casing to be filled with
high-pressure discharged gas, so that its thermal expansion
can be assumed to be approximately uniform along the
circumference of the cylinder chamber. Also, the thickness

25 of the cylinder is set taking account of the maximum



shaft portion of t he driving shaft to which the roller is fitted is
normally fed with lubricating oil through an oil feed patimof-the driving

shaft, hence fluid contact therebetween, so that theTHisgdnedi | resistance
involved in the relative revolution between the rolle ' o pRdr i C
shaft portion can be reduced. Al so, by making a back n the
bl ade, the friction |oss involved can be reduced as c § he case

where the blade and the roller nove relative to each other, thus all ow ng
t he power |oss involved to be reduced. Moreover, since the blade and the
roller are integrated together, elimi hattng the need of applying the back
pressure to the bl ade, the

thermal expansion amount, with the result that a large
clearance is formed between the inner surface of the
cylinder and the end face 6f the low-temperature side wa;l

of roller being in contact with the suction chamber aﬁd

5 smaller in the amount of thermal expansion. This makes the
cause of a disadvantage that the volume efficiency would

lower due to gas leak and the heating of sucked gas.thereby
caused. Thus, by arranging the thickness of the roller to

be thinner at its high-temperature side that makes contact

10 with the compression chamber and thicker at its low-
temperature side that makes contact with the suction
chamber, the difference in thermal expansion can be put

into good use during operation such that the high-
temperature side and low-temperature side wall are

15 equalized in'thickness, thereby dissolving the possibility
of gas leak due to imbalance in the thickness of the
roller. '
Further, desirably, in the rotary compressbr, the

blade is integrated with the roller so as to protrude

20 radially outwardly of the roller, and besides the length of
the blade and the radius of the support member are set in

such a relation therebetween that the tip of the blade will

not go beyond the rotation center of the support member

when the tip of the blade has reached the deepest portion

25 of the receiving portion.



possibility of gas leak fromthe rear chanber of the blade into the suction
chanmber and the conpressi on chanber can be obviated, with increased vol une
ef ficiency and indication efficiency. Yet also by virtue of the
integration of the blade and the roller, there is no pOSSIbI|Ity of ‘gas -

| eak from the conpression chanber into the suction cha HasBeei R gi%e

bl ade and roller, which would occur in the prior art,
volune efficiency to be further increased in conblnatlo H" antage
of elimnation of gas |leak fromthe rear chanber.

- 14 -

In this case, with the roller and the blade
displaced toward the compression chamber, the blade and the
receiving portion urge against each other by the edge on
the suction chamber side of the tip of the blade and the

5 entrance edge of the receiving portion on the compression
chamber side, such that both edges serve to seal.
Therefore, the space between the compression chamber and
the suction chamber can be sealed satisfactorily.
Furthermore, since the tip of the blade will not go beyond

10 the rotation center of the support member as the
compression process progresses such that the roller and the
blade are displaced toward the suction chamber side, the
blade and the receiving portion urge against each other by
the edge of the tip of the blade on the suction chamber

15 side and the entrance edge of the receiving portion on the
compression chamber side, so that the blade and the
receiving portion are sealed by both edges. Therefore, the
space between the compression chamber and the suction
chamber can be sealed satisfactorily.

20 Further, desirably, in the rotary compressor, the
blade is integrated with the roller so as to protrude
radially outwardly of the roller, and besides at the center
of the support member there is provided a hole which
communicates with the receiving portion and which has such

25 a largeness that the contact end portion between the tip of



-7- Preferably, the rotatable circular support nenber is divided into two
sem circul ar menbers, and the blade is slidably disposed on the plane
portions of these semcircular nmenbers while the tip GT"The bl-ade i.s

positioned radially outward of the roller with respect evolutloh
center of the support nmenber. In this case, the support mbf
two sem circul ar nenbers, of which the one sem circul ar

conpressi on chanber side is pressurized fromthe side fa

conpressi on chanber to be urged toward the
- 15 -

the blade and the receiving portion is prevented from going
beyond the rotation center of the support member when the
tip of the blade reaches the deepest portion of phe
rgceiving peortion.

5 In this case, by providing the hole, the contact
end portion at which the tip of the blade and the receiving
portibn ﬁake contact with each other will never go beyond
the rotation center of the support member. Accordingly,
when the roller and the blade are displaced toward the

10 compression chamber, the blade and the receiving portion
urge against each other by the confact end portion of the
tip of the blade and the entrance edge of the receiving

portion on the compression chamber side, so that both edges

sexrve to seal. As a result, the space between the
15 compression chamber and the suction chamber can be sealed
satisfactorily. Besides, as the compression process

progresses such that the roller and the blade are displaced
toward the suction chamber, the tip of the contact end
portion of the blade will never go beyond the rotation
20 center of the support member. Therefore, the blade and the
receiving portion urge against each other by the contact
end portion of the blade and the entrance edge of the
receiving portion on the compression chamber side, so that
both edges serve to seal. As a result, the space between

25 the compression chamber and the suction chamber can be



radially outer portion of the roller out of the wall surface of a
cylindrical hole that accombdates the sem circular nenber. As a result,
the sem circul ar nenber on the conpression chanber side is urged toward the
bl.ade as a_wedge by a cumeffect of the wall surface of the cylindrical
hol e, so that the sealing characteristic between the plane portion of the
sem ci r cul adhisBrER]y,; gnd t he bl ade is inproved. The sem circular nmenber on
t he suction epl | so urged toward the cylindrical wall surface
of the hol Fﬁﬁndates the sem circular nmenber, via the

bl ade by a we the senmieiteutrar nenber on the conpression
chanber side, so '

sealed satisfactorily. Also, since the tip of the blade
and the contact end portion of the receiving portion are so
arranged as not to go beyond the rotation center of the
support member by means of the hole, there is no need of
5 . enlarging the radius of the support member so that the
structure around the support member can be compacted.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view showing the main part
of the cylinder the first embodiment of the rotary
10 compressor according to the present invention;
Fig. 2 is a sectional view showing an example of
the mounting structure of a blade;
Fig. 3 is a longitudinal sectional view at the
center of Fig. 2;
15 rig. .4 is a sectional view showing another
mqunting example of a blade;
Fig. 5 is a sectional view showing a case where
the revolution angle of a roller is 0 degrees;
Fig.'G is a sectional view showing a case where
20 the revolution angle of the roller is 90 degrees;
Fig. 7 is a sectional view showing a case where
the revolution angle of the roller is 180 degrees;
Fig. 8 is a sectional view showing a case where

the revolution angle of the roller is 270 degrees;



that the sealing characteristic between the sem circular nenber on the

suction chanber side, the blade, and the cylinder wall surface is also

i mproved. . Accordingty;-the-.. -8- conpressed gas is prevented from

| eaki ng, W t IThis Bet@BS ol.u efficiency. Mreover, since the tip of the
ﬁgm%b gfadially outward of the roller with respect to

bl ade i s nor ngl .
the revolutio ” lum' support nenber, the area of contact between
t he bl ade and i on of

- 17 =

Fig. 9 is a sectional view showing a case where
the revolution angle of the roller is 315 degrees;

Fig. 10 is a longitudinal sectional view showing
the overall construction of the rotary compressor;

5 Fig. 11 is a plan sectional view showing the main
part of the cylinder for explaining a modification of the
first embodiment;

Fig. 12 is a view showing the wall temperature
with respect to the angle of the roller for explaining the

10 modification;

Fig. 13 is a longitudinal sectional view showing
the main part of the cylinder for explaining the
modification;

Fig. 14 is a sectional view showing an exémple of

15 the practical configuration of the roller in the
‘modification; |

Fig. 15 is a sectional view showing a
modification of the practical configuration of the roller;

Fig. 16 is a sectional view showing the situation

20 in the course of the compression process according to the
second embodiment of the rotary compressor of the
invention;

Fig. 17 is a sectional view at the time
immediately before completion of the compression process

25 according to the second embodiment of the present invention;



the semcircular nenbers is increased, that is, the sealing length is
increased, so that the sealing characteristic is inproved. Accordingly,
this al so contri-butes to preventing the conpressed gas from|eaking, wth
i ncreased vohyge, ef ficiency. Further, since the aforenentioned support

menber consistgg?h y ceg ®eplfely cul ar menbers conpletely separated from each
ot her, the vvorly i the blade into the receiving portion at the
center of the F i.s sinplified, inproving its assenblability.
Al so, preferably, the ro r has a fitting recess formed therein for

all owi ng part of the base end of the 18 -

Fig. 18 is a partly sectional view showing the
situation immediately before completion of the compression
process in a modification of the second embodiment;

Fig. 19 is a partly sectional view showing the

5 | situation immediately before completion of the compression
process in a modification of the second embodiment;

Fig. 20 is a partly sectional view for explaining
a situation in the course of the compression process
according to the rbtary compressor of the first embodiment

10 of the invention;

Fig. 21 is a partly sectional view showing the
situation immediately before completion of the compression
process of the first embodiment;

Fig. 22 is a sectional view showing the situation

15 of the compression process of the compression section of
the rotary compressor according to the third embodiment of
the present invention;

Fig. 23 is a sectional view showing the situation
immediately before completion of the compression process of

20 the compression section.of the rotary compressor according
to the third embodiment;

Fig. 24 is a sectional view showing the
compression section of a conventipnal rotary compressor;

and



bl.ade to be inserted thereinto, and the part of the base end of the bl ade
is fitted into the fitting recess and integrally coupled together by
brazing. I'n This case;-since the blade is fitted.to the fitting recess of

t hre roIIerqgg grally coupl ed together by brazing, the coupling between
rol | er and ened and sinplified in inplenentation. -9-
Al so, desir uter ci rcunference of

- 19 -

Fig. 25 is a partly sectional view of the
conventional rotary compressor.

PREFERRED EMBODIMENTS OF THE INVENTION

The embodiments of the present invention are now
5  described in detail with reference to the drawings.
(The first embodiment)

The rotary compressor és shown in Fig. 10 has a
motor 2 disposed at an inner upper portion of a sealed
casing 1, and a compression section 3 disposed below the

10 motor 2, the compression section 3 being driven by a
driving shaft 21 extending from the motor 2. The
compression section 3 comprises a cylinder 4 having a
cylinder chamber 41 inside thefeof; a front head 5 and a
rear head 6 provided at upper and lower open portions of

15 the cylinder 4 so as to be opposed to each other; and a
roller 7 provided within the cylinder chamber 41 so as to
be revolvable, wherein the lower side portion of ‘the
driving shaft 21 is held'by bearings respectively provided
to the heads 5, 6, and the roller 7 is rotatably fitted to

20 an eccentric shaft portion 22 of the driving shaft 21, so
that the roller 7 revolves in sliding contact with the
eccentric shaft portion 22 as the driving shaft 21 rotates.
Further, an oil feed path 23 is provided at the center of
the driving shaft 21 so as to open to a bottom oil sump 1b

25 of the casing 1. A pump 24 is connected to the entrance of



the roller there are provided a stepped recess having a deeper portion at
its axial center ‘and shal'tower portions at its axial both ends, and fitting
hol es penetm;gts},@gH;sngéplgolt hdend faces of the stepped recess deeper portion

axi al Iy out 2¥%t he base end of the blade there is provided a
fitting porr\ﬂwmm; ' itting protrusion that fits to the deeper portion
of the stepp fitting holes provided to the fitting

protrusion, the fitting portion of the blade being fitted to the stepped
recess, and the fitting holes having one pin fitted therein, whereby the
bl ade and the roller are integrated-@dether.

the oil feed path 23. An intermediate outlet of the oil
feed path 23 is opened to the sliding face of the eccentric
shaft portion 22 facing the roller 7. Lubricating oil
pumped up from the o0il sump 1b by the pump 24 is fed to the
5 sliding face through the o0il feed path 23. In addition,
reference numeral la represents an external discharge tube
connected to the upper side of the casing 1.
In the compression section 3, as shown in Fig. 1,
a sucked gas suction port 3a that opens to the cylinder
10 chamber 41 is formed in the cylinder 4, and a compressed
gas discharge port 3b that opens to the cylinder chamber-41
is formed in the cylinder 4 in proximity to the suction
port 3a. At an intermediate portion between these suction
port 3a and discharge port 3b, a blade 8 partitioning the
15 interior of the cylinder chamber 41 into a compression
chamber X and a suction chamber Y is integrated with the
rollexr 7. At the discharge port 3b is disposed a plate-
like discharge valve 9 that makes contact with or leaves
apart from a valve seat face formed around the exit of the
20 discharge port 3b to thereby open or close the discharge
port 3b. In addition, reference numeral 10 represents the
holding plate of the discharge valve 9.
In the rotary compressor having the above-
described arrangement, the blade 8 is provided integrally

25 to part of the outer periphery of the roller 7 so as to



In this case,

the blade and the roller can be integrally coupled strongly

and sinply. At so, desi-rably,-a protrusion is provided at part of the outer

recess, and t

circunferencgmggeg_asﬁol er %ﬂile a recess into which the protrusions can
[
t her et hr ough, mh

plunge is proq

this case,
sinply.

10

15

20

25

e, the protrusions being fitted in the
4 and the bl ade both having a pin penetrating
ade and the roller are integrated together.

I

In

the bl ade and the roller can be integrally coupled strongly and
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protrude radially outwardly of the roller 7, as illustrated
in Fig. 1, and a cylindrical retaining hole 42 is provided
between thé suctioﬁ port 3a and the discharge port 3b in
the cylinder 4. At the retaining hole 42, a cylindrical
support member 11 having a receiving recess lla whose one
end is opened to the cylinder chamber 41 side is rotatably
held, into which receiving recess lla of the support member
11 the protruding tip of the blade 8 is slidably inserted.
It is noted that the retaining hole 42 and the support
member 11 may also be of spherical surface or spherical
body.

For the blade 8 to be provided to part of the
outer periphery of the roller 7, for example as shown in
Fig. 1, a fitting recess 71 is formed on the roller 7 side
so as to allow part of the base end of the blade 8 to be
inserted thereinto, and part of the base end of the blade 8
is inserted into the fitting recess 71 and as such
integrated therewith by brazing or the like. Otherwise, as
shown in Figs. 2 and 3, on the outer periphery of the
roller 7 are provided a stepped recess 72 having a deep
recess 72a at its axial center and a shallow recess 72b at
its both ends, and a fitting hole 73 that penetrates
axially outwardly from both end faces of the deep-recess
portion of the stepped recess 72. Besideé, to the base end

of the blade 8 is provided a fitting portion 81 having a



- 10 - Yet also, desirably, a protrusion protruding toward the discharge
port and being plungeable thereinto is provided at a positlon .opposed to

t he di scharge port at the outer circunference of the roII In thls case,
since the protrusion is provided at a portion opposed to t H&Et
at the outer circunference of the roller so as to protrud

di scharge port and be plungeable thereinto, the protrusio

rol |l er gradually plunges into.the discharge

- 22 -

fitting protrusion 8la that fits to the deep-recess portion

of the stepped recess 72, and a fitting hole 82 is provided

to the fitting protrusion 8la. The fitting portion 81 of

the blade 8 is fitted to the stepped recess 72 and a pin 83

5 is fitted into the fitting holes 73 and 82, thereby fixing

the blade 8 to the roller 7. In this case, it is

preferable that an adhesive is applied to the fitting

portion of the fitting portion 81 to be fitted in the

stepped recess 72 as an aid. Further, the blade 8 may also

10 be fixed to the roller 7 in the following waf. As

illustrated in Fig. 4, a convex portion 74 is provided to

part of the periphery of the roller 7 and a recess 84

engageable into the convex porﬁion 74 is provided on the

blade 8. With the convex portion 74 engaged with the

15 recess 84, a pin 85 is penetrated through the convex

portion 74 and the blade 8 and besides the adhesive is

applied between -opposing faces of the blade 8 and the
roller 7, thereby fixing the blade 8 to the roller 7.

In this arrangement, as the driving shaft 21

20 operates, the tip of the blade 8 provided to the roller 7

is made to get in and out of the receiving recess 1lla of

the support member 11. Besides, as the support member 11

rotates, the blade 8 is made to swingingly advance and

retreat in the radial direction. By this arrangement, the

25 interior of the cylinder chamber 41 is partitioned into the



port froma position distant fromthe di scharge port when the conpression
process noves to the di scharge process. Besides, for this.plunging, the
protrusion can be nade to plunge in such a manner that conpressed gas

wi.t hin the discharge port is pushed away out si de. Accor di armEB&ﬁm% mmd

cl earance can be reduced such that when | ow pressure gas is

suction chanber with the di scharge process conpl eted and suc
suction process, the counterflow rate of high-pressure gas remsu n| n
t he di scharge port toward the suction chanber can be reduced. As a result

of this,

conpression | oss and over hea2Bng and pul sati on of sucked gas

within the suction chanber can be

10

15

20

25

compression chamber X and the suction chamber Y. By so

‘doing, the roller 7 is put into relative revolution with

respect to the eccentric shaft 22, in which case there is
involved no relative movement between the blade 8 and the
roller 7 and therefore the tip of the blade 8 does not
slide on the outer circumferential face of the roller 7,
other than in the prior art. As a result, abrasion due to
friction between the blade 8 and the roller 7 and power
loss due to the friction can be eliminated. Therefore,
although the blade 8 and the roller 7 do no't take the
relative movement, instead the roller 7 and the eccentric
shaft 22 take a relative revolution. - However, the
eccentric shaft 22 of the driving shaft 21 to which the
roller 7 fits is normally fed with lubricating oil through
the oil feed path 23 of the driving shaft 21, making the
blade 8 and the roller 7 into fluid contact such that
frictional resistance involved can be reduced. Compared
with the prior art in which, with back pressure applied to
act on the blade 8, the blade 8, being into contact with
the roller 7, is made to follow relative movement, friction
loss as well as power loss involved in this case also can
be reduced.

Further, since the blade 8 is provided integrally
with the roller 7, there is no need of applying the back

pressure to act on the blade 8. Therefore, there will no



prevent ed. Besi des, when the discharge process starts, that is, in the
earlier period during which the discharge rate increases, the protrusion
has not yet plunged into the discharge port, the dlscharge path for gas can
be- ensur ed to a substantial extent so that the discharge resistance of
gas can be reduced and overconpression of gas can be pr@Meﬂ?h‘e&diasBdaﬂnemc

elimnating power |oss due to this overconpression. Furt )""mmm lem ' t he

t hi ckness of the roller
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gas leak from the rear chamber of the blade into the
suction chamber Y or the compression chamber X, which would
occur in the prior art, thus increasing volume efficiency'
and indication efficiency. In addition, gas leak from the
5 compression chamber X to the suction chamber Y is also
reduced such that the volume efficiency can be further
increased. In more detail, the gas fluid within the
compression chamber X may leak from between both side wall
faces of the blade 8 and the receiving recess 1lla of the
10 support member 11 toward the suction chamber Y. However,
since the gas within the compression chamber X varies from
low to high pressure, gas leak will not be incurred until
the pressure difference between the gas fluid pressure
within the compression chamber X and  that within the
15 suction chamber Y is raised above a specified pressure, and
otherwise gas leak will not occur. Accordingly, the amount
of gas leak from the compression chamber X to the suction
chamber Y can be reduced substantially, compared with the
prior art. |
20 | Further, an approximately cylindrical protrusion
75 smaller in diameter than the discharge port 3b is
provided at a portion on the circumference of the roller
where the discharge port 3b is opposed thereto, so that at
the time of starting the discharge process the protrusion

25 75 is located where it does not plunge into the discharge



Is,s0 set as to be thinner at the higher-tenperature side wall that is in
con-tact with the conpression chanber and thicker at the | ower-tenperature
side wall that is in contact with the suction chanber. In this ¢tase; since
the axial thickness of the roller is so set as to be thi AleSheaty,t

e
hi gher-tenperature side wall that is in contact with the B%'Reh“ﬂ
chanber and thicker at the lower-tenperature side wall th ’l l:t
wi th the suction -chanber, there can be sol ved the di sadvan _

caused by a difference in thermal expansion quantity in the roller's

thi ckness direction due to a differend im tenperature that occurs al ong
t he '

port 3b, and the protrusion 75 gradually plunges into the

discharge port 3b as the discharge amount decreases with

progress of the.discharge.process, and besides, that the

compressed gas within the discharge port 3b is pushed away
5 outside by this plunging.

- Next, the operation of the rotary compressor with
the above-described arrangement is explained. First, as
shown in Fig. 5, when the suction and compression processes
are started with the revolution angle of the roller 7 being

10 0 degrees, the blade 8 has been inserted to the deep inside
of the receiving recess l1lla of the support meﬁber 11. 1In
this state, the protrusion 75 provided to the roller 7 has
been plunged into the dischafge port 3b. As this state
moves to another where the roller 7 revolves by 90 degrees,

15 the protrusion 75 leaves apart from the discharge port 3b
and the blade 8 swings with the support member 11 rotating.
With the blade 8 slid outward of the receiving recess 1la,
the gas fluid is compressed in the compression chamber X
within the cylinder chamber 41 defined by the blade 8, as

20 the roller 7 revolves. Simultaneouslj, in the suction
chamber Y the gas'fluid is sucked from the suction port 3a.

Furthermore, as shown in Fig. 7, when thé
revolution angle of the roller 7 becomes 180 degrees, the
gas compression in the compression chamber X and the gas

25 suction in the suction chamber Y are continued, where the



ciycunference of the roller during operation, the roller being of
non-rotation type. Mre specifically, in the conventionat— blade - - -
reci procating type as shown in Fig. 24, the roller itsq.LiL Wi Iﬁas otate.

V\éth
rotation of the driving shaft, such that the outer face ¢ rrakes
contact alternately with the | ow pressure suction chanbﬂ ( H
hi gh-t enperature conpressi on chanber, resulting in an a [ ual

This is the replacenent sheet
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blade 8 has be_en withdrawn to the maximum extent from the
receiving recess lla of the support. member 1l1. Also, as
shown in Fig. 8, when the revolution angle of the roller. 7
becomes 270 degrees reaching the discharge process, the
5 _ blade 8 provided to the roller 7 gradually slides inward
with progf:ess of the revolution of the roller 7 while the

gas compressed in the compression chamber X is discharged

outside. Simultaneously, also the protrusion 75 starts
plunging into the discharge port 3b. Then, as shown in
10 Fig. 9, when the roller 7 revolves from 315 to 360 degrees

(Fig. 1), the gas compressed in the compression chamber X
is discharged from the discharge port 3b, completing the
discharge process. At this time, the protrusion 75 is
plunged into the discharge port 3b, reducing the top

15 clearance of the discharge port 3b. Therefore, the
residual gas within the discharge port 3b can be suppressed
small so that any reduction in volume efficiency due to
this residual gas flowing back to the suction chamber of
Fig. 5 can be suppressed low.

20 As described above, at the time of moving to the
discharge process, the protrusion 75 provided to the roller
7 is apart from the discharge port 3b and gradually plunges
into the discharge port 3b in accordance to the swinging
angle of the rbller 7 in such a way that the compressed gas

25 within the discharge port 3b is extruded outside.



- 12 - tenperature uniformalong its circunference. In contrast, when the

roller

Is of the non-rotation type, the portion of the roller that nakes

contact with the | owtenperature suction chanber ™ and- the
high-tenperature conpression chanber is fixedly 'dﬁgcﬁgém

circunference, so that if the protruding portion o “ﬁn t he
upper side and rotation angle is taken in the cloc
basic point at O degrees, the tenperature of the r

n with the

resul t

a high-tenperature peak of the vicinity of 270 degrees and a
| ow-t enperature mninum of the vicimi t27 -of 90 degrees. For this

reason,

10

15

20

25

the high-

Accordingly, the top clearance can be reduced. Moreover,
when low-pressure gas is sucked into the suction chamber Y
in the suction process after completion of the discharge
process, the backflow amount of the high-pressure gas
remaining in the discharge port 3b into the suction chamber
Y can be reduced. As a consequence of this, compression
loss as well as overheating and pulsation of the sucked gas
in the suction chamber Y can be prevented. Also, at the
start of discharge process, i.e., at an initial stage where

the discharge amount of gas becomes large, the protrusion

. 75 has not plunged into discharge port 3b. Therefore, the

path for discharging gas can be ensured to a substantial
extent, so that the gas discharge resistance can be reduced
and gas can be prevented from being overcompressed,
allowing elimination of power loss due | to this
overcompression.

Incidentally, when the roller 7 is of non-
rotation type, the wall portion of the roller 7 that makes
contact with the low-temperature suction chamber Y and the
high-temperature compression chamber X is fixedly
determined on its circumference. Therefore, as shown in
Fig. 11, if revolution angle is taken in the clockwise
direction with the protruding portion of the blade 8 being
the basic point 0 degree, the temperature of the wall

portion of the roller 7 varies as shown in Fig. 12, with

in



tenperature side wall that mnakes contact wth the conpression
chanber is subject to a greater thermal expansion with having a peak
of the vicinity of 270 degrees while the | owtenperature_side wall that
makes contact with the suction chanber is subject to a snaller t her ma
expansi on with having the mninumof the vicinity dh Bsm§¢p«wihe

di fference between these thernmal expansi ons nmay cauj1 in the
t hi ckness of the roller of the order of several ten On the
ot her hand, the cylinder is |located within the casing to be ed with

hi gh- pressure di scharged gas, so that 28 s thermal expansi on can be assuned
to be approximately uniform al ong the

the result that the high-temperature peak is in the
vicinity of 270 degrees and the low-temperature peak is in
the vicinity of 90 degrees. For this reason, the high-
temperature side wall portion 7a that makes contact with
5 the compression chamber X is subject to greater thermal
expansion with the vicinity of 270 degrees being the peak,
and the low~temperature side wall portion 7b is subject to
smaller thermal expansion with the vicinity of 90 degree
having the minimum value. Due to the difference between
10 these thermal expansions, the thickness of the roller 7
involves a difference of the order of several tens microns,
as exaggeratedly shown by imaginary lines in Fig. 13. On
the other hand, the cylinder 4, which is located within the
casing to be filled with high-pressure discharged gas, can
15 be considered as uniform in its thermal expansion along the
circumference of the cylinder chamber 41. Also, since the
thickness of the cylinder 4 is set by allowing for the
maximum thermal expansion amount, a large clearance is
caused with respect to the end face of the low-temperature
20 side wall portion 7b that is in contact with the suction
chamber Y and small in thermal expansion. Thus, the gas
may leak as shown in arrow e in Fig. 13, which causes a
disadvantage that sucked gas is heated, lowering the volume

efficiency.



circunference of the cylinder chanber. Also, the thickness of the
cylinder is set taking account of the maxinmum This-.i.s_the replacenent

sheet - 13 - thermal expansion amount, with the res t that alarge
clearance is forned between the inner surface of the c d t he efid
face of the lowtenperature side wall of roller being i facdghe
suction chanmber and snaller in the anbunt of thermal e I i makes
t he

- 29 -

In view of this problem, the axial thickness of
the roller 7 is, as shown in Fig. 14, so set as to be
thinner at the high-temperature side wall portion 7a that
makes contact with the compréssion chamber X and thicker at

5 the low-temperature side wall portion 7b that makes contact
with the suction chamber Y. This arrangement can be
accomplished by forming the upper and lower end faces of
the roller 7 with slanted faces 701 and 702 that makes the
thickness thinnest in the vicinity of 270 degrees

10 corresponding to the highest temperatﬁre and highest in the
vicinity of 90 degrees corresponding to the lowest
temperature, where the angle is taken in the clockwise
direction with the protruding portion of the blade assigned
to the basic point.

15 In this case, during operation, the high-
temperature side wall portion 7a that originally has a
small thickness will thermally expand to a greater extent
than the low-temperature side wall portion 7b that
originally has a great thickness. As a result, as

20 illustrated by imaginary lines in the- figure, these high-
temperature side wall portion 7a and low-temperature side
wall portion 7b are made uniformly equal in thickness so
that the clearance on the upper and lower end faces can be
held to be a uniform, small clearance along the

25 circumference of the roller 7. Thus, the possible gas leak



cause of a disadvantage that the volume efficiency would | ower due to gas
| eak and t he-heat ifg ef-sucked .gas t hereby -caused. Thus, by arranging the

thi ckness of the egl er t e thinner at its high-tenperature side that
makes cont act ' Yy ssion chanber and thicker at its |ow
tenperature sirrI ontact with the suction chanber, the _
difference in t on can be put into good use during operation
such that the high- tenperature side and |owtenperature side wall
are equalized in thickness, thereby dissolving the possibility of gas |eak
due to inbalance in the thickness of-t3 roller.

via the upper and lower end faces of the roller 7 can be
reduced, so that heating of sucked gas can be suppressed
further satisfaétorily and volume efficiency can be further
increased. It is noted that the roller 7 is made by using
5 . a molybdenum-nickel-chrome alloy or the 1like, the
difference in thickness between the high-temperature side
wall portion 7a and the low-temperature side wall portion

7b being set to ﬁhe order of several tens of microns.
The height of the roller 7, as shown in Fig. 15,
10 may also be set so that the high-temperature side wall
portion 7a consisting of the semicircular portion that
makes contact with the compression chamber X in the angle
range of 180 to 360 degrees is uniformly thin and the low-
temperature side wall portion 7b consisting of the
15 semicircular portion that makes contact with the suction
chamber Y in the angle range of 0 to 180 degrees is
uniformly thick, where its upper and lower end faces are
shaped to have step gaps 703 and 704. This arrangement,
although involving a slight nonuniformity of end faces at
_ 20 the portions of the step gaps, allows the processing to be
simplified in comparison with that shown in Fig. 14, and
further allows the end faces of the high-temperature side
wall portion 7a and the low-temperature side wall portion

7b to be aligned during operation in comparison with that



Further, desirably, in the rotary conpressor, the blade is integrated with
the roller so as _to protrude radially outwardly of the roller, and besides
the length of the blade and Thé radi us of the support menber are set in

such a rel ati on. tThisShéeelias@esh Re aeqthe tip of the blade will not go beyond

the rotation centeg rt menber when the tip of the bl ade has
reached t he deepes he receiving portion. - 14 -
- 31 -

formed with a single-height cylinder. Thus, the possible
gas leak via the end faces can be reduced.
As described above, in the rotary compressor of
the present embodiment, the blade 8 partitioning the
5 ' cylinder chamber 41 of the cylinder 4 into the compression
chamber X and the suction chamber Y is integrated with the
roller 7 so as to protrude radially outwardly of the roller
7. Besides, the support member 11 having the receiving
recess lla for receiving the protruding-side tip of the
10 . blade 8 is rotatably provided to the cylinder 4. The
roller 7 and the eccentric shaft portion of the driving
shaft to which the roller 7 is fitted and which is fed with
lubricating oil are put into relative revolution, thereby
eliminating the relative movement between blade and roller,
15 which was found in the prior art. As a result, friction
loss and power loss can be reduced, compared with the prior
art involving the relative movement between blade and.
roller. Therefore, the eccentric shaft portion of the
driving shaft to which the roller is fitted is normally fed
20 with lubricating oil through the oil feed path of the
driving shaft, resulting in a fluid contact. Thus, the
resulting frictional resistance can be reduced, compared
with the case of the contact between blade and roller.
Accordingly, friction loss as well as power loss can be

25 reduced, compared with the prior art in which the blade 8



In this case, with the roller and the bl ade displaced toward the
conpressi on chanber, the blade and the receiving portion urge against each

other by the edge on the suction chamber side of the tip of the blade and
t he entrance eﬁhﬁtmmeﬂ%giﬁi ng portion on the conpression chanber
h

side, such t [ serve to seal. Therefore, the space
bet ween the co _ ﬂFr and the suction chanber can be
seal ed satisfactorily. hernmore, since the tip of the blade will not

go beyond the rotation center of ‘the support nenber as the conpression
process progresses such that the roH &2 and the bl ade are displaced toward
t he suction chanber side, the

is subject to a back pressure acting thereon to put the

blade and the roller into relative movement. What is more,

the blade 8 is integrally provided to the roller 7,

eliminating the need of applying the back pressure to the

5 blade 8. Therefore, gas leak from the rear chamber of the

blade to the suction chamber Y and the compression chamber

X can be eliminated, allowing the volume efficiency and

indication efficiency to be increased. Further, since the

blade 8 and the roller 7 are provided integrally together,

10 gas leak from the compression chamber X to the suction

chamber Y can also be prevented, allowing the volume

efficiency to be further increased with the advantage of
elimination of the gas leak from the rear chamber.

At a portion of the periphery of the roller 7

15 where the discharge port 3b is opposed thereto, the

protrusion 75 is provided so as to protrude toward the

discharge port 3b and be plungeable into the discharge port

3b. By this arrangement, when the compression process

moves to the discharge process, the protrusion 75 can be

20 gradually plunged into the discharge port 3b from a

position where the protrusion 75 is apart from the

discharge port 3b. Also, at the time of this plunging,

compressed gas within the discl:large port 3b can be urged so

as to be pushed away outside, so that the top clearance can

25 be reduced. Therefore, when low-pressure gas is sucked



bl ade and the receiving portion urge agai nst each other by the edge of the

receivin QF rtion on the tonpression chanber side, so that the bl ade and
V%ﬁﬁ%

t he recei BediRe seal ed by both edges. Therefore, the space
chanber and the suction chanber can be seal ed
desirably, in the rotary conpressor, the blade is
er

bet ween t
sati sf act

integrated with the so as to protrude radially outwardly of the
roller, and besides at the center of the support nmenber there is
provided a hole which communi cat es-w3Bh-~t he receiving portion and which
has such

into the suction chamber Y with the suction process entered
after completion of the discharge process, the amount of
backflow of the high-pressure gas remaining in the
discharge port 3b toward the suction chamber Y can be
5 reduced. As a consequencé of this, at the start of the
discharge process, i.e., in an earlier state of the
discharge process involving a greater discharge amount, the
protrusion 55 has not plunged into the discharge port 3b,
ensuring a substantial path for discharging gas.
10 Accordingly, the gas discharge resistance can be reduced
and overcompression of gas can be prevented, and power loss

due to this overcompression can be eliminated.
Furthermore, the heighf of the roller 7 is so set
that the high-temperature side wall portion 7a that defines
15 the compression chamber X is thinner and the low-
temperature side wall portion 7b that defines the suction
chamber Y is thicker. By this arrangement, a difference in
thermal expansion due to a difference in temperature that
arises along the circumference of the roller 7 during
20 operation can be put into good use, so that the thickness
of the high-temperature side wall portion 7a and that of
the low-temperature side wall portion 7b can be made equal.
Therefore, gaé leak due to imbalance of the height of the

roller can be reduced, heating of sucked gas can be reduced



a | argeness that the contact -end portion between the tip.af_ . - 15 - the
bl ade and the receiving portion is prevented from gqj ng beyond the rotation
center of the support nenber when the tip of the bl d@hB&me (ggepest

portion of the receiving portion. In this case, by pr t he
contact end portion at which the tip of the blade an portlon
make contact with each other will never go beyond

- 34 -

further satisfactorily, and the volume efficiency can be
further increased.
(The second embodiment)
In the first embodiment, as shown in Figs. 20 and
5 21, the blade B is integrally provided on the periphery of
the roller R. Besides, the support member S is rotatably
held at a portion radially outside of the cylinder chamber
Q in the cylinder C. The support member S has a receiving
recess M for receiving the protruded tip of the blade B
10 over a relatively long span that exceeds the rotation
center of the éupport member S. As the roller R revolves
with eccentric rotation of the eccentric portion, that is,
a crahk pin P, the blade B advances into and retreats from
the receiving recess M while the support member S swings,
15 so that sucked gas taken into the suction chamber L is
compressed in the compression chamber H. In this way, the
blade B and the roller R are integrated together,
eliminating the contact therebetween. Accordingly, gas
leak can be reduced and the volume efficiency can be
20 increased.

However, in the case of the first embodiment, as
shown in Fig. 20, when the roller R and the blade B are
displaced in the direction indicated by the left-directed
arrow in the course of compression process, the blade B and _

25 the receiving recess M urge against each other via the



the rotation center of the support nenber. Accordingl'y, - when the roller

and the bl ade are displaced toward the conpression chamggre, the blade and
the receiving portion urge agai nst each other by the con ﬁ Hac%'}'
the tip of the blade and the entrance edge of the recel he
conpressi on chanber side, so that both edges serve

result, the space between the conpression chanber and t he suc

chanber can be seal ed satisfactorily. Besides, as the conpre55|on
process progresses such that the roller and the blade are di splaced toward
the suction chanber, the tip of the-c3htact end portion of the blade will
never go beyond the rotation

blade right tip portion e and the recess left end portion

g. By the edge contact of these end portions e and g, the

compression chamber H can be sealed satisfactorily with

respect to the suction chamber L. Nevertheless, as shown

5 in Fig. 21, immediately before the compression process is

completed and when the roller R and the blade B have

changed in the direction of displacement to the one

indicated by the right-directed arrow and further when the

tip of the bléde B has got beyond the rotation center O of

10 the support member S, the recess left end portion g and the

blade B separate from each other so that they no longer

urge against each other. Instead, the right side face of

the blade B comes into contact with the receiving recess M,

causing a small clearance to open between the left side

15 face of the blade B and the receiving recess M. Via this

clearance, high-pressure gas flows in from the compression

chamber H to the bottom of the receiving recess M, so that

the gas leak to the suction chamber L tends to occur.

Moreover, residual gas that has stood at the bottom of the

20 receiving recess M at the end of the compression process

would re-expand, thus reducing the volume efficiency
unfavorably.

The object of the second embodiment is to provide

a rotary compressor adapted to reduce gas leak which might

25 occur via the peripheral part of the roller of swinging



center of the support nenber. Therefore, the blade and the receiving
portion urge agai nst each other by the contact end portion of-the blade and

the entrance edge of the receiving portion on the conpreﬁﬁi chanber side,
so that both edges serve to seal. As a result, the space Bedn®eplaced
conpressi on chanber and the suction chanber can be -1 H
satisfactorily. Al so, since the tip of the blade and th

portion of the receiving portion are so

- 36 -

blade construction and at the same time to reduce gas leak

via the clearance. between blade and receiving recess which

would result in re-expansion of the leaking gas, thereby

capable of improving the volume efficiency further
5 _ satisfactorily.

The rotary compressor as shown in Figs. 16 and 17
is one for use of refrigerant compression. The rotary
compressor comprises a cylinder 102 having a circular
cylinder chamber 101, a roller 103 that orbits inside the

10 cylinder chamber 101, a plate-like blade 106 provided
protrusively and integrally with the periphery of the
roller 103 and partitioning the interior of the cylinder
chamber 101 into a suction chamber 104 and a compression
chamber 105, and a circular support member 108 that

15 includes a receiving recess 107 for receiving the
protruding tip of the blade 106 in such a way that the
blade 106 can advance and retreat and that is rotatably
held in the inside of a retaining hole 110 provided
radially outwardly of the cylinder chamber 101, wherein the

20 roller 103 revolves clockwise within the cylinder chamber
101 so that low-pressure gas taken in through a suction
hole 111 is compressed and high-pressure gas is discharged
inside the sealed casing via a discharge valve 113. In
addition, designated by numeral 114 is a valve holder, and

25 by 191 is an oil feed hole for conveying lubricating oil.



arranged as not to go beyond the rotation center of the support nenber by
means of the hole, there is no need of enlarging the radius of the support

menber so that the structure around the support nenber Can be--conpact ed.
BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a sectiGMQmw&ngbshomﬁng t he
main part of the cylinder the first enbodi ment of th doals or
according to the present invention; Fig. 2 is a sectj w i ng an
exanple of the nmounting structure of a blade; Fig. 3 ' I na
sectional view at the center of Fig. 2;
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The axial upper and lower portions of the cylinder chamber
101, although not shown, are sealed by front and rear
heads.
With the above~described arrangement, the length
5 of the blade 106 and the radius of the support member 108
are so set that, even when the roller 103, after continuing
revolving clockwise with progress of the compression
process, has reached the top dead point with the
compression completed, that is, when the tip of the blade
10 106 is plunging into the receiving recess 107 most radially
outward of the roller 103, the tip of the blade 106 will
not go beyond the rotation center O of the support member
108.
By this arrangement, as shown in Fig. 16, when
15 the roller 103 and the blade 106 are displaced in- the
direction indicated by the left-directed arrow, the blade
106 and the receiving recess 107 urge against each oﬁher
via the blade right tip pbrtion e and the recess left end
portion g. Accordingly, naturally as it is, the edge
20 contact at these end portions e and g allows the
compression chamber 105 to be satisfactorily sealed with
respect to the suction chamber 104. What is more, as shown
in Fig. 17, even if the roller 103 and the blade 106 are
displaced in the direction indicated by the right-directed

25 arrow with progress of the compression process, the tip of



Fig. 4 is a sectional view show ng another. mounting exanple of a
bl'ade; Fig. 5 is a sectional view showing a case where the.revol ution angle
of aroller is O degrees; Fig. 6 is a sectional viBwsghowi ng a case.where
the revolution angle of the roller is 90 degrees; H e@h 1S Jional
view showi ng a case where the revolution angle of t Jy 10)
degrees; Fig. 8 is a sectional view show ng a case

angle of the roller is 270 degrees;

| uti on
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the blade 106 will never ‘go beyond the rotation center 0 of
the support member 108. At this point, the blade 106 and
the receiving recess 107 urge against each other via the
blade right tip e and the recess 1left end portion g,
5 keeping an edge contact via these.end portions e and g. As
a result, the compression chamber 105 can be satisfactorily
sealed with respect to the suction‘chamber 104.
Consequently, high-pressure gas can be prevented
from flowing from the compression chamber 105 into the
10 bottom of the receiving recess 107 through a small
clearance which might be formed between the left side face
of the blade 106 and the receiving recess 107. Thus, gas
leak that might occur via the receiving recess 107 toward
the suction chamber 104 can be reduced and, besides,
15 residual gas that has stood at the bottom of the receiving
recess 107 at the .end of the compression process can be
prevented from re-expanding. Accordingly, in combination
with the advantage that the blade 106 is fixed on the
periphery of the roller 103 in the form of swinging type,
20 the volume efficiency can be satisfactorily increased.
Further, as shown in Fig. 18, at the center of
the support member 108, a cut hole 170 formed of a circular
hole 171 or, as shown in Fig. 19, a cut hole 170 formed of
a semicircular hole 172 may be provided so as to have such

25 a largeness that a contact end portion f between the tip of



- 17 - Fig. 9 is a sectional view showing a case whe efﬁhe Pévdlufldhnangle
of the roller is 315 degrees; Fig. 10 is a | ongitudi

eplapedyy
showi ng the overall construction of the rotary conpre ﬂﬁﬁiﬁj ﬁﬁs a
pkan sectional view showing the main part of the cyli i ning a
nodi fication of the first enbodinent; Fig. 12 is a view show ng the wall
tenperature with respect to the angle of the roller for explaining the
nodi fication;
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the blade 106 and the receiving recess 107 is prohibited
from going beyond the rotation center O of the support
member 108 when the tip of the blade 106 has reached the
deepest portion of the réceiving recess 107.

5 In this case, as shown in Fig. 18 or 19, the
contact end portion f between the tip of the blade 106 and
the receiving recess 107 will never go beyond the rotation
center O of the support member 108. The blade 106 and the
receiving recess 107 urge against each other wvia the

10 contact end portion'f and the recess left end portion g.
The edge contact via these end portions f and g is held so
that the compression chamber 105 can be satisfactorily
sealed with respect to the suction chamber 104. Also, in
this case, since the cut hole 170 formed of the circular

15 hole 171 of the semicircular hole 172 is used to prohibit
the contact end portion f between the tip of the blade 106
and the receiving recess 107 from going beyond the rotation
center O of the support member 108, the radius of the
support member 108 can be made small and the arrangement

20 around the support member 108 can be compacted, as compared
with the embodiment shown in Figs. 16 and 17.

As described above, according to this second
embodiment, the length of the blade 106 and the radius of
the support member 108 are set in such a relation that the

25 tip of the blade 106 will not go beyond the rotation center



Fig. 13 is a longitudinal sectional view show ng the main-part of the
cylinder for explaining the nodification; Fig.. 14 'STﬁ §ect|onal view -

showi ng an exanple of the practical configuration B&ﬁmég&m in
the nodification; Fig. 15 is a sectional v1ew

nodi fication of the practical configuration of the rol g@f
sectional view showing the situation in the course of the conpr

process according to the second enbodi nent of the rotary conpressor of the
i nvention;
- 40 -

O of the support member 108 when the tip of the blade 106
has piunged up to the deepest portion of the receiving
recess 107. As a result, high-pressure gas can be
prevented from flowing in from the compression chamber 105
5 to the bottom of the receiving recess 107, which might
occur via a clearance opened between the blade 106 and the
receiving recess 107. Thus, gas leak via the receiving
recess 107 toward the suction chamber 104 can be reduced
and besides residual gas that would stand at the bottom of
10 the receiving recess 107 can be prevented £from re-
expanding. Therefore, in combination with the advantage
that the blade 106 is fixed on the periphery of the roller
103 in the form of swinging typé, the volume efficiency can
be satisfactorily increased.
15 According to the above-described modified
' example, the volume efficiency can be satisfactorily
increased. Besides, the contact end portion between the
tip of the blade 106 and the receiving recess 107 will not
go beyond the rotation center of the support member 108 by
20 using the cut hole 170. Therefore, the arrangement around
the support member 108 can be compacted.
(The third embodiment)
Figs. 22 and 23 are sectional views showing the
third embodiment of the present invention. Referring to

25 the figure, numeral 4 denotes a cylinder, 7 denotes a



Fig. 17 is a sectional view at the tinme imediately befﬂ{ conpletlon of-
t he conpression process according to the second enbodi ne W erf X, ﬁ@eﬂt
i nventi on; - 18 - Fig. 18 is a partly sectional view

si-tuation inmmedi ately before conpletion of the conpr essi 7;

nodi fication of the second enbodinent; Fig. 19 is a partly sectlon |ew
showi ng the situation inmmedi ately before conpl etion of the conpression
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“roller, and 22 denotes a driving shaft. The roller 7 has a

blade 208 provided integrally therewith. The blade 208 is

provided so as to be entered into and withdrawn from the

receiving portion at the center of a cylindrical support

5 member 211 swingably fitted in a cylindrical retaining hole

42 of the cylinder 4. The cylindrical support member 211

is made up of two semicircular members 21la and 211b

completely separated from each other. The side face of the

blade 208 is in sliding contact with the plane portions of

10 the semicircular members 21la and 211b. The cylindrical

surfaces of the semicircular members 2l1la and 211b are in

.sliding contact with the c¢ylindrical surface of the
retaining hole 42.

As shown in Fig. 22, it is arranged that, when

15 the roller 7 is farthest from the support member 211,

length L1 between the center of a driving shaft 22 and the

tip of the blade 208 is longer than length L2 between the

center of the driving shaft 22 and the center O of the

support member 211. As a result, even when the blade 208

20 protrudes radially most inwardly of the roller 7 from the

receiving portion of the support member 211, part of the

blade 208 still exists at the center O of the support

member 211. It is noted that Fig. 23 illustrates a state

in which the roller 7 is closest to the support member 211

25 with the compression process over.



process in a nodification of the second enbodi nent; Fig. éomiswé“partky~

sectional view for explaining a situation in the course of ThisSh&ARRE

process according to the rotary conpressor of the first enb

o
NLNeblaced
Fig. 21 is a partly sectional view show ng the SWHMW’IB’ I

I mmedi ately before conpletion of the conpression process of

i Avent i on;

enbodi nent ;

Fig. 22 is a sectional view showi ng the situation of the

conpressi on process of the conpression section of the rotary conpressor
according to the third enbodi nent of the present invention;
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With the above-described arrangement, the support
member 211 is made up of two semicircular members 21la and
211b, of which one semicircular member 21la on the
compression chamber X side is urged in the direction
indicated by arrow Z by receiving a pressure from the side

confronting the compression chamber X. As a result, the

 semicircular member 21la on the compression chamber X side

10

15

20

25

is sandwiched by the cylindrical wall surface of the
retaining hole 42 and the blade 208, like a wedge, thus
increasing the sealing characteristic between the plane
portion of the semicircular member 21la and the blade 208.
Besides, the semicircular member 211lb on the suction
chamber Y sidé is also urged via the blade toward the wall
surface of the retaining " hole 42 accommodating . the
semicircular member 211D, by' the wedge effect of the
semicircular member 2lla on the compression chamber X side,
so that the sealing characteristic among the semicircular
member 211b on the suction chamber Y side, the blade 208,
and the cylindrical wall surface of the retaining hole 42
is also increased. Thus, the volume efficiency is

increased. Furthermore, since the tip of the blade 208 is

normally located radially outward of the roller 7 outer

than the rotation center O of the support member 211, the
contact area between the blade 208 and the plane portions

of the semicircular members 2l1la and 211lb is increased,

SSi 0



Fi.g. 23 is a sectional view showi ng the situation imediately before
conpl etion of the conpression process of the conpression section of the -
rotary conpressor according to the third enbodi ment; Fi?sﬁw&4hsmém

sectional view showing the conpression section of a mmm,' (mn'ﬁm)t ary

conpressor; and This is the replacenent sheet

- 43 -

that is, the sealing length is increased, so that the
sealing characteristic is increased. Accordingly, also by
this arrangement, the volume efficiency is increased. In
addition, since the support member 211 is made up of

5 separately provided two semicircular members 21la and 211b,
the work of assembling the blade 208 to the receiving
portion at the center of the support member 211 is
simplified. |
INDUSTRIAL APPLICABILITY

10 This rotary compressor is intended primarily for
use in refrigeration systems. The rotary compressor
involves no friction between roller and blade and therefore
is free of power loss, thus suited especially for
refrigeration systems of which high efficiency as well as

15 durability are required.



Fig. 25 is a partly sectional view of the conventional rotary- conpressor~ 
PREFERRED EMBCODI MENTS OF THE | NVENTI ON The enbodi nent s ofmgﬁﬁﬂg&g§§pﬁ

i nvention are now described in detail with reference to t
first enbodi nent) The rotary conpressor as shown in Fig. Z 'JHIMM
di sposed at an inner upper portion of a sealed casing 1, I on
section 3 di sposed below the notor 2, the conpression sectlon 3 bei ng

driven by a driving shaft 21 extending from the notor : The
conpressi on section 3 conprises a cylhzder 4 having a

What is claimed is:
1. A rotary compressor equipped with a cylinder (4, 102)
having a cylinder chamber (41, 10l1), a roller fitted in the
cylinder chamber (41, 101) and revolving within the
5 cylinder chamber (41, 101), and a blade (8, 106, 208)
partitioning the c¢ylinder chamber (4, 101) into a
compression chamber (X) and a suction chamber (Y), the
rotary compressor being such that gas sucked through a
suction port (3a) that opens to the suction chamber (Y) is
10 compressed and discharged through a discharge port (3b)
that opens to the compression chamber (X), wherein
an eccentric shaft portion of a driving shaft
(22, 191) to be fed with lubricating oil is fitted to the
roller (7, 103) relatively revolvably, the blade (8, 106,
15 208) is integrated with the roller (7, 103) in such a way
that the blade (8, 106, 208) protrudes radially outwardly
of the roller (7, 103) and the cylinder (4, 102) is
equipped with a support member (11, 108, 211) of
approximately circular shape, the support member being
20 rotatable and having a receiving portion (lla, 107) for
receiving a tip portion of the blade (8, 106, 208) in such
a manner that the tip portion of the blade (8, 106, 208) is
allowed to both advance and retreat.

2. A rotary compressor as claimed in claim 1, wherein the

R L]

25 support member (211) of circular shape and being rotatable



cylinder chanber 41 inside thereof; a front head 5 and a rear head 6

provi ded at upper and | ower open portions of the cylinder 4 so as to be
opposed to each other; and a roller 7 provided within the cylinder chanmber
41 so as to be revol vabl e, wherein the | ower side ﬁﬂi

h HasBeed gl’dl Vi ng
shaft 21 is held by bearings respectively provided iqo %6, and
the roller 7 is rotatably fitted to an eccentric sh Mm of the
driving shaft 21, so that the roller 7 revolves in sliding t with the
eccentric shaft portion 22 as the driving shaft 21 rotates. Further, an oi

feed path 23 is provided at the centefAS5of the driving shaft 21 so as to
open to a bottomoil sunp |b

is divided into two semicircular members (211a, 211b), the
blade (208) is slidably disposed at plane portions of these
semicircular members (21la, 211b), and wherein the tip of
the blade (208) is located radially outward of the roller
5 (7) outer than the rotation center of the support member
(211).
3. A rotary compressor as claimed in claim 1, wherein the
roller (7) is provided with a fitting recess (71) that
receives a part of a base end of the blade (8), the part of
10 the base end of the blade (8) being fitted into the fitting
recess (71) and being brazed therewith so as to be
integrated together.
4. A rotary compressor as claimed in claim 1, further
comprising a stepped recess (72) which is provided on the
15 outer circumferential surface of the roller (7) which has a
deep recess portion (72a) at its axial center and shallow
recess portions (72b) at its both axial ends, a fitting
hole (73) penetrating axially outwardly from both ends of
the deep recess portion (72a) of the stepped recess (72), a
20 fitting portion (81) having a fitting protrusion (8la) to
be fitted to the deep recess portion (72a) of the stepped
recess (72) and a fitting hole (82) provided to the fitting
protrusion (8la), wherein the fitting portion (81) of the
blade (8) is fitted to the stepped recess (72) and the

25 fitting holes (73, 82) has a pin (83) insertedly fitted

A



of the casing 1. A punp 24 is connected to the entrance of This-is-the

repl acenent sheet - 20 - the oil feed path 23. Agils di out | et

of the oil feed path 23 is opened to the sliding face|| 28 Becn Re C

shaft portion 22 facing the roller 7. Lubricating o m[ﬂ romthe
il

oil sunp Ib by the punp 24 is fed to the sliding face feed
path 23. In addition, reference nuneral |a represents an external
di scharge tube
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thereto, so that the blade (8) is integrally coupled with
the roller (7).
5. .A rotary compressor as claimed in claim 1, further
cémprising a convex portion (74) provided at part of the
5 | periphery of the roller (7), a recess portion (84) provided
to the blade (8), into which recess portion (84) the convex
portion (74) is plungeable, wherein the convex portion (74)
is fitted into the recess portion (84), the convex porfion
(74) and the blade (8) have the pin (85) penetrated
10 therethrough, so that the blade (8) is integrally coupled
with the roller (7).
6. A rotary compressor as claimed in claim 1, wherein a
protrusion (75) protruding toward the discharge port (3b)
and being plungeable into the discharge port (3b) is
15 provided at a portion of the periphery of the roller (7) to
which the discharge port (3b) is opposed.
7. A rotary compressor as claimed in claim 1, wherein the
thickness of the roller (7) is so set as to be thin at its
high-temperature side portion (7a) on the compression
20 chamber (X) side and thick at its low-temperature side
portion (7b) on the suction chamber (Y) side.
8. A rotary compressor as claimed in claim 1, wherein the
blade (106) is integrated with the roller (103) so as to
protrude radially outwardly of the roller (103), the length

25 of the blade (103) and the radius of the support member

e



connected to the upper side of the casing 1.
ds shown in Fig. 1, a sucked gas suction port 3a that opqn§sﬁo
chanber 41 is formed in the cylinder 4, and a conpressed

3b that opens to the cylinder chamber 41 is fornmed in the
‘proximty to the suction port 3a. At an internediate porti Y
suction port 3a and discharge port 3b, a blade 8 partitioning the interior

‘.“Q

of the cylinder chanber 41 into a conpression chanber X and a suction
chanmber Y is integrated with the roller 7. At the discharge port 3b is

di sposed a pl at e-

10

15

(108) is so set that when the tip of the blade (106) has
fitted into the recei?ing portion (107) most deeply, the
tip of the blade (106) will not go beyond the rotation
center of the support member (108).

9. A rotary compressor as claimed in claim 1, wherein the
blade (106) is integrated with the roller (103) so as to
protrude radially outwardly of the roller {103), and at the
center of the support member (108) there is provided a hole
(170) that communicates with the receiving portion (107)
and that has such a largeness that when the tip of the
blade (106) has fitted into the receiving portion (107)
most deeply, a contact énd portion of the tip side of the
blade (106) that makes contact.with the receiving portion
(107) will not go beyond the rotation center of the support

membexr (108).

I

In the conpression-section 3,
he cyllnder'

W

i ke di scharge vad M@ 9t hat makes contact with or |eaves



apart froma valve seat face forned around the exit of the discharge port
3b to thereby open or close the discharge port 3b. In addition, “reference
nuneral 10 represents the holding plate of the d|schargmw%RkMQs%mm ﬁf

as to

rétary conpressor having the above- descri bed arrangene
provided integrally to part of the outer perlphery of t
- 21 - protrude radially outwardly of the roller 7,
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ABSTRACT OF THE DISCLOSURE
A blade (8) partitioning a cylinder chamber (41)
within a cylinder (4) into a compression chamber (X) and a
suction chamber (Y) is integrated with a roller (7) so as
5 to protrude radiaily outwardly of the roller (7). A
circular support member (11) having a receiving recess
(l1la) for receiving the tip of the blade (8) is rotatably
provided to the cylinder (4). The roller (7) is rotated
with respect to an eccentric shaft portion of a driving
10 shaft (22) to which the roller (7) is fitted and normally
fed with lubricating oil. By this arrangement, relative
movement between the blade (8) and the roller (7) is
eliminated so that power loss due .to friction which would
be caused by the relative movement .can be reduced.
15 Besides, gas leak from the rear chamber of the blade (8) to
the suction chamber (Y) and the compression chamber (X) can
be eliminated. Also, gas leak from the compression chamber
(X) to the suction chamber (Y) ean be reduced. Thus,
volume efficiency and indication efficiency can be

20 increased.



in Fig. 1, and a cylindrical retaining hole 42 is provided between the
suction port 3a and the discharge port 3b in the cylinder 4. At the
retaining hole 42, a cylindrical support menber 11 having a receiving
recess Il a whose one end is opened to the cylinder chanber 41 side is
rotatably held, into which receiving recess 1l a of -the support nenber 11
the protruding tip of the blade 8 is sliggbly inserted. It is noted that
the retaining hole 42 and the support nenb& 11 may al so be of spheri cal
surface or spherical body. For the blade 8 to be provided to part of the
outer periphery of the roller 7, for exanple as shown in

i



Fig. 1, a fitting recess 71 is fornmed on the roller 7 side so as to allow
part of the base end of the blade 8 to be inserted thereinto, and part of
the base end of the blade 8 is inserted into the fitting recess 71 and as
such integrated therewith by brazing or the like. O herw se, as shown in
Figs. 2 and 3, on the outer periphery of the roller 7 are provided a
stepped recess 72 having a dezp.rec s 722y at Its axial center and a
shal |l ow recess 72b at its bot éﬁhsgﬁand al itting hole 73 that penetrates
axially outwardly fromboth end faces of the deep-recess portion of the
stepped recess 72. Besides, to the base end ofegpe bl ade 8 is provided a
fitting portion 81 having a /
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- 22 - fitting protrusion 8la that fits to the deep-recess portion of the
stepped recess 72, and a fitting hole 82 is provided to the fitting
protrusion 8la. The fitting portion 81 of the blade 8 is fitted to the
st'epped recess 72 and a pin 83 is fitted into the fitting holes 73 and 82,
thereby fixing the blade 8 to the roller 7. In this case, it 1is
preferable that an adhesive is applied t%the fitting portion of the
fitting portion 81 to be fitted in the /4

Fig.5
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stepped recess 72 as an aid. Further, the blade 8 may also be fixed to
the roller 7 in the follow ng way. As illustrated in Fig. 4, a
convex portion 74 is provided to part of the periphery of the roller 7 and
a recess 84 engageable into the convex portion 74 is provided on the bl ade
8. Wth the convex portion 74 engaged with the recess 84, a pin 85 is
penetrated through the convex portion 74 and the bl ade 8 and besi des the
adhesive is applied between opposing faces of the blade 8 and the roller 7,
thereby fixing the blade 8 to the roller 7Fbﬁ§ this arrangenent, as the
driving shaft 21 operates, the tip of the blade 8 provided to the roller 7

Fig. 7
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Is-made to get in and out of the receiving recess Ila of the support nenber
11. Besides, as the support nenber 11 rotates, the blade 8 is nade to

swi ngi ngly advance and retreat in the radial direction. By this
arrangenent, the interior of the cylinder chanber 41 is partitioned into

t he - 23 - conpression chanber X and the suction chanber Y. By so
doing, the roller 7 is put into relativeﬁ;evolution wWth respect to the
eccentric shaft 22, in which case there i'd4

This Sheet

R



i ovol ved no rel ative novenent between the blade 8 and the roller 7 and
therefore the tip of the blade 8 does not slide on the outer

circunferential face of the roller 7, other than in the prior art. As a
result, abrasion due to friction between the blade 8 and the roller 7 and
power | oss due to the friction can be elim nated. Therefore, although the
blade 8 and the roller 7 do not take thg relative novenent, instead the
roller 7 and the eccentric shaft 22 tzﬁ&a a relative revolution.
However, the eccentric shaft 22 of the driving shaft 21 to which the
roller 7 fits is normally fed with lubricating oil through the oil feed
path 23 of the driving shaft 21, nmaking the

Fig. 10
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bl.-ade 8 and the roller 7 into fluid contact such that frictional resistance
I nvol ved can be reduced. Conpared with the prior art in which, with back
pressure applied to act on the blade 8, the blade 8, being into contact
wi'th the roller 7, is nmade to-follow relative novenent, friction |oss as
wel | as power loss involved in this case al so can be reduced. Further,

since the blade 8 is provided integrally wth the roller 7, there is no
need of applying the back pressure to act 6ﬁ4the bl ade 8. Therefore, there

will no

Fig.l1
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- .24 - gas leak fromthe rear chanber of the blade into the suction
chanber Y or the conpression chanber X, which would occur in the prior art,
thus increasing volume efficiency and indication efficiency. |In addition,
gds leak fromthe conpression chanber X to the suction chanber Y is also
reduced such that the volune efficiency can be further increased. In
nore detail, the gas fluid wthin thegconpression chamber X may |eak
from between both side y&af fASs of the flade 8 and the receiving recess
11a of the support member Ii toward the suction chanber Y. However,
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since the gas within the conpression chanber X varies fromlow to high
pressure, gas leak will not be incurred until the pressure difference
between the gas fluid pressure within the conpression chanmber X and that
within the suction chanber Y is raised above a specified pressure, and
otherwi se gas leak will not occur. Accordingly, the anmount of gas |leak from
the conpression chanber X to the suction chanber Y can be reduced
substantially, conpared with the prior art. /F&rther, an approxi mately
cylindrical protrusion 75 snmaller in dianeter than the discharge port 3b is
provided at a portion on the circunference of the roller

This Sheet Has Been Reﬂlaced
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e the discharge port I S oppose he tinme of

ting the discharge process the prot 75 I d where it does
n plunge into the discharge This is t Date: O AUG
1996 - 25 - port 3b, and the protrusion 75 gradually plunges into the
di scharge port 3b as the di scharge anount decreases with progress of the
di scharge process, and besides, th th

T



conpressed gas within the discharge port 3b is pushed away outside by this
pl ungi ng. Next, the operation of the rotary conpressor with the
above-descri bed arrangenent is expl ai ned. First, as shown in Fig. 5, when
the suction and conpression processes are started with the revolution angle
of the roller 7 being O degrees, the blade 8 has been inserted to the deep

I nside of the receiving recess | la of thq,support menber 11. In this
state, the protrusion 75 provided to the ﬂhhler 7 has been plunged into the
di scharge port 3b. As this state noves to another where the roller 7

revol ves by 90 degrees, the protrusion 75 | eaves apart fromthe discharge
port 3b

— 190
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and the blade 8 swings with the support nmenber 11 rotating. Wth the bl ade
8 slid outward of the receiving recess 1la, the gas fluid is conpressed in
t he conpression chanber X within the cylinder chanber 41 defined by the
blade 8, as the roller 7 revol ves. Si nul t aneously, in the suction
chanmber Y the gas fluid is sucked fromthe suction port 3a. Furthernore, as
shown in Fig. 7, when the revol ution ang?; of the roller 7 beconmes 180
degrees, the gas conpression in the conpreRsi on chanber X and the gas
suction in the suction chanber Y are continued, where the This is the

repl acenent sheet

Fig. 20
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Fig. 9, when the roller 7 revolves from 315 to 360 degrees (Fig. 1), the
gas conpressed in the conpression chanber X is discharged fromthe
d¥'scharge port 3b, conpleting the discharge process. At this tinme, the
protrusion -75 is plunged into the discharge port 3b, reducing the top

cl earance of the discharge port 3b. Therefore, the residual gas
within the discharge port 3b can be suppdagssed small so that any reduction
in volume efficiency due to this residual’lfas flowi ng back to the suction
chanber of Fig. 5 can be suppressed | ow. As described above, at the tine of

noving to the di scharﬂ_eiéwc?e&s, the protrusion 75 provided to the roller
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ROTARY COMPRESSOR HAVING BLADE INTEGRATED IN ROLLER

TECHNICAL FIELD

The present invention relates to a rotary

‘compressor primarily for use in a refrigeration system, the

rotary compressor being reduced in friction loss and the

like by eliminating the relative movement between blade and
roller.
BACKGROUND ART

A rotary compressor conventionally available is
described, for example, in Japanese Utility Model Laid-Open
Publication No. 114082/1986. This .co'nventional compressor,
as illustrated in Figs. 24 and 25, has a. compression
secpion A disposed within a sealed casing and driven by a
motor. . The compression section A comprises: a cylinder C
having a cylinder chamber B; a roller E fitted to the
eccentric shaft portion of e driving shaft D extending from
the motor, so that the roller E orbits within the cylinder
chamber B; and a blade H disposed at an intermediate
portion between a suction port F and a discharge port G
both proirided in the cylipder C, .'the blade H being allowed
to advance and retreat. _The blad_e H is so arranged that
part of the high-pressure gas disCharged from the discharge

port G acts on the rear side of the blade H as a back

- ' Triz is the
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proecess, the backfl ow amount of the high-pressure gas remaining in the

di scharge port 3b into the suction chanber Y can be reduced. As a
consequence of this, conpression |loss as well as overheating and pul sation
of "t he sucked gas in the suction chanber Y can be prevented. Al so, at the
start of discharge process, i.e., at an initial stage where the discharge

anount of gas becones large, the protrusion 75 has not plunged into

di scharge port 3b. Therefore, the path for discharging gas can be ensured
to a substantial extent, so that the gas discharge resistance can be
reduced and gas can. be prevented fT tei ng overconpressed, allow ng
elimnation of power | oss due to this

pressure to thereby bring the tip of the blade H normally
in contact with part of the outer circumferential surface
of the roller E, by which the cylinder chamber B is divided
into a compression chamber X and a suction chamber Y.
Further, the.discharge port G is equipped with a plateflike
discharge valve I that comes into contact with or leaves
apart from the face of a valve'seat formed around the exit
of the discharge port G to thereby open or close the
discharge port G.

With the above arrangement, while the roller E is
being revolved within the cylinder chamber B with rotation
of the driving shaft D, the gas in the compression chamber
X within the cylinder chamber B defined by the blade H is
compressed. ﬁhen this compreésion process is compieted to
move to the discharge process, thé compressed high-pressure
gas is dischargéd from the dischérge port G into the casing
by an opening action of the discharge valve I. Then, when
the dischérge process is completed to move to thé suction
process, the discharge valve I is closed to thereby close
the discharge port G, so that the low-pressure gas is
sucked from the suction port-F into the suction chamber Y
within the cylinder chamber B defined by the blade H. In
this way the compreséion  and discharge processes are

repeated.
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overconpression. Incidentally, when the roller 7 is of non- rotation type,

t he wal |

chanber

shown in Fig. 11, if revolution angle is taken in the clockw se direction

portion of the roller 7 that makes contact with the
| owt enperature suction chanber Y and the high-tenperature

X is fixedly determined on its circunference. Ther ef or e,

conpr essi on

as

with the protruding portion of the blade 8 being the basic point O degree,
the tenperature of the wall portion_of the, roller 7 varies as shown in
Fig. 12, with : -

However, with the above-described arrangement
that the blade H is held to the cylinder C so as to be
allowed to advance and retreat and is subject to a back
pressure so that the tip of the blade H is brought into
contact with <the outer circumferential surface of the
roller E, thus bringing the blade H and the roller E into
relative movement therebetween, there would arise a need of
urging the ¢tip of the blade H against the outer
circumferential surface of the roller E 'by making a back
pressure act on the blade H.so thap the tip of the blade H
is in contact with the circumferential surface of the
roller E. Moreover, the contact between the blade H and
the outer circumferential surface of the roller E, which is
a metal-to-metal contact without any intervening oil, would
involfe a greét friction loss due to the sliding contact
between the blade H and the outer circumferential surface
of the roller E as well as an also great power loss. What

is more, because of the arrangement that a back pressure

" developed by the high-pressure gas discharged f£rom the

- discharge port G is applied to the rear side of the blade H

to bring the tip of the blade H into contact with the outer
circumferential surface of the roller E, the high-pressure
gas in the rear chamber of the blade H would leak into the
suction chamber Y through between a side face of the blade

.H and the blade’s sliding recess, as indicated by an arrow

Feis s the r'eplacament sheet
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- 28 - the result that the high-tenperature peak is in the vicinity of 270
degrees and the lowtenperature peak is in the vicinity of 90 degrees.

For this reason, the high- tenperature side wall portion 7a that makes
contact with the conpression chamber X is subject to greater thernal
expansion with the vicinity of 270 degrees being the peak, and the

| ow-tenperature side wall portion 7b is subject to smaller thernal .
expansion with the vicinity of 90 degree having the m ni num val ue. Due to
the difference between these thermal gxpansions, the thickness of the
roller 7. '

a in Fig. 24, unfavorably resulting in a deteriorated
volume efficiency. Also, since the compression chamber X
varies from low to high pressure, an internal pressuré in
the compression chamber X lower than the back pressure
would cause the high-pressure gas acting.on the rear-side
chamber to leak into the compression chamber X through
between a side face of the blade H and the blade’s sliding
recess, resulting in a lowered indication efficiency
_ disadvantageousiy. Furthgrmore, there would bDbe a
possibility that the 'high-pressure gas compressed in the
compression chamber X might leak into the suction chamber Y.
through the contact portion between the tip of the blade H
and the roller E, as indicated by an arrow b in Fig. 24,
which would add to the gas leak from the side faces of the
blade H, reshlting-in a further lowered volume efficiency.
SUMMARY OF THE INVENTION
The present invention has been developed with a
view to substantially ‘solving the above described
disadvantages and has for its essential object to reduce
friction loss and power loss by eliminating the relative
movemeﬁt. between.'a blade and a roller and yet also to
improve volume efficiency and indication efficiency by
miniﬁizing gas leak from a rear chamber 6r compressién

chamber tp a suction chamber.
This is the. replacement heet
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I nvol ves a difference of the order of several tens mcrons, as
exaggeratedly shown by imaginary lines in Fig. 13. On the other hand,' the
cylinder 4, which is located within the casing to be filled with

hi gh- pressure di scharged gas, can be considered as uniformin its therma
expansi on along the circunference of the cylinder chanber 41. Al so, since
the thickness of. the cylinder 4 is set by allowing for the maxi num

thermal expansion . amount, a |large clearance is caused with respect to
the end face of the lowtenperature-& de wall portion 7b that is in contact
with the suction chanber Y and small in thernmal expansion. Thus, the gas
may | eak as shown in arrowe in Fig. 13, which causes a

In order to achieve the aforementioned object,
the present invention provides a rotary compressor equipped
with a cylinder having a cylinder chamber, a roller fitted
in the cylinder chamber and revolving within the cylinder .
chamber, and a blade partitionihg the cylinder chamber into
a compression chamber and a suction chamber, the rotary
compressor- being such that gas sucked through a suction
port that opens to the suction chamber is compressed and
discharged thro?gh a discharge port that opéns to the

- compression chamber, wherein the eécentfic shaft portion of
a driving shaft to be fed with lubricating oil is fitted to
the roller relatively revolvably the blade is integrated
with the roller in such a way that the blade protrudes
radially outwardly of the roller and the cylinder is
equipéed with a support member of approximately circular
shape, the support member being rotatable and having a
receiving portion for receiving the tip of the blade in
such a manner that the tip portion of the blade is allowed
to both advance and retreat.

In the rotary compreésor with the above-described
arrangement, the eccentric shaft portion of the driving
shaft which is fed with lubricating oil is arranged to
reﬁqlvg relative to the roller, which has replaced the
relative movement between blade and roller involved in the

prior art. As a result;'compared with the prior art in

This is the replacement sheet
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di sadvant age that sucked gas is heated, |owering the volune efficiency.
This is the replacenent sheet - 29 - Inviewof this problem the axial
t hi ckness of the roller 7 is, as shown in Fig. 14, so set as to be thinner
at the high-tenperature side wall portion 7a that nmakes contact with the
conpressi on chanber X and thicker at the |owtenperature side wall portion
7b that makes cont act .

-6 -

which the blade and the roller are arrahged to move
. relative to each other, the friction lbss and power loss
involved can be reduced. More specifically, the eccentric
shaft portion of the driving shaft to which the roller is
fitted is normally fed with lubricating oil through an oil
feed path of. the driving shaft, hence fluid contact
therebetween, so that the frictional resistance involved in
the relative revoiution' betwéen the 1roller and the
eccentric shaft pdrtion-cén be reduced. Also, by making a
back pressure act on the blade, the friction loss involved
can be reduced as compared with the case where the blade
and the roller move relative to each other, thus allowing
the power loss involved to be reducéd. Moreover, since the
blade and the roller are -integrated together, eliﬁinating
the ﬁeed'bf applying the back pressure to the blade, the
possibility of gas leak from the rear chamber of the blade
into the suction chamber and the compression chamber can be
obviated, with increaséd volume efficiency aﬂd_indication
efficiency. Yet also by virtue of the integration of the
blade and the roller, there is no possibility of gas leak
from the compression chamber ;nto the suction chamber
through between blade and roller, which would occur in the
priof art, thus allowing the volume efficiency to be
further inéreaséd in combination with the advantage of

elimination of gas leak from the rear ‘chamber.
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W th

t he

suction chanber Y. This arrangenent can be acconplished

formng the upper and | ower end faces of the roller 7 with slanted face
701 and 702 that makes the thickness thinnest in the vicinity of
degrees corresponding to the highest tenperature and highest in the
vicinity of 90 degrees corresponding to the |owest tenperature, where the
angle is taken in the clockw se direction with the protrudi ng portion of-
the bl ade assigned to the basic point. In this case, during operation,

t he

hi gh- tenperature side wall portyon 7a that originally has a snal

thickness will thermally expand to a greater extent

_ Preferably, the rotatéble circular.support member
is divided into two semicircular members, and the blade is
slidably disposed on the plane portions of  these
semicircular members while the tip of the blade is
positioned radially outward of the roller with respect to
the revolution center of the support member.

In this case, the support member consists of two

semicircular members, of which the one semicircular member

on the compression chamber side is pressurized from the
side facing the compression chamber to be urged tdward the
radially outer portion of the roller out of the. wall
surface of a cylindrical hole that accommodates the

semicircular member. As a result, the semicircular member

on the compression chamber side is urged toward the blade

as a wedge by a cum effect of the wall surface of the

cylindrical hoie, SO that the sealing characteristic

between the plane portion of the semicircular member and
the blade is improved. The semicircular member on the
suction chamber side is also urged toward the cylindrical
wall .surface: of the hole, which accommodates the
semicircular member, via the blade by a wedge effect of the
semicircular member on the compression chamber side, so
that the sealing characteristic between the'_semicircular
member on the suction chamber side, the blade, and the

cylinder wall surface is also improved. Accordingly, the

by
S
270
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than the lowtenperature side wall portion 7b that originally has a
great thickness. As a result, as illustrated by inmaginary lines in
the figure, these high- tenperature side wall portion 7a and

| o+t enperature side wall portion 7b are nmade uniformy equal in thickness
so that the clearance on the upper and |lower end faces can be held to be
a uniform- small clearance along the circunference of the roller 7.
Thus, the possible gas leak This is the replacenent sheet

compressed gas is prevented from leaking, with increased
volume efficiency. Moreover, since the tip of the blade is
normally positioned radially outward of the roller with
respect to the revolution center of the support member, the
area of contact between the blade and the.plane portion of
the semicircular members is increased, that is, the sealing
length is increased, so that the.sealing characteristic is
improved. Accordingly, this also contributes to preventing
the compressed gas frOm léaking,_ with increased volume
efficiency. |

Further, since the aforementioned support member
consisté of two semicircular members completely separated
from each other;.the work. of inserting the blade into the
receiving portion at the center of the support member is
simplified, improving its assemblability.

Also, preferably, the roller has a fitting recess
formed therein for allowin§ part of the base end of the
blade to be inserted thereinto, and the part of the base
end of the blade is fitted into the fitting recess and
integrally coupled together by brazing.

In this case, since the blade is fitted to the
fitting recess .of _the roller and integrally coupled
together by brazing, the coupiing between roller and blade

is strengthened and simplified in impiementation.

This ig the replacqmer_?t sheet
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- 30 - via the upper and | ower end faces of the roller 7 can be reduced, so
t hat heating of sucked gas can be suppressed further satisfactorily and

vol une efficiency can be further increased. It is noted that the roller 7
i's 'made by using a nolybdenum nickel-chrome all oy or the li ke,

the difference in thickness between the high-tenperature side wall portion
7a and the |lowtenperature side wall portion 7b being set to the order of
several tens of mcrons. The height of the roller 7, as shown in Fig. 15,
may al so be set so that the high-teﬁp@rature side wall portion 7a
consisting of the semicircular portion that

Also, desirably, on the outer circumference of
the roller there are provided a stepped recess having a
deeper portion at its axial center and shallower portions
at its axial both ends, and fitting holes penetrating from
both end faces.of the stepped recess deepér portion axially
outwardly, while at the base end of the blade there is

"provided a fitting portion having a fitting protrusion that

- fits to the deeper portion of the stepped recess with
fitting holes' providéd to the fitting protrusion, the
fitting portion of the blade being fitted to the stepped
recess, and the fitting holes having one pin fitted
therein, whereby the blade and the roller are integ:ated
together.

In this case, the blade and the roller can be
integfally coupled strongly and simply.

Also, desirably, a protrusion is provided at part
of the outer circumference of the roller while a recess
into which the protrusions can'pluhge is provided to the
blade, the protrusiéns being fitted in the recess, and the
protrusions and the blade both having a pin penetrating
therethrough, whereby the blade and the roller are
integrated together.

In this case, the blade and the  roller can be

integrally coupled strongly and simply.

This is the replacement sheet
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makes contact with the conpression chanber X in the angle range of 180 to
360 degrees is uniformy thin and the |ow tenperature side wall portion 7b
consisting of the semcircular portion that nmakes contact with the suction
chanber Y in the angle range of. 0 to 180 degrees is uniformy thick, where
its upper and | ower end faces are shaped to have step gaps 703 and 704.
Thi s arrangenent, although involving a slight nonuniformty of end faces at
the portions of the step gaps, allows the processing to be sinplified in
conparison with that shown in Fig. 14, and further allows the end faces of
t he high-tenperature side wall. poTtlQn‘?a and .the | owtenperature side
wal | portion

Yet also, desirably, a protfusion protruding
_ toward the discharge port and being plungeable thereinto is
provided at a position opposed to the discharge port at the
outer circumference of the roller.
In thie case, since the protrusion is provided at
a portion opposed to the discharge port. at the outer
circumference of the roller so as to protrude toward the
discharge port and be plungeable thereinto, the brotrusion
provided to the roller gradually plunges into the discharge
port from a position distant from the discharge port when
the compression process moves to fhe discharge process.
Besides, for this plﬁnging, the protrusion can be made to
plunge in such a manner. that coﬁpressed. gas within the
discharge port is pushed away outside. Accordingly, the
ﬁop clearance can be reduced such that when low-pressure
gas is sucked into the suction chamber with the discharge
process completed and succeeded by the suction process, the
counterflow rate of high—pressﬁre gas remaining within the
discharge port toward the suction chamber can be reduced.
As a result of this, compression loss and overheating and
pulsation of sucked gas within the suction chamber can be
prevented. Besides, when the discharge process starts,
that is, in the earlier period during which the discharge
rate increases, fhe protrusion has not yet plunged into the
discharge port, the discharge path for gas can be ensured

This is the replacement sheet -
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7b to be aligned during operation in conparison with that - 31 - forned
with a single-height cylinder. Thus, the possible gas |eak via the end
faces can be reduced. As described above, in the rotary conpressor of the
present enbodi nent, the blade 8 partitioning the cylinder chanber 41 of the
cylinder 4 into the conpression chanber X and the suction chanber Y is
integrated with the roller 7 so as to protrude radially outwardly of the.

roll er
- 11‘ -

to a substantial extent so that the discharge resistance of
gas can be reduced and overcompression of gas can be
prevenﬁed, thus eliminating power loss due to this
overcompression.

Further, desirably, the thickness of -the roller
is so set as to be thinner at the higher—temperatura side
wall that is in contact with the compression chamber and
thicker at the lower-temperature side wall that is in
contact with the suctioa éhamber.

In this case, since the axial thickness of the
roller is so set as to be thinner at the higher-temperature
side wall that is in contact with the compression chamber
and thicker at fhe lower-te‘mpe.faturé side wall that is in
contact with the suction -chamberf, there can be soived the
disadvantage that is caused by .a difference in thermal
expansion q;uantity in the roller’s thickness direction due
to a difference in temperature that occurs along t;he
circumference of the roller during operatioﬁ, the roller
being of non-rotation type.

More specifically, in .the -conventional blade
reciprocating type as shown in Fig. 24, the roller itself
will rotate with rotation of the driving sha.ft , such that
the outer face of the roller makes contact alternately with
the low-pressure suction chamber and the high-teniperature.

compression chamber, resulting in an approximately equal

This 'fs the. replacement sheet
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7. » Besides, the support nmenber 11 having the receiving recess 1la for
receiving the protruding-side tip of the blade 8 is rotatably provided to
the cylinder 4. The roller 7 and the eccentric shaft portion of the
driving shaft to which the roller 7 is fitted-and which is fed with
| ubricating oil are put into relative revolution, thereby elimnating the
rel ati ve novenent between bl ade and roller, which was found in the prior-
art. As aresult, friction | oss and power |oss can be reduced, conpared
with the prior art involving the rel a2 we novenent between bl ade and
roller.  Therefore, the eccentric shaft portion of the driving shaft to
which the roller is fitted is normally fed
temperature uniform along its circumference. In contrast,
when the roller is of the non-rotation type, the portion of
the roller that makes contact with the low~-temperature
suction chamber and the high-temperature compression
chamber is fixedly determined on its circumference, so that
if the protruding portion of the blade is on the upper side
and rotation angle is taken in the clockwise direction with
the basic point at 0 degreeé, the temperature of the roller
wall will result in a high-temperature peak of the vicinity
of 270 degrees and a low-temperature minimum of the
vicinity of 90 degrees. For this reason, the high-
temperature side wall that makes contact with the
compression chamber is subject to a 'greater thermal
expansion with having a peak of the vicinity of 270 -degrees
while the low-temperature side wall that makes contact with
the suction chamber is subject to a smaller thermal
expansion with having the minimum of the vicinity of 90
degrees. The difference between these thermal expansions
may cause a difference in the thickness of the roller of
the order of several tens of microns. On the other hand,
the cylinder is located within the casing to be filled with
high-pressure discharged gas, so that its thermal expansion
can be assumed to be approximately uniform along the

circumference of the cylinder chamber. Also, the thickness

of the cylinder is set taking account of the maximum
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with lubricating oil through the oil feed path of the driving shaft,
resi stance

resulting in a fluid contact. Thus, the resulting frictional

can be reduced, conpared with the case of the contact between bl ade and
rofter. Accordingly, friction |loss as well as power |oss can be reduced,
conpared with the prior art in which the blade 8 This is the repl acenent

sheet Dat e: - 32 -
- 13 -

thermal expansion amount, with the result that a large

clearance is formed between the inner surface of the

cylinder and the end face of the low-temperature side wall

of roller being in contact with the suction chamber and

smaller in the amount of thermal expansion. This makes the

cause of a disadvantage that the volume efficiency would

lower due to gas leak and the heating of sucked gas thereby

caused. Thus, by arranging the thickness of the roller to

be thinner at its high-temperature side that makes contact

with the compression chamber and thicker at its low-

temperature side that makes contact with the

suction

chamber, the difference in thermal expansion can be put

into good use during operation such that the high-

temperature side and low-temperature side

are

equalized in.thickness, thereby dissolving the possibility

of gas leak due to imbalance in the thickness of the

-roller.

Further, desirably, in the rotary compressbr, the

blade is integrated with the roller so as to protrude

- radially outwardly of the roller, and besides the length of

the blade and the radius of the support member are set in

such a relation therebetween that the tip of the blade will

not go beyond the rotation center of the support member

when the tip of the blade has reached the deepest portion

.of the receiving portion.
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IS subject to a back pressure acting thereon to put the blade and the
roller. into relative novenent. What is nore, the blade 8 is integrally
provided to the roller 7, elimnating the need of applying the back
pressure to the blade 8. Therefore, gas |eak fromthe rear chanber of the
bl ade to the suction chanber Y and the conpression chanber X can be
elimnated, allowing the volune efficiency and indication efficiency to-be
increased. Further, since the bladei$ and the roller 7 are provided
integrally together, gas |eak fromthe conpression chanber X to the suction
chanber Y can al so be prevented, allow ng the volune efficiency to be
further increased with the advant age of

In this case, with the roller and the blade
displaced toward the compression chamber, the blade and the
'receiving portion urge against each other by the edge on
the suction chamber side of the tip of the blade and the
entrance edge of the receiving portion on the compression
chamber side, “such that both edges serve to seal.
‘Therefore, the space between the compression chamber and
the suction chamber cén be sealed satisfactorily.
Furthermore, since the tip of the blade will not go beyond
the rotation center of the support member as the
compression process progresses such that the roller and the
blade are displaced toward the suction chamber side, the’
blade and the receiving portion.urge against each other by
the edge of the tip of the blade on the suction chamber
side and the entrance edge of the receiving portion on the
compression chamber side, so that the blade and the
receiving portion are sealed by both edges. Therefore, the
space between the compression chamber and the suction
chamber can be sealed satisfactorily.

Further, desirably, in the rotary compressor, the
blade is integrated with the roller so as to protrude
radially outwardly of the roller, and besides at the center
of the support member there is provided a hole which
communicates with the receiving portion and which has such

a largeness that the contact end portion between the tip of
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eILnination of the gas leak fromthe rear chanber. At a portion of the
periphery of the roller 7 where the discharge port 3b is opposed thereto,
the protrusion 75 is provided so as to protrude toward the di scharge port
3b-and be plungeable into the discharge port 3b. By this arrangenent,

when the conpression process noves to the discharge process,
75 can be gradual ly plunged into the discharge port 3b from
where the protrusion 75 is apart fromthe di scharge port 3b.

the protrusion
a position
Al so, at the

time of this plunging, conpressed gagsw-thin the di scharge port 3b can be

urged so as to be pushed away outside, so that the top clearance can

the blade and the receiving portion is prevented from going
beyond the rotation center of the support member when the
tip of the blade reaches the deepest portion of the
receiving portion.

In this case, by providing the hole, the contact
end portion at which the tip of the blade and the receiving
portion make contact with each other will never go beyond
the rotation center of the support member. Accordingly,
when the roller and the blade are displaced toward the
compression chamber, the blade and the receiving portion
urge against each 6ther by the contact end portion of the
tip of the blade and the entrance edge of the receiving
portion on the compression chamber side, so that both edges
serve to seal. As a result, the space between the
compression chamber and the sﬁqtion chamber can be sealed
satisfactorily. Besides, as the. compression process
progresses such that the roller and the blade are displaced
toward the suction chamber, the tip of thé cohtact end
portion of the blade will never go beyond the rotation
center of the support member. .Therefore, the blade and the
recei#ing portion urge against each other by the contact
end portion of the blade and the entrance edge of the
réceiving portion on the compression -chamber side, so that
both édges serve to seal. As a result, the space between
the compression chamber and the suction chamber can be

Tris is the rap1ace™
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be.reduced. Therefore, when | ow pressure gas is sucked Date: 0 8 AUG 1996
- 33 - into the suction chanber Y with the suction process entered after
conpl etion of the discharge process, the ambunt of backflow of the

hi gh- pressure gas remaining in the discharge port 3b toward the suction

chanber Y can be reduced. As a consequence of this, at the start of the
di scharge process, i.e., in an earlier state of the :
- 16 -

sealed satisfactorily. Also, since the" tip of the blade
and the contact end portion of the receiving portion are so
arranged as not to go beyond the rotation center of the
support member by means of the hole, there is no need of
enlarging the radius of the support member so that the.
structure around the support member can be compacted.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sec;ional view showing the main part
of_ the cylinder the first embodiment of. the rotary
compressor according to the present invention;

Fig. 2 is a sectional view showing an example of
the mounting structure of a blade;

Fig. 3 is a longitudinal sectional view.a-tt the
center of Fig. 2;

Fig. 4 1is a sectibnal view showing another

mounting example of a blade;

Fig. 5 is a sectional view showing a case where
the revolution angle of a roller is 0 degrees;

Fig. 6 is a sectional view showing a case where
the revolution angle of the roller is 90'degrees;.

Fig. 7 is a sectional view showing a case where
the revolution angle of the rolier is 180 degrees;

Fig. 8 is a sectional viewlshowing a case where

the revolution angle of the roller is 270 degrees;
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di seharge process involving a greater discharge anount, the protrusion 75
has not plunged into the discharge port 3b, ensuring a subst anti al

pat h for di schargi ng gas. Accordingly, the gas discharge resistance
can be reduced and overconpression of gas can be prevented, and power |o0ss
due to this overconpression can be elimnated. Furthernore, the height of
the roller 7 is so set that the high-tenperature side wall portion 7a that
defines the conpression chanber X is thinner and the | ow tenperature side
wal | portion 7b that defines the sutttbr chanber Y is thicker. By this
arrangenment, a difference in thermal expansion due to a difference in

t enperat ure that

Fig. 9 is a sectional view showing a case where
the revolution angle of the rollef is 315 degrees;

Fig. 10 is a lonéitudinal sectional view showing
the overall constructioh of the rotary compressor;

Fig. 11 is é plan sectionalnview showing the main
part of the cylinder for explaining a modification of the
first émbodiment;

Fig. 12 is a view showing the wall temperature
with respect to the angle of the roller for explaininé the
modification; |

Fig. 13 is a longitudinal sectional view sliowing
the main part of the cylinder for explaining the
modification;

Fig. - 14 is a sectional view showing an example of
the ‘practical configuration of the <roller in the
modification;

Fig. 15 is a sectional view showing a
modification of the practical configuration of the roller;

Fig. 16 is a sectional_&iew showing the situation
in the course of the compression process according to the
second embodiment of the rqtary compressor ©of the
invention;

Fig. 17 is a sectional view at the time
immediately before completion of the compreséion, process

according to the second embodiment of the present invention;
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arises along the circunference of the roller 7 during operation can be put

I nto good use, so that the thickness of the high-tenperature side wall
portion 7a and that of the |owtenperature side wall portion 7b can be nade
equal . Therefore, gas |leak due to inbalance of the height of the roller can
be reduced, heating of sucked gas can be reduced This is the repl acenent
sheet - 34 - further satisfactorily, and the volune efficiency can be-

- 18 -

Fig. 18 is a partly sectional view showing the
situation immediately before completion of the compression
process in a modification of the second embodimeht;
| Fig. 19 is a partly sectional view showing the
situation immediately before completion of the compression
process in a modification of the second emﬁodiment;_

Fig. 20 is a partly sectional view for explaining
a situation in the course of the compression process
according to the rotary compressor of the first embodiment
of the invention; _

Fig'. 21 is a partly sectional view showing the
situation imme@iately before completion of the compression
process of the first embodiment;

Fig. 22 ié a_sectional view'showing the situation
of the compression process of the compression section of.

- the rotary compressor acéording to the third embodiment of
the present invention;

Fig. 23 is a sectional view showing the situation

. immediately before completion of the compression process of
the compreésion section of the fotary compressor according
to the third embodiment;

Fig. 24 is a sectional view showing the
compression section of é conventional rotary compressor;

~and
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further increased. (The second enbodinent) In the first enbodi nent, as
shown in Figs. 20 and 21, the blade Bis integrally provided on the

peri phery of the roller R Besides, the support nmenber S is rotatably held
at a portion radially outside of the cylinder chanber Qin the cylinder C
The support menber S has a receiving recess Mfor receiving the protruded
tip of the blade B over. a relatively | ong span that exceeds the rotation’
center of the support nmenber S. As the roller R revolves with eccentric
rotation of the eccentric portion, tB& =<is, a crank pin P, the blade B
advances into and retreats from

Fig. 25 is a partly sectional view of . the
conventional rotary compressor.
PREFERRED EMBODIMENTS OF THE iNVENTION

The embodiments of the present invention are now
described in detail with reference to the drawings.
(The first embodiment)

The rotary compressor as shown in Fig. 10 has a
motor 2 disposed at an inner upper pqrtion of a sealed
casing 1; and a compression section 3 disposed below the
motor 2, the compression section 3 being driven by a
driving shaft 21 extending £from the motor 2. Thg'
compression section 3 comprises a cylinder 4 having a
cylinder'chamber 41 inside thereof; a front head 5 and a
rear head 6 provided at upper and lower open portions of
the cylinder'4 so as to be opposed to each other; and a
roller 7 provided within the cylinder chamber 41 so as to
be revolvable, wherein the 1lower side portion of the
driving shaft 21 is held by bearings respectively provided
to the heads 5, 6, and the roller 7 is rotatably fitted to
an eccentric shaft portion 22 of the driving shaft 21, so
~that the roller 7 revolves in sliding contact with the
eccentric shait portion 22 as the driving shaff 21 rotétes.
Further; an oil feed path 23 is.prdvided at the center of
the driving shaft 21 so as to open to a bottom oil sump 1b

of the casing 1. A pump 24 is'connected to the entrance of
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. the receiving recess Mwhile the support nenber S sw ngs, so that sucked
gas taken into the suction chanber L is conpressed in the conpression
chanber H In this way, the blade B and the roller R are integrated
together, elimnating the contact therebetween. Accordingly, gas |eak
can be reduced and the volune efficiency can be increased. However, in the
case of the first enbodi nent, as shown in Fig. 20, when the roller R and.
the blade B are displaced in the direction indicated by the |eft-directed
arrow in the course of conpression QFQE6§S, t he bl ade B and the receiving
recess Murge against each other via the .

the oil feed path 23. An intermediate outlet of the oil
feed path 23 is opened to the sliding face of the eccentric
shaft portion 22 facing the roller 7. Lubricating oil
pumped up from the o0il sump 1lb by the pump 24 is fed to the
sliding face through the oil feed path'23. In addition,
reference numeral lé rebresents an éxternal discharge tube
connected to the upper.side of the casing 1.
In the compression section 3, as shown'in Fig. 1,

a sucked gas suction port 3a that opens to the cylinder
chamber 41 ié formgd in the cylinder 4, and a compressed
gas discharge port 3b thét opens fd the cylinder chamber 41
is formed in the cylinder 4 in proximity to the suction
"port 3a. At an intermediate_portion between these suction
port 3a and discharge port 3b, a_blade 8 partitioning the
‘interior of the cylinder chamber 41 into a compression
chamber X and a suction chamber Y is integrated with the
roller 7. At the discharge port 3b is disposed a plate-.
like discharge valve 9 that makes contact with or leaves
aﬁart from a valve seat face formed around the exit of'the
discharge port 3b to thereby open or close the discharge
port 3b. In addition, reference numerallio represents the
holding plate of the diécharge valvg_é. |

| In the rotary compressdf having the above-
descfibe.d_ arrangement, the blade 8 is provided integrally
to part of the outer periphery of the roller 7 so as to

. | "
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- 35 - blade right tip portion e and the recess | éft end portion g. By the
edge contact of these end portions e and g, the conpression chanber H can
be seal ed satisfactorily with respect to the suction chanber L.

Neverthel ess, as shown in Fig. 21, inmediately before the conpression
process is conpleted and when the roller R and the blade B have changed
in the direction of displacenment to the one indicated by the right-directed
arrow and further when the :

- 21 ~

protrudé radially outwardly of the roller 7, as illustrated
in Fig. 1, and a cyliﬁdrical retaining hole 42 is provided
between the suct;,ion port 3a and 'the discharge port 3b in
the cylinder 4. At the retaining hole 42, a cylindrical
support member 11 having a ieceiving recess 1la’ whose one
end is opened to the cylinder chamber 41 side is rotatably
held, into which receiving receés ila of the support member
11 the protruding tip of the blade 8 is slidably inserted.
It is noted that the retaining hole 42 and 'th'e support
member 11 may also be of spherical surface oj: spherical
body.

For the blade 8 to be provided to part of 'the
outer periphery of the roller 7, for éxampie' as sl_xdwn in
Fig. 1, a fitting recess 71 is formed on the roller 7 side
8o as' to allow part of the base end of the blade 8 to be
inserted thereinto, and part of the base end of thé blade 8
is inserted into the fitting recess 71 and as such
integrated therewith by brazing or the like. Otherwise, as
shown in Figs. 2 and 3, on the oﬁter periphery of the
roller 7 are provided a stepped recess 72 having a deep
recess 72a at its axial center and'_ a shallow recess 72b at
its both ends, and a fittiné ho_le 73 that penetrates
axially outwardiy from both end faces of the deep-recess
portion of the stepped recess 72. Besides, to the base end

; of the blade 8 is provided a fitting portion 81 having a
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tip-of the blade B has got beyond the rotation center 0 of the support
menber S, the recess |left end portion g and the bl ade B separate from each
ot her so that they no | onger urge against each ot her. | nstead, the right
side face of the blade B cones into contact with the receiving recess M
causing a small clearance to open between the left side face of the bl ade B
and the receiving recess M Via this clearance, high-pressure gas flows-in
fromthe conpression chanber Hto the bottom of the receiving recess M so
that the gas |eak to the suction chan@ =L tends to occur. Moreover,

resi dual gas that has stood at the bottom of the recei ving recess Nlat t he
end of the conpreSS|on process

fitting protrusion éla that fits to the deep-recess portion
of the stepped recess 72, and a fitting hole 82 is provided
to the fitting protrnsion 8la. The fitting portion 81 of
the blade 8 is fitted to the stepped recess 72 and a pin 83
is fitted into the fitting holes 73 and 82, thereby fixing
the blade 8 to the roller 7. In this case, it is
preferable that an adhes}ve is applied to the f£fitting
portion of the fitting portion. 81 to be fitted in the
- stepped recess 72 as an aid. Further, the blade 8 may also
be fixed to the roller 7 in the following way. As
illustrated in Fig. 4, a convex portion 74 is provided to
part of the periphery of the roller 7 and a recess 84
engageable into the convex portion 74 is provided on the
blade 8. With the convex portion 74 engaged with the
recees 84, a pin 85 is penetrated through the convex
portion 74 and the blade 8 and besides the adheeive is
applied between opposing faces of the blade 8 and ﬁhe
roller 7, thereby fixing the blade 8 to the roller 7.
In this arrangement, as the driving shaft 21
operates, the tip of the blade 8 provided to the roller 7
is made to get in and out of the receiving recess 1lla of
the support member 11. Besides, as the support member 11
rotates, the blade 8 is made to .swingingly' advance and
retreat in the radial direction. By this arrangement, the
interior of the cylinder chamber 41 is partltloned into the
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wowl d re-expand, thus reducing the volunme efficiency unfavorably. The

obj ect of the second enbodinent is to provide a rotary conpressor adapted
to reduce gas | eak which mght occur via the peripheral. part of the roller
of ‘swi ngi ng - 36 - blade construction and at the same tinme to reduce gas
| eak via the clearance between bl ade and receiving recess which would
result in re-expansion of the |eaking gas, thereby

- 23 -

compression chamber X and the suction ¢yamber Y. By so
doing, the roller 7 is put into relative revolution with
respect to the eccentric shaft 22, in which case there is
in#olved no relative movement between the blade 8 and the
roller 7 and therefore the tip of the blade 8 does not
slide on the outer circumfe;ential'face of the roller 7,
other than in the prior art. As”a result, abrasion due to
friction between the blade 8 and the roller 7 and power
loss due to the friction can be eliminated. Therefore,
although the blade 8 and the roller 7 do not take the
relative movement, instead the roller 7 and the eccentric
.shaft 22 take a relative revolution. ﬁowever, the
eccentric shafp 22 of the driving shaft 21 to which the
roller 7 fits is'normally‘fed with lubricating oil through
the oil feed péth 23 of the driving shaft 21, making the
blade 8 and the roller 7 into fluid contact such that
frictional resistance involved can be reduced. Compared
with the prior art in which, with.back pressure applied to
act on the blade 8, the blade 8, being into contact with
the roller 7, is made to follow relative movement, friction
‘loss as weil as power loss involved in this case also can
be reduced. |

Further, since the blade 8 is provided integrally
with the roller 7, there.is no need'of applying the back

pressure to act on the blade 8. Therefore, there will no
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capable of inproving the volume efficiency further satisfactorily.
The rotary conpressor as shown in Figs. 16 and 17 is one for use of
refrigerant conpression. The rotary conpressor conprises a cylinder 102
having a circul ar cylinder chanber 101, a roller 103 that orbits inside the
cylinder chanber 101, a plate-like blade 106 provided protrusively and
integrally with the periphery of the roller 103 and partitioning the
interior of the cylinder chanber 101 into a suction chanber 104 and a

conpr essi on chanber 105, and a circul24r =support nmenber 108 that includes a
receiving recess 107 for receiving the

gas leak from the rear chamber of the blade into the
suction chamber Y or the compression chamber X, whiqh would
occur in the prior art, thus increasing volume efficiency'
and indication efficiency. 1In addition, gas leak from the
compression chamber X to the suction chamber Y is also

reduced such that the volume efficiency can be further
.increased. In more detail, the gas fluid ‘within the

compression chamber X may leak from between both side wall

faces of‘the blade 8 and the receiving recess 1lla of the

support member 11 toward the suction chamber Y. However,

since the gas within the compression chamber X varies froq
low to high pressure, gas leak will nbt be incurred until

the pressure difference between the gas fluid pressure

within the compression chamber X and that within the

suction chamber Y is raised above a specified pressure, and

otherwise gas leak will not occur. Accordingly, the amount

of gas leak from the compression ch&mber X to the suction

chamber Y can be reduced substantially, compared with the

prior art.

Further, an approximately cylindrical protrusion

75 smaller in diameter than the discharge port 3b is

provided at a portion on the circumference of the roller

where the discharge port 3b is Bpposed thereto, so that_ét

the time of starting the discharge process the protiusion

75 is located where it does not plunge into the discharge
This is the replacement sheet
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protruding tip of the blade 106 in such a way that the blade 106 can
advance and retreat and that is rotatably held in the inside of a retaining
hol e 110 provided radially outwardly of the cylinder chanber 101, wherein
the roller 103 revol ves clockwi se within the cylinder chanber 101 so that

| ow- pressure gas taken in through a suction hole 111 is conpressed and

hi gh-pressure gas is discharged inside the seal ed casing via a discharge
val ve 113. In addition, designated by nunmeral 114 is a valve hol der, and
by 191 is an oil feed hole for convey2hg-lubricating oil. This is

t he' repl acenent sheet :

port 3b, and the protrusion 75 gradually plunges into the
discharge port 3b as the discharge amount decreases with
progress of the discharge process, and besides, that the
compressed gas within the discharge port 3b is pushed away
outside by this plunging.

Next, the operation of the rotary compressor with
the above-described -arrangeme'nt is explained. First, as
shown in Fig. 5, when the suction and compression processes
are started with the revolution angle of the réller 7 being

- 0 degrees, thelblade 8 has been inserted to the deep inside
of the receiving recess lla of the support member 11. 1In
this state, the protrusion 75 provided to the roller 7 haé
.been plunged into the discharge port 3b. As this state
moves to another where the roller 7 revolves by 90 degrees,
the ﬁrotrusion 75 leaves apart from the discharge port 3b
and the blade 8 swings with the support member 11 rotating.
wWith the blade 8 slid outward of the receiving recess lla,
the gas fluid is compressed in the compression chamber X
within the cylinder chamber 41 defined by the blade 8, as
the roller 7 revolves. Siﬁnltaneously, in the suction
chamber Y the gas fluid is sucked from the suction port 3a.

' ' Furthermore, as shown in Fig. 7,' when the
revolution angle of the roller 7 becomes 180 degrees, the
gas compression in the compression chamber X and the gas
suction in the suction chamber Y are continuéd, where the
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- 37 - The axial upper and | ower portions of the cylinder chanber 101,

al t hough not shown, are sealed by front and rear heads. Wth the
above-descri bed arrangenent, the |length of the blade 106 and the radi us of
t he support menmber 108 are so set that, even when the roller 103, after
continuing revolving clockwise wth progress of the conpression
process, has reached the top dead point wth the conpression
conpleted, that is, when the tip of tgg bl ade

blade 8 has been withdrawn to the maximum extent from the
receiving recess 1lla of the support member 11. Also, as
shown in Fig.'s; when the revolution angle of the roller 7
becomes 270 degrees reaching the discharge process, the
blade 8 provided to the roller 7 gradually slides inward
with progiess of the revolution of the roller 7 while the
gas compressed in the compreséioﬁ chamber X is discharged
outside. Simultanéously, also the protrusion 75 starts
plunging intq the-dischafge port 3b. Then, as shown in
Fig. 9, when the roller 7 revolves from 315 to 360 degrees
(Fig. 1), the gas compressed in the compression chamber X
is.diséharged from the discharge port 3b, completing the
discharge process. At this time,' the protrusion -75 is
plunged into the discharge port 3b, reducing ihe' top

_ clearance of the discharge port 3b. Therefore, - the
residual gas within the discharge port 3b can be suppressed
small so that any reduction in volume efficiency due to
this residual gas flowing back to the suctién chamber of
Fig. 5 can be suppressed low.

As described above, at the time of moving to the
discharge process, the protrusion 75 provided to the roller
7 is_apért from the discharge poft 3b and gradually plunges
into the discharge port 3b in accordance-to the swinging
angle of the rbller,? in such a way that the compressed gas

within the discharge ' port 3b is extruded outside.
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106-is plunging into the receiving recess 107 nost radially outward of the
roller 103, the tip of the blade 106 will not go beyond the rotation center
0 of the support nmenber 108. By this arrangenment, as shown in Fig. 16, when
the roller 103 and the blade 106 are displaced in the direction indicated
by the left-directed arrow, the blade 106 and the receiving recess 107 urge
agai nst each other via the blade right tip portion e and the recess left-
end portion g. Accordingly, naturally as it is, the edge contact at
these end portions e and g all =~ the conpression chanber 105 to be
satisfactorily sealed with

Accordingly, the top clearance can be reduced. Moreover,

when low-pressure gas is sucked into the suction chamber Y
in the suction process after completion of the discharge
process, the backflow amount of the high-pressure gas

remaining in the discharge port 3b inéo the suction chamber
Y can be reduced. As a consequence of this, compression
loss aé well as overheating and pulsation of the sucked gas

in the suction chamber Y can be prevented. Also, at the
start of discharge process, i.e., at an initial stage ﬁhere
the discharge amount of gas becomes large, the protrusion

75 has not plunged into discharge po:t 3b. Therefore, the
path for discharging gas can be ensured to a substantial

extent, so that the gas discharge resistance can be reduced"
and gas can. be prevented from being overcompressed,

allowing elimination of power loss due “to tﬁis

overcompression. .

Incidentally, when the roller 7 is of non-
rotation type, the wall portion of the roller 7 that makes
contact with the low-temperature suction chamber Y and the
high-temperature compression chamber X is fixedly

- determined on its circumference. Therefore, as shown in
Fig. 11, if revolution angle is taken in the clockwise
direction with the pfotruding portion 6f the blade 8 being

- the basic point d degree, the temperature of the wall

portion of the, K roller 7 varies as shown in Fig. 12, with
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respect to the suction chanber 104. What is nore, as shown in Fig. 17, even
if the roller 103 and the bl ade 106 are displaced in the direction
i ndi.cated by the right-directed arrow with progress of the conpression
process, the tip of This is the replacenent sheet - 38 - the bl ade 106
wi |l never go beyond the rotation center 0 of the support nenber 108. At
this point, the blade 106 and the receiving recess 107 urge against each:
other via the

‘ - 28 -

the result that the high-temperatute ‘peak 1is in the
~vicinity of 270 degrees and the low-temperature peak is in
the vicinity of 90 degrees. For this reason, the high-
temperature sidé wall portion 7a that makes contact with
the compressioﬁ ‘chamber X is sﬁbjéct to greater thermal
expansion with the vicinity of 270 degrees being the peak,
and the low-temperature side wall portion 7b is subject to
smaller thermal expansion with the vicinity of 90 degree
having the minimum value. | Due to the difference between
these therma;- expansions} the thickness of the roller 7
involves a difference of the prder of several tens microns,
as exaggeratedly shown by imaginary'lines in Pig. 13. On
the other hand, the cylinder 4, which is located within the
casing to be filled with high-pressure discharged gas, can
be considered as uniform in its therﬁal expansion along the
circumference of the cylinder chamber 41. Also, since the
thickness of the cylinder 4 is set by allowing for the
maximum thermal expansion améunt, a large clearance is
caused with respect to the end face of the low-temperature
side wall portion 7b that is in contact with the suction
chamber Y and small in thermal expansion. Thus, the gas
| may leak as shown in arrow e in Fig. 13, which causes a
disadvantage that sucked gas is heated, lowering the volume

efficiency.
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bl ade right tip e and the recess left end portion g, keeping an edge
contact via these end portions e and g. As a result, the conpression
chanber 105 can be satisfactorily sealed with respect to the suction
chanber 104. Consequently, high-pressure gas can be prevented from fl owi ng
fromthe conpression chanber 105 into the bottom of the receiving recess
107 through a small cl earance which mght be formed between the left side
face of the blade 106 and the receiving recess 107. Thus, gas |eak that

m ght oc¢cur via the receiving recess 297-toward the sucti on chanber 104 can
be reduced-and, besides, residual gas that has stood at the bottom of the
recei vi ng :

In view of this problem, the axial thickness of
the roller 7 is, as shown in PFig. 14, so set as to be
thinner at the high-temperature side wall portion 7a that
makes contact with the compression chamber X and thicker at
the low—temperature side wall portion 7b that makes contact
with the suction chamber Y. This arrangement can be

‘accomplished by forming the upper and lower end faces of

. the roller 7 with slanted faces 701 and 702 that makes the
thickness thinnest in the vicinity of 270 degrees
corresponding to the highesﬁ temperatﬁre and highest in the
vicinity of 90 degrees corresponding to the lowest
temperature, where the angle is taken in the clockwise
direction with the protruding portion of the blade assigned
to the basic point.

In this case, during operation, the high-
temperature side wall portion 7a that originally has a
small thickness will thermally expand to a greater extent
than the low-temperature side wall portion 7b that
originally has a great thickness. As a result, as
illustrated by imaginary lines in the figure, these high-
temperature side wall portion 7a and low-temperature side
wall portion 7b are made uniformiy equal in thickness so
that the clearance on the upper and lower end faces can be

held to be a uniform, small clearance along the

circumference of the roller 7. Thus, the possible gés leak
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recess 107 at the end of the conpression process can be prevented from

r e- expandi ng. Accordingly, in conbination with the advantage that the
bl ade 106 is fixed on the periphery of the roller 103 in the form of
swinging type, the volunme efficiency can be satisfactorily increased.
Further, as shown in Fig. 18, at the center of the support nenber 108, a
cut hole 170 forned of a circular hole 171 or, as shown in Fig. 19, a cut
hole 170 fornmed of a semicircular hole 172 may be provided so as to have
~such a[argeness that a contact end-p@otion f between the tip of

via the upper and lower end faces of the roller 7 can be
reduced, so that héating of suckéd gas can be suppressed
further satisfactorily and volume efficiency can be further
.increased. It is noted that the roller 7 is made by using
a molybdenum-nickel-chrome élloy or the 1like, the
~difference in ﬁhickness between the high-temperature side
wall portion 7a and the low-temperature side wall portion
7b being set to the order of several tens of m;crbns.

The height of the roller 7, as shown in Fig. 15,
may also be set so that the high-temperature side wall
portion 7a consisting of the semicircular portion that
makes contact with the compression chamber X in the angle
- range of 180 to 360 degreés is .uniformly thin and the low-
temperature side wall portion 7b consisting of the
"semicircular portion that makes contact with the suction
chamber Y in the angle range of. 0 to 180 degrees is.
uniformly thick, where its upper and lower end faces are
shaped to have step gaps 703 and 704. This arrangement,
although involving a slight nonuniformity of end faces at
the portions of the step gap;s, allows the processing to be
‘simplified in comparison with that shown in Fig. 14, and
further allows the end faces of the high;témperature side
v;rall.portion 7a and the low-temperature side wall portion

7b to be aligned during operation in comparison with that
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- 39 - the blade 106 and the receiving recess 107 is prohibited from going
beyond the rotation center O of the support nenber 108 when the tip of the -
bl ade 106 has reached the deepest portion of the receiving recess 107. In
thi's case, as shown in Fig. 18 or 19, the contact end portion f between the
tip of the blade 106 and the receiving recess 107 will never go beyond the
rotation center 0 of the support nenber 108. The bl ade 106 and the

recei ving recess 107 urge agai nst each other via the contact end portion f
-and the:recess left end portion g. - 31 =-

formed with a single~-height cylinder. Thus, the possible
gas leak via the end faces can be reduced.

As deécribed above, in-the rotary compressor of
the present embodiment, the blade 8 partitioning ‘the
cylinder chamber 41 of the_cylinder 4 into the compression
chamber X and the suction chamber Y is integrated with the
roller 7 so as to protrude radially outwardly of the roller
7. Besides, the support member 11 having the receiving
recess lla for receiving the p_rotruding-siden tip of the
blade 8 is rotatably provided to the cylinder 4. The
roller 7 and the eccentric shaft portion | of the driving
shaft to which the roller 7 is fitted and which is fed with
lubricating oil are put iﬁto relative revolution,_thereby
eliminating the relative movement between blade and roller,
which was found in the prior art. As a result, f;iction'
loss and power loss can be reduced, compared with the prior
art involving the relative movement between blade and
roller. Therefore, the eccentric shaft portion of the
driving shaft to which the roller is fitted is normally fed
with lubricating oil through the o0il feed path of the
driving shaft, resulting in a fluid contact. Thus, the
resulting frictional: resistancé can be reduced, .compared
with the case of the contact between blade and roller.
Accordingly, friction loss as well as power loss can be

reduced, compared with the prior art in which the blade 8
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The edge contact via these end portions f and g is held so that the
conpressi on chamber .105 can be satisfactorily sealed with respect to the
suction chamber 104. Also, in this case, since the cut hole 170 forned of
the circular hole 171 or the semcircular hole 172 is used to prohibit the
contact end portion f between the tip of the blade 106 and the receiving
recess 107 from goi ng beyond the rotation.center 0 of the support nenber
108, the radius of the support nmenber,408 can be nade small and the
arrangenment around the support menber~ 108 can be conpacted, as conpared

with the enmbodi ment shown in Figs. 16 and 17. As described above, according
to this second -

is subject to a back pressure acting thereon to put the
blade and the roller into relative movement. Whét is more,
the .blade 8 is integrally provided to the roller 7,
‘eliminating the need of applying'the back pressuré to the
blade 8. Therefore, gas leak from.fhe rear chamber of the
blade to the suction chamber Y.and the compression chamber
X can be eliminated, allowing the volume efficiency and
indication efficiency to Se'increased. Further, since the
blade 8 and the roller 7 are provided integrally togéther,
gas leak from the compression chamber X to thé suction
chémber Y can also be prevented, allowing the ‘volume
efficiency to be further increased with the advantage of
elimination of the gas leak from the rear chamber.

| At a portion of the periphery of the roller 7
where the discharge port 3b .is opposed thereto, the
protrusion 75 is provided so as to protrude toward the
dischargé port 3b and be plungeable into the diséharge port
3b. By this arrangement, when the compression process
moves to the discharge process, the protrusion 75 can be
gradually plunged into the discharge port 3b from a
‘position where. the protrusion 75 is apart from the
discharge port 3b. 'Also, at £he time of this plunging,
compressed gas within the discharge port 3b can be urged so
as to be puéhed away outside, so thét the top clearance can

be reduced. Therefore, when low-pressure gas is sucked
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enbodi nment

the length of the blade 106 and the radi us of the support

menber 108 are set in such arelation that the tip of the blade 106 w ||
not ,go beyond the rotation center This is the replacenent sheet - 40 -

of the support nenber 108 when the tip. of the blade 106 has plunged up to

t he deepest portion of the receiving recess 107. As a result,

hi gh-pressure gas can be prevented fromflowing in fromthe conpression
chanber 105. '

- 33 -

into the suction chamber Y with the suction process entered
after completion of the discharge process, the amount of
backflow of the high-pres‘sure gas remaining in the
discharge port 3b toward the suction chamber Y can be
reduced. As a consequence of this, at the start of the
discharge process, i.e., in an earlier state of the
discharge process invoi.\ring a greater discharge amount, the
protrusion 75 has not plunged into the discharge port 3b,
ensuring a substantial path for discharging Ggas.

Accordingly, the gas discharge resistance can be reduced

~and overcompression of gas can be prevented, and power loss

due to this overcompression can be eliminated.

Furthermore, the height of the roller 7 is so set
thatl the high-temperature side wall portion 7a that defines
the 'compression chamber X is thinner and the low-
temperature side wall portion 71; that defines the suction
chamber Y is thicker. By this arrangement, a difference in
thermal expansion due to a difference in temperature that
arises along the circumference of the roller 7 during
opei'ation can be put into good use, so that the thickness
of the high-;temperature side wail portion 7a and that of
the low-temperature side wall portion 7b can be made equal.
Therefore, gas leak due to imbalance of the height ‘of the

roller can be reduced, heating of sucked gas can be reduced
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to the bottomof the receiving recess 107, which m ght occur via a
cl earance opened between the bl ade 106 and the receiving, recess 107.
Thus, gas leak via the receiving recess 107 toward the suction chanber 104
can be reduced and besi des residual gas that would stand at the bottom of
the receiving recess 107 can be prevented fromre- expandi ng. Ther ef or e,
in conbination with the advantage that the blade 106 is fixed on the :
peri phery of the roller 103 in the S ggnof sw nging type, the volune
efficiency can be satisfactorily increased. According to t he
above-described nodified exanple, the volunme efficiency can be
satisfactorily
further satisfactorily, and the volume efficiency can be
further increased.
(The second embodiment)
In the first embodiment, as shown in Figs. 20 and
21, the blade B is integrally provided on the periphery of
the roller R.- Besides, the support member S is rotatably
-held at a portion radially outside of the cylinder chamber
Q in the cylinder C. The support member S has a receiving
recess M' for receiving the protruded tip of the blade B
over a relatively long span that exceeds the rotation
center of the Support member S. As the roller R revolves
with eccentric rotation of the eccentric portion, that is,
a crank pin P, the blade B advances into and retreats from
the receiving recess M while the support member S swings,
so that sucked gas taken into the suction chamber L is
compressed in the compression chamber H. In this way, the
blade B and the 1roller R are integrated together,
eliminating the contact therebetween. Accordingly, gas
leak can be reduced and the volume efficiency can be
increased.
However, in the case of the first embodiment, as
shown in Fig. 20, when the roller R and the blade B are
displaced in the direction indicated by the left-directed

arrow in the course of compression process, the blade B and

the receiving recess M urge against each other via the
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I ncr eased. Besi des, the contact end portion between the tip of the bl ade
106 and the receiving recess 107 will not go beyond the rotation center of
t he. support nenber 108 by using the cut hole 170. Therefore, the
arriangenent around the support nenber 108 can be conpacted. (The third
enbodi nent) Figs. 22 and 23 are sectional views showing the third

enbodi nent of the present invention. Referring to the figure, nuneral 4
denotes a cylinder, 7 denotes a This j§-1he repl acenent sheet Date: 08 AUG
1996 :

blade right tip portion e and the recess left end portion
g. By the edge contact of these end portions e and g, the
compression chamber H can be sealed satisfactorily with
respect to the suction chambér L. Nevertheless, as shown
in Fig. 21, immediately before the compression process is.
completed and when the roller R and the blade B have
changed in the direction of displacexﬁent to the one
indicai:ed by the right-directed arfow and further when the
tip of the blade B has got beyond the rotation center -0 of
the support member S, the recess left end portion g and the
blade B separate from each other so that ﬁhey no longer
urge against each other. 1Instead, the right side face of
the blade B comes intb contact with the receiving recess M,
.causing a small clearance to open between the left side
-face of the blade B and the receiving recess M. Via this
dlearance, high-pressure gas flows in from the compression
chamber H to the bottom of the recéiving recess M, so that
the gas leak to the suction chamber L tends to occur.
Moreover, residual ga.s that hés stood at the bottom of the
receiving recess M at the end of the compression process
would re-expand, thus reducing the volume efficiency
unfavorably.

The object of the second embodiment is to provide
a rofary compressor adapted to reduée gas leak which might

occur via the peripheral. part of the roller of swinging
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- 44 - roller, and 22 denotes a driving shaft. The roller 7 has a bl ade 208
provided integrally therewith. The bl ade 208 is provided so as to be
entered into and withdrawn fromthe receiving portion at the center of a
cylindrical support menber 211 swingably fitted in a cylindrical retaining
‘hole 42 of the cylinder 4. The cylindrical support nenber 211 is nmade up
of two sem circular nenbers 211a and 211b conpletely separated from each.
other. The side face of the blade 208 is in sliding contact with the plane
portions of - 36 =~

blade construction and at the same time to reduce gas leak
~ via the clearance between blade and receiving recess which
would result in.re-expansion of fhe leaking gas, thereby
capable of improving the volume efficiency further

- satisfactorily.
| The rotary compressor as shown in Figs. 16 and 17
is one for use of _fefrigeranf compression. The rotary
compressor comprises a cylindexr 102 having a circular
cyiinder chamber 101; a roller 103 that o:bité inside the
cylinder chamber 101, a plate-like blade 106 provided
protrusively and integrally with the periphery of the
roller 103 and partitioning the interior of the cylihder
chamber 101 into a suction chamber 104 and a comp;éséion
chaﬁber 105, and a circular support member 108 that
includes a receiving ©recess 107 for receiving the
protmding tip of the blade 106 in such a way that the
blade 106 can advance and retreat and that is rotatably
held in the inside of a retaining hole 110 provided
radially outwardly of the cylinder chamber 101, wherein the
roller 103 revolves clockwise within the cylindér chamber
101 so that low-pressure gas takén in through a sﬁction
" hole 111 is compressed and.higﬁ-pressure gas is discharged
inside the sealed casing vié a discharge valve 113. 1In
addition, designated by numeral 114 is a valve holder, and

by 191 is an oil feed hole for conveying lubricating oil.
| _ This is the replacement sheet
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the- sem circul ar nenbers 211a and 211b. The cylindrical surfaces of the
semcircular nenbers .211a and 211b are in sliding contact with the
cylindrical surface of the retaining hole 42. As shown in Fig. 22, it is
arranged that, when the roller 7 is farthest fromthe support nenber 211,

|l ength L1 between the center of a driving shaft 22 and the tip of the bl ade
208 is longer than length L2 between the center of the driving shaft 22 and
the center 0 of the support nenber 211. As a result, even when the bl ade
208 protrudes radially nost inwardly3pf_the roller 7 fromthe receiving
portion of the support nenber 211, part of the '

The axial upper and loﬁer portiohs of the cylinder chamber
iOl, although not shown, are sealed by front and rear
heads.

With the above-described arrangement, the length
of the blade 106 and the radius of the support member 108
are so set that, even when the roller 103, after continuing
revolving clockwise with . progress of the compression
process, has reaéhed the top dead point with the
compression cémpleted, that is, wheﬁ the tip oflthe blade
106 is plunging into the receiving recess 107 most fadially
outward of the roller 103, the tip of the blade 106.wi11_
not go beyond the rotation center O of the supporﬁ member
108.

By this arrangement, as shown in Fig. 16, when
the roller 103 and the blade 106 are displaced in the
direction indicated by the left-directed arrow, the blade
106 and the receiving recess 107 urge against each other
via the blade right tip portion e and the recess left end
portion g. Accordingly, naturally as it is, the edge
contact at. these end portions e and g allows the
coﬁpression. chamber 105 to be satisfactorily sealed with
respectlto the suction chamber 104. Wwhat is more, as shown
in Fig. 17, even if the roller 103 and'the blade 106 are
displaced in the direction indicated by the right-directed

arrow with progress of the compression process, the tip of
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bl ade 208 still exists at the center O of the support nmenber 211. It is
noted that Fig. 23 illustrates a state in which the roller 7 is closest to
t hex=support nmenber 211 with the conpression process over. - 42 - Wth
t he above-descri bed arrangenment, the support nenber 211 is made up of two
sem ci rcul ar menbers 211a and 211b, of which one semcircul ar nenber 211la
on the conpression chanber X side is urged in the direction :

-~ 38 -

the blade 106 will never go beyond the rotation center O of
the support member 108. At this pdint, the blade 106 and
the receiving recess 107 urge against each other via the
blade right tip e and the recess left end portion g,
keeping an edge contact via these end portions e and g. As
a result, the compression chamber 105_cén be satisfactorily
sealed with respect to the suction chamber 104.
Consequently, high-pressure gas can be prevented
from flowing from the combression chamber 105 into the
bottom of the receiviﬁg recess 107 through a small
clearance which might be formed between the left side face
of the blade 106 and the receiving recess 107. Thus, gas
leak that might occur via the receiving recess 107 toward
the suction chamber 104 can be reduced and, besides,
residual gas that has stood at the bottom of the receiving
recess 107 at the end of the compression process can be
prevented from reeexpanding} Accordingly, in combination
with lthe advantage that the blade 106 is fixed on the
periphery of the rollér 103 in the form of swinging type,
the'volume_effigiency can be satisfactorily increased.
Further, aSIShown in Fig. 18, at the center of
the support membér 108, a cut hole 170 formed of a circular
hole 171 or, és shown in Fig. 19,.a cut hole 170 formed of
a semicircular hole 172 may be provided so as to have such
a largeness that a contact end portion f between the tip of

- t
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I ndi cated by arrow Z by receiving a pressure fromthe side confronting the
conpression chanber X. As a result, the semcircular nenber 21l1a on the
conpressi on chanmber X side is sandwi ched by the cylindrical wall surface of
the retaining hole 42 and the bl ade 208, |i ke a wedge, thus increasing the
sealing characteristic between the plane portion of the sem circul ar nenber
211a and the bl ade 208.. Besides, the semcircular nenber 211b on the
suction chanmber Y side is also urged via the blade toward the wall surface
of the retaining hole 42 accom@®atding the semcircular nenber 211b,
by the wedge effect of the sem circul ar nenber 21l1a on the conpression
chanber X si de,

the blade 106 and the receiving recess 107 is prohibited
from going beyond the rotation center 0 of the support
member 108 when the tip of the blade 106 has reached the
deepest portion of the receiving recess 107.

In this case, as shown in Fig. 18 or 19, the

contact end portion f between the tip of the blade 106 and
.the receiving recess 107 will never go beyond the rotation
center O of the support member 108. The blade 106 and the
receiviné recess 107 urge against each other via the
contact end portion f and the recess left end portion g.
The edge contact via these end portions £ and g is held so
that the compression chamber 105 can be satisfactorily
sealed with respéct to the suction chamber 104, Also, in
this case, since the cut hole 170 formed of the circular
hole 171 orxr the semicircular hole 172 is used to prohibit
the contact end portion f between the tip of the blade 106
and the receiving recess 107 from going beyond the rotation
center O of the support . member 108, .the radius of the
support member 108 can be made small and the arréngement
around the support member 10? can be compacted, as compared

with the embodiment shown in Figs. 16 and 17.

As described above, according to .this second
embodiment, the length of the slade 106 and the radius of
the support member 108 are set in such a relation'that the

tip of the blade 106 will not go beyond the rotation center
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so.that the sealing characteristic anong the sem circul ar nenber 211b on
the suction chanber Y side, the blade 208, and the cylindrical wall surface
of the retaining hole 42 is also increased. Thus, the volune
efficiency is increased. Furthernore, since the tip of the blade 208 is
normally located radially outward of the roller 7 outer than the rotation
center 0 of the support nenmber 211, the contact area between the bl ade 208
and the plane portions of the sem circular nenbers 211a and 211b is

I ncreased, - 40 - '

O of the support member 108 when the tip of the blade 106
has piunged up té the deepest portion of the receiving
- recess 107. As a result, high-pressure gas can be
prevented from fiowing in from the compression chamber 105
to the bottom of the receiving recess 107, which might
occur via a clearance opened between the blade 106 and the
receiving. recess 107. Thus, gas léak via the receiving
recess 107 toward the suction chamber 104 can be reduced
and besides residual gas that would stand at fhe bottom of
the receiving‘ recess 107 can be 'preventéd from re-
expanding. Therefore, in combination with the advantage
that the blade 106 is fixed on the periphery of the roller
103 in the form of swinging_type,lthe volume efficiency can
be satisfactorily increased.
| According to the above-described modified
example, the volume efficiency can be satisfactorily
increased. Besides, the contact end portion between the
tip of the blade 106 and the feceiving recess 107 will not
go beyond the rotation center of the support member 108 by
using the cut hole 170. Therefore, the arrangemént around
the support member 108 can be compacted.
(The third embodiment)
Figs. 22 and 23 are sectional views showing the
third:embodiment of the present invention. Referring to

the figure, numeral 4 denotes a cylinder, 7 denotes a
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- 43 - that is, the sealing length is increased, so that the sealing
characteristic is increased. Accordingly, also by this arrangenent, the
vol une efficiency is increased. In addition, since the support nenber 211
is made up of separately provided two semicircular nenbers 211a and 211b,
the work of assenbling the blade 208 to the receiving portion at the
center of the support nenber 211 is sinplified. |NDUSTRI AL .

APPLI'CABI LITY This rotary conpressor is intended primarily for use in
refrigeration systens. The rotar$l conpressor

roller, and 22 denotes a driving shaft. .The roller 7 has a
blade 208 provided integrally therewith. The blade 208 is
provided so as to be entered into and withdrawn from the
receiving portion at the center of a cylindrical support
member 211 swingably fitted in a cylindrical retaining hole
42 of the cylinder 4. The cylindrical support member 211
is made up of two semicircular members 21la and 211b
completely separated from each other. The side face of the
blade 208 is in-slidiné éontact with the plane portions of
the semicircular members 21la and 211b. The cylindrical
surfaces of the semicircular members 2l1la and 211b are in
sliding contact with the cylindridal surface of the
retaining hole 42. | |

As shown in Fig. 22, it is arranged thét, when
the Iroller 7 is farthest from the suppoft member 211,
length L1 between the center of a driving shaft 22 and the
tip of the blade 208 is longer than length L2 between the
center of the driving shaft 22 and the ceﬁtar O of the
support member 211. As a result, even when the blade 208
protrudes radially most inwardly of the roller 7 from the
receiving portion of the support member 211, part of the
blade 208 still exists at the center O of the support
member 211. It is noted that Fig. 23 illustrates a state
in which the roller 7 is closest to the support member 211

with the compression process over.
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i nvol ves no friction between roller and blade and therefore is free of
power | oss, thus suited especially for refrigeration systens of which high
efficiency as well as durability are required. = 1. A rotary
conpressor conprising: a cylinder having a cylinder chanber; a rotatable
roller positioned in the cylinder chanber, the roller being rotatable in
the cylinder chanber; a blade partitioning the cylinder chanber into a
conpr essi on 42 '

With.the above-described arrangement, the support
member 211 is made up of two semicircular members 2l1la and
211b, of which one semicircular member 2l1la on the
compression chamber X side is urged in the direction
indicated by arrow Z by receivingla éressure from the side
confronting the compression chamber X. As a result, the
semici?cular member 21l1la on the compression chamber X side
is sandwiched by the cylindrical wall surface of the
retaining hole 42 and the blade 208, like a wedge, ~t:hus
inc;easing the sealing characteristic between the plane
portion of the semicircular member 21la and the bladé.208.
Bésides, the semicircular member 211b on the-.suctioh
chamber Y sidé is also urged via thé blade toward the wall
surface of .the retaining "hole 42 accommodating the
semicircular member 211b, by the wedge effect of the
semicircular member 2l1la on the compression chamber X side,
so that the sealing characteristic among the semicircular
member 211b on the suction chamber Y side, the blade 208,

- and the cylindrical wall surface of the retaining hole 42
is also increased. Thus, the volume efficiency is
increased. Furthermore, since the tip of the blade 208 is
normally located 'radially' outward of the roller 7 outer
than the rotation center O of the support member 211, the
contact area between the bla@e 208 and.the piane portions

of the semicircular members 2lla and 21lb is inqreased}
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chanber and a suction chanber, the suction chanber having a suction port
and the conpression chanber having a di scharge port, gas bei ng sucked
through the suction port, conpressed and discharged through the discharge
port when the roller is rotated, the blade being integrated with the roller
so that the blade protrudes radially outwardly fromthe roller; an
eccentric shaft portion of a driving §haft, the roller being nounted on'the
shaft and being eccentrically rot afed t Rerewi th; and a support nenber being
provi ded on the cylinder, the support nenber having a generally circular
shape, the support nenber being rotatable and having a receiving portion
for receiving a

that is, the sealing lengﬁh is increased, so that the
sealing characteristic is increased. Acéordingly, also by
this arrangement, the volume efficiéncy is increased. In
addition, since the- support member 211 is made up of
separately proVided two semicircular members 211; and 211b,
the work of assembling the blade 208 to the receiving
portion at the center of the support member 211 is
simplified. |
INDUSTRIAL APPLICABILITY

This rotary compressor is intended primarily for
use in refrigeration systems. " The rotary compressor
involveé no friction between roller and blade and therefore
is free of power loss, thus suited especially for
refrigeration éystems of 'which high efficiency as well as

durability are required.
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tip portion of the blade in such a manner that the tip portion of the bl ade
I s advanced_and_retreated fromthe support nenber; wherein a thickness of
t he roIIer be| ng thln at a high- tenperature side portion on the

conpr esdp Replaed and being thick at a |lowtenperature side portion
on the s 5| de. 2. The rotary conpressor as clainmed in claim
1, wherei rrenber has a rotation center and is divided into two
general ly sem ci rcuI ar nenbers, the ?éade bei ng slidably di sposed between
the two generally semcircul ar nenbe the rotation center being between

the tip portion of the blade and the roller. 3. The rotary conpressor as
claimed in claim1, wherein the

What is claimed is: |
1. A rotary compressor equipped with a cylinder (4, 102)
having a cylinder chamber (41, 101), a roller fitted in the
chinder chamber (41, 101) and revolving within the
cylinder chamber (41, 101), and a blade (8, 106, 208_)
partitioning .the cylinder chamber (4, 10l1) into a
‘compression chamber (X) and a suction chamber (Y)., the
rotary compreSsor being suéh that gas sucked through a
suction pbrt (3a) that opens to the suction chamber (Y) is
compressed and dis.charged f.ﬁrough a discharge port (3b)
that opens to the compression chamber (X), wherein

an eccentric shaft portion of a driving shaft.
(22, 191) to be fed with lubricating oil is fitted to the
roller (7, 103) relatively revolvably, the blade (8, 106,
208) is integrated with the roller (7, 103) in such a way
that the blade (8, 106, 208) protrudes radially outwardly
of the roller (7, 103) and the cylinder (4, 102) is
equipped with a support member (11, 108, 211) of
approximately circuiar shape, the support member being
rotatable and having a receiiring portion (1lla, 167) for
receiving a tip portion of the blade (8, 106, 208) in such
a manner that the tip portion of the blade (8, 106, 208) is
allowed to both advance and retreat.
2. A rotary compressor as claimed in claim 1, wherein the

support member (211) of c:.rcular shape and beJ.ng rotatable

A |l||\| IIIll i llll
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rolier is—ﬁ$ev+ded with a. fitting recess that receives a part of a base end

of the bl ade
recess be|
roller.

conpr|5|ng

the part of t he base end of the ‘blade received in the fitting
#dt h so that the blade is integrated to the
npressor as claimed in claiml1, further
a periphery of the roller, the protrusion

ext endi ng tomard the dlscharge port and bei ng novable to plug the discharge
port upon rotation of the roller. 5. The rotary conpressor as clained
in claim1, wherein the - 45 = ‘

is divided into two semicircular mémbers.(211a, 211b), the
blade (208) is slidably disposed at plane portions of these
semicircular members (211la, 211b), and wherein the tip of
the blade (208) is located radially outward of the roller .
(7) outer than the rotation center of the support member

(211).

A rotary compressor as claimed in claim 1, wherein the

roller (7) is provided with a fitting recess (71) that
receives a part of a base end of the blade (8),-the part of
the base end of the blade (8) being fitted into the fitting
recess (71) and being brazed therewith so as to be

integrated together.

A rotary compressor as claimed in claim 1, further

comprising a stepped recess (72) which is provided on the
outer circumferential surface of the roller (7) which has a
deep recess portion (72a) at its axial center and shallow

recess portions (72b) at its both axial ends, a fitting
hole (73) penetrating axially outwardly from both ends of
the deep recess portion (72a) of the stepped recess (72), a
fitting portion (81) having a fitting protrusion (8la) to
be fitted to the deep recess portion (72a) of the stepped
recess (72) and a fitting hole (82) provided to the fitting
protrgsion (81&), wherein the fitting portion (81) of the
blade (8) is fitted to ﬁhe stepped recess (72) and the

fitting holes (73, 82) has a pin (83) insertedly fitted
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support nenber

I's rotatable about a rotation center, a hole being provided

at a center—of—the support nenber, the hole being in communication with the

receivingnﬂp ti

on and bei-hg sized so that when the tip portion of the bl ade

I s ‘deepest HystBerf i ving portion, a contact end portion of the tip
portion(ij fdcont act the receiving portion and fail to extend
beyond th er of the support nenber. 6. A rotary conpressor
conprising: a cyll aving a cylinder chanber; a rotatable roller

posi ti oned
cylinder ch
conpr essi on

in the cylinder chanber,~t4fe Toller being rotatable in the
anber; a bl ade-partitioning the cylinder chanber into a

thereto, so that the blade (8) is integrally coupled with
the roller (7).

5. .A rotary dompressor as claimed in claim 1, further
comprising a convex portion (74) provided at part of the
periphery of the roller (7), a recess portion'(84) provided
to the blade (8), into which recess portion (84) the convex
portion (74) is'plungeable, wherein the convex portion (74)
is fitted into the fecess portion (84),'the convex portion
(74’ and the blade (sf have the pin (85) penetrated
therethrough, so that the blade (8) is integrally coupled
with the roller (7).

6. A rotarj compressor .as claimed inhclaim'l, wherein a
protrusion (75) protruding toward tﬁe discharge port (3b)
and being plungeable into the discharge port (3b) is‘
provided at a portion of the periphery of the roller (7) to
which the discharge port (3b) is opposed.

7. A rotary.compressér as claimed in claim 1, wherein the
thickness of the roller (7) is so set as to bé thin at its
high-temperature side portion (7a) on the compression
chamber (X) side and thick at its low-temperature side
portion (7b) on the suction chamber (Y) side.

8. A rotary compressor as claimed in claim 1, wherein the

blade (106) is integrated with the roller (103) so as to

protrude radially outwardly of the roller (103), the length

of the blade (103) and ‘the radius of the support member

e DAY
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chanber and a suctLon.chanber t he suction chanber having a suction port
and the cofpressi on chanb @aV|ng a di scharge port, gas being sucked

t hr ough theTﬁﬁsmwdﬁﬁ npressed and di scharged through the di scharge
port when the ﬂi gﬁated the bl ade being integrated with the roller
so that the bl radially outwardly fromthe roller; . an
eccentric sha portlon of a driving ghatt, the roller being nounted on the
shaft and being eccentrically rotated therewith; a support menber being
provi ded on the cylinder, the support nenber having a generally circular
shape, the support nenber being rotatable and having a receiving portion
for receiving a tip portion.of the blade in such a manner that the tip

portion (108) is so set that when the tip of the blade (106) has
fitted into the receiving portion (107) most deeply, the
tip of the blade (106) will not go beyond the rotation
cenﬁer of the support member (108).
9. A rotary compressor as claimed in claim 1, wherein the
blade (106)_is.integrated with the roller (103) so as to
protrude ;adiaily outwardly pf the roller (103), and at the
center of the sﬁpport member (108) there is provided a hole
(170) that communicates with the receiving portion (107)
and that haé such a largeness that when the tip of the
blade (106) has fitted into the receiving portion. (107)
most deeply, a contact end portion of.the tip side 6f the
blade (106) that makes contact with the receiving portion
(107) will not go beyond the rotation center of the support

member (108).
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of the blade is advanced-and retreated fromthe support nenber; a stepped

recess provi ded on outer ﬁﬁ&m erential surface of the roller, the stepped.

recess haV|ng1un§me and axi al ends, a deep recess portion bei ng
provi.ded at the nd shal |l ow recess portions being provided at
both of the axi_ |ng hol e penetrating axially outwardly from
both ends of the ep recess portion of the stepped recess; a fitting
portion having a fitting protrusi on-oggthe bl ade, the flttlng protrusion
being fitted into the deep recess portion of the stepped recess and a
fitting hole being provided in the fitting protrusion, the fitting portion

of ‘the bl adgoiarY9 coMpRESsON uaviRic® BARRC I'i\ﬁ%%%%ﬂrn‘?j“in ROLLER
ABSTRACT OF THE DISCLOSURE

A blade (8) partitioning a cyl;nder chamber (41)
within a cylinder (4) into a compression chamber (X) and a
suction'chamber (Y) is integrated with a roller (7) so as
to protrude  radially outwardly of the rdller (7). A
éircular support member (11) having a receiving recess
(11a) for receiving the tip of the bladé.(S) is rotatably
provided to the cyiinder (4). The roller (7) is rotated
with respect to an eccentric shaft portion of a driving
shaft (22) to which the. roller (7) is fitted and normally
fed with lubricating oil. By this arrangement, relative
mévement betweeﬁ the blade (8) and the roller (7) is
eliminated so that power loss due to friction which would
be caused by thé reiative movement can be reduced.
Besmdes, gas leak from the rear chamber of the blade (8) to
the suction chamber (Y) and the compression chamber (X) can
be_ellm;nated._ Also, gas leak from the compression chamber
(X) to :ﬁhe isuction chamber .(Y) can be reduced. Thus,
volume | efficiency and indication efficiency can be

increased.

Figure 1 -
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a pin being insertable into the fitting holes in the stepped * C L

M S * 46 - REPLACEMENT SHEET recess and the fitting
protrusion to integrally couple the blade with the roller. 7. The rotary
conpressor as clainmed in claim®6, wherein the support nenber has a rotation
center and is divided into two generally sem circular nenbers, the bl ade
bei ng slidably disposed between the two qenerally sem circul ar nenbers, -the
rotation

. This is the replacement sheet
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center being between the tip portion of the blade and the roller. 8. The
rotary conpressor as clainmed in claim6, wherein the roller is provided
with a fitting recess that receives a part of a base end of the blade, the
part of the base end of the blade received in the fitting recess being
brazed therewith so that the blade is integrated to the roller. 9. The
rotary conpressor as clained ?{ﬁ 'a'?n 6, €urther conprising a protrusion on
a periphery of the roller, ot4usi on extending toward the di scharge
port and being novable to plug the discharge upon rotation of the roller.
10. A rotary conpressor conprising: a cylinder&hpving a cylinder chanber;
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a rotatable roller positioned in the cylinder chanber, the roller being
rotatable in the cylinder chanber, a convex portion provided on the
periphery of the roller; a blade partitioning the cylinder chamber into a
conpressi on chanber and a suction chanber, the suction chanber having a
suction port and the conpressi on chanber Qaving a discharge port, gas being
sucked through the suction port, conpress&d and di scharged through the

di scharge port when the roller is rotated, the blade having a recess
portion into which the convex portion of the roller is insertable; a pin
bei ng i nsertabl e through the convex portion and the blade to integrally
couple the blade to the roIF?'g ge bl ade '

This i3 the replacement sheet

Déte: 98 AUG 19%



protruding radially outwardly fromthe roller; an eccentric shaft portion
of a driving shaft, the roller being nounted on the shaft and bei ng
eccentrically rotated therewith; and a support nenber being provided on the
cylinder, the support nenber having a generally circular shape, the support
menber being rotatable and having a receiving portion for receiving a tip
portion of the blade in such a manner that the tip portion of the bl dade
i s advanced and retreated fromthe support 4genber. '

Fig.7
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11, The rotary conpressor as clainmed in claim210, wherein the support
menber has a rotation center and is divided into two generally sem circul ar
menbers, the blade being slidably disposed between the two generally

serm circul ar nenbers, the rotation center being between the tip portion of
the blade and the roller. 12. The rotarysgconpressor as claimed in claim 10,
wherein the roller is provided with a fitting recess that receives a part
of a base end of the blade, the part of the base end of the blade received
inthe fitting recess being brazed therewith so that the blade is
integrated to the roller. 13. The rotary conpressor as clained in claim
10, further conprising a protrusion on a periphery of the roller, the

Fig.9
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protrusion extending toward the di scharge port and being novable to plug
the di scharge port upon rotation of the roller. 14. A rotary conpressor

conprising: a cylinder having a cylinder chanber; a rotatable roller
poSitioned in the cylinder chanber, the roller being rotatable in the
cylinder chanber; a blade partitioning the cylinder chanber into a

conpr essi on chanber and a suction chanbe®, the suction chamber havi ng a-
suction port and the conpression chanber having a discharge port, gas being
sucked t hrough the suction port, conpressed and di scharge through the
di scharge port when the roller is rotated, the blade being integrated with
the roller so that the bl ade :
Fig. 10
ia
. .
- 1
1 A
f @ /
: 2
4
’ il §
A ;| %
U I| 1 '
=1 II 4
1 rl v
’ 1 ’
’ :I A
A ! v
A ::‘ 1 2!
A 4
, H ,
y l: by ‘/ 1
f 1 RS P
4 /
4 /l A
f JI=Y -3
| oz A ——~f{ 3a
N
" \ 1 ™
23-#\\\ __-Ib '-
AN =AY S
A
4
6
7 22 24 b 4l
heet
This is the caplacement gheét

oate: 08 AUG 1996

. -



protrudes radially outwardly fromthe roller and the bl ade having a
predeterm ned | ength; an eccentric shaft portion of a driving shaft, the
- roller being nounted on the shaft and being eccentrically rotated
thérewith; and a support nenber being provided on the cylinder, the support
menber having a generally circular shape and a radius, the support nenber
bei ng rotatabl e about a rotation center and having a receiving portion for
receiving a tip portion of the blade in such a manner that the tip portion
of the blade is advanced and retreated fromthe support nenber, wherein the

predeterm ned |l ength of the bl adﬁ.'laad f}1e radi us
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of .t he support nenber are set so that when the tip portion of the - 48 -
REPLACEMENT SHEET bl ade is nost deeply fitted into the receiving portion,
the tip portion of the blade fails to extend beyond the rotation center of
thé support nmenber. 15. The rotary conpressor as clainmed in claim 14,
wherein the support nenber is divided intg two generally sem circular
nmenbers the bl ade bei ngrg.d 211‘3 di sposed”bet ween the two generally

sem ci rcul ar nenbers, { on center of the support nenber
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bei.ng between the tip portion of the blade and the roller. 16. The rotary
conpressor as clained in claim14, wherein the roller is provided with a
fitting recess that receives a part of a base end of the blade, the part of
thé base end of the blade received in the fitting recess being brazed
therewith so that the blade is integrated to the roller. 17. The rotary
conpressor as claimed in claim14, further Qonprising a protrusion on a -
peri phery of the roller, the protrusion extending toward the di scharge port
and bei ng novable to plug the discharge port upon rotation of the roller.
18. A rotary conpressor conprising: a cylinder having a cylinder chanber;

" Fig.16
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a rotatable roller positioned in the cylinder chanber, the roller being
rotatable in the cylinder chanber; a blade partitioning the cylinder
chanmber into a conpression chanber and a suction chanmber, the suction
chanber having a suction port and the conpression chanber having a

di scharge port, gas being sucked through the suction port, conpressed and
di scharged through the discharge port when the roller is rotated, the bl-ade
being integrated with the roller so that the bl ade protrudes radially
outwardly fromthe roller; an eccentric sf@ft portion of a driving shaft,
the roller being nounted on the shaft and being eccentrically rotated
therewith; and

Fig.l7
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a support nenber being provided on the cylinder, the support nenber having
a generally circul ar shape, the support nenber being rotatable about a

- rotation center and having a receiving portion for receiving a tip portion
of the blade in such a manner that the tip portion of the blade is advanced
and retreated fromthe support nmenber, a hole being provided at a center of
t he support nenber, the hole being in cortunication with the - -
REPLACEMENT SHEET receiving portion and being sized so that when the tip
portion '
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of the blade is deepest into the receiving portion, a contact end portion
of the tip portion of the blade will contact the receiving portion and fail
+ to extend beyond the rotation center of the support nmenber. 19. The rotary
conpressor as clainmed in claim 18, wherein the support menber is divided
into two generally semcircul ar nenbers, | he bl ade bei ng slidably disposed
between the two generally sem circular nenbers, the rotation center of the
support nenber being between the tip portion of the blade and the roller.
20. The'rotary conpressor as clainmed in claim18, wherein the roller is
provided with a fitting recgspg hd@@eceives a part of

This is the r_eptacame‘nt sheet
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base end of the blade, the part of the base end of the blade received in

he fitti ' bei ng brazed therewith that the blade is integrated

dsthe roller. 21. The rotary conpressor as clainmed in claim 18, further

onprising a protrusion on a periphery of the roller, the protrusion
“extending toward the di scharg?p&gt and®ei ng. novabl e to plug the discharge
port upon rotatio f tRe rollen. a gonpressor as clainmed-in
claim18 b N ! [ he 1y circul
shape. 23 Wf‘?ﬁ?rtggy cOy ein the hol
inth pport nmemigighe \
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What is claimed is: 14 MAR 1338
1. A rotary compressor comprisihg:

a cylinder having a cylinder chamber; .

a rotatable roller positioned in ‘the cylinder chamber, the
roller being rotatable in the cylinder chamber;

a blade partitioning the cylinder chamber into a compression
chamber and a suction chamber, the suction chamber having a
suction port and the compression chamber having a discharge port,
gas being sucked through the suction port, compressed and
discharged through the discharge port when the roller is rotated,
the blade being ih_tegrated with the roller so that the blade
protrudes radially outwardly from the i‘oller;

"an eccentric shaft poftion of a driving shaft, the roller
being mounted on the shaft and being eccentrically rotated
therewith; and

a support memb_".er being provided on the cylinder, the support
member having a- géh_erally circular shape, the support member
being rotatable and having a receiving portion for receiving a
tip portion o0f the blade in such a manner that the tip portion
of the blade is advanced and retreated from the support member;

wherein a thickness of the roller being thin at a high-
temperature side portion on the compr.ession chamber side and
being thick at a low-temperature side portion on the suction
chamber side. _

2. The rotary compressor as claimed in claim 1, wherein the
support member has a rotation center' and is divided into two
generally semicircular members, the blade being slidably disposed
between the two generally semicircular members, the rotation
center being betwe'_eﬁ the tip portion of the blade and the roller.
3. The rotary compressor as claimed in claim 1, wherein the
roller is provided with a fitting recess that receives a part of
a base end of the"blade',_ the part of the base end of the blade
received in the fitting recess being brazed therewith so that the
blade is integratéed to the roller.

4. The rotary compressor as claimed in claim 1, further
comprising a protrusion on a periphery of the roller, the
protrusion extending toward the discharge port and being movable
to plug the discharge port upon rotation of the roller.
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5. The rotary compressor as claimed in claim 1, wherein the
support member is rotatable about a rotationiéénter, a hole being
provided at a center of the support member, the hole being in
communication with the receiving portién and being sized so that
when the tip portion of the blade is deepest into the receiving
portion, a contact end portion of the tip portion of the blade
will contact the receiving portion and fail to extend beyond the
rotation center of the support member.
6. A rotary compressor comprising:
a cylinder having a cylinder chamber;
a rotatable roller positioned in the cylinder chamber, the roller
being rotatable in the cylinder chamber;
a blade ‘partitioning the cylinder chamber into a compression
. chamber and a suction chamber, the suction chamber having a
suction port and the compression chamber having a discharge port,
gas being sucked 'through the suction port, compressed and
discharged through the discharge port when the roller is rotated,
the blade being integrated with the roller so that the blade
protrudes radially outwardly from the roller;
an eccentric shaft portion of a driving shaft, the roller being
mounted on the shaft and being eccentrically rotated therewith;
a support member being provided on the cylinder, the support
member having a generally circular shape, the support member
being rotatable and having a receiving portion for receiving a
tip portion of the blade in such a manner that the tip portion
of the blade is advanced and retreated from the support member;
a stepped recess provided on outer circumferential surface of the
roller, the stepped recess having an axial center and axial ends,
a deep recess portion being prbvided at the axial center and
shallow recess portions being provided at both of the axial ends;
a fitting hole penetrating axially outwardly from both ends of
the deep recess portion of the stepped recess;
a fitting portion having a fitting'protrusion on the blade, the
fitting protrusion being fitted into the deep recess portion of
the stepped recess and a fitting hole being provided in the
fitting protrusion, the fitting portion of the blade being fitted
into the stepped recess; and
a pin being insertable into the fitting'holes in the stepped
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recess and the fitting protrusion to integrally couple the blade
with the roller. | '

7. The rotary compressor as claimed in claim 6, wherein the
support member has a rotation center and is divided into two
generally semicircular members, the blade being slidably disposed
between the two generally semicircular members, the rotation
center being between the tip portion of the blade and the roller.
8. The rotary compressor as claimed in claim 6, wherein the
roller is provided with a fitting recess that receives a part of
a base end of the blade, the part of the base end of the blade
received in the fitting recess being brazed therewith so that the
blade is integrated to the roller. :

9. The rotary compressor as claimed in claim 6, further
comprising a protrusion on a periphery of the roller, the
protrusion extending toward the dischargé port and being movable
to plug the discharge upon rotation of the roller.

10. A rotary compressor comprising: .

a cylinder having a cylinder chamber; . _

a rotatable roller positioned in the cylinder chamber, the roller
being rotatable in the cylinder chamber, a convex portion
provided on the periphery of the roller}

a blade partitioning the cylinder chamber into a compression
chamber and a suction chamber, the suction chamber having a
suction port and the compression chamber having a discharge port,
gas being sucked through the suction port, compressed and
discharged through the discharge port when the roller is rotated,
the blade having a recess portion into which the convex portion
of the roller is insertable; '

a pin being insertable through the convex portion and the blade
to integrally couple the blade to the roller, the blade
protruding radially outwardly from the roller;

an eccentric shaft portion of a drivinglshaft, the roller being
mounted on the shaft and being eccentrically rotated therewith;
and _

a support member being provided on the cylinder, the support
member having a generally circular shape, the support member
being rotatable and having a receiving portion for receiving a

tip portion of the blade in such a manner that the tip portion
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of the blade is advanced and retreated from the support member.
11. The rotary compreésor'as claimed'in claim 10, wherein the
support member has a rotation center and is divided into two
generally semicircular members, the blade being slidably disposed
between the two generally semicircular members, the rotation
center being between the tip portion of the blade and the roller.
12. The rotary compressor as claimed in claim 10, wherein the
roller is provided with a fitting recess that receives a part of
a base end of the blade, the part of the base end of the blade
received in the fitting recess being brazed therewith so that the
blade is integrated to the roller. _
13. The rotary compressor as claimed: in claim 10, further
comprising a protrusion on a periphery of the roller, the
protrusion extending toward the discharge port and being movable
to plug the discharge port upon rotation of the rollef.
14. A rotary compressor comprising:

a cylinder having a cylinder chamber;

. a- rotatable roller positioned in the cylinder chamber, the
roller being rotatable in the cylinder chamber;

a blade partitioning the cylinder chamber into a compression
chamber and a suction éhamber, the suction chamber having a
suction port and the compression chamber having a discharge port,
gas being sucked through the suction port, compressed and
discharge through the discharge port when the roller is rotated,
the blade being integrated with the roller so that the blade
protrudes radially outwardly from the roller and the blade having
a predetermined length;

an eccentric shaft portion of a driving shaft, the roller
being mounted on the shaft and being eccentrically rotated
therewith; and _

a support member being provided on the cylinder, the support
member having a generally circular shape and a radius, the
support member being rotatable about a rotation center and having
a receiving portion for receiving a tip portion of the blade in
such a manner that the tip portion of the blade is advanced and
retreated from the support member,

. wherein the predetermined length of the blade and the radius
of the support member are set so that when the tip portion of the
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blade is most deeply fitted into the receiving portion, the tip
portion of the blade fails to extend beyond the rotation center
of the support member. -

15. The rotary compressor as claimed in claim 14, wherein the
support member is divided into two generally semicircular members
the blade being slidably disposed between the two generally
semicircular members, the rotation center of the support member
being between the tip portion of the blade and the roller.

16. The rotary compressor as claimed in claim 14, wherein the
roller is provided with a fitting recess that receives a part of
a base end of the blade, the part of the base end of the blade
received in the fitting recess being brazed therewith so that the
blade is:integrated to the roller. '
-17. The rotary compressor as’' claimed in claim 14, further
comprising a protrusion on a periphery of the roller, the
protrusion extending toward the discharge port and being movable
to plug the discharge port upon rotation of the roller.

18. A rotary compressor comprising:

a cylinder having a cylinder chamber;

a rotatable roller positioned in the cylinder chamber, the
roller being rotatable in the cylinder chamber;

a blade partitioning the cylinder chamber into a compression
chamber and a suction chamber, the suction chamber having a
suction port and the compression chamber having a discharge port,
gas being sucked through the suction port, compressed and
discharged through the discharge port when the roller is rotated,
the blade being integrated with the roller so that the blade
protrudes radially outwardly from the roller;

an eccentric shaft portion of a driving shaft, the roller
being mounted on the shaft and being eccentrically rotated
therewith; and

a support member béing provided on the cylinder, the support
member having a generally circular shape, the support member
being rotatable about a rotation center and having a receiving
portion for receiving a tip portion of the blade in such a manner
that the tip portion of the blade is advanced and retreated from
the support member, a hole being provided at a center of the
support member, the hole being in communication with the
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receiving portion and being sized so that when the tip portion
of the blade is deepést into the receiving portion, a contact end
portion of the tip portion of the blade will contact the
receiving portion and fail to extend beyond the rotation center
of the support member.

19. The rotary compressor as claimed in claim 18, wherein the
support member is divided into two generally semicircular
members, the blade being slidably disposed between the two
generally semicircular members, the rotation center of the
support member being between the tip portion of the blade and the
roller. |

20. The rotary compressor as claimed in claim 18, wherein the
roller is provided with a fitting recess that receives a part of
a base end of the blade, the part of the ‘base end of the blade
received in the fitting recess being brazed'therewith so that the
blade is integrated to the roller. '

21. The rotary coﬂpresSor as claimed in claim 18, further
comprising a protrusion on a periphery of the roller, the
protrusion extending toward the discharge port and being movable
to plug the discharge port upon rotation of the roller.

22. The rotary compressor as claimed in claim 18, wherein the
hole in the support member has a generally circular shape.

23. The rotary compressor as claimed in claim 18, wherein the
hole in the support member has a generally semicircular shape.
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ROTARY COMPRESSOR HAVING BLADE INTEGRATED IN ROLLER
ABSTRACT OF THE DISCLOSURE

A blade (8) partitioning a cylinder chamber (41)
within a cylinder (4) into a compression chamber (X) and a
suction chamber (Y) is integrated with a roller (7) so as
to pfotrude radially outwardly of the roller (7). A
circular support member (11) having a receiving recess
(11a) foi receiving the tip of the blade (8) is rotatably
provided to the cylinder (4). The roller (7) is rotated
with respect to an eccentric shaft portion of a driving
shaft (22) to which the roller (7) is fitted and normally
fed with lubricating oil. By this arrangement, relative
movement between the blade (8) and the roller (7) is
eliminated so that power loss due to friction which would
be caused by the relative movemenﬁ can be reduced.
Besides, gas leak from the rear chamber of the blade (8) to
the suction chamber (Y) énd the compiession chamber (X) can
be elimiﬁatéd; Also, gas leak_ﬁ;pm}ﬁhe compression chamber
(X) to thé _sﬁ¢£ioh .chéﬁber (?j. can be reduced. Thus,
volume" éffiéiéncy :7and”'“indiCati6h" efficiencyl can be

increased.

Figure 1



