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ROTARY COMPRESSOR

TECHNICAL FIELD
| The pre_sent' inveﬁtion relates to a rotary
compresscf primarily for use in a refrigerator.
5 . ) BACKGROUND ART
\ _ Generally, .a rotary compressor has a motgr-driven
"'i}ﬁmpression member provided within a closed casing. This
" compression member comprises: | a cylinde_r which has a
cylinder chamber, and a .suo'::tion port and a discharge port
10 " both opened to the cylinder chamhér ; a roller which is.
insertedly fitted to an eccentric shaft of a .drive shaft .
extending from the motor and which revolves in the cylinder
' chamber along with rotation of the drive shaft; and a blade
which is supported at an intermediate portion between the
15 stict_ion port and 'dischafge' port of the cylinder so as to be
free to advance and. retreat radially. The blade is so
arranged that part of high-pressure gas discharged from the
discharge port acﬁs on its back face as back pressure,
which i:a_ck preésure in turﬁ causes the tip of the blade to
20 be always kept in contact with the outer pefipheral surface
of the roller. As a result, the interior of the cylirider

chamber is partitioned into a low—pressﬁre chamber
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Generalty, a rotary conpressor hag a notor-driven conpression nenber
provi d?ﬂsgﬂeétma&énﬁ&%&d casing. 'this : conpression menber conprises: a
cyl i nde cylinder chanber, and a suction port and a discharge
po#t bci I% ﬂ mlﬁllhe cyl i nder chanber; aroller which is i"nsertedly
fitted t shaft of a drive shaft extendi g E Fot-er—and
.which revolves in the cylinder chanber "‘along with rotp Pg] gk tﬁésdﬁ&b

~shaft; and a blade which is supported at an internedi pdtRPLAGED et weeh
the suction port and di scharge port of _the cylinder so as to be  TrEEtO .
advance and retreat radially. The bTaae IS so arranged that part of

hi gh- pressure gas di scharged fromthe

communicating with the suction port and a high-pressure
chamber communicating t;lith the discharge port. |
However, when the blade is supported "l:o. the

cylinder so. as to be free to advaﬁce .and retréat, and has

5 back pressure given on its back face side so that the tip
of the. blade is élways kept in ¢ontact_ with the outer
peripheral surfacé of the roller as described above,  the
contact portionl between the blade and the outer peripherai
surface of the roller is poorly fed with J.ub:;‘icating oil so

10 as to be brought into metallic contéct;, during relative
rotation of the roller and tiie blade. The result would be
greater friction 1loss due to sliding resistance and
therefore greater poﬁer loss, to a disadvantage. Further,
high-pressure gas compressed in the high-pressure chamber

15 may- leak th:rfough the contact portion between the tip sidé
of the blade and the rpllei‘ into the lb_w—pressure chamber.

This would cause anothé.r problem that compression

efficiency deteriqrates. _

Thus, t_he present “inventor has ﬁefore proposed a

20 rotary compressoxr which can solve the above_ problems
(TJapanese Patent Application No. HEI _ 4-252750). Although

this patent application has not been _laid open yet, nor is

it the prior art of the present invention, yet it is here
desc:;ib'ed for an easier undérstanding of the present

25 invention. The rotary compressor, as shown in Fig. 8,



di scharge port—acts—om its back face as back pressure, which back pressure
in tur n causes NSl hpeda the blade to be always kept in contact with the
out er of the roller. As aresult, the interior of the
cyilnder “ “L artitioned into a IOMFpressure chanber

- 2- h the suctlon port and a high- pr
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compiise_s a cylinder A having a’ cylinder chafnbér Al, and a
roller C fitted to an eccentric shaft Bl of a drive shaft B
and internally provided in the cylinder r:ha_mb'er Al. In the
rotary compressor, a blade D is coupled ‘with an outer -
5 .peripheral portion of the roller C 'sd' as to protrude
| rad:.ally outward, while a retainer hole A5 of circular
shape in cross section hav1ng an opening 2A4 opened to the
cylinder chamber Al is formed at an intermediate portion
between a suction poft A2 and a discharge port A3 both
10 provided in.the.cylinder'A.' In this retainer hole A5 is
provided a swinging bush E which has a receptive groo?e El
for feceiving the érotruding tip side of the blade D in
such a way thét the tip side of blade D is free to advance
and retreat, and which is swingably retained to the
15 cylinder A. In'this-arrangement, the protruding tip side
of the blade D is inserﬁed_into the receptive groove El1 oﬁ
the bush E so as td be free to advance and retreat, whereby
‘the interior of the cylinder chamber A1 is pa;titioned into
a iow-pressure_ chamber Y commﬁnicatihg with the 'suction
20 port A2 and a high-pressure chamber X commﬁniéating with
the discharge port A3. Besides, the blade D is inserted
into the bush E,— whereby_ the roller C is non self-rotary
type and operates along the inner peripheral surface of the:
cylinder chamber Al. It is noted that, in Fig. 8,

25 .reference character F denotes a valve plate disposed on the



chanmber—communicating with the discharge port. ~° However, when the
bl ade i supgorted to the cylinder so as to be free to advance and
retreat ceﬂressure given on its back face side so that the tip
of=t he b kept in contact with the outer peripheral surface
of the r | bed above, the contact portio .

and the outer peri pheral ‘'surface of the roller is pWP - IWHAS BEEN
~lubricating oil so as to be brought into nmetallic c tactRﬂHAGEm re
rotation of the roller and the bl ade. Tae result would be greater—frretion
| oss due to sliding resistance and therefore greater power |oss, to a

di sadvant age. Further, high-pressure gas conpressed in the high-pressure
chanber ' ' : '

outer side of the discharge. port A3 ard G denotes a
receptive plate of the valve plate F.
Wlth the roller C in operation within the
cylinder chamber Al by the drive of the drive shaft B, the
5 blade D coupled with the outer peripheral portion of the
) roller C is moved to advance and.retreat'with respect to
the receptive groove E1 in accompaniment by the swing of
the bush E. By this operation, the inreribr of the
cylinder chamber Al is partitioned into the high-pressure
10 chamber X and the low-pressure chamber Y. Gas fluid is
sucked through-rhe suction port A2 into the low-pressure
chamber Y, while gas.fluid compressed in the highfpressure
chamber X is discharged through the discharge port A3 to
outside. |
15 As described abo&e, .in the so-called swinging
type blade in which the'blade D is provided on rhe outer
peripheral surface of the roller C so as to protrude
radially outward and the protruding tip side of the blade D
is inserted .into the receptlve groove E1 of the bush E so
20 ~as to be free to advance and retreat, the blade D and the
roller C will not be moyed'relatlve to each other and the
blade D will not be brought into contact with the outerr
periﬁheral surface of the roller -C, either, unlike the _
conventional counterpart in which the protruding tip of the

25 blade D is always kept in contact with the outer peripheral



may | eak through the contact portion between the tip side of the blade and
the roller into the Iomfpressure chanber. This would ~cause another

probl’'em that  conpressio conpre n efficiency deteriorates. Thus, the
present rﬂmﬁm&mﬂmhﬁa, Qhe proposed a rotary conpressor which can.
sol ve the (Japanese Patent Application No.. HE
4-252750) . FIS pat ent application has ng sen_| ai d open yet,
no¥F is it of the present invention, yét

descri bed for an eaS|er under st andi-ng of the present
rotary conpressor, as shown in Fig. =83 —

surface of 'the.roller. C.. As a result, friction loss due 'Eo
the contact between the roller C and the blade D can be
suppressed so that power loss can be reduced. Yet, high-
pressure gas in the high-pressure chamber X can be
5 prevented from leaking through the contact surface between

the blade D and the roller C into the low-pressure chamber

o

Y, so that compressive efficiency can be improved.
However, according . | to the above-described
arrangement, with the rolier C in operation within the
10 cylinder chamber A1, thé tip side of the blade D
protrﬁsively providéd on the outer peripheral surface of
the roller C moves to advance and retreat within ' the
receptive grbove El of the bush E, whiie the bush E
- swingingly moves after the movement of the foller c within
15 the retainer hole A5. As a result, when the roller C is
operated, for example, clocicwise in the figure, tensile
stress in the direction of arrow 2 in Fig. 8 con.centrates
on the low-pressure chaﬁher Y_sidelin the joint portion of
the blade D to 'th'e rbllgr Cc, while c.omp'res.sive_ stress
20 concentrates on the l_1igh-_-pressure chamber X side in the -
joint. portion of the .blade D to the roller C. Due to this
fact, the blade D has been easily fracture-damaged at the

joint portion, to a prbblem.



conprises a cylinder A having a cylinder chanber Al, and a roller Cfitted

to an—eccent++e—shaft Bl of a drive shaft B and |nternally provided in the
cyli ndermggg\ r A1 In the rotary conpressor, a blade Dis coupled with

an= outer dlon of- the roller Cso as to protrude radially
out war d, ner hole A5 of circular shape in cross section

havi ng a ened to the THIS SHEET HAS'.BEEN '

REPLACED-

DISCLOSURE OF THE INVENTION

It is a primary object .of _the present inventidn
to provide a ' rotary compressor which-, .despite the
construction _having a swinging type bladé., can be improved

5 in reliability by preventing the blade from being fractﬁre—

j damaged at its Jjoint portion to the roller and yet which
can be improved in volumetric efficiency of the compressor
by reducing ineffective volume on the high—pressﬁre chamber
X side.

10 To achieve the above object, according to the
present invention as ‘described in claim 1, the rotary
compreésor comprises: a cylinder 2 having a cylinder
chaiﬁber 21; a roller 3 wfn’.ch is fitted to an eccentric -
shaft 61 of a drive shaft 6 and which is inte:naily

15 provided in the cylinder chamber 21; a blade 4 wl;i_ch is
protrusively .coupl'ed' with_ an outer peripheral portion of
the roller 3 and which .partitions the interior of the
cylinder chatnl_::er 21 into a low-pressure chamber Y
‘communicating with a suction port 22 and a high—_pressure'

20 chamber X communicating with a disc_:harge port 23; and .a
swihging bush 5 which has a receptlve groove 51 for
rece1v1ng the protruding tip 51de of the blade 4 in such a
way that the tip side of the blade 4 is free to advance and
retreat, and whj.ch i-s swingably supported to a retainer

25 hole 25 provided in the cylinder 2, characterized in that



cyI|ndeL_chanbgL_AL_Lg_LgrnEd at an internediate portion between a suction
port A2 _and a discharge port A3 both provided in the cylinder A In this
retai ner?ﬂ t s Beep Repliicey i ded a swi ngi ng bush E which has a receptive

greove E : g the protruding tip side of the blade Din such a
way t hat f blade Dis free to advance and retreat, and whijch
IS swi ngably retalne ' '

othe cylinder A In this arl-a-n.?.e.tmnt the
protruding tip side of the blade Dis inserted into ITHS«SHEE)IWAS Eﬁp e
El of the bush E so as to be free to advance and retfeat, m‘a‘ gp{
interior of the cylinder chanber Al is Ppatrtitioned i nTo—a—t+ow {"‘
chanber Y communicati.ng with the suction '

‘the rotary compressor further comprises a swelling portion
41 formed at the joint portion of the blade 4 to the roller
3, and a recessed poftion 52 formed in the bush 5 and for
receiving the swelling portion 41. |
5 K Also, according to the present invention as
| described in claim 2, the swelling portion 41 is forméd on
the high-pressure chamber side of the joint portion of the
blade 4 to the roller 3, and .'t':he recessed portion 52 for
receiving the swelling portion is provided on the high-
10 . pressure chamber side of -the swinging bush 5.
Further, according to the present invention as
- described in claim 3, the swelling portions 41, 41 are
formed in a pair on both the high-pressure chamber side and
the lowépre'ssu;'e chamber sidé at the Jjoint portion of the
15 blade 4 to the roller _3., and the recessed portions 52, 52.
for receiving the swelling portions 41, 41 are prévided on
both the high-pressure chamber side and the low-pressure
chamber side of the swinging bush 5. |
Further, according to the present invention as
20 de_scribed in claim 4, the swinging bush 5 comprises a pair
of unitary bushes 5a, '5b having a seﬁli-circﬁlar cross
sectioh, the r_eceptive groove 51 is formed between opposite
surface.s of the unitary bushes 5a, _5b, and the ﬁnitary

bushes 5a, 5b are provided with recessed portidns 52 of



port_ALand_a_hJ,-gh_pLessure chanber X conmunicating with the discharge

port the blade Dis inserted into the bush E, whereby the
rol | er ?51tary type and operates al ong the inner peripheral
suacface er chanber Al. It is noted that, in Fig.
8, ref r F denotes a valve plate disposed on the

- 4-
: - | THIS SHEET HAS BEEN

REPLACED

identical shapé, respéctively, fof receiving the swelling
portion 41 formed at the joint portion 6f the blade 4..

| Further, accbrdir;g to .thé present ' invention as
described in claim 5, the roller 3 has, on an outer

5 - peripheral portion opposite to the swinging bush 5, a

" fitting groove 31 extending in parallel to 'Ehe drive shaft
6, and the blade 4 comprises an inserting portion ‘4a'to' be
inse_rted into the receptive groove 51 in such a way that
the.inser'ting portion 4a is free to advance and retreat, a

10 coupling portion 4b which is thicker than the inserting
portion 4a and which is to be securely fitted to thé
fitting groove 31, and the swelling portion 4i formed
between the i.nserting. portion 4a and the coupling p;:rtion
4b.

15 ' According to the inVentiQn as described in éiaim
1, the blade 4 is reinforced by the swelling portion 41
provided at the joint portion of the blade 4 to the roller
3 so that the blade 4 can be prevé.nted from being fracture-
ldamaged at its joint portion tb the rol_lér' 3, despite its

20 construction that the blade 4 is protrusively .provided on
~an outer | per.ipheral portio'n. of the rollef 3 and the
protruding tip side. of the blade 4 is inserted into the
receptive groove 51 of the bush 5 so as to be free to
advance and retreat. Still, the swingin§ bush 5 is

25 "provided with the recessed portion 52 for receiving the



outer side of the discharge port A3 and G denotes a receptive plate of the
valve plate F. Wth the roller Cin operation wthin the
nder%h%lwﬂéiaswenﬁﬁpl@hie drive of the drive shaft B, the blade D coupled

W|.th t he portion of the roller Cis noved to advance and
retreat WI the receptive groove El in accenpaninent by the
“SW ng us this operation, the . intdrTHi§ SHB‘ETtm@%(B -
cydi nder chanber A s partltloned into the high- pressgre c 5%
t he | ow pressure chanber Y. Gas fluid_is sucked thr

A2 into the | ow pressure chanber Y, WhPl & gas fluid conpressed i n.the
hi gh- pressure ' ' : . '

_stvelling ~portion 41.  Therefore, when the roller 3 has
reached the top dead center position during its operation
within the cylinder chaﬁber 21,.i.e. when the tip side of
the blade 4 is inserted deeply inside of the receptive
5 ' groove 51 of the bush 5 unﬁil the oﬁter peripherallsurface
B of the roller 3 is.brought into contact with a pdrtion of
the inner wall surface of the cylinder Chambe_r 21 opposite
to the bush 5, the swelling portion 41 . provided at the
jdint portion of the blade 4 is inéerted into the recessed
10 pqrtioh_sz of the bush 5. As a result; ineffective volume
formed between the outer peripheral surfacejof the roller 3
énd the bush 5 in the top déad center position on the high-
pressure chamber X side can be reduced, as compared to when
the recessed portion 52 is not provided. Accordingiy, when
.15 the discharge stroke is finished and shifted té the suction
stroke with the Jjoint portion of the blade 4 reinforced,
where suction gas is sucked into the low-pressure chamber
Y, high-pressure gas remaining in the ineffective volume
can be suppressed from flowing back toward the low—pfessuré
20 chamber Y. to re-expand, sd_that the volumetric efficiency
| of the compressor will never deteriorafe. | |
| Al-so, according to the invention as described in
claim 2, the swelling portion 41 is formed on the high-
pressure chamber X side at the jQint portion of the blade 4

25 to the roller 3, and the recessed portion 52 for receiving



chanber X_is-discharged—through the discharge port A3 to outside.
As descri bed above in the so-called swinging. type blade in which the

bl adé D i I ‘§douter peri pheral surface of the roller C so as
to. protrude rd and the protruding tip side of the blade D
Is inserted ptive groove E1 of the bush E s fl _ ree to

advance and retreat the bI ade D and the roller Cwll
relative to each other and the bI ade Dwll not be bro
with the outer peripheral surface of the roller C either,
conventional counterpart in which the grltTuding tip of the bI ade D S
al ways ‘kept in contact with the outer peripheral

the swelling portion 41 is provided on th'e..hig.h.-pressu're
chamber X side of the bush 5. As a result, compressive
stress that acts on the bladel 4 can be relieved by- the
swelling portion 41, so that the blade 4 can be effectively

5 prevented from being fracture-damaged. Mor'eo'ver, when the
roller 3 has reached the top dead center position of the
cylinder chamber 21 during its operation within the
cylinder chamber 21, the swelling portion 41 of the blade 4

on the high-pressure chamber X side is inserted into the

10 recessed portion 52 of the bush - 5, whereby ineffective
volume formed between the outer peripheral surface of the
roller 3 and the bush 5 on t:he high-pressure chamber X side

can be further lessened, while the .joint portion of the

" blade 4 can be reinforced. Accordingly, the volumetric

15 efficiency of the compressor can be improved in proportion.
Further, according to the invention as described

in claim 3, a pair of sweliing portions 41, 41 are formed

on both the high-pressure chamber X side and the low-
pressure chamber Y side at the ﬁoint portion of the blade 4

20 to the roller 3, and ::je__.ce.ssed portions 52, 52 for feceiving
the swelling portions 41', 41 are provided on both the high-
pressure chamber X side and the low-pressure chamb.er. Y side

of thé bush 5. As a result, when the roll.er 3 has:reached

the tep' dead center posiﬁion during its o'peratie.n within

25 the cylinder chamber 21, the swelling portions 41, 41 of



5 surface of the roller C. As a result, friction |loss due to the
contact between the roller C and the blade D can be suppressed so that
power | oss can be reduced. Yet, high- pressure gas in the hi gh-pressure

chanber
bet ween

"N

10

15

20

X can be prevented from | eaking through the.copntact. surface

THIS SHEET HAg BEEN ]
REPLACED

- 11 -

the blade 4 on the high- and low-pressure chamber X and Y
sides are inserted into the recessed portions 52, 52 of the

bush 5, respectively. Accordingly, ineffective volume

. formed between the outer peripheral surface of the roller 3

and the 'buéh_ 5 can be _lessened so that the wvolumetric
efficiency .can be enhanced. At the same time, both
compressive stress and tenéile stress can be relieved by
the swelling portions 41, 41, so that the blade 4 can be
further reinforced. Tﬁus; the -rigidity. of the joint:
portion of the blade-4-can be further enhanced by the two
swelllng portions 41, 41. |
Further, accordlng to the 1nventlon as descrlbed

in claim 4, the swinging bush 5 is composed of a pair of
unitary bushes 5a, 5b of semi-circular shape in cross
sectioﬁ, the receptive groove 51 is formed between opposite
faces of these unitary bushes 55, Sb; and recessed portions
52 of identical shape for receiving the swelling portion 41
formed at the joint portion of the blade 4 are provided in
the unitary bushes 5a, 5b. Therefore, the unitary bushes
5a, 5b can be formed linto the same shape, making it
possible to standardize component parts for gdmmon uée. As
a result, the machinability of ﬁhe swinging bush 5 can be

improved while the unitary bushes 5a, 5b can be prevented -

froﬁ-being mis-assembled.

This Sheet Has Been Replaced
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the blade D and the roller Cinto the | ow pressure chanber Y, so that
conpressive efficiency can be inproved. However, according to
the - above-described arrangenent, wth the roller Cin operatlon mnthln
“the cylinder chanber " Al, the tip side of the b
protrusively provided on the outer peripheral surface of
noves to advance and retreat within the receptive grooye E1 Rfpt
‘while the bush E swi ngingly noves after the novenent of 2¥a
within the retainer hole A5. As a result, when the roller Cis oper at ed,
for exanple, clockwise in the figure,-~tens+le stress in the direction of
arrow Z in Fig. 8 concentrates

Furthert accofding to the invention as described
in claim 5, a fitting groove 31 is provided at an outér
peripheral portion of the roller 5 opposite to the swinging
bush 5 so as to extend axially, and a coupling pbrtion 4b

5 which is ﬁhicker than the inserting portion 4a of the blade

4 and which ranges to the inserting portion 4a wvia the

Vawer

swelling portion 41 is fitted to the fitting groove 31. As
a result, the rigidity of not only the Jjoint portion but
also thé coupling portion 4b can be eﬁhanced.
10 BRIEF DESCRiPTION OF THE DRAWINGS
.fig. 1 is a plan view showing the main part of
the rotary compressor according to the present invention;
Fig‘ 2 is an enlarged cfoss—sectional view of the
same main part; |
15 Fig. 3 is an enlarged cross—sectional view of the
méin part, showing another embodiment .of the present
invention;
Fig. 4 is an enlarged cross—sectional view of the
main part, . showing still another embodiment of the
20 invention; | | |
Fig. 5 is an enlafged'crpss;sectional view of the
main part, shoWing s£i11 another. embodiment” of the
invention;

[
cet Has Been Replaced
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on the | ow pressure chanber Y side in the joint portion of the blade Dto
the roller C, while conpressive stress concentrates .on the high-pressure

chanber%é-aﬂ‘e—l—ﬁ—ﬁie—j—m—nt ‘portion of the blade Dto the roller C. Due to

this Stlm}ngsl glekéaaggs been easily fracture- damage; t he jOI nt
TIII1 III“ i e e
: HEPLACED

Fig. 6 ls an enlarged cross-sectz.onal view of the
mein part, showing Stllll another embodiment of ‘the
invention; -

Fig. 7 is an enlarged cross-sectional view of the

"5 '_ main part, showing still another embodiment of the
invention; and |

Fig. 8 1is a cross-sectional view showing a
'convent-ional_rotary compressor. |
BEST MODE FOR CARRYING OUT THE INVENTIdN

10 .. Fig. 1 illustrates cylinder part of the
compression member i.n the rotary: coinpressor. This
'compressioh member 1 comprises a cylinder 2 which has a
cylinder chamber 21 in its inside and whict; are provided
with a suction port 22 and a discharge port 23 both opened

15 to the cylinder chember 21, and a roller 3 internaliy
fitted to the cjrlirider chamber 21. A blade 4 is formed at
a portion of the outer periphery of the roller 3 integrally
therewith so as to protrude radially outward. Further, at
an J.ntermedlate portz.on between the suction port 22 and the

20 discharge port 23 of the cylinder 2 is formed a reta:.ner
hole 25, circular in cross section, having an opening 24
opened to the cylinder chamber 21. Further in the retainer
hole 25 is provided a swinging bush 5, which has a
receptive groove 51 for receiving the protrt_lding- tip side

25 ‘of the blade 4 in such a way that the tip side of the blade



DI SCLOSURE OF THE | NVENTI ON It is a primary object of the présent

invention to provide a—+fetary conpressor which, - despite the
construction having a smnn | type bl ade, can be inproved in-reliability

by: preventing Theﬁﬁﬂ
to the roller
the conpressor

X side.

elng fracture- damage -ehnt, pnortion
an be inproved in volu Scsﬁﬁﬁ]ﬂkﬁﬁmiu f

ef fective vol ume on theg_hi ghREMcAGERr e chanber
To achleve t he above object, according to rhe—ptesent :

a

i nvention as described in claiml1, thnggpgry conpressor conprises: a

cyl i nder

10

15

20

25

2

having a cylinder

4 is free to advance and retreat, and which is swingably
supported by the cylinder 2. By the protruding tip side of
the blade 4 being inserted into the receptive groove 51 of

the bush 5 in such a way that the tip side of the blade 4

is free to advance and retreat, the interior of the

cylinder chamber 21 is partitioned into a low-pressure
chamber Y communicating with the suction port 22 and a
high-pressure chamber X cdmmunicating with the discharge
port 23.. Furthermore; by the blade 4 beiﬁg inserted into
the bush 5, the roller 3 is made not to rotate but to move:
along the inner pefipheral surface of the cylinder chamber
21. .It is noted 'that,. in Fig. 1, reference numeral 6
denotes a drive shaft having its eccentric shaft 61 press
fitted to the roller 3. |

With the above-described arrangement, a swgliing
portion 41 is formed so as to be outwardly protubgrant at

the joint portion of the blade 4 to the roller 3 on at

least one side of the_high—préssure chamber X side and the

low-pressure chamber Y side. Moreover, the bush 5 is
provided with a reéessed 'portion 52 for receiving the
sweiling portion 41.

In the'actual case, as apparent from Fig. 2, in
which the installing portion between the joint portion of
the blade 4.and the bush 5 is shown eniarged, the swelling

portioﬁ 41 that is linearly protuberant over the range from



chanber—21:

aroller 3 whichis fitted to an eccentric shaft 61 of a

drive haft
21; a b
portion
chamber

6 and which is internally provided in the cylinder chanber
cedprotrusrvely coupl ed with an outer periphera

3 and which partitions the interior of the cylinder

pressure chamber Y comunicating.with a suction port

22 and a hi gh pressure chanber X comunicating with a|dH$IsHEER B kE23:
and a swinging bush 5 which has a receptive grooye 51ggp CED

receiving the protruding tip side of the blade 4 in su

tip side of the blade 4 is free to advabBe-and retreat, and which is
swi ngably supported to a retainer hole 25 provided in the cylinder 2,
-characterized in that ' '

10

15

20 .

25

a portion of the outer periphex_'y of the roller 3 to the
joint portion of the blade 4 is formed over the entire
width of the blade 4 at the joiﬁt portion of the blade 4 to
the roller 3 on the high-pressure chamber X side. Besides,
the recessed portion 52 for receiving the swelling portion
41 is formed at a position of the bush 5 opposite to the
opening 24 of the retainer hole 25 on the high-pressure
chamber X side. |

Otherwise, the swelling portion 41 provided at

the Jjoint portion of the blade 4 may be shaped j.nto' a

circular arc, as shown in Fig. 3.
With the above arrangement, the adoption of a

swinging type blade 4 allows the various advantages as

described before to be exhibited. Further, at the same

time, the blade 4 cen be reinforced by the swelling portion
41 provided at the joint portion of the blade 4 on the

high-pressure chamber X side, so that ‘the blade 4 can be

'prevented from being fracture-—damaged' at the joint portion

to the roller 3. Yet, when the roller 3 has reached the
top dead center position during its operation within the

cylinder chamber 21, i.e., 'when the tip side of the blade 4

'is inserted deeply inside of the receptive groove 51 of the

bush 5 until the outer peripheral surface of the roller 3
comes 1nto contact with a position opposite to the bush 5

on the inner wall surface of the cyllnder chamber 21 the



the—+o y—coenpressor further conprises a swelling portion 41
for h% ortlon of the blade 4 to the roller 3, and a recessed
porti the bush 5 and for receiving the swelling portlon 41.
Al so, ﬂﬂ% i m , t he present I nvention as _

THIS SHEET HAS BEEN
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swelling portion 41. of the blade 4 is inserted into the
recessed portion 52 of the bush 5. Therefore, ineffective
volume formed between the outer pefipheral surface of the
roller 3 and the bush 5 in the top dead center position on
5 the high-—pressure ‘chamber X side cali, be redﬁced. As a
result, when the discharge stroke is finished and shifted
to the suction stroke, where suction gas is sucked into the
low-pressure chamber Y, high-pressure gas remaining in the
ineffective volume can be prevented from flowing back .
10 toward the lew—pressure .chamber Y to re—expand.
Accordingly, the volumetric efficiency of the compress.or
can be improved.
As described above, when the sweliing portion 41
is provided at the Jjoint portion of the blade 4 on the
15 high-pressure chamber X side, and besides when the recessed
portion 52 for receiving the swelling portion 41 is formed
on the high-pressure chamber X side 6f the bush S, as shown
in Fig. 2, it is preferable that a 1linear ‘notch 53 is
formed" in the vicinity of .the openihg end of the receptive
20 groove 51 on the low-pressure chamber Y s:Lde of the bush §
so as to extend along a line that connects a 'pOlnt of
1ntersectlon between an oblique line formlng the recessed
portion 52 and an circular arc forming the prefile of the
bush 5 with another point of intersection between a 1line

25 forming the opening 24 on the low-pressure chamber Y side



described in claim2, the swelling portion 41 is fornmed on the
hi gh- pressure chanber side of the joint portion of the blade 4 to the
roller 3, and the recessed portion 52 for receiving the swekng portion

i s.provided on the high- pressure chanber side of the swi nfgit§ &ws
according to the present invention as described ifn cla
swelling portions 41, 41 are forned in a pair on both the =g
side and the | ow pressure chanber side at the joint portion.o

Furt her,

chanber

blade 4 to the roller 3, and the recessed portions 52, 52. for receiving
the swelling portions 41, 41 are provided on both the hi gh-pressure
‘chanber side and the | ow pressure : 3

10

15

20

ahd the foregoiﬁg circular arc. The reason of this is as
follows. Wheh the recessed‘portioh 52 is formed only on
one side of the bush 5 opposite to the high-pressure
chamber X, and wh.en' a locus drawn from a point. of the
recessed portion 52 opposite to the opening 24 to a point
of the bush 5 on the low-pressure chamber Y side opposite
to the opening 24 is shaped into a circular arc as
indicated'by imaginary'line in Figf 2, the roller 3, when

having reached the top dead center position, is brought

intd contact with the arc portion of the bush 5.

- Accordingly, the bush 5 needs to be disposed radially

outward with respect to the inner ‘wall surface of the
cylinder chamber 21. As a result, the clearance between
the outer peripheral surface of the roller 3 and the bush 5

could not be lessened due-ﬁo_the diSposition of the bush 5.

Further, the swelling portion 41 may also be

formed so as to be protuberant at the joint portion of the
blade 4 to the rollér 3 on the lOw—pressure'chamber Y side,
linearly <from .a poftion of fhe ‘outer periphery of the
roller 3 to the joint portion of the blade 4, as shown in
Fig. 4. In this case, 'thé recessed portion 52 for

receiving the swelling portion 41 is provided at a portion

of the bush 5 oppoéite to the opening 24 of the retainer

hole 25 on the low-pressure chamber Y side.

This Sheet Has Been Replaced
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chanber side of the sw ngi ng bush 5. Further, according to the

. ‘the swinging bush 5. conprises
a pai g&wt n| ar lae hes 5a, 5b having a semi-circular cross section, the
recep ‘? formed between opposite sur -
busthes he unitary bushes b5a, 5b are prov$§ﬁ ‘%:ég@i%sed
portio _ _a.

~

.~ 18 -

Otherwise, the swelling portion 41 provided at
the joint portion of .the_ blade 4 on the low-pressure
chamber ¥ side may be shaped into a circular arc, as shoWn
in Fig. 5.

5 | Thus, also with the arrangement of Fig. 4, the
blade 4 is reinforced by the_swelling portion 41 formed at
the joint portion of the blade 4 on the low-pressure
chamber Y side, as in-the foregoing case. As a result, the
blade 4 can be prevented from being fracture-damaged at its

10 joint portlon to the roller 3. Further, at the same time,
when the roller 3 has reached the top dead center position
during its operation within the cylinder chamber 21, the
swelling portion 41 of tﬁe-blade 4 is inserted into the
recessed portion 52 of the bush 5. Accordingly,

15 ineffective volume formed between the outer peripheral

| surfaee.of the roller 3 and the.bush S in the top dead.
.center position and on the higﬁ—pressure.chamber X side cen
be lessened as compared to a case where the recessed
portion 52 is hot provided.

20 -1 As described hereinabove, when the swelling

- portion 41 is provided at the joint portion of the blade 4
on the low-preSSure chamber ¥ side, and besides when the
recessed portion 52 for receiving the swelling portion 41
is formed on the iow—pressure Chamber Q side of the bush 5,

25 it is preferable that a linear notch 53'is formed in the



| dent+eal—shape, respectively, for receiving the swelling portion 41
fornmpd at the oi nt portion of the bl ade 4. Further, according to
t he P V’éﬁpfa@d as described in claimb, the roller 3 has, on an

out er b Im yortlon opposite to the swinging bush 5, a fitting
gr oov in parallel to the drive shaft 6, Bl-ade.4d
conprises an inserting portion 4a to be inserted intg &Hgé X IﬂMS/GEﬁN(
51*in such a way that the inserting portion 4a is frge to BEMB and
retreat, a coupling portion 4b which is thicker than the |nsert|ng
portion 4a and which is to be securel’y ¥ tted to the-

——

ove

vicinity of the openincj end of the receptive groove 51 on
..'-the high—pf:essure chamber X side of the bush 5 so as to
extend along a line that .connects a point of intersection
between an oblique line fbrming the recessed portion 52 and
5 a circular arc forming the profile of the bush 5 with
another point of intersectidn between a line foming the
opening 24 ‘on the _high—'p'réssure chamber X side and the
foregoing circular arc, as éhown in Fig. 4. The reason of
this is as follows. When the recessed portion 52 is formed
10 only on the low—,preésure chamber Y side of the bush 5 as in
the cases of Figs. 2 and 3, and when a locu_s drawn from a
point of the recessed portion 52 opposite to the opening 24
to a point of the .bush 5 on the high-pressure chamber X
side opposite to the opéning 24 is a circular arc. as
15 indicated by imaginary line in Fig.' 4, the roller 3, when
having reached the top dead center position, is brought
into contact with the arc portion of 'thé bush 5.
Accordingly, the bush 5 needs to be disposed radially
outv.tard of the inner wall surface of the cylinder chamber
20 . 21. As a re.s;ult,. ‘the clearance between the. outer
peripheral surface of the roller 3 and the bush 5 could not

be lessened due to the disposition of the bush 5.
Further, the swelling portion 41 may ‘also be
formed oh both ttte- high-pressure chamber X side and the

25 low-pressure chamber Y side at the joint portion of the



f|tt|ng groove 31, and the swelling portion 41 formed between the
n-se,r_l_l_ng_pmt%&and the coupling portion 4b. According to
the invention as described in claim 1, the blade 4 is reinforced by the
swel Wﬂfﬂ:stﬂemeﬂﬂcedpr ovided at the joint portion of the blade 4 to the

rolle he bl ade 4 can be prevented from beipg.fracture-
damag t portion to the roller 3, despite i §HI83‘SH§ET lHNgl
t hat the b

protrusively provided on an outer )erl ph El? on
of the roIIer '3 and the protruding tip side of the bl atte—d—s 'ng ted
into the receptive groove 51 of the-bwh 5 so as to be free to advance:
and retreat. Still, the swinging bush 5 is :

blade 4 to the roller 3, as shown in Fig. 6.. In this case,
recessed portions 52, 52 for receiving the swelling
portions 41, 41 are prov'ided' on both the high-pressure
chamber X side and the low-pressure chamber Y side of the
5 bush 5, respectively.

| With the above arrangement, when the roller 3 has
reached the top dead center position. during its operation
within the cylinder chamber 21,_' the swelling pdftions 41,
‘41 of the blade 4 on the high- ahd low-pressﬁre- chamber X,
lb Y sides are inserted into the recessed portions 52, 52,
fespectively, of the bush 5. As a result, ineffective
volume formed between the outer periphéral surface of the
roller 3 and the bush 5 can be lessened so that the
volumetric efficiency of the .compressor can be improved.
15 Further, at thé : same time, t_he blade 4. can be even more
reinforced by the swellihg_ portions 41, 41 so that the
-rigidity'of the joint portion of the blade 4 can.be further

enhanced, with improvéd reliability. |
Otherwise, the bush 5 may be formed into a
20 | cylindrical shape having a receptlve groove 51 w:.th its one
radial side opened to the cylinder chamber 21 and the other
side closed. Moreover, the bush 5 may also be formed of a
pair of unitary bushes 5a, S5b of semi-circ_ular shape in
cross section.as shown in Fig. 6, and a receptive groove 51

25 for receiving the protruding tip side of "the blade 4 is



pr'ovi ded with the recessed portion 52 for receiving the
swel ling portion 471. Therefore, when the roller 3 has reached the top
dead Centis SieaFad BRiREplcedNg its operation within the cylinder chanber 21,

. e. when I"m”"'"l"”m“r the blade 4 is inserted deeply inside of the _
THIS SH;

receptlve
SHELI nnq UL WI

| REPLACED
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forméd between opposité faces of these unitary bﬁshes 5a,
5b. Further, at one end.of the unitary bushes 5a,.5b in
the circular arc direction are ﬁrovided'recessed portions
52 of identical shape and for receiving the swelling
5 _' portions 41 provided on the high— and low—pressﬁre chamber
sides at the joint portion of the blade 4, so that the
unitary busheé 5a, 5b éfe supported by the retainer hole
25. | By so doing, when the swelling. portions 41 are
provided on the high- and 1ow—pressﬁre chamber sidés at the .
10 joint portion of ‘the blade 4. as shown in Fig. 6, the
receptive groove 51 and the. recessed portion 52 can be
.easily formed in the swinging bush 5, which is advantageous
in its manufacturing prodess._ Yet, since the unitary
bushes 5a, 5b are of identical shape, component parts
15 involved can be standardized for common use.  Moreover,
when the unitary bushes 5a, 5b are assembléd'symmetrically
to the retainer hole 25 of the cylinder '2', the unitary_
bushes 5a, 5b can be pfévented from being mis-assembled, by
virtue of their identiéal.shape.
20 ' Although the above embodiments have been
described taking the éase where the blade 4 is protrusively
_ formed integrally with part of the outer peripherai surface
of the roller 3, yet the present invention of course can be
applied to other cases where; for example, a fitting groove

25 31 extending in the axial direction is . provided on the



groove 51 of the bush 5 until the outer peripheral surface of the roller

I s brought

into contact with a portion of the inner wall surface of the

cylinhder chanber 21 opposite to the bush 5, the swelling portion 41
provided at the joint portion of the blade 4 is inserte e--the recessed

portion 52 of the bush 5. As a result, ineffective volu
peri pheral surface of the roIIer 3 and the bysh 5 ing
dead center position on the high- pressure chanber X si
as-conpared to when the recessed portion 52 is not provided. Accordingly,

t he outer

when the discharge stroke is finished2@&d shifted to the suction stroke
with the joint portion of the blade 4 reinforced, where suction gas is
sucked into the | ow pressure chanber

10

15

‘outer peripheral surface of the roller 3, as shown in Fig.

7, and the base side of the blade 4 is coupled with the
fitting groove 31 in a buried state. In such a case, while

the swelling portions 41 are formed at the joint portion of

the blade 4 as shown in Fig. 7, the coupling poftion 4b of

the blade 4 with the fitting groove 31 is formed thicker

than the inserting portion 4a to the receptive groove 51 so

that not only the rigidity of the Jjoint portion is
enhanced, but also the rigidity of the coupling portion 4b

with the fitting groove 31 is also enhanced. Further, when

the blade 4 is formed-independently of the rol;ef 3, the

swelling portion 41 may also be formed on only either one
side of the high- or low-pressure chamber side, other than
formed on both the high- and low-pressure chamber sides as

shown in Fig. 7.

This Sheet Has Been Replaced
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Y, high-pressure gas remaining in the ineffective volune can be suppressed
fromflow ng back toward the | ow pressure chanber Y to re-expand, so that
the volunetric effitrency  of the conpressor will never deteriorate. :
Al so, accCrigBhed HhBebdReplabdeNt i On as described in claim2, the swelling

portion 41 he high- pressure chanber X sifte~s the jOIﬂt
Im Imll o the roller 3, and the recess’,’ﬂ@ '

porti.on of
- 23 -

retei vi ng

CLAIMS

1. A rotary compressor which comprises: a cylinder (2)
having a cylinder chamber (21); a roller (3) fiﬁted to ‘an
eccentric shaft (61) of a drive shaft (6) and internally
5 provided in the cylinder chamber (21); a blade (4) which is
protrusively coupled with an outer peripheral portion of
the roller (3) and which partitions interior of the
cylihder chamber (21) into a low-pressure chamber (Y)
communicating with a suction_port (22) and a high-pressure
10 chamber (X) communicating with a discharge port (23); and a
swinging bush (5) which has a receptive groove (51) for
receiﬁing a'protruding tip side of the blade (4) in such a
'wéy that the tip side of the blade (4) is ffee to advance
and retreat, and which is swingably supported to a retainer
15 holg (25) provided in the cylinder (2), characterized in

that the rotary compressor further comprises:
a swelling portion (41) formed at a joint portion
of the blade'(4) to the'roller_(3j; and a recessed portion
(52) formed in the bush (5)'and'serving for receiving the’

20 swelling portion (41).

2. The rotary compressor as claimed in claim 1, wherein
the swelling portion (41) is formed on the high-pressure
chamber side of the Jjoint portion of the blade (4) to the

‘roller (3), and the recessed portion (52) for recei#ing the

* c L M s *




t he smelIing‘BEFFTBﬁf¢rﬁﬂ}4u4mided on the high-pressure chanber X side of

t he bush 5. A@ha&kasygﬁ reSS|ve stress that acts on the blade 4 can.
be relieved by rtion 41, so that the blade 4 can be
effectively pr ing fracture-damaged. Morepye

roller 3 has reac ead center position of the | Sy

21 during its operatlon within the cylinder chanber 21,.
portion 41 of the blade 4 on the high-pressure.chanber X 3

into the recessed portion 52 of the bush 5, whereby |neffect|ve
=24 -

swelling portion (41) is provided on the high-pressure

chamber side of the swinging bush (5).

3. The rotary combressor as claimed in claim i, wherein

'the swelling portions (41) (41) are formed in a pair 6n both

S "~ the high-pressure chamber side and the low?éreSSure chamber
side at the joinf portion of the blade (4) to the roller
(3),'ahd the recessed portions (52) (52) for reeei§ing the
swelling portions (41) (41) are provided on both the high-
pressure chamber side and the low-pressure chamber side of

10 the swinging bush (5).

4. The rotary compressor as elaimed in claim 3, wherein

the swinging bush (5) is composed -of a pair of unitary
'_bushes‘(Sa)(Sb) having a semi-circular cross section, the
receptive groove (51) is formed between opposite faces of

15 the unitary bushes (5a)(5b), and recessed portions (52) of
identical shape for receiving the swellinq portions (41)
formed_at the joint portion of the blade (4) are provided

in the unitary bushes (5a) (5b).

{or, ,
5. The rotary compressor as clalmed in clann/;, wherein
20 the roller (3) has, on an_outer peripheral portion thereof

opposite to the swinging.bush (5), a fitting groove (31)

extending. in parallel'to the drive shaft (6), and the blade

* [ L M S *




vol u med between the outer peripheral surface of the roller 3 and the
bush 5 on t he hi gh-pressure chanber X side can be further |essened, while
e j-oi Rt ﬂﬁhohwmkthal bl-ade 4 can be reinforced. Accordingly, the
voLurretrl ﬁw of the conpressor can be inprovese~ln proportlon
ns '

Furt her, he i nvention as described in dl Bilga
smelllng portio 1 are fornmed on both the high{pressjyte AR
side and the | ow pressure chanber Y side at the joi NnT~pse fﬂncggn

blade 4 to the roller 3, and recessed portions 52, 52 for recerwng the
swel ling portions 41, 41 are provided.oj5 hoth the hlgh- pressure chammber X
side and the Iomfpressure chanber Y 'side :

(4) comprises an inserting portion (4a) to be inserted into

the receptive groove (51) in such a way that the inserting
portion (4a) is free to advance and retreat a eoupling
portion (4b) thicker than the inserting portlon (4a) end'

5 securely fitted to the fitting groove (31), and the
swelling portion (41) formed between the insertiﬁg portion

(4a) and the coupling portion (4b).

6. The rotary compressor as claimed in claim 2, wherein

the roller (3) has, on an outer peripheral portion thereof

10 _opposite to the swinging bush (5), a fitting groove (31)
extending in parallel to the drive shaft (6), and the blade

- (4) comprises an inserting portion (4a) to be inserted into

the receptive groove (51) in such a way that the inserting

" portion (4a) is free. to advance and retreat, a coupling

15 portion (4b) thicker than the insertinglportion (4a) and

securely fitted to the fitting greove (31), and the
swelling portion (41) formed between the inserting ﬁortion |

(4a) and the coupling portion (4b).

7. The rotary compressor as clalmed in claim 3, wherein
20 the roller (3) has, on an outer-perlpheral portion thereof
opposite to the swinging bush (5), a fitting grodve (31)

extending in parallel to the drive shaft (6), and the blade

(4) comprlses an inserting portion (4a) to be inserted into

HIIIIII IHIH IIIH Hlll 0l



of the bush 5. As a result when the roller 3 has reached the top dead
center position during_its operation within the cylinder chanber 21, the

swell i ng pdhis Pheptdlag Been Replaced -11-
- the bl ade 4 - nd | ow pressure chanber X and f¥~
I nserted int portions 52, 52 of the ' »

-

- 26 -

the receptive groove (51) in such a way that the inserting

- portion (4a) is free to advance and retréat, a coupling
portion.(4b) thicker than the inserting portion (4a) and
securely fitted to the £itting groove (31), and the

5 swelling portions (41)(41) formed between the inserting

portion (4a) and the coupling portion (4b).
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bush 5, respectively. Accordingly, ineffective volunme fornmed between
the outer peripheral surface of the roller 3 and the bush 5 can be

| essened so that the volunetric efficiency can be enhanced. At the
sare tinme, both conpressive stress and tensile stress can be relieved by
the swelling portions 41, 41, so that the blade 4 can be f# er '
rei nforced. Thus, the r|g|d|ty of the joint portloHWstﬁ:
can be further enhanced by the two 'swelling portions 41, {41. .
Further, according to the invention as described in claim2s
bush 5 is conposed of a pair of unitapy bushes 5a, 5b of seni-cir 2
shape in cross section, the receptive groove 51 is fornmed between opposite

. ABSTRACT

A constructioﬁ which includes a swinging type

blade and yet which allows compressor reliability to be

improved by preventing'a blade from being fracture-damaged

5 at its joint portion. | still, ineffectix;re volume can be
reduced.

In a rbtary compressor adopting a swihging type

| biade, a swelling portion (41) is formed at the jointl

portion of the blade (4) with a roller (3). Further, a

10 recessed portion (Szj_for receiving the swelling portion

(41) is provided in a swinging bush (5).

iy Wd



faces of these unitary bushes 5a, 5b, and recessed portions 52 of

i dentical shape for receiving the swelling portion 41 formed at the joint
portion of the blade 4 are provided in the unitary bushes 5a, 5b.
Therefore, the unitary bushes 5a, 5b can be fornmed into the sane shape,
making it possible to standardize conponent parts for c use. As a

result, the nmachinability of the smnnglng bush 5 can be. ﬁ d. while the
&&J o Sligy
CED

unTtary bushes 5a, 5b can be prevented fron1be|ng m s-

Fig. 1

2
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- 12 - Further, according to the invention as descri bed

inclaim5, a fitting groove 31 is provided at an outer peripheral portion

of . the roller 5 opposite to the swinging bush 5 so as to extend axially,

and a coupling portion 4b which is thicker than the inseftirng-postion 4a

of the blade 4 and which ranges to the inserting porti 'on! %E’Svsgfﬂhms BEen i
_ : REPLACED .

Fig 2

5 52 4 5l 25
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4| 53 24 3

Has Been Replaced
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swelling portion 41 is fitted to the fitting groove 31. As aresult, the
rigidity of not only the joint portion but also the coupling portion 4b.

can be enhanced. BRI EF DESCRI PTI ON OF THE DRAW NGS ' Fig. 1is a
plan view showing the main part of the rotary conpressor pes '
present invention; Fig. 2 is an enlarged cross-9g

the sanme main part; Fig. 3 1s an enlarged crossg-
of “the main part, showi ng another enbodi nent of the presé
Fig. 4 is an enlarged cross-sectional view of the main part,
sti.ll another enbodinment of the

Fig. ' 4 :

\*

Fig. 5
25 5 4 51 52
[/ ]/
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I nvention; Fig. 5 is an enlarged cross-sectional view of the

main part, showing still another enbodinent of the invention;
- 13- Fig. 6 is an enlarged cross-sectional view of the min
patgt, showing still another enbodinent of the ) '

“~

_Fig.6

This Sheet Has Been Replaced
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I nventi on; Fig. 7 is an enlarged cross-sectional view of the

main part, showing still another enbodinent of the invention; and
Fig. 8 is a cross-sectional view showing a conventional rotary conpressor.
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Fig. 1.,illustrates

cYlinder part of the conpression nenber in the roya
- Thi's conpression nenber 1 conprises. a cylinder 2 which hgs

chanber 21 in its inside-and which are provided wth a sis
a di scharge port 23 both opened

This Sheet Has Been Replaced
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to the cylinder chanber 21, and a roller 3 internally fitted to the
cyl i nder chanber 21. A blade 4 is forned at a portion of the outer
periphery of the roller 3 integrally therewith so as to protrude radially
oupward. Further, at an intermediate portion between the, uction port 22
and the discharge port 23 of the cylinder 2 is forned a r TBjITS hol e 25, -
ci rcular in cross section, having an opening 24 opened t¢g th : der
chanber 21. Further in the retainer hole 25 is providét~a A& )
bush 5, which has a receptive groove 51 for receiving the™p .‘@gﬂi'
tip side of the blade 4 in such a way that the tip side of the bl atte

' Fig. 8

This Sheet Has Been R,
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- 14- 4 is free to.advance and retreat, and which is sw ngablqk/é OLFO_C/ %

supported by the cylinder- 2. By the protruding tip side of the blade 4 (
being inserted into the receptive groove 51 of the bush 5 in such a way 3
that the tip side of the blade 4 is free to advance and retreat, the |
interior of the «cylinder chanber 21 is partitioned into a | ow pressure |

chanber Y communicating with the sucttoh port 22 and a
. REPLACEMENT SHEET

07 0CT 1996

ROTARY COMPRESSOR

TECHNICAL. FIELD
The present invention relates to a rotary
compressor primarily for use in a refrigerator. |
BACKGROUND ART
Generally, a rotary compressor has a motor-driven
' compression member provided within a closed casing. This
compression member comprises: a cylinder which has a
cylinder chamber, and a .suction port and a discharge port
both opened to the cylinder chamber; a roller which is
insertedly fitted to an eccentric shaft of a drive shaft
extending from the motor and which revolves in the cylinder
chamber along with rotation of the drive shaft; and a blade.
whiqh is supported aﬁ an interme.diate portion between the
suction port and discharge port of the cylinder so as to be
free to advance and retreat radially. The blade is so
arranged that part of high-pressure gas discharged from the
discharge. port acts- on its back face as back pressure,
‘which back pressure in turn causes the tip of the blade to
be always kept in contact with the outer peripheral surface
of the roller. As a result, the interior of the cylinder

chamber is partitioned into a low-pressure chamber



hi gh-pressure chanber X communicating with the discharge port 23.
Furthernore, by the blade 4 being inserted into the busF‘%_Tzkﬁq |§ ET
is made not to rotate but to nove along the inner peripHe r éﬁ

the cylinder chamber 21. . It is noted that, in Fig. 1, jrgference nuner
6 denotes a drive shaft having its eccentric shaft 61 pijeds 07 OCEN99& hé;
roller 3. Wth the above-desczibed arrangenent,| 4 swelling

portion 41 is formed so as to be outwardly protuberant atf ‘The jornt
portion of the blade 4 to the roller 3 on at |east one 4ide of the
hi gh- pressure chanber X side and the | ow pressure chanber Y side.

Moreover, the bush 5 is provided with a recessed portion 52 for receiving

the communicating with the suction port and a high-pressure

chamber communicating with the discharge port.

However, when the blade is supported to. the -
cylinder so as to be free to advance and retreat, and has
back pressure given on its back face side so that the tip
of the' blade is always kept in contact:'with the outer
peripherai surface of the roller as described above, the
contact portion between the blade and the outer peripheral
surface of the roller is poorly fed with lubricating oil so
as to be brought into metallic contact, during relative
rotation of the roller and the.blade. The result would be
greater friction 1loss due .to' sliding resistance and
therefore greater power losé, to a disadvantage. Further,
high-pressure gas compressed in the high-pressure chamber
may leak through the contact portion between the tip side
of the blade and the roller into the low-pressure chamber.
This would cause another problem that compression
efficiency deteriorates.

Thus, the preéent inventor hés before proposed a
rotary compressoxr which can 'sélve the above problems
(Japanese Patent Application.No. HEI 4—25275d). Although
this patent appliéation has not been laid open yet, nor is
it the prior art of'the present invention, yet it is. here
described for an easier understanding of the present

invention. - The rotary compressor, as shown in Fig. 8,



swel ling portion 41. In the actual case, as apparent fromFig. 2,

in which the installing portion between the joint port T AL e e

and the bush 5 is shown enlarged, the swelling portionf#4 Pﬁ-ﬁQEMEiT ILéiHﬁéﬁr y

pr ot uberant over the range from - 11y -
, 07 OCT 1996

comprises a cylinder A having a cylinder chamber 11, and a
roller C fitted to an eccentric shaft Bl of a drive shaft B
and internally provided in the cylinder chambér'Al. In the
rotary compressor, a blade D is coupled with an oﬁter
peripheral poftion of the roller C so as to protrude
radially outward, while é retainer hole A5 of circular
shape in cross section having an opening A4 opened to the
cylinder chamber Al is_ fo;‘méd at an intermediate portion
between a suction port A2 and a discharge port A3 both
provided in the cylinder A. 1In this.retainer hole A5 is
‘provided a swinging bush E which has a receptive groove E1
for receiving the érotruding tip side of the blade D 'in
such a way that the tip side of blade D is free to advance
and retreat, and which is swingably retained to the
cylinder A. In this arrangement, the protruding tip side
of the blade D is inserted into the receptive groove El1 of
the bush E so as to be free to advance and retreat, whereby
the interior of the cyIindef chamber Al.is partitioned into
a low-pressure chamber Y commﬁnicating with the suction
port A2 and a high-pressure chamber X communicating with
the discharge port A3. Besides, the blade D is insefted
into the bush E, whereby the roller C is non self-rotary
type and operates along the inner peripheral surface of the
cylinder chamber Al. Tt is noted that, in Fig. 8,

s

reference character F denotes a valve plate disposed'on the



a portion of the outer periphery of the roller 3 to the _joint portion of
the blade 4 is fornmed over the entire wdth of the bla enﬁpeé
portion of the blade 4 to the roller 3 on the high-predsyLe r
side. Besides, the recessed portion 52 for receiving tHefswel ling portilo
41 is forned at a position of the bush 5 opposite to th¢ Jod@Ti9QT2of ;the

retai ner hole 25 on the high-pressure- €hanber X side. O her wissé,
the swelling portion 41 provided at the joint portion the bl ade~4—may:
be shaped into a circular arc, as shown in Fig. 3. w. .. Wth the

above arrangenment, ‘the adoption of a swinging type blade 4 allows the ~
yarlous adg@l‘[]etflgessicf'é of the discharge port A3 and G denotes a

receptive plate of the valve plate F.

With the roller € in operation within the
cylinder chamber Al by the drive of the drive shaft B, the
blade D coupled with the outer peripheral portion of the
roller C is moved to advance and retreat with respect to
the receptive groove E1 in accompaniment by the swing of
the bush E. By this operation, the interior of the
cylinder chamber Al is partitioned into the high;pressure
chamber X and the low-pressure chamber Y. Gas fluid is
sucked through the suction port A2 into the low-pressure
chamber ¥, while gas fluid compressed in the high-pressure
chamber X is discharged thrbugh the discharge port A3 to
outside. |

As described above, in the so-called swinging.
type blade in which the blade D is provided on the outer
beripheral surface of the roller C so as to p;otrude
radially outward and the protruding tip side of the blade D
is inserted into the receptive groove El1 of the bush E so
as to be free to advance and retreat, the blade D and the
roller C will not be moyed'relative to each other and the
blade D will not be brought into contact with the outer
peripheral surface of the roller C, either, unlike the
conventional counterpart in which the protruding tip of the

blade D is always kept in contact with the outer peripheral



descri bed before to be exhi bited. Further, at the sane tine, the blade 4

can be reinforced by the swellingportion 41 provided af_the joint porfi

on -

of the blade 4 on the high-pressure chanber X side, s I 4
can be prevented from being fracture-damaged at the | iHEﬂRCEMB\I'PSﬂﬂETt
roller 3. Yet, when the roller 3 has reached the top}d
during its operation within the cylinder-chanber 21,

side of the blade 4 is inserted deeply inside of the
of the bush 5 until the outer peripheral surface of t

into contact with a position opposite to the bush 5 o
surface of the cylinder chanber 21, the

surface of the roller C. As a result, friction loss due to
the contact between the roller C and the blade D can be
suppressed so that power loss can be reduced. Yet, high-
pressure gas in the high-pressure chamber .X can be
prevented from leaking through the contact surfacé between
the blade D and the roller C into the low—pressure chambexr
Y, so that éompressive efficiency can be improved.

ﬁowever, according to the above-described
arrangement, with the rolier ¢ in operation within the
cylinder chamber Al, the +tip side of the blade D
protrusively provided on the 6uter peripheral surface of
the roller C moves to advance and retreat within the
receptive groove El1 -of the bush E, while the bush E
swingingly moves after the movement of fhe roller C within
the retainer hole A5. As a result, when the roller C is
operated, for example, clockwise in the figure, tensile
stress in the direction of arrow Z in Fig. 8 concentrates
on the low-pressure chamber Y side in the joint portion of
the blade D to the roller €, while compressive stress
concentrates on the high-pressure chamber X side in the
joint portion of the blade D to the roller C. Due to this
fact, the blade D has been easily fracture-damaged at the

joint portion, to a problem.

he
i on



- 16- swelling portion 41 of the blade 4 is inserted into the recessed
portion 52 of the bush 5. Therefore, ineffective volune forned between
the outer peripheral surface of the roller 3 and t hgtsh~b-in.the {0
dead center position on the high-pressure chanber X [siREGLAGEMENT SRERICHd.
As a result, when the discharge stroke is finished gnd s d -
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DISCLOSURE OF THE INVENTION

It is a primary object of the present invention
to provide a - rotary compressor which, despite the
construction having a swinging type blade, can be improved
in reliability by preventing the blade from being fracture-
damaged at its Jjoint portion to the roller and vet which
can be impfoved in volumetric efficiency'of the compressor
by reducing ineffective volume on the high¥pressure chamber
X side.

To achievé the above object, according to the
present invéntion as described in claim 1, the rotary
compressor comprises: a cylinder 2 having a . cylinder
chaﬁber 21; a roller 3 which is fitted to an eccentric -
shaft 61 of a drive shaft 6 and which is internally
provided in the cylinder chamber 21; a blade 4 which is
protrusively coﬁpled' with an outer peripheral portion of
the roller 3 and which partitions the interior of the
cylinder chamber 21 into a low-pressure chamber Y
communicating with a suction port 22 and a high—_pressure
chamber X communicating with . a discharge port 23; and a
swinging bush 5 which has a .receptiﬁe gfoove 51 for
receiving the prﬁtruding tip side of the blade 4 in such a
way that the tip side of the blade 4 is free to advance and
retreat, and which is swingably supported to a retainer

hole 25 provided in the cylinder 2, characterized in that



to the suction stroke, where suction gas is sucked into the |ow pressure

chanber Y, high-pressure gas renmaining in the ineffecti
prevented fromflow ng back toward the |ow pressure]
re-expand. Accordingly, the volumetric efficiency of t
be i nproved. As descri bed above, when the swefl |
provi ded at the joint portion of the bl gde 4 on the hi
X side, and besides when the recessed portion 52 for r

Q6T 1996an]

ht p
iying the

n ortion 41f

can be

er X side ol 1
peot-cl B3 i s

swel ling portion 41 is formed on the high-pressure ch
bush 5, as shown in Fig. 2, it is preferable that a |

Al

tﬁe rotary compressor further comprises a swelling portion
41 formed at the joint portion of the blade 4 to the roller
3, and a recessed portion 52 formed in the bush 5 and for
receiving the swelling portion 41.

Also, -according to the present invention as
described in claim 2, the swelling portion 41 is formed on
the high-pressure chamber side of the Jjoint portion of the
blade 4 to the roller 3, and the i-ecessed portion 52 for
receiving ﬁhe swelling portion is provided on the high-
pressure chamber side of the swinging bush 5.

| Further, according to the present invention as
described in claim 3, the swelling portions 41, 41 are
formed in a pair .on both the high-pressure chamber side and
the low-preésu;e chamber side at the joint portién of the
blade 4 to the roller 3, and the recessed portions 52, 52.
for receiving the 'swelling portions 41, 41 are provided on
both the high;-pressur'e chamber side and +the low-pressure
chamber side of the swinging bush 5.

Further, according to the present invention as
described in claim 4, the sw;i.nging bush 5. comprises a pair
of unitary bushes Sa, 5b having a semi~circular cross
section, the receptive groove 51 is formed between opposite
surfaces of the unitary ”bushes 5a, 5b, and the unitary

bushes Sa, 5b are provided with recessed portions 52 of




formed in the vicinity of the opening end of the recept ir\,ﬁe~_grnnve 51 on

the | ow pressure chanber Y side of the bush 5 so as to]eRERUMERERNESHET e

that connects a point of intersection between an obliqgpeftT ' h

recessed portion 52 and an circular arc form ng the prpf I?]nzqubhe bughj 5
np th eif%g

wi th anot her point of intersection between a line fornjn
on the | ow pressure chanber Y side - 8 -

identical shape, respectively, for receiving the swelling
portion 41 formed at the joint portion of the blade 4.

Further, according to the present invention as
described in claim 5, the roller 3 has, on an outer
peripheral portion opposite to the swinging bush 5, a
fitting groove 31 extending in parallel to the drive shaft
6, and the blade 4 comprises an inserting portion 4a to be
inserted into the recepfive groove 51 in such a way that
the inserting portion 4a is free to advance and retreat, a
coupling portion 4b which is thicker than the inserting
portion 4a and which is to be securely __fj.tted to the
fitting groove 31, and the. swelling portic;n 41 formed
between the inserting portion 4a and the coupling portion
4b.

Accﬁording to the invention as described in claim
1, the blade 4 is reinforced by the swelling _portion 41
provided at the joint portion of the blade 4 to the roller
3 so that the blade 4 can be prevented from being fracture-
damaged at its joint portion to the roller 3, despite its
construction that the blade 4 is protrusively provided on
an outer ﬁeripheral portion of the rollef 3 and the
protruding tip side of the .blade 4 is inserted into the
receptive gfoove 51 of the bush 5 so as to be free to
advance and retreat. Still, the swinging bush 5 is

provided with the recessed portion 52 for receiving the



and the foregoing circular arc. The reason of this is as follows. When
the recessed portion 52 is fornmed only on one side of |

to the high-pressure chanber X, and when a | ocus drawnjffrt MﬁN'ﬁt HEETt he
recessed portion 52 opposite to the opening 24 to a poi | of the DUS

the | ow pressure chanber Y side opposite to the opening R4037 oq]am [

a circular arc as indicated by inmgi raty-line in Fig. the roller™3

when having reached the top dead center position, is b ght—+nt+e—eoat gct.
with the arc portion of the bush 5. :

swelling portion 41. Therefore, when the roller 3 has
reached the top dead center position during its operation
within the cylindez_' chamber 21, i.e. when the tip side of
the blade 4 is inserted deeply inside of the xeceptive
groove 51 of the bush 5 until the outer peripheral surface
of the roller 3 is brought into contact with a pdrticn of
the inner wall surface of the cylinder chamber 21 opposite
to the bush 5, the sweiling portion 41 .provided at the
joint portion of the blade 4 is inserted into the recessed
portion 52 of the bush 5. As a result, ineffective volume
formed between the outer peripheral surface of the roller 3
and the bush 5 in the top dead center position on the high-
pressure chamber X side can be reduced, as compared to when
the recessed portion 52 is not provided. Accordingly, when
the discharge stroke is finished and shifted to the suction
stroke with the joint portion of the blade 4 reinforced,
where suction gas is sucked into the low-pressure chamber
Y, high-pressure gas remaining in the ineffective volume
can be suppressed from flowing back toward the 1ow-§ressure
chamber Y to re-expand, so that the volumetric efficiency
of the compfessor will never deteriorate.

Also, according to the invention as described in
claim 2, the swelling portion 41 is formed on the high-
pressure chamber X side at the joint portion of the blade 4

to the roller 3, and the recessed portion 52 for reéeiving



Accordingly, the bush 5 needs to be disposed radially outward with respect
to the inner wall surface of the cylinder chanber 21
cl earance between the outer peripheral surface of the
bush 5 could not be | essened due to the disposition of |t e
Further, the swelling portion 41 may also be fornmed sofag
protuberant at the joint portion of theo blade 4 to the rnIIer

| ow pressure chanber Y side, linearly froma portion e :
peri phery of the roller 3 to the joint portion of the bl ade 4 as shown fi ri
Fig. 4. In this case, the recessed portion 52 e

swel ling portion 41 is provided at a portion of the bush 5 opposite to the
openi ng 2¢nh8f A 1MAI PBEtion 41 is provided on the high-pressure

chamber X side of the bush 5. As a result, compressive
stress that acts on the blade 4 can be relieved by the
swelling portion 41, so that the blade 4 can be effectively
prevented from being fraéture—démaged. Moreover, when the
roller 3 has reached the top dead center position of the
cylinder chamber' 21 durlng its operation within the
cylinder chamber 21, the swel 1ng portion 41 of the blade 4
on the high-pressure chamber X side is inserted into the
recessed portion 52 of the bush 5, whereby ineffective
volume formed between the outer peripheral surface of the
roller 3 and the bush 5 on the high-pressure chamber X side
can be further lessened, while the joint portion of the
blade 4 can be reinforced. Accordingly, the wvolumetric
efficiency of the compressor can be improved in proportion.

Further, according to the invention as described
in claim 3, a pair of swelling portions 41, 41 are formed
on both the high-pressure chamber X side and the low-
pressure chamber Y side at the joint portion of the blade 4
to the roller 3, and recessed portions 52, 52 for receiving
the swelling portions 41, 41 are provided on both the high-
pressure chamber X side and the low-pressure chamber Y side
of the bush 5. As a result, when the roller 3 has reached
the top dead center position during its operation within

the cylinder chamber 21, the swelling portions 41, 41 of



hol e 25 on the | ow pressure chanber Y side.

O herwi se, the swelling portion 41 provided at - the joipdpartjion of the
4 on the |owpressure chanber Y side nay be .ShEmeLAGEMENTCSH s
as shown in Fig. 5. —

bl ade

arc,
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the blade 4 on the high- and low-pressure chamber X and Y
sides are inserted into the recessed portions 52, 52 of the
bush 5, respéctivgly. Accordingly, ineffective volume
formed between the outer peripheral surface of the roller 3
and the bush 5 can be lessened so that the volumetric
efficiency can be enhanced. At the same time, both
compressive stress and tensile stress can be relieved by
the swelling portions 41, 41, so that the blade:'4 can bé
further reinforced.  Thus, the rigidity of the Jjoint
portion of tﬁe blade 4 can be further enhanced by the two

swelling portions 41, 41.

Further, according to the invention as described:
“in claim 4, -the swinging bush 5 is composed of a pair of

‘unitary bushes 5a, 5b of semi-circular shape in cross

section, the receptive groove 51 is formed between opposite
faces of these unitary bushes 5a, 5b, and recessed portions
52 of identical éhape for réceiving the swelling portion 41
formed at the joint portion of the,blade 4 are provided in

the unitary bushes 5a, 5b. Therefore, the unitary bushes

5a, 5b can be formed into the same shape, making it

possible to standardize component parts for common use. As
a result, the machinability of the swinging bush 5 can be
improved while the unitary bushes 5a, 5b can be prevented

from being mis—assembled.

r



Thus, also with the arrangenent of Fig. 4, the blade 4 is reinforced by

the swelling portion 41 forned at the joint portion of the bl ade 4 t he
| ow- pressure chanber Y side, as in the foregoing casg—2 ; e

bl ade 4 can be prevented from being fracture-damged tﬂéﬁgﬁt“ |n§HEEFtion
to the roller 3. Further, at the sane tinme, when thelrpller 3 has repched
the top dead center position during-i®8 operation w {hlnqgpOCHNHde

chanber 21, the swelling portion 41 of the blade 4 i nserted into 1h
recessed portion 52 of the bush 5. AccoRdi*mgty;— 1 neffectijve
vol une fornmed between the outer peripheral surface off the ra ‘t he
bush 5 in the top dead ' '

Further, according to the invention as described
in claim 5, a fitting groove 31 is provided at an ouﬁer
peripheral portion of the roller 5 opposite to the swinging
bush 5 so as to extend axially, and a cbupling portion 4b
which is thicker than the inserting portion 4a of the blade
4 and which ranges to the inserting portion 4a wvia the
swelling portion 41 is fitted to the fitting groove 31. As
a result, the rigidity of not only the joint'pqrtion but
also the coupling portion 4b can be enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view showing the main part of
fhe'rotary compressor accordin&lto the present invention;

Fig. 2 is an enlarged cross-sectional view of the
same main part;

Fig. 3 is an eﬁlarged cross—sectional view of the
main part, showing another embodiment of the present
invention; |
. Fig. 4 is an enlarged cross—sectional view of the
main part, showing still another embodiment of the
invéntion;

Fig. 5 is an enlarged cross-sectional view of the
main part, showing still another embodiment of the

invention;



center position and on the high-pressure chanmber X side cz
as conpared to a case where the recessed portion 52 i§.
As described hereinabove, when the swelling portionf
the joint portion of the blade 4 on the | ow pressure cha
besi des when the recessed portion 52 for receiving the s
is formed on the | ow pressure chanber-Yiside of the bush 5,
preferable that a |linear notch 53 is forned in the

Fig. 6 is an enlarged cross-sectional view of the
main part, showing still another embodiment of the
invention;

Fig. 7 is an enlarged cross-sectional view of the
main part, showing still another embodiment of the
invention; and |

Fig. 8 1is a cross—sectional view showing a
conventional rotary compressor.

BEST MODE FOR CARRYING OUT THE INVENTION
Fig. 1 illustrates cylinder part of the
compression member in the rotary compressor. This
. compression member 1 comprises a cylinder 2 which has a
cylinder chamber 21 in its‘inside and which are provided
with a suction port 22 and a discharge port 23 both opened
to the cylinder chamber 21, and a roller 3 inte;nélly.
fitted to the cylindér chamber 21. A blade 4 is formed at
a portion of the outer periphery of the roller 3.integrally
therewith so as to protrude radially outward. Further, at
‘an intermediate portion between the suction port 22 and the-
discharge'port 23 of the cylinder 2 is formed a retainer
hole 25, circular in cross section, having an opening 24
opened to the cylinder chamber 21. Further in the retainer
hole 25 is provided a swinging bush 5, which has a,
receptive groove 51 for receiving the protruding tip side

of the blade 4 in such a way that the tip side of the blade



- 19 - vicinity of the opening end of the receptive greove—St—omr—1T
hi gh- pressure chanber X side of the bush 5 so as to ext nﬁE%ﬁ&EMEﬂleﬁgf
that connects a point of intersection between an obliqu
recessed portion 52 and a circular arc formng the profil.
with another point of intersection between a 1ine forningglthe
on the high-pressure chanber X side and4the foregoing cijr
shown in Fig. 4. The reason of

IfTne Tormng the
716€T 1998
openi ng 24

4 is free to advance and retreat, and which is swingably
supporfed by the cylinder 2. By the protruding tip side of
the blade 4 being inserted into the receptive groove 51 of
the bush 5 in such a way that the tip side of the blade 4
is - free to advance and retreat, the interior of the
cylinder chamber 21 is partitioned into a-'low—pressure
chamber Y communicating with the suction port 22 and a
high=pressure chambef' X communicating with the discharge
port 23. Furthermore, by the blade 4 being inserted into
the bush 5, the roller 3 is made not to rotate but to move
along the inner peripheral surface of the cylinder chamber
21. It is noted that, in .Fig. 1, reference numeral 6
denotes a drive shaft having its eccentric shaft 61 press
fitted to the roller 3.

With the above-described arrangement, a swelling
portion 41 is formed so as to be outwardly protuberant at
the joint portion of the blade 4 to the roller 3 on at
least one side of the high-pressure chamber X side and the
low-pressure chamber Y side. Moreover, the bush. 5 is
provided with a recessed portion 52 for receiving the
swelling poftion 41. |

In the actual case, as apparent from Fig. 2, in
which the installing portion between the joint portion of
the blade 4 and the bush 5 is shown enlarged, the swelling

portion 41 that ‘is linearly protuberant over  the range from



this is as follows. Wen the recessed portion 52 is forned only on the
| ow- pressure chanber Y side of the bush 5 as in the casW-
3, and when a locus drawn froma point of the recessed|p E '-rA&IE ENT YHEES i

to the opening 24 to a point of the bush 5 on the high{p§essure Chambd X

side opposite to the opening 24 is a circular arc as ngli Qpy 6
I maginary line in Fig. 4, the roller -3,187en "having repched the top depd

center position, is brought into contact with the arc pofrtiromof—t+he sh
5. Accordingly, the bush 5 needs to be di sposed radial outward of the
i nner wall surface of the cylinder chanber 21. As a resull, The

cl earance between the outer peripheral surface of the roller 3 and the
bush 5 col dpBetion of the outer periphery of the roller 3 to the

joint por‘f;ion of the blade 4 is formed over the entire
width of the blade 4 at the joint portion of the blade 4 to
the roller 3 on the high-pressure chamber X side. Besides,
the recessed portion 52 for receiving the swelling portion
41 is formed at a position of the bush 5 opposite to the
opening 24 of the retainer hole 25 on the high-pressure
chamber X side_. . |
Otherwise, the swelling portion 41 provided at
the joint portion of the blade 4 may be shaped into a
. circular arc, as shown in Fig. 3.
| With the labove arrangement, the adoption of a
swinging type blade 4 allows the various advantages as
described before to be exhibited._ Further, at the same
time, the blade 4 can be reinforced by the swelling. portion
41 provided at the joint ﬁortion of the blade 4 on the
high-pressure chamber X side, so that the blade 4 can be.
prevented from being fracture-damaged at the joint portion
to the_roll.er 3. Yet, when the roller 3 has reached the
top dead cgnter position during its operation within the
cylinder_'chamber 21, i.e., when the tip side of the blade 4
is inserted deeply inside of the receptive groove Si of the
bush 5 until the outer peripheral surface of the roller 3
comes into contact with a position opposite to the bush 5

on the inner wall surface of the cylinder chamber 21, the



be | essened due to the disposition of the bush 5. Furt her, the

swel ling portion 41 may al so be forned on both the hi gh’—pr.E'_S_Slll’e chanber
side and the |ow pressure chanber Y side at the joint. porREPQACEMEmthEET
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swelling portion 41- of the blade 4 is inserted into the
recessed portion 52 of the bush 5. Therefore, ineffective
volume formed between the outer peripheral surface of the
roller 3 and the bush 5 in the top dead center position on
the high-pressure chamber X side can be reduced. As a
'result, when the discharge stroke is finished and shifted
to the suction stroke, where suction gas is sucked into the

low-pressure chamber ¥, high-pressure gas remaining in the

ineffective volume can be prevented from flowing back

toward the low-pressure chamber Y to re—expand.
Accordingly, the volumetric efficiency of the compressor
can be improved.

As described abo-ve, when the swelling portion 41

is provided at the joint portion of the blade 4 on the

high-pressure chamber X side, and besides when the recessed .

portion 52 for re‘ceiviﬁg the swelling portion 41 is formed
on the high-pressure chamber X side of the busl'.1 5, aé shown
in Fig. 2, it is preferable that a linear notch 53 is
formed in the vicinity of the opening end of the receptive
groove 51 on the low-pressure chamber Y.side of the bush 5
so as to 'extend along a 1line that connects. a point of
intersection between an obligque line formi'ng the recessed
portion 52 and an circular arc .forming the profile of the
bush 5 with another point of intersection between a 1line

forming the opening 24 on the low-pressure chamber Y side

X



blade 4 to the roller 3, as shown in Fig. 6. In this case, recessed
portions 52, 52 for receiving the swelling portions ' - '
both the high-pressure . chanber X side and the | ow pr.
of the bush 5, respectively. Wth the abov

the roller 3 has reached the top dead center .positio ' Up d ’p rgtion
within the cylinder chanber 21, the svietl+ng portions 4., bﬂg’dﬁﬁf’ge bljade
4 on the high- and | ow pressure chanber X, Y sides arehsertad intd tlhe

recessed portions 52, 52, respectively, of the bush 5. As a result,
I neffective vqlune fornmed between the outer peripheral~—surface—et~—h

and the foregoing circular arc. The reason of this is as
foliows. When the recessed portion.sz is formed.only on
one side. of the bush 5 opposite to the high-pressure
chamber X, and wheh a locus drawn from a point. of the
recessed portion 52 opposite to the opening 24 to a point
of the bush 5 on the low-pressure chamber Y. side opposite
to the opening 24 is shaped into a circular arc as
indicated by imaginary line in Fig. 2, the roller 3, when
having reached. the top dead center position, is brought
into contact with the arc portion of the bush 5.
Accordingly, the bush 5 needé to be disposed radially
outward with respect to the. inner wall surface of. the
cylinder chamber 21. As a result, the clearance between
the outer peripheral surface of the roller 3 and the bush S
could not be lessened due tolthe disposition of the bush 5.
Further, the swelling portion 41 may also be
formed so as to be protuberaht at the joint portion of the
blade 4 to the roller 3 on the low-pressure chamber Y side,
linearly from a portion of the outer periphery of -the
roller 3 to the joint portion of the blade 4, és shown in
Fig. 4. In this case, the recessed portion 52 for
receiving the swelling portion 41 is provided at a portioﬁ
of the bush 5 opposite to the opening 24 of the retainer

hole 25 on the low-pressure chamber Y side.



roller 3 and the bush 5 can be | essened so that the vol
of the conpressor can be inproved. Further, at the sang
can be even nore reinforced by the smelllng portions 4%,
rigidity of the joint portion of the blade 4 can be furt
i mproved reliability. O herw se, the bush 5 nd
cylindrical shape having a receptive gBoeve 51 with its

unetric efficienc

REPEACEMERTOSALY 4

her nced, W f
y beD fogaﬁ 6t0 a
orfje__radial side

opened to

the cylinder chanber 21 and the other side cljosed. Moreover,

t e

bush 5 ray al so be forned of a pair of unitary bushes ée~»“h of-

sem -circular shape in

groove 51

for receiving the protruding tip side of the blade 4 is
Otherwise, the swelling. portion 41 provided at

the joint portion of the blade 4 on the low-pressure
chamber Y side may be shaped into a circular arc, as shown
in Fig. 5. |

| Thus, also with the arrangement of Fig. 4, the
blade 4 is reinforced by the swelling portion 41 formed at
the Jjoint portlon of the blade 4 lon the low-pressure

chamber Y side, as in the foreg01ng case. As a result, the

blade 4 can be prevented from being fracture-damaged at its

joint portion to the rollei 3. Furthef, at the same time,
when the roller 3 has reached the top dead center position
during its operation within the cylinder chamber 21, the
swelling portion 41 of the blade 4 is inserted into the
recessed portion 52 of the bush 5. Accordingly,

ineffective volume formed between the outer peripheral

surface of the roller 3 and the bush 5 in the. top dead

center position and on the high-pressure chamber X side can
be 1lessened as compared to a case where the recessed
portion 52 is not provided.

As described hereinabove, when the swelling
portion 41 is provided at the joint portion 6f the blade 4
on the low-pressure chamber Y side, and besides when the
recessed portion 52 for receiving the swelling portion 41
is formed on the low-pressure chamber p4 side of the bush 5,

[y

it is preferable that a linear notch 53 is formed in the

cross section as shown in Fig. 6, and a receptive
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Furt her,

direction are provided recessed portions 52 of ide t RERLACGEMENE %Tf DI
receiving the swelling portions 41 provided on the thifgh—and T ow pHes

chanber

formed between opposite faces of these unitary bushes 5a,
at one end of the unitary bushes 5a, 5b i n pt-Re—ei+etia
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vicinity of the opening end of the receptive groove 51 on
the high-pressure chamber X side of the bush 5 so as to
extend along a line that connects a point of intersection
between an oblique line forming the recessed portion 52 and
a circular arc forming the profile of the bush 5 with
another point of intersection between a line forming the
opening 24 on the high—pfessure chamber X side and the
foregoiﬁg circular arc, as shown in Fig. 4. The reason of
this is as follows. When the recessed portion 52 is formed
only on the low-pressure chamber Y side of the bush 5 as in
the cases of 'Figs_. 2 and 3, and when a locus drawn from a
point of the recessed portion 52 opposite to the opening 24
to a point_ of the bush 5 on fhe high-pressure chamber X

side oppositer to the opening 24 is a circular arc as

5b.

sure

indicated by imaginary line in Fig. 4, the roller 3, when.

having reached the top dead center position, is brought
into contact with the arc portion of the bush 5.
Accordingly, the bush 5 needs to be disposed radially
outward of the inner wall surface of the cylinder chamber
21. As a result, ‘the clearance betweeh the outer
peripheral surface of the roller 3 and the bush 5 could not
be lessened due to the disposition of the bush 5.

Further, the swelling portion 41 may also be
formed on both the high-pressure chamber X side and the

low-pressure chamber Y side at the joint portion of the



sides at the joint portion of the blade 4, so that the unitary bushes 5a,

5b are supported by the retainer hole 25. By so f
swelling portions 41 are provided on the high- angr

FMENT /SHEERA

sides at the joint portion of the blade 4 as shown {n{Fig. B, The
receptive groove 51 and the recessed portion 52 can be i

the swinging bush 5 which is advantageous inits nyf g?udr%%% e
Yet, since the unitary bushes 5a, 5b are of identi¢a ohe

parts involved can be standardi zed,for. conmon use. Mor eover, when

J

~unitary bushes 5a, 5b are assenbled symetrically toO
of the cylinder 2, the unitary '

blade 4 to the roller 3, as shown in Fig. 6. In this case,
recessed portions 52, 52 for receiving the swelling
portions 41, 41 are provided on both the high-pressure
chamber X side and the low-pressure chamber ¥ side of the
bush 5, respectively.

With the above arrangement, when the roller 3 has
reached the top dead center position during its operation
within the cylinder chamber 21, the swelling poi:tions 41,
41 of the blade 4 on the high- and low-pressure chamber X,
Y sides are inserted into the recessed portions 52, 52,
respectively, of the bush 5.. As a result, ineffective
volume formed between the outer peripheral surface of the
roller 3 and the bush 5 can be lessened so that the
volumetric efficiency of the compréssor can be improved.
Further, at the same time , the blade 4 can be even more
reinforced by the swelliﬁg portions 41, 41 so that the
rigidity of the joint portion of the blade 4 can be further
enhanced, wifh improved reliability.

Otherwise, the bush 5 may be formed into a
cylindrical shape having a receptive groove 51 with its one
radial side opened to the cylinder chamber 21 and the other
side closed. Moreover, the bush 5 may also be formed of a
pair of unitary bushes Sa, 5b of semi-circular shape in

cross section as shown in Fig. 6, and a receptive groove 51

D

for receiving the protruding tip side of the blade 4 is

ber
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he
25



bushes 5a, 5b can be prevented from being m s-assenbled, by virtue of

their identical shape. Al t hough the abover_anhndlnents have
been described taking the case where the blade 4 is p OREMSﬂCEMEMT ngE'?E
integrally with part of the outer peripheral surface ¢f pt-he—+ol p
t he present invention of course can be applied to oth¢

exanpl e,

on the

r S where
a fitting groove 31 extending in the axial d r=c$grp¢5
- 21 -

o
d

.formed between opposite faces of these unitary bushes 5a,
5b. Further, at one end of the unitary bushes 5a, 5b in
the circular arc directioﬁ are provided recessed portions
52 of identical shape and for receiving the swelling
portions 41 provided on the high- and 1ow-pressﬁre.chamber
sides at the Jjoint portion of the blade 4, so that the
unitary bushes 5a, 5b are supported by thé retainer hole
25. By so doing, when the swelling portions 41 are
provided on the high- and low-pressure chamber sides at the
joint portion of the blade 4 as shown in Fig;- 6, the
.receptive groove 51 and the recessed portion 52 can be
easily formed in the swinging bush 5, which is advantageous
in its manufacturing process. Yet, since the unitary
bushes 5a, 5b are of identical shape, component parts
involved can be standardized for common use. Moreover,
when the unitary bushes 5a, 5b are assembled symmetrically
to the retainer hole 25 of the cylinder 2, the unitary
bushes 5a, 5b can be pfevented from being mis-assembled, by
virtue of their identical shape.

Although the  above embédiments have  been
described taking the case wheré the blade 4 is protrusively
formed integrally with part of the outer peripheral surface
of the roller 3, yet the éreéent invention of course can be
applied to other cases where, for example, a fitting groove

31 extending in the axial direction is provided on the



outer peripheral surface of the roller 3, as shown in Fig.

7,

and the base side of the blade 4 is coupled with the ffi Y n
RERCAGEMERT SuetT o

a buried state. In such a case, while the swelling porjt
at the joint portion of the blade 4 as shown in Fig. 4, |the coupling
portion 4b of the blade 4 with the fitting groove 31 i
than the inserting portion 4a.to the receptive groove §
the rigidity of the joint portion Ts22enhanced, but al g
the coupling portion 4b wth the fitting groove 31 is
Furt her,

f o 7eOCT g9k e

so that not

The THgrarTy
| so enhanced.
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when

outer peripheral suffacg of the roller 3, as shown in Fig.
7, and the base side of the blade 4 is coupled with the
fitting groove 31 in a buried state. ih such a case, while
the swelling portions 41 are formed at the Jjoint portion of
the blade 4 as shown in Fig. 7, the coupling portion 4b of
the blade 4 with the fitting groove 31 is formed thicker
than the inserting portion 4a to the receptive groove 51 so
that not only the rigidit& of the Jjoint portion is
enhanced, but also the rigidity of the coupling portion 4b

with the fitting groove 31 is also enhanced. Further, when

the blade 4 is formed independently of the roller 3, the

swelling portion 41 may also be formed on only either one
side of the high- or low-pressure chamber side, other than
formed on both the high- and low-pressure chamber sides as

shown in Fig. 7.



t he bl ade—4—+s—+ormed—+mdependently of the roller 3, the swelling portion

41 may aI
chamber
si des as
CLAI M5

nly either one side of the MO Or—Fowpress
Immmwm formed on both the high- an hgwh@%r EEfa
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CLAIMS
1. A rotary compressor which comprises: a cylinder (2)

having a cylinder chamber (21); a roller (3) fitted to an
‘eccentric shaft (61) of a drive shaft (6) and internally

provided in the cylinder chamber (21); a blade (4) which is

protrusively coupled with an outer peripheral portion of

the roller (3) and which partitions Jinterior of the
cylinder chamber (21) into a low-pressure chamber (Y)
communicating with a suction port (22) and a high-pressure
chamber (X) communicating with a discharge port (23); and a
swinging bush (5) which has a receptive groove (51) for
receiving a protruding tip side of the blade (4) in such a
way that the tip side of the blade (4) is free to advance
and retreat, and which is swingably supported to a retainer
holg (25) provided in the cylinder -  (2), .characterized in
that the rotary compressor further comprises:

a swelling portion (41) formed at a joint portion
of the blade (4) to the roller (3); and a recessed pbrtion
(52) formed in the bush (5) ., and serving for receiving the

swelling portion (41).

2. The rotary compressor as claimed in claim 1, wherein
the swelling portion (41) is formed on the high-pressure
chamber side of the Jjoint portion of the blade (4) to the

roller (3), and the recessed portion (52) .for receiving the

ure
er



1. Arotary conpre I ch conprises: a cylinder (2)
chanber (21); aroller (3) fitted to an eccentric shaft

rol | er and twhi*ch®paftitions interior of the cylinde

hi gh- pressure chanber (X) comuni caty pg-with a discharg

iverv-Rg—a—cylinder
haft ( ided in th lind hanbe (BEBLP@EMﬁNHrSHEQT
sha provided in the cylinder chanbgr [TZI = bt=
(4) whi ai!lt“ﬂ“lu:l““nn“\l y coupled with an outer peri phe_a~hm§anig;}

a | ow pressure chanber (Y) comunicating with a suction|p

-l 22) and

port (23) and o

O(Lf

swi ngi ng bush (5) which has a receptive groove (51) for
protruding tip side of the blade (4) in such a way that
the blade (4) is free to advance and retreat, and which
supported to a retainer

I’e(.,cl VARLNLY| 2
the tip side of

1s sw ngably

swelling portion (41) is provided on the high-pressure

chamber side of the swinging bush (5).

3. The rotary cémbressor as claimed in claim 1, wherein
the swelling portions (41) (41) are formed in a pair on both
the high—pressure chamber side and the low-pressure chamber
side at the joint portion of the blade (4) to the roller
(3), and the recessed portions (52)(52) for receiving the
swelling portions (41)(41) are provided oﬁ both the high-
pressure chamber side and the low-pressure chamber side of

the swinging bush (5).

4. The rdtary compressor as claimed in claim 3, wherein
the swinging bush (5) is composed of a pair of unifary
bushes (5a) (5b) having a semi-circular cross section, the
receptive groove (51) is formed between opposite faces of
the unitary bushes (5a)(5b), and recessed portions (52) of
identical shape for receiving the swelling portions.(41)
formed at the joint portion of the blade (4) are proviaed

in the unitary bushes (Sa) (5b).

5. The rotary compressor as clalmed in clalnlf/ wherein
the roller (3) has, on an outer peripheral portion thereof
opposite to the swinging bush (5), a fitting groove (31)

extending in parallel to the drive shaft (6), and the blade



hol e (257‘pr0v&dedJJlijEL£ylinder (2), characterizediﬁ?’ et —tire—r-ot-ary
i 'Jﬁbkﬁﬁﬁw BNy fBkETat| a

conpr ess t her conpri ses: a swel ling portji

j oi nt po’r'ﬂ mmm I e.(4) to the roller (3); andj|afrecessed portio

(52) for ) and serving for receiving the offt ifon
The rBtaFy conpressor as clainmed in claimjl, d%ZE%FE“@?

smelllng portlon (41) is fornmed on t hi gh-pressure ¢hanbter—s+ae—eé—+¢h

joint portion of the blade (4) to the® Troller (3), and}the recessed portlon
(52) for receiving the '

(4)'comprises an inserting portion (4a) to belinserted into
the receptive groove (51) in such a way that the inserting
portion (4a) is'free to advance and retreat, a coupling
portion (4b) thicker than the inserting portion (4a) and
securely fitted to the fitting groove (31), and the
swelling portion (41) formed between the insertiﬁg portion

(4a) and the coupling portion -(4b).

6. The rotary compressor as claimed in claim 2, wherein
the roller (3) has, on an outer peripheral portion thereof
opposite to the swinging. bush (5), a fitting groove (31)
extending in parallel to the drive shaft (6), and the blade
(4) comprises an insérting portion (4a) to be inserted into
the receptive groove (51) in such a way that the insertiﬁg
portion (4a) is free to advance and retreat, a coupling
portion (4b) thicker than the inserting portion (4a) and
securely fitted to the fitting groove (31), and the
swelling portion (41) formed between the inserting ﬁortion

(4a) and the coupling portion (4b).

7. The rotary compressor as claimed in claim 3, wherein
the roller (3) has, on an outer peripheral portion thereof
opposite to the swinging:bush (5), a fitting groove (31)
extending in parallel to the drive shaft (6), and the blade

(4) comprises an inserting portion (4a) to be inserted into
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smelllng portlon (41) is provided on the high-
(5) 3. The rotary conpre
l Ilng portions (41)(41) are for

preasuse €ehanber side and t he | ow pressurfe.

|napa|r

ChOOCT 1996

on

the receptive groove (51) in such a way that the inserting
portion (4a) is free to advance and retreat, a coupling
portion (4b) thicker than the inserting portion (4a) and
securely fitted to the fitting groove (31), and the
swelling portions (41)(41) formed between the inserting

port:i.on (4a) ana the coupling portion (4b) .




side at the joint portion of the blade (4).to the roller (3), and the
recessed portions (52) (52) for rece|VIng the swelli :,oortyons_i*~l(41)
are provided on both the high- pressure chanber side P,-“.a_. sooun e
chanber side of the sw nging bush (5). 4. The rothr; ' o
claimed in claim3, wherein the sw nging bush (5) is :

receptive groove (51) is formed between opposite face~{' _
bushes (5a) (5b), and recessed portions (52) of identgcal p i
receiving the swelling porti onsRQIARY €OMRRESSORt he j di-at porilon gf t he
bl ade (4) are provided

ABSTRACT

A construction "which includes a swinging type
blade and yet which allows compressor reliability to be
improved by preventing a blade from being fracture-damaged
at its joint portion. = still, ineffective volume can be

reduced. |
In a rotary compressor adopting a swinging type
- blade, a swelling .porEﬁBn 4k41j_ is formed at the joint
portion of the blade (4) with a roller (3). Further, a
recessed portion (52) for receiving the swelling portion

(41) is provided in a swinging bush (5).

FIGURE 1.
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in the unitary bushes (5a)(5b). 1 Dw. Ahe.rotary conpressor as clained in
claim3, wherein the roller (3) has, on an outer peripheral portion
t hereof opposite to the swi nging bush (5), a fitting rﬁgyﬂc@mm SHEET

extending in parallel to the drive shaft (6), and the Hl
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(4) conprises an inserting portion (4a) to be inserted into the receptive
groove (51)  in such a way that the inserting portion (4a) is free to
advance and retreat, a coupling portion (4b) thicker than the inserting
portion (4a) and securely fitted to the fitting gr
swel ling portion (41) forned between the inserting
coupling portion (4b). 6. The rotary conpressor
wherein the roller (3) has, on an outer peripheral
opposite to the swi nging bush (5), a fitting groove
parallel to the drive shaft (6), and the bl ade

he
iim 2,

Fig. 2




(4) conprises an inserting portion (4a) to be inserted into the receptive
groove (51) in such a way that the inserting portion (4a) is free to

advance and retreat, a coupling portion (4b) thicker tramtire—t+asesithg
portion (4a) and securely fitted to "the fitting gf oREPAACEMENT SHEET
the swelling portion (41) forned between the inserting gFrtlon (Zay—and

the coupling portion (4b). 7. The rot-ary conpressor al'hﬁqdﬁbg | g
3, wherein the roller (3) has, on an outer peripheral ti dn the f
opposite to the swi nging bush (5), a fitting groove (3 ~ext-eRd j
parallel to the drive shaft (6), and the bl ade :

B T S

Fig 4




(4) conprises an inserting portion (4a) to be inserted into
- 26 - the receptive groove (51) in such a way that the inserting

portion (4a) is free to advance and retreat,

a coupling

portion (4b)

t hi cker than the inserting portion (4a) and REPLACEMENT SHEET
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securely fitted to the fitting groove (31), and the swelling portions (41)
(41) fornmed between the inserting portion (4a) and the coupling portion

4b) . .
(4b) REPLACEMENT SHEET
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Fig 7
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