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- 1 SWNG COMPRESSOR TECHNI CAL FI ELD The present
invention relates to a conpressor. 5 BACKGROUND OF THE
I NVENTI ON One of conventionally avail abl e conpressors
is a rotary conpressor including a cylinder which
defines a cylinder chanber, a cylindrical-shaped
roller which axially 10 rotates while orbitally
revolving within the cylinder chanber, a bl ade which

i s provided i ndependegt1:¢f é&ﬁﬁﬁﬁ§%%§r and which is
e adv

hel d by the cylinder so as to anceabl e toward
and withdrawable fromw thin the cylinder .chanber
and a drive shaft having an eccentric 15 portion to be

T%bhhggﬁ%ogﬁngnner circunferential sliding surface of

the rollTer. I'n this rotary conpressor, as the drive
shaft is LV [ rotation, the roller rotates and
revol ves %ﬁ?hﬁ%eF%égcﬁ Fﬁ&%%oéhgﬁggF?Saﬁa fror8BYEFS SO -
noves relative -to the blade. Further, the cylinder
chanber is 20 divided by the roller and the blade into

_B%gggﬁbhﬁﬂ BF?gﬁggﬁﬁgﬂggzsﬁonpression chanmber to

ormsuc ession action. Wth respect
to this rotary_.conpressar, i.n view, of reducin ,
mechani ca n?o§§ ng?ﬁﬁﬁepﬁﬁlﬁﬁéaﬂ%&kﬁﬁ?%ﬂﬁﬁﬂpégﬁﬁ?%%sls a
o£ Iubricatiqg oil .at the outer ci{cunferentjal i
rotary compressor including a c¢ylinder which defines a

cylinder chamber, é éylindrical—shaped roller which axially
rotates while orbitally revolving' within the c¢ylinder
chamber, a blade which is provided independent of the
roller and which is held by the cylinder so as to be
édvanceable toward and withdrawable from within the
cylinder chamber, and a drive shaft having an eccentric
portion to be fitted to an inﬁer circumferential sliding
surface of the roller. In this rotary compressor, as the
drive shaft is driven into rotation, the rcller rotates and

revolves within the cylinder chamber, and moreover moves

relative -to the blade; Further, the cylinder chamber is

- divided by the roller and the blade into a suction chamber

and a compression chamber to perform suction and
compression action.

With respect to this rotary Compressor, in view
of reducing mechanical loss by reducing the viscous shear

loss of lubricating ~o0il at the outer circumférential
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- 2 sliding surface of the eccentric portion and the
inner circunferential sliding surface of the roller,
a measure shown bel ow has been proposed (JP 2541182
B) . This neasure is that the outer circunferentia
sliding surface of the 5 etcéntric portion of the
drive shaft has a small-wdth portion provided on one
side opposite to the |oad side, i.e. on a light-1oad

outer. ci,rcunferenti.al d|n sur f
s PRy o ey L 8h (e Brkaian P PlE AR %%e inner
maxi zed, th ||-Mﬁdth ortio g
Sl gk SGUIN i e 6 %hsgﬁ =0y- pogpeasure

si de n terns of t he axial w dt out
SRaWIL o LR bR 3 Degh BF ARO s et éeg Zéélﬁ-ﬁét Bihe Thigqmasure
shear loss of oil at the outer circunferentia
13| fhphg e 1 aREeBf ClreUBEeEsItie) pokidip afgrfage of the
i nner circunferential sliding surface of 15 the roller
CqEEN e e® OG- itoher by FRRIuCE e ABRRENITER 2l o3®alingidth
smal | -wi dth portion of the outer «circunferenti al )
PRTGHRhgPEAPEEEE oIl t ARSecTéit r PEPRBEEPOfOf the hdoaf velde,
shaft is fornmed primarily by nmechani cal 20 nachi ni ng.

149 t APs Taddghinilpedcerit@rs Of tHee domFeTshaFcumkrpential

posi tioned on axial both sides of the eccentric
sekmdnsuréarept tercehiehc Yasgm thadcdit epppii¢dhewhen the
rotating shaft of the machine, the machining work of

laak dréal magigtitredpor then ABedd-wédbk chPFLédnoubebyy made

accurately positioning 25 the center of the eccentric

sngorltgonthent ke legreewlisttht feortion on the heavy-load side

in terms of the axial width 6f the outer circumferential
sliding surface, so that the viscous shear loss of oil at
the outer circumferential sliding surface of the eccentric
portion and the inher circumferential sliding surface of

the roller 1is reduced to thereby reduce the mechanical

loss.

The small-width portion of the outer
circumferential sliding surface of the eccentric portion of

the drive shaft is formed primarily by mechanical

machining. In this case, while centers of the drive shaft

body positioned on axial both sides of the eccentric

portion are kept eccentric from the center of the rotating

shaft of the machine, the machining work of the small-width

~portion needs to be carried out by accurately positioning

‘the center of the eccentric portion at the center of. the
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.- 3 - rotating shaft of the machi ne, hence being an

extrenely |aborious machining work. Accordingly, it
has been the case that the machining of the
smal | -wi dth portion would take quite |arge nunbers of
man- hours, resulting in higher 5 costs of the
conventi onal conpressor. SUMVARY OF THE | NVENTI ON An
~object of the present invention is to provide a

faﬁggﬁﬁf05h§@£CQﬂfStﬁ?pﬂgé%fgeregﬁﬁcggkﬁ%gpanéﬁaextremely

l'oss 10 by reducing the viscous Shear 16sS ot
I n wee he uMermwla
1 i i orfj'l%g{gsulg (g}cl%n%?& rlﬁ]}ecce ﬁoé: 61r ¥6n of %’ﬁ‘é SR the
ft ntlal I|d sur f ace
SP2 ) HE R vl SRR e SRR R wouta
I | and h h |n 5 i sion. The_present
tF%%;n égk%g§§f er's % Fﬁg PPEF’ ngUFg%Hgyl?hhlgher
r descr.i bed ab ve, since the roller an e
Céggge%§f§5ﬁr099388%lﬁ&8 eFTERES5E%%ach ot her and since
the roller rotates, the light-load side and the
heavy-1 oad 20 side of the inner circunferentia

AL u c roll er change along with the
Sro &gﬁ% #EghiN§%N&2§N This ‘makes it inpossible to

ovide a_sma |-Mﬁdt p tion and a, large-width '
Bgrtion i A% R eﬁﬁeP rﬁ%ﬁ%ﬁﬁ?a}ng?? ¢y 18ukpapeovide

~the roller, with the result that a small-wdth 25
p&Pf“iP&?SaSﬁ& a“’l?la%el%\n GER2BdEL i9n Bedpinsi Beehanieak loss

out er 4
by redu01ng the viscous shear loss of lubricating oil

between the outef circumferential sliding surface of the-
eccentric portion of the dfive shaft and the inner'
circumferential sliding surface of the roller, and moreover
which 1is easy to machine, low in price and high in
precision. |

The preseht'inventor considered that in the prior
art rotary compressor déscribed above, since the roller and
the blade are provided independent of each other and since
the roller rotates, the light-locad side and the heavy-load
side of the inne: circumferential sliding éurface of the
roller change along with the rotation of the roller. This
makes it impossible to.provide a small-width pertion and a
large—width portion in the.inner circumferential sliding

surface of the roller, 'with the result that a small-width

" portion and a large-width portion are provided in the outer
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circunferential sliding surface of the eccentric

portion in spite of a difficulty in nechanica
machi ni ng. -Thus, the present inventor considered that
inhibiting the roller from_rotating to fix the

light-1oad side and the heavy-load side 5 of the inner
circunferential sliding surface of the roller nmakes

it possible to provide the small-w dth portion and
ctilti%dn@re‘l%'n‘@figxtlh sqgrc{fﬁ%n d ftarzz% '.Phrf;ecglec Ierc%lérllet ri%n%}Io%lt ion in

sliding surface o rol'ler. resent 1 Aventron

' I b 0 t .
R o SR e R bl LR P o e
SRR LSRN0 8 500 CRIRLESRSOTRY 000 ter rron

| d,of N |indri.cal - shaped. rol | .
O O Gt ATy ey ArVRE ARGiG SIS ARer CIPShegTRadaagr Side

he.cylinder chanmb d a bl which is formed
O AT i I TG T 11 e b S O 74 SRrRGREI JhReFaller

b the cylinder; and a drjye aft having an .
ngEgentri CEpErhoh ot GHEoTASS FiZbigpaivee o BeFtion and
t'nner cirgunf% ential slidin 20 surface of .the i

PSI | dPTORRETETR t S THidbn dovi RS alBpdte FASFHBIgFential

he.cylinder into suct ion chanber and a conpression
SgﬁgﬁﬁérsgﬁgacﬁePFoF 502;Fﬁg nmotion by rotation of
the drive_shaft, and wherein the inner _

ci rcunf er &1 RFSSPRG AdvVSihiate Ravitke beeyr | ephieved based

incLudes , . .
on he above considerations, according to the present

invention, there is provided a swing compressor comprising:

a cylinder which defines a cylinder chamber;

a piston composed of a generally cylindrical-
shaped roller which orbitally revolves along an inner
surface of the cylinder chamber and a blade which is formed
integrally with the roller and which is swingabiy held by
the cylinder; and

a drive shaft having an. eccentric portion which

- 1is slidably fitted to an inner circumferential sliding

surface of the roller, wherein

- the piston devides a space inside of the cylinder

‘into a suction chamber and a compression chamber and

performs a swing motion by rotation of the‘drive_shaft, and

wherein
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a large-width portion which receives a heavy | oad; and
a small-width portion which is smaller in wdth than
the |l arge-wi dth portion and which receives a |ight
load. In the swing conpressor_of the above structure,
the roller does orbitally revolve and does not axially
10 rotate, and the piston fornmed integrally of the
roller and the bl ade does swing notion and does not

axially rqtate. Accordingl t he. heavy: |l oad side and -
TRt ot T GG L O oS IEAYTAPRS 2L FEa80 % the
sl.i.di rface of the roller are fixed and does not :

I ng.s
IEH&ﬁﬁbgj$ﬁﬁ§gﬁhccording to the present 15 invention,

the small-width porti of the inner, circunferentia
sliding s@rf @égngtlﬁig?lroPP‘éFng PORT &R onere fesy 2 heavy

tinmes on the light-load side, which is less liable to

- 19adlir P8fke of wear and seizure, while the large-w dth

portion is.positioned at all times on the heavy-load
side. 20 As SPbligehiighceorther eWhdChr dvi oetR K e Wy width

_t%%npressor in which the viscous shear |oss of

Br i et i AT et e sPP ¥ HECD 0aler Whridunrecenvesl a light
sliding surface of the eccentric portion of the drive
18R&Ft and the inner circunferential sliding surface
of the roller can be reduced on the |light 25 | oad side
by the smal -Bisit fwhed t FeRPEesehREt ofheechbareakstrusture,
| oss can be reduced and noreover that the sw ng

tegnpreksor  daasonesbésisylvo waichive, abcw deepr ined apdially
rgkggetnand_the piston formed integrally of the roller and
the blade does swing motion and does not axially rotate.
Accordingly, the heavy—load.side'and the light-load Side of
the innér circumferential sliding surface of the roller are
fixed and doés not change. Thus, according to the present

invention, the small-width portion of the inner

circumferential sliding surface of the roller is @ositioned

at all times on the light-load side, which is less . liable

to occurrence of wear and seizure, while the large-width

portion is positioned at all times on the heavy-load side.

As a consequence, there is provided a swing compressor in

which the viscous shear loss of lubricating'oil between the
outer circumferential sliding surface of the eccentric

portion of the drive shaft and the inner circumferential

sliding surface of the roller can be reduced on the light~

load side by the small-width portion so that the mechanical
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~identi cal

precision. Further, on the heavy-load side, wear and
sei zure can be prevented by the |arge-wi dth portion of
the 5 inner circunferential sliding surface of the
roller. Also, since the roller is cylindrical-shaped
and noreover its inner circunferential surface and
the outer circunferential surface are concentric and
generally cylindrical-surface shaped, the machi ning

of
C|rc{%%erent%%?§8$&dﬁwﬁd&§5$ %%Eog Fhiﬁpo|%§%gbgﬁmggessor
R syl ol ST iiTh  TREn! MingDRorR 1PS naiah in

preC|S|on conpar e
A g
gy o 1 TS Y {5 FRaeaULBhE T PEZhabpi 6 the
%aletrhgﬁtr SREEr S8 0P I0RETHy PUBTeRsT O Lher 643 '6he

[ dent | cal AP Ene S0 5orgind CLl S 1o EHOI08R OF larhapf and
the roller. Thus, the rmachining work of the

.H?ﬁﬁPWe%(ﬂqﬁpbPF?BnQﬂrQngﬁﬁ%QEia%nF%Eﬁ%@?eﬁ@ﬂmthe outer

i di surface of t roller can be carried out with

cégggm?gGﬁP e ezﬁﬂfg%iﬁlp@%%lSF@ﬁcePﬁI&ﬁ eﬂﬁﬁﬁlnﬁﬂﬂerally
: hat a reference line 25 is given by an

Cyiﬁggkég? ngurtaeSpetheBRda pFafe Basbingng 7wWworkr oo§h the

a Enter of the bl ade and parallel to the blade and

S{“ﬁi T HREFR iRt efifi dibss| famey strfame oferttiel sliding

roller,
surface’ of the roller can be carried out with more ease,

_lower price and higher precision, as compared with

machining work for the small-width portion on the outer
circumferential sliding surface of the eccentric portion of
the drive shaft in the prior art example. Further, the

main body of the drive shaft and the eccentric portion are

‘not present on one identical plané perpendicular to the

center axis of the drive shaft, whereas the roller and the

‘blade are positioned on one generally identical plane

perpendicular to the center axis of the roller. Thus, the
machining work of the sméll—width. portion of the inner
circumferential sliding surface of the roller can be
carried out with ease, low price and high precision.

In an embodiment, assuming that a reference line

is given by an intersecting line between a plane passing_
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the small-width portion is fornmed over a range froma
line obtained by a 301 displacenment of the reference
line to a 5 Iine obtained by a 1801 di spl acenent of
the reference line in a rotational direction of the
drive shaft in the inner ciréunferential sliding
surface. In this enbodi nent, assum ng that the

reference line is given by an intersecting line
1 th | ane i t hrough the center of
‘%ﬁ{ao Eq ade C:en Bar I]theD??at%g ﬂé&ég‘%ﬁ‘ﬁdl?]hetc? i Plade and

§idc Hgggential %gidi urfﬁcg_of the roller, the

sl TEWdt (P PSH &t S nedlove? FWERGE fQbmthehgoller,

Line obtained by the 30 displacerent of the reference
&1 T HE Fih POt HithetS by AR 1852 3pirassredtont a line

e .15 referen Soline in the rotational direction_ of

é‘l&‘r‘?‘{/}%h%fg. i HERd acsHenteiqicubter snfpaeNGE| ding to a
surfa .,TQ%% .i's, the start point of the small-width

iogf‘k NShiRy riegl 8ty displagerentr o the cederienge line

.portion between the blade and the roller serving as a

1t & tF P torAl t AR EEEhen| 84d TG privonshaker éhoftbe inner
even if a Iar%e Load acts on a vicinity of the

CAEGPIERG Spértilos LBEiRge i@ asi-ade and the rol | er

during the discharge operation, the vicinity does not
cause anyl8arfaye beraedenene, viasisnitipg sthrt the reference
small- width portion but the |arge-width portion, so

1iRst ehotigHens kiur abi linttprsmetiaensined batdieene the plane
safety can be ensured. - 8 It has been found that if

PeRelBFalthrapghhtper cebheri ofpitbei Haden aadr pgiranlefl to the

the inner circunferenti al
blade and the inner circumferential sliding surface of the

foller, the small-width portion is formed over a range from
the line obtained by the.30° disﬁlacemént of the reference
line to the line obtainhed by the 180° displacement of the
reference line in the rotational direction of the drive

shaft. in the inner circumferential sliding surface. That

is, the start point of the small-width portion is obtained

by a 30° shift from the coupling portion between the blade
and the roller serviﬁg és a start point of the light load
portion. Therefore, even if a large load acts on a
vicinity of the coupling portion between the blade and the
roller during the discharge operation, the vicinity does
not cause any damage because the vicinity is not the small-

width portion but the large-width portion, so that enough

_durability can be ensured and the safety can be ensured.
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sliding surface obtained by a |l ess than 30
di spl acenent of the reference line in the rotationa
direction of the drive 5 shaft, enough strength of the
coupling portion between the blade and the roller
cannot be ensured. It has al's® been found that if the
small -width portion is provided at a position
obtai ned by a nore than 180 di spl acenent of the
reference line in the rotatipnal direction of th )
drive 10 st%f a?ik?%% f%ﬁ%& gﬁ?tuh#ee%%t?ﬁﬁlLTWHgﬁﬁ portion
furfacqhk%h smal | -w dt.h portion would be positioned
on tHe %‘Vg-ﬁﬁhda‘sFﬁ@}oﬁhkPﬁg Rhgauilner setigirerential
cordi ngl in this enbodinent, the snall-wdth
T T T o TestP v LR BHe? T eipel 1B Qhe') ibacenent of
resulting froma 30, displacenent to 15 the |ine .
TR ont P 65 orhpl AeERBHINST THEECT Whr@hcene drive
lLine in the rotational direction of the drive shaft
ke $PRID cFFEERFEReREl dihesiGomPd nsumioadd oo Rigieveen the
roller. As a result of this, in this enbodi nent,
“-@r%!ui;hanétii}éﬁgtrﬁléﬁrt AUl PhgeRsREEdn bétwhaes tHeo been
bl ade and the 20 roller, i.e. a vicinity of foot
1B 0P8 the Bh&desmabh~whetlnswrddorands mimeotigted at  a
t he viscous shear loss of lubricating oil between the
BRI QR reolrd breht PHI asialisngthamr 1888 dfisphecement of the
eccentric portion of the drive shaft and the
rahaTengedt hiper titontbe tintdmmsralei déumtbient if the drive
sliding - 9 surface of the roller can be reduced.
. the Whechahpeal closynierebelzbdudddliamgd $sheface, the
seizure can be prevented. In an enbodi nent, the

- S5l Y-Waidihh prortiom weuld be positioned on the heavy-load

'~ side, making a cause of seizure. Accordingly, in this

“embodiment, the small-width portion is formed within the

tange from the line resulting from a 30° displacement to
the line resulting from a 180° displacement of the

reference line in the rotational direction of the drive

shaft in the inner circumferential sliding surface of the
- roller. As a result of this, in this embodiment, enough
strength of the coupling portion between the blade and the

roller, i.e. a vicinity of foot portion of the blade, can

be ensured, and moreover the viscous shear loss of

lubricating oil between the outer circumferential sliding
surface of the eccentric portion of the drive shaft and the

"small-width portion of the inner Circumferential sliding
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provi ded on one side with respect to a plane passing

. through a center of the blade and parallel to the

bl ade, the one side including a suction port which is

provided in the cylinder and which comunicates with

the suction chanber. In this%enbodi nent, the

smal | -wi-dth portion is 10 provided on the suction

port side of the cylinder with respect to the plane

$as i ng, %ﬁrough the center of the blade and parall el

13 dthadete ARyl gy, be heedweed - ildtsh gdre immchanical

positioned on the |ight-load side unique to the inner

G5t s dntgeducad dinty e feciewte e sl Ipere v tofd .

the swing conpressor and never so done on the

heavy- | oad? si@e. eThadinehé, sethar esmillteldmerportion is

circunferential sliding surface of the roller can be
®don nohR epddi refth tespeicdt ohoi sa plwlcetk spassing

as to orbitally revolve along a horizontal plane, and

Bgaawhupperertigs off tittee sirhhdie wdth georalilerd iso the blade,

| ocated | ower than an upper edge of the |arge-w dth

ther t9nen. siide thislwhigodi aremtct Somcpothewhppkr iedgeoofided in

the small-width portion is |ocated |ower than the

thgpercvddgeest 2Bdt hethliiahge cnintiin ipatikisonwithe re@ OBuction

extending fromthe -10 upper edge of the small-w dth

chembiedn to the upper edge of  the large-width portion

serves as an oil sunp for the lubricating oil, so

that occudnendelof ehbbdimeniten the small-width portion is

provided on the suction port side of the cylinder with

‘respect to the plane passing through the center of the

blade and parallel to the blade. Accordingly, the small-

“width portion is positioned on the light-load side unique

to the inner circumferential sliding surface of the roller
of the swing compressor and never so done on the heavy~loadr
side. Thus, the seizure of the inner circumferential
sliding surface of the roller can be brevented.

In an embodiment, the piston is placed so as to
‘orbitally revolve along a horizontal plane, and

an upper edge of the small-width portion is

~located lower than an upper edge of the iarge~width

portion.

In this embodiment, since the upper edge of the

small—width portion is located lower'than the upper edge of

the 1argefwidth portion, the region extehding from the
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insufficiency at the outer circunferential sliding
surface 5 of the eccentric portion and the inner
circunferential sliding surface of the roller can be
prevented and occurrence of wear and seizure can be
prevented. For instance, a p8rtion upper than the
upper edge of the small- width portion of the inner
circunferential sliding surface 10 of the roller is

fornmed |'n such a manner that a cutout portionis

USRS oeéJcF‘? PantB%i Srabibpat d8h decpbipRokCoft hengpper edge of
horizontal |y positioned roller. This cutout portion

& vEErIgSWAALE | PRUF PSS Y She26pediat i 6Fphgfor  the
conpressor, so. _that occurrence of lubrication
uRsdrritdingneyCdt - t héSs| i Bhal 1D osimfresese of of he lobrécation
circunferential sliding surface of the eccentric

1estitds isndy it i Hireroeteeunf srenfearnsinfascd idéohgt karface
roller can be prevented and occurrence of wear and

odej tlife eaPeBer bf ermittabn | Angn thbodimeent | dilreudifievential
shaft is so placed as 20 to be inclined with respect
stédanfor iszerfiaale pledhe, thed =@l lpper cedgebef plievented and
smal l -width portion is |located | ower than an upper
ceggerehcehecfarvigami @mid peet.zone wiah fespeceveotad.  For

- direction of the drive shaft. In this enbodi nent,

ispheecehe auppetiedgepokrt tban25hsmapben @tlyepolft tha Emall-
| ocated | ower than the upper edge of -11 the

widige pairdtionperd itdre winter espectnfertheidir ettdong ofurface
the drive shaft, the region extending fromthe upper

oédgéie ofolhersnmd | foided portisonht @ tthhentpperthadges ofutout

the | arge-
portion is provided in an axial upper side portion of the

horizontally positioned roller. This cutout portion serves

‘as an oil sump during the operatioh‘of the compressor, so

that occurrence of lubrication insufficiency at the sliding

surfaces of the outer circumferential sliding surface of

the eccentric portion and the inner circumferential surface

.0f the roller can be prevented and occurrence of wear and

seizure can be prevented.

In an embodiment, the drive shaft is so placed as
to be inclined with respect to a horizontal plane, and

an upper edge of the small-width portion is
located lower than an upper edge of the large-width portion
with respect to a direction of the drive shaft.

In this embodiment, sinée the upper edge of the

-small—width portion is located lower than_the upper edge of
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wi dth portion serves as an oil sunp for the

| ubricating 5 oil, so that occurrence of wear and

seizure at the outer circunferential sliding surface

of the eccentric portion and the inner

circunferential sliding surféée of the roller can be

prevented. In an enbodi nent, the drive shaft is placed

along 10 a verti cal direction In this enbodi nment,
edge of the smal | - wi dt h

h h )
%lo?t. PG Bt oBage 1 Theberar G6. e HporCTEm of
ﬁg{ fullg §£I|I ed as .an oil sunp. Thus, Mﬁth t he
1o st ioP %@ didsacign e upper edge

rrence of mear and seizure at the outer
e TR A TP 7 alkles orPRpeie edgenefithe large-
wp%t%hon and the inner circunferential sliding surface
) PR E8AVEEI idhl $° 188 Jpr event d@r Itheanlubricating
enbodlnent the piston is forned of a 20 sintered
Ofdr eril theh PRCYTEARBEEI MENtweaT naadt keiplistomti sthmdeuter
of a porous sintered material, lubricating oil is

CherFHmERrepiiedi sl ¥bimmdsortene suf f sbe mutanigiide pbrtion

t he glston al | owi ng enough lubrication to be
agfsGPed inRNBresdECUREpHeRt 281t héidohdi agrbbce hef ptlse aroller
Wth the sintered material allows -12 after nachining
CeB3 be brevVerdedthe nanufacturing cost for the piston
can be cut down. In particular, when the small- wdth
portion is$nfapnedbeilihenhe phevisive shafheizutbated along
a vertical direction.

In this embodiment, the region between the upper
edge of the small-width portion and the upper edge of the
large-width portion can be fully utilized as an oil sump.
Thus, with the formation of an oil sump of large capaCLty,
occurrence of wear and seizure at the outer circumferential

sliding surface of the eccentric portion and the inner

circumferential sliding surface of the roller can reliably

- be prevented.

In an embodiment, the piston is formed of a
sintered material. |

In this embodiment, since the piston is made of a
porous sintered material, lubricating oil is held in

cavities formed on the surface and inside of the piston,

~allowing enough lubrication to be ensured. Moreover, since

-the molding of the piston with the sintered material allows
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portion, the cutout portion can be nol ded

simul taneously in 5 nolding process of the piston, so

that the product precision can be inproved and the |

manuf acturi ng cost can be cut down. According to the
present invention, there canlBe provided a conpressor

in which the viscous shear |oss of 10 lubricating oi
between the outer circunferential sliding surface of

ééﬁ%emceq%ric|$0ﬁti§n of the drive shaft _and the

imer RIS ehti 8F SditRglsuriaceanefaghering| epst for
an _he reduce%ﬁithus al | owi ng nechani cal |oss to be

ddted- ot e Grt d¥dsy £ raekirelarowwhanpihee small-

ang high in 15 precision. BRI EF DESCRI PTION.OF THE

] N?%“’F%fgn 3sj SogmEer Spidet | Ve vpaRvikéannga Fbel entout
of _.a swi ng conpressor according to one enbodi nent of

POkd 103 ShEs ERCOMGYBRELARN FiRg. DeAmoed dadpkamuliteweotisly in
the roller; Fig. 2B is a devel oped view of the inner

oL Adng eFBmGess slafdi ddisurpbeeons tée rohabr; thegsproduct

- 3A, 3B, 3C and 3D are schematic plan views 25 show ng

PEFEL&LCRg CePabes iBPreHedswidg tbenprasserturi8gFicgstdcan be
is a devel oped view showi ng one nodification exanple -

cBf €REns|iding surface of the roller; and Fig. 5is a

devel oped vi ew showi ng anot her
According to the present invention, there can be

provided a compressor in which the viscous sheér loss of
lubricating o0il between the outer circumferential sliding
surface of the eccentric portion of the drive shaft and the
inner circumferential sliding sufface of the roller can be
reduced, thus allowing mechanical loss to bé reduced, and
which 1is easy to machine, 1low in pricé and high in

precision.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing a roller of
a swing. compressor according to one embodiment of the
present invention;

Fig. 2A is a plan view of the roller;

Fig. 2B 1is a developed view éf the inner
circumferential sliding surface of the roller;

Figs. 3A, 3B, 3C and 3D are schematic plan views

showing operating states of the swing compressor;
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nodi fication exanple of the sliding surface of the

‘roller. DETAILED DESCRI PTI ON OF THE | NVENTI ON

Her ei nbel ow, concrete enbodi nents of the sw ng
conpressor according to the present invention are
described 10 : in detail wiéRreference to the
acconpanyi ng drawi ngs. Figs. 3A 3B, 3C and 3D are
schematic plan views showing main part of the sw ng
COMpr essor, This4smﬁn conpressor i s intended for
use, for exanples as'd EonpretebrP$dr refFi gefhPEigy one
usj. HEC (hydr of | uor ocaybon) 15 base refrigerants.
mﬁﬂggéﬁQﬁiéﬂnﬁﬁ%ﬂﬁ&ﬁ thstheprétghng susfegealaly thederoller;
Eﬁf of a generally cylindrical-shaped roller 2 and a
Ciade 3 that protrudes radially outward of the roller
2. An outer, circunferential cylindrical surface and
an inner ¢ifcunferéiti & . AAVieI@HSshl WA actBfinge another
%b]er 2Q 2 are concentric with each other. The inner
FdiPdient cxrmalg wdr itde sduidiage surf@cy mferthe roller.
circunferential sliding surface, of the roller 2 of
the piston 4 is slidably fitted to the outer
circunferential sliding surface of an eccentric
drtibEh BEFERAE ION: OFr AHEy INFENTINNA drive shaft 1
The piston 4 is accommodated in a -14 cylinder chanber
8 formed HAT&lepriipder Graetehayiempalingerier ablfy the swing
ci rcul ar-shaped cross section. The cylinder 6 has a
CRUBRPH§COFiI REFAyIRBLet? tbenpdesanidiavendyono atree described
cylinder chanber 8, to which bushing fitting hole 7 5

- 1gedefallywsEhi cpfeukareptbl sheshapenpbushinngsrawifgar e

Figs. 3A, 3B, 3C and 3D are schematic plan views

‘showing main part of the swing compressor. This swing

compressor is intended for use, for example, as a

compressor for refrigerators using HFC {hydrofliuorocarbon)

- base refrigerants. The swing compressor has a piston 4

integrally made up of a generally cylindrical-shaped roller

2 and a blade 3 that protrudes radially outward of the

roller 2. An outer circumferential cylindrical surface and

an inngr circumferential cylindrical surface of the roller
2 are concentric  with each other. The inner
circumferential cylindrical surface, | i.e. inner
circumferential sliding surface, of the roller 2 of the

piston 4 is slidably fitted to the outer circumferential

sliding surface of an ecéentric portion 5 formed integrally

with a drive shaft 1. The piston 4 is accommodated in a
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frtted. These bushings 9, 9 are so positioned that
flat surfaces of the bushings 9, 9 face each other to
slidably sandw ch both side faces of the bl ade 3 of

. the piston 4. The cylinder chanber 8 is divided into

two chanbers, i.e. 10 suctioi4chanber 12 and

conpression chanber 13, by the roller 2 and the bl ade

3 of the piston 4, where the right- hand chanber of

the blade 3 as viewed in Figs. 3B, 3C and 3D has a
BT pEREMPEIop_nd@IlES he | AnetY! Badeinferaiii i Aaving a
surface of the cylinder chanber 8, thereby 15 defi ning _
I TR oR LERBABEr ShaPeNeanwfs esechéonef t -Hendcgbinder 6
chanber of the blade 3 as viewed in Figs. 3B, 3C and

85 haas Pugh lis hbikt Bngchalge boforopened: t adideehaineto the.
circunferential surface of the cylinder chanber 8,

- géfimdlery  hamimpr esi ortehartbierh 13udetg  opertttion hofle 7

t he swi ng conpressor having the above construction is
desivailded wieri adgfaarlenceptid 1Birgshap8d, BBsh3Ggandd3D.9 are
First, in a state shown in Fig. 3A the eccentric. :
T¥giteidon STeesenbrisbahiby rot af esrel oockwbseitbonkdt beat fla
axial center of the drive shaft 1, so that the roller
spripgefsi tafedthe bhehéngentdni © ptade osadhr evhkvesowisttidably
its outer -15 circunferential surface kept in contact
saindwiche hotder sidéer dacker et i dhe sbihdee fof hehe piston 4.
cylinder chanber 8. The conpressor is positioned, for
Torampliendwor | clomtladéy @®hdrse ditvhieldd| 1€fo 2twevehv®bers, i.e.
al ong the horizontal plane. As the

suction chamber 12 and compression chamber 13, by the

roller 2 and the blade 3 of the piston 4, where the right-
hand chamber of the blade 3 as viewed in Figs. 3B, 3C and
3D | has a sﬁction port 11 opened to the inner
circumferential surface of the cylinder chamber 8, thereby
defining the suctionrchamber 12. Meanwhile, the 1ef£—hand
chamber of the blade 3 as viewed in Figs. 3B, 3C and 3D has
an unshbwn discharge - port opened to the inner

circumferential surface of the cylinder chamber 8, defining

‘a compression chamber 13.

Next, operation of the swing compressor having
the above construction is explained with reference to Figs.
3A, 3B, 3C and 3D. First, in a state shown in Fig. 32, the

eccentric portion 5 eccentrically rotates clockwise about

the axial center of the drive shaft 1, so that the rolier 2

fitted to the eccentric portion 5 revolves with its outer
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5 roller 2 revolves within the cylinder chanber 8, the
bl ade 3, while sw nging, noves back and forth with
its both side faces held by the bushings 9, 9. Then,
the conpressor, while sucking a | ow pressure HFC base

‘refrigerant through the sucti%n port 11 into the

suction chanber 12 (Figs. 3B, 10 3C), conpresses the
refrigerant to high pressure in the conpression

chanber. 13, and thereafter discharges the high-
GreSUlF e RRELBAseS 1 eF 2 Yer Rt { ARoughnEABL divsicHar ghe inner
gort énot shown) (Fig. 3C,_ 3D, 3A). This HFC base

eF FPPEFEREL IRy T AR heffi ctvd | cadindsii celtamdpemi B. The
m xed therein, when 15 the sw ng conpressor operates
FOrPEBRPPESSiONPCELFEPRGD, sUidfracesanpnsede hche zomitad ,  where
conpressor, such as the inner circunferential surface
bhet eltsrl & mevalieurbeng ctheutoaicnritall qurdrece ofs the
the eccentric portion 5 the outer circunferentia
ettaEe? oF eVRe VeS| Wékhinamdet lnyliimuer 2hamber 8, the blade
circunferential surface of the cylinder chanber 8, are
Fubfrthe e@WbyIine, | Dbvecabiendg einld riowsth wiitth tihes both side
refrigerant. The piston 4 of the swing conpressor is
Faspeedhefdody f heexarmilieygsandj r on- baSkdnsi mher esbmpressor,
material. The _16 bushings 9, 9 are forned, for

vehdakpl Bucking fr dmwipiegrurdalEd bhskered Mafeddnl . through |

Then, as shown in Fig. 1 and Figs. 2A and 2B, an
ihheructireunperent L ainsbi dheg sswtfiase chémpe whixxh(tihes . 3B,
5 eccentric portion 5 slides is fornmed on the inner

3C), compresses the refrigerant to high pressure in the

compression chamber 13, and thereafter discharges the high-

pressurg-HFC base refrigerant through the discharge port
(not shown) (Fig. 3¢, 3D, 3a). This HFC base refrigerant
having synthetic o0il as lubricating oil mixed fherein, when
the swing compresSor operates for cOmpreésion, sliding
surfaces inside the swing compressor, such as the inner
circumferential surface of the rolier 2, the outer
circumferential surface of the eccentric portion 5, the
outer circumferential surface of the roller 2 and the inner

circumferential surface of the cylinder chamber 8, are

" lubricated by the lubricating o0il mixed with the

refrigerant.
The piston 4 of the swing compressor is formed

from, for example, an iron-based sintered material. The
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circunference of the roller 2. In this inner
circunferential sliding surface 14, as shown in Fig.
2B, a large-width portion 15 which is large in axial
width of an axial direction_qof the roller 2 and a
smal | -wi dth portion 10 16 Whi€R is smaller in axial
width than the large-width portion 15 are formed. The
smal |l -width portion 16 is forned in such a manner

trapego I t rtlon rovi.ded at
k%%§%§%§ o e% égg F?%ﬁgéf ﬁp Féﬁﬁté? P pbEPY SRed=on-

|| er d i.n.Fig. 2B, 15 which |s a devel oped
Gggﬁf ét%ie m%g ||-MAdth portion 16 is prOV|ded

in such a ﬁanner t hat t he upper ortion of th
| ar ge- wi dt'Hpor fior 1 he" %1 | %@d Ehg%acgﬂlgnd 2B, an
haV|ng ecified wdt

{ t b
-4 gboutCiﬁ@“@%efﬁgtﬁféth5$§dg#ﬂengu g%n&?? WPHthQ@hu the

@prt%on 16 |s OVI d oyer a range whose start 0|nt
§RTPGi nP E d By*965 i A5t hd Esckwi ¥ inner

rotat onal dire t|o of the drlve shaft 1 fron1a

'?ﬁg HpﬁﬁrEBFﬁt 0° bf e eF i n%-he roliter Xhdgd dnner
QOIE LS 0|nt B advanced by 150" in the
CELBFH{“FSHSEP APLeSLinia! SUREGR vd - BF SHEHR 117 By t HéB, a
The reason of this is as follows. That- is, in
grgngFgFng86EFQPléﬁ ﬁ?@é@S§ﬁwﬁﬂfQﬁ;lﬁr%%ﬁ@hewsﬁbheOf an
shomn in Fig. 3Ato the state shown in Fig. 5 3C via

aghe s@éF@C§H&wwqﬁ1¢h% rgBlerhe emiddigngsmak aekdtld poftion

the roller 2 on_the suction chanber 12 side (on the
which is smaller in axial width than the large-width

portion 15 are formed. The small-width portion 16 is
formed in such a manner that a trapezoidal cutout portion

17 is provided at_'an axial upper portion of the

horizontally positioned roller 2 as viewed in Fig. 2B,
which 1is a developed view. That 1is, the smali—width
portion 16 is provided in such a manner ﬁhat the upper
portion of the large-width portion 15. of the slidiné
surface 14 having a width of W is cut out by a specified
width u (about 20% of the width W). Then, the small-width
portion 16 is providéd over a range whose start point is a
point A advanced by 30° in the clockwise rotational
direction of the drive shaft 1 from a joining point O of
the blade 3 in the roller 2 and whose end point is point B

advanced by 150° in the vrotational direction of the drive
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right side in the figure) serves as a light |oad

portion, on which the |oad scarcely acts. Also, in a
revol ving operation process ranging fromthe state

shown in Fig. 3C 10 to the state shown in Fig. 3A via

the state shown in Fig. 3D;1fhough a |oad acts on the
'sliding surface 14 of the roller 2 on the conpression
chanmber 13 side (on the left side in the figure), the

| oad scarcely acts on the sliding surface 14 of the
shgffter 1 2 8P héheucppdRtchanberT™i@ siadsdrs, ofonthhe is as
r'ght side in the figure) . Accordingly, this portion

Tefllewe -sliding surface 14, i.e. the range whose base
point is the joining point O of the blade 3 in the

roller 2 dhdtwheseiend pevotlviingt heepeitnbnBpadrascedanging
by 180" in the rotational direction of the drive

fshaf tht fiteme2Ghdvabage oy nt3setveshasshategbhokoadn Fig.
portion. Therefore, the nechanical |oss is reduced by
3fomiianghiches toated | shweth h inpdriti.orBEL6 tile t bl sdinghtulbbade 14
portion to reduce the viscous shear |loss of oil at
ofhd:lsl | dohfesurd aces tdfe t becbiver chambeunt B2 estiidal (on  the
surface of the eccentric portion 5 and the 25 inner
réphtusfideenti athesuffgoeepf stheecroklsera 2Lidgienloafaportion,
-18 the start point A of the small-width portion 16 is
oobtvaiimdd thy a @] skichrckelgm ddies j of @G, point H ekvolving
the blade 3, which serves as the base point of the

" opkghtibnagrpeetsomandihUrpaseths Osensur &rsaketin i Mg, 3c

consi deration of the action 5 of a | oad onto the
tyi ¢hei kyatk td@wroi i NPigoi Bh Qiaf thie stl@desBowrimgrig.
~the discharge operation (Fig. 3D)

3D, though a load acts on the Sliding surface 14 of the
roller 2 on the compression chamber 13 side (on the left
side in the figure), the load scarcely acts on the sliding
surface 14 of the roller 2 on the suction chamber 12 side
{on the right side in the figure). Accordingly, this
portion of the siiding surface 14, i.e. the range whose
base point 1s the joiﬁing point O of the blade 3 in the
roller 2 and whose end point is the point B advanced by
180° in the rotational direction of the drive shaft 1 from
the bacse point'servesras a light load portion. Therefore,

the mechanical loss is reduced by forming the small-width

portion 16 in this light load portion to reduce the viscous

shear loss of oil at the sliding surfaces of the outer

circumferential surface of the eccentric portion 5 and the

inner circumferential surface of the roller 2. Then, that
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According to this swing conpressor, on the heavy |oad
side under the condition that the quantity of the | oad
acting on the sliding surface of the roller 2 with
which 10 the eccentric portion 5 of the drive shaft 1

- makes sliding contact become$8large during the

rotation of the drive shaft 1, sliding area enough to
‘endure this heavy |oad can be ensured by the
| arge-wi dth portion 15, by which enough oil film
SEReds R\t dn athd bl isgiadd -suidtdc @ooft itdime 1618 s obtained
| ar ge-1 oad-quantity eccentric portion 5 and the
Dyargye3 4 dest i fforfrom theofi ol il ety sQr bodcettiet biade 3,
the roller 2 can be ensured. Thus, wear and seizure
wideht serval ngs cehebbaspr pedmttech £ Sthe | Jiglytt head portion,
formation of the small-width portion 16 in the
18| PHirpg ssar tacenbaref sefetyndnl eonsdadr2@iguantfi thie action
l'i'ght | oad portion of the sliding surface 14, which
oifs 3 dsmdubpiect the weainang odi ture gfifreictes, pdint O of the
becones possible to reduce the sliding area so that
bipde Vi swodisgsiibar dissbaoheobbematiean (fhe.sBbdi.ng
-surface of the eccentric portion 5 and the
smal | - wi dircpodiingn t26 thfis25wiiheg sbingiragssuy f aaethd Beavy-
the roller 2 can be reduced. -19 Thus, the nechanica
lpadssiidet heddri vhrgcohdtiih@éoaonpeessae goantheyr eduerd load
as a whol e and noreover problens due to poor :
attubnigcan ortheanlbeingsehivedceMyyoves, roilnee ttheyitmwerhich
circunferential sliding 5 surface 14 can be forned
thal gchyniradhi pongioh thed My dEivEWRLfentifbkes sliding
surface of the generally cylindrical-shaped
contact becomes large during the rotation of the drive

shaft 1, sliding area enocugh to endure this heavy load can
be ensured by the large-width portion 15, by which enough
oil film thickness between the sliding surface of the

large-load~quantity eccentric portion 5 and the large-width

'portion‘15 of the sliding surface 14 of the roller 2 can be

ensured. Thué, wear and seizure?due to sliding can be
prevented. Still, by the formation of the small-width
portion 16 in the sliding surface 14 of the smaller-load-
quantity light load portion of the sliding surface 14,
which 1is 1less subject to wear and seizure effects, it
beComes possible to reduce the sliding area so that the

viscous shear loss of o0il between the sliding surface of

the eccentric portion 5 and the small-width portion 16 of

~the sliding surface 14 of the roller 2 can be reduced.
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roller 2, the machining work can be carried out with

nore ease, |lower price and yet higher precision, as
conpared w th conventional- machining of the eccentric
portion 5. 10 That is, since the roller 2 is

cylindrical -shaped and. nor-ebver the inner

circunferential sliding surface 14 and the outer
circunferential surface of the roller 2 are

concentric and general ly cylindrical-surface shaped,
ThHe , fehinfdpicrad dfogshelmnahe - dktivhngoefi bhel6onbressor
the sliding 15 surface 14 of the roller 2 can be
Cedr Predesiiced Bl morecleased howerveri pechiemsi gher to poor
preci sion, as conpared with machining work for-
1Hb§vp@¢n@ntﬁ@nsbalteﬂpdvhdportlon on the outer
circunferential sliding surface of the eccentric

portion OMOKBQV&IhVGlshafthEnlhherptuﬂbu&férenaﬁﬁﬁeslldlng
20 Further, the main body of the drive shaft 1 and the
setfentr ikl poani b Stameedobnpresent mechonenfrdet 98¢ inner
pl ane perpendicular to the center axis of the drive

- cdhebmferennheleasrfheer ofl ehe2gandrbheyblbedendratel-shaped

posi tioned on one generally identical plane
rpélpendiculter wachiheirgenterk axhs 22 fartied dd®ry2ch more
Thus, the machining work of the small -20 width
epoet i drovis opribe sindli pgtswifpne 14retithenyolder cgmpared
can be carried out wwth ease, low price and high

wptkecicsirorentStddd]l, shoEening sdAr thRoi &dcdnofid h?ortion 5.
small -width portion 16 is obtained by a 30 shift from

Thée jis i ngnce pahat BoDieihezbh@ﬁec§llWHk§Ea§e%ﬁ§§e@S and
the base point of the light |oad portion, enough
m@ﬂé@b@fltﬁecaﬁnhﬁ‘%mﬁﬁﬁﬁkerentlal sliding surface 14 and
the outer circumferential surface of the roller 2 are
concentric and generally cylindrical-surface shaped, the
machining work of the small-width portion 16 of the sliding
surface 14 of the roller 2 can.be carried out with more
ease, lower price and higher precision, as compared with
machining work for proﬁiding the small-width portion on the

outer circumferential sliding surface of the eccentric

portion of the drive shaft in the prior art example.

Further, the main body of the drive shaft 1 and the

eccentri; portion 5 are not present on one identical plane
perpendicular‘ to the center axis of the drive shaft 1,
whereas the roller 2 and the blade 3 are positioned on one
generally identical plané perpendicular to the center axis

of the roller 2. Thus, the machining work of .the small-
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even if a load acts on the vicinity of the joining

point O of the blade 3 during the discharge operation
(Fig. 3D). Thus, the safety can be ensured. 10 More
precisely, assuming that a reference line 0O is given

by an intersecting line 0 begWeen a plane P passing

t hrough the center of the blade 3 and parallel to the

bl ade 3 and the inner circunferential sliding surface

14 of the roller 2, the spmall-wdth portion 16 is
WigtRe @I it thfe Qhrigke cF i éanner sREfare sl dpig ther radder 2
14 within a range extending froma |line A obtained by
caradediceplrdesnent o th faseef dioehas ldeneng hd ok resiBion.
obtai ned by a 180 displacenent of the reference |ine

0 in the Béiatiosdncedithectstenrtofrating dr ode thirafsmal lawidth
shown in Figs. 2A and 2B. 20 That is, the start point

'PATGHOphel €Al -oith thedr Hivona 160° shbfai fednbythe 3¢oining

shift fromthe joining portion O between the blade 3
raadtt Ke ool tlee Rladdel3j ombilmyp pamite) serimgbaas phént of
start point O of -the light |load portion. Thus, even

. the digrgelbaddpactsonn sendeini tyrebitheycaupl ing ensured

portion 25 between the blade 3 and the roller 2 during

evhe difsehdrgel 24 oper athenyitheiwy cofii tiei §othntintthpoint o

smal | -wi dth portion 16 but the |arge-width portion

of5,thsn hhade eAouly ichyr abihé i By schsarwel loyas-safet y (EAg. 3D) .

‘be ensured for the swing conpressor wthout the

Thossi bhki syfetyanyndapagasureldn this connection, it

has been found that if the small-width portion 16 is
provi ded Mortherepteely, assuming that a reference line Q

is given by -an intersecting line O between a plane P

passing through the center of the blade 3 and parallel to
the blade 3 and the inner circumferential sliding surface

14 of the roller 2, the small-width portion 16 is formed in

| the inner circumferential sliding surface 14 within a range

extending from a line A obtained by a 30° displacement of

the reference line O to a line B obtained by a 180°

d;splacement of the reference line O in the rotational

direction of the drive shaft 1 as shown. in Figs. 2A and 2B.

That is, the start point A of the small-width portion 16 is

obtained by a 30° shift from the joining portion O between
the blade 3 and the roller 2, thé joiniﬁg point O serving
as the Start point © of the light load portion. Thus, even
if a large load acté_on a vicinity of the coupling portion

between.the blade 3 and the roller 2 during the discharge
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circunferential sliding surface 14 of the roller 2

wthin a region obtained by a |less than 30

di spl acenent of the reference line 0 in the

rotational direction of the drive 10 shaft 1, there

are sonme cases where enough~3trength of the coupling
portion between the blade 3 and the roller 2 cannot

be ensured. It has al so been found that if the

smal | -w dt ortion 16 is provided at a_position ,
OPESHM PRy FHOnY ACHBt BVt frdn MPd0 H?%p?la%égfa‘ﬁ%d‘é? ppgtion 16
brEf rence line 0 15 in the rotational direction of the
§ri V& SshAtIa-yhdtherorsher didrciff ebnti ghoyphdidhgability
.surface 14, the small-width portion 16 would be
dfodrtlilofetl DHTERE Rehvpel Gadwiage, formkhagsdingusenpressor
sej zure. Accordingly, in this enbodinent, the
WikBPREWCBENPPSELPAA 1LY o POWNEa™@igehi n the 20 range
fromthe line resulting froma 30 displacenment to the

li ne resul®i f§1sf copractdondi ¢l Aesnmbrenoffouhd that if the
reference line O in the rotational direction of the
spridewidhbft Rorhiehe i¥her isi rconbeidadi alisli dieg inner
surface 14 of the roller 2. As a result of this, in
CLRFYNEpbeLheht s128ingoayhfateehdt hfotheheotdepl Engithin a
portion between the blade 3 -22 and the roller 2, i.e.
Tegiedt gydadirsd obyvt e Blesde Bhavar30°bedésplieednennd of the
nor eover the viscous shear |oss of |ubricating oi
rebepeeeet héneutterii thanfretentipaklsldidiend i oswrdacehof drive
the eccentric portion 5 of the drive shaft 1 and the
skagl | Lwi thhrpoatrieosol® afadtdre winner eidwghnf erenidtt of the
sliding surface 14 of the roller 2 can be reduced.
cqiking portion between the blade 3 and the roller 2

cannot be ensured. It has alsoc been found that if the
small-width portion 16 is provided at a position resulting
from a more than 180° displacement of the reference line O
in the rotationél direction of the drive shaft 1 in the -

inner circumferential sliding surface 14, the small-width

' portion 16 would be positioned on the heavy~load side,

making a cause of seizure. ‘Accordingly, in this
embodiment, the small~-width portion 16 is formed within the
range from the line'resulting from a 30° displacement to

the line resulting. from a 180° displacement of the

- reference line O in the rotational direction of the drive

shaft 1 in the inner circumferential sliding surface 14 of

the roller 2. As a result of this, in this -embodiment,

-”enough strength of the coupling portion between the blade 3
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t he mechani cal | oss can be reduced and the seizure can
be prevented. In addition, the small-width portion 16
may be 10 provided over the whole suction port 11
side of the cylinder 6 with respect to the plane P
passing through the center-9%-the blade 3 and
parallel to the blade 3 (see Figs. 2A and 2B and
Figs. 3A, 3B, 3C and -:3D). Then, the small-w dth
ortion 16 js positioned on the |ight-1oad side 15

AU qRE Pt i finet - &1 r BufPOteMAE X i @ ngheubiage 8 can

the roller 2 of the swing conpressor and never so

 PgonETGHGGTe Ry -TORPE He. tihusVisReuSei ghrarof lpRe  of

inner circunferential sliding surface 14 of the
1pbrieptingarpble Ppivoent éde 201tRie sharinfpentpakt sédading
16 of the roller 2 is_ formed in such a manner that a
sugteGe pdr tthen errendrigr poirddgni & e the alriygpshaft 1 and
ﬁortion of the horizontally positioned roller 2. That
the, shahltWedelhi worddemt 16 pdsi thenebhwver t icdalcimgarential
upper edge of the small-width 25 portion 16 is |ocated
sloéngt waw favaupberoedgbeofotifer- 23 ¢am geewrdtihced. Thus,
Eortion 15 so that the cutout portion 17 is |ocated
thppaechiaay ade rad | can dbd pedticed Bhdftlidheseéihmere can be
circunferential sliding surface 14 of the roller 2.
pre¥endedgl y, the cutout portion 17 serves as an Oi
. sunp 5 during the operation of the conpressor, so that
occurrencén cfddiubrarcat tioa ismsulfifHwdicdnicypattide 16 may be
sliding surfaces of the -

‘provided over the. whole  suction port 11 side of the

cylinder 6 with respect to the plane P passing through the -

center of the blade 3 and parallel to the blade 3 (see

_Figs. 2A and 2B and Figs. 3A, 3B, 3C and 3D}). Then, the

small-width portion 16 is positioned on the light-load side

unique to the inner circumferential sliding surface of the

"roller 2 of the swing compressor and never so done on the

heavy-load side.  Thus, the seizure of the inner

~ circumferential sliding surface 14 of the roller 2 cén be

prevented.

The small-width portion 16 of the roller 2 is

formed in such a manner that a cutout portion 17 is

provided in. the axial upper portion of the horizontally

positioned roller 2. That 1is, with the drive shaft 1

. positioned vertical, .an upper edge of the small-width

portion 16 is located lower than an upper edge. of the
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outer circunferential surface of the eccentric portion

5 and the inner circunferential surface of the roller

2 can be prevented and occurrence of wear and seizure.
due to 10 sliding can be prevented. Also, since the
piston-4 is made of a porous3sintered material,
lubricating oil is held in cavities forned on the

surface and inside of the piston 4, allow ng enough

| ubrication to be ensured. Mreover, since the
lerApaadthatRastEom Fanscaf Eept midi nFwkete persdont dff is
15 for the piston 4, the manufacturing cost for the
1pratef ¥PPean thercdheddmnl Ytwishih iredBvon whenof hehe inner
smal | -width portion 16 is formed with the provision of
CLREURGEBERpolt | 6A1EINGt heuafesst pottioh 17heanrdkler 2.
formed sinultaneously in nolding process, so that the
ApFERHEERIRY, prtée stwrrwanpbetiaopr dvedserides hes an oil sump
manuf acturi ng cost can be cut down. Although not

dghsng, thet Rreletdenve fshadfa domposssdoneso i bkt nedcurrence

~wWith respect to the horizontal plane, the upper edge

obf luhplcabidnwidshi pocienaylétniebelidinyedubakbeneot the
than the upper edge of the large-width portion 15 -24

onkeh cagpeptferend idilr exty Dmcexbéndiing akorgtrhe drdmeon 5
shaft 1. In this case, a region extending fromthe

ayppeheedgacof citteirsimlidntiialt hspoféconof6 the thud l4pper can
edge of the large w dth portion 15 serves as an oi

bgupreventede dndr iccatimnerioi bf seedhatndccsktence efue to
wear and seizure of the outer

sliding can be prevented. Also, since the piston 4 is made

of a porous sintered material, lubricating oil is held in
gavities formed on the su:face andlinside of the piston 4,
allowing enough lub;ication to be ensured. Moreover, since
the sintered material allows after machining to be omitted
for the piston 4, the manufaéturing cost for the piston 4

can . be cut down. In particular, when the small-width

 portion 16 is formed with the provision of the cutout

‘portion 17, the cutout portion 17 can be formed

simultanedusly in molding process, so that the product

-precision can be improved and the manufacturing cost can be

cut down.

Although not shown, with the drive shaft 1

_ positioned inclined with respect to the horizontal plane,

~the upper edge of the small-width portion 16 may be located

lower than the upper edge of the large-width portion 15
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circunferential sliding surface of the eccentric

portion 5 and the inner circunferential sliding

surface 14 of the roller 2 can be prevented.

According to this enbodi nent, since the piston 4 10

is made of a porous sinteredZ2émterial, |ubricating oi

is held in cavities formed on the surface and inside

of the piston 4, allow ng enough |ubrication to be
ensured. Moreover, if the piston 4 is nolded froma

Wdithy ges@eclratter ifaldlingwd igm @xtedcHing vg cown e drive shaft
omtted, so that the 15 manufacturing cost for the

loi stBnthisafabe, cat T@swen Ertepditiocdiram bhivenpres edge of

~“smal | -width portion 16 is formed with the provision

tée ereldatdat-hpmattemn the tutue poperordganofbéhe large-
nmol ded si nul taneously i-n the nolding of the piston 4,
wigdtht partina prodiestves exs simnothnsbepi fprovéd dmibrtiketing
20 manufacturing cost can also be cut down. It is

OAdt et hzhiat hecsiintrenced nult eweat fod sfedrmimg dhethe outer
piston 4 is not limted to iron base materials but '

- chigupenpuhialng liidiag wnmiads okil tiasecoaterial portion 5

The piston may be formed of ceramic. -25 Al though the
apfleddrst inuent icirhasfdeent delscesilbddngabhoveradé h14 of the
respect to an enbodi nent thereof, the invention is
rpbdleli i ted be phevenbedi.nent but nay be enbodied in
various changes and nodifications within the scope of

the 5 ind@td)DdinEOItOi m&nm@il&mh gﬂﬁ:e the piston 4
smal | -width portion 16 of the roller 2 is fornmed In
isumhda mENnerpdbhatst Bentered material, lubricating oil is

held in cavities formed on the surface and inside of the

piston 4, allowing enough lubrication to be ensured.
Moreover, if the piston 4 is molded from a sintered
material, the after machining can be omitted, so that the
manufacturing cost for the piston 4 can be cut down. In
particular, when the small-width portion 16 is formed with
the provision of the cutout portion, the cutout portion can
be molded simultaneously in.the molding of the piston 4, so
that the product precisiqn ~can be improved and the
manufacturing cost can also be cut down.

It 1is noted that the sintered material for

forming the piston 4 is not limited to iron base materials

~but may be aluminum, titanium or nickel base materials. .

The piston may be formed of ceramic.




10

15

.20

cutout portion 17 is provided in the axial upper side
portion of the ordinary sliding surface 14 of the

roller 2 in the above-described enbodi nent, yet the
smal [ -width 10 portion 16 of the roller 2 may be

formed by providing cutout-pbrtions 17, 17 at upper

and | ower side portions of the ordinary sliding

surface 14 of the roller 2 as shown in Fig. 4. _
Furthernore, the small-width portion 16 may be forned

by form ngld&hadsdd: puradant 19 vwnib wedtasalbadh described
portion of the ordinary sliding surface 14 of the
aosVieewith geespemin ta Bhgembodimenhi $heasef,t Hdie invention
recessed portion 19 serves as an oil sunp, so that

isccurt epdmised by i chei embddisuerfti chehcyaat hdieembodied in
sliding surfaces of the outer circunferential surface

Vofr itohe etdurdes capdr moda f5 candohise WG Hinnethe scope of the
circunferential surface of the roller 2 can be

ipvendived arfocowtranoe, ofl teengandheeismarnd -dietho portion
sliding can be prevented. -26 CLAIMS A swing -

l6onpf esber mwoniprr skng:s afoyheddan (&)chwhiechndefdmeshat the
cylinder chanmber (8) ; a piston (4) conposed of a

 cygépertal pyrcybinndri cdls- shapededolimer th2) wkieh upper side

orbitally revolves along an inner surface of the
poyitindep fc b errdi®)amnds Bidiegles(Bfavbi th ofsther gedler 2
integrally with the roller (2) and which is 10

iawi tabl gbdret ddbycthpedyl émisiedifd)t, anget the small-width

portion 16 of the roller 2 may be formed by providing

.cutout portions 17, 17 at upper and lower side portions of

the ordinary sliding surface 14 of the roller 2 as shown in
Fig. 4. Furthermore, the small-width portion 16 may be
formed by forming a recessed portion 19 at a central

portion of the ordinary sliding surface 14 of the roller 2

as shown in Fig. 5. 1In this case, the recessed portion 19

serves as an oll sump, so that occurrence of lubrication

insufficiency at the sliding surfaces of the outer

circumferential surface of the eccentric portion 5 and the

inner circumferential surface of the roller 2 can be
prevented and occurrence of wear and seizure due to sliding

can be preventéd.
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a drive shaft (1) having an eccentric portion (5)
which is slidably fitted to an inner circunferentia
sliding surface (14) of the roller (2), wherein the
pi ston (4) devides a space inside of the 15 cylinder
(6) into a suction chanber {4d®} and a conpression
chanber (13) and perforns a swing notion by rotation
of the drive shaft (1), and wherein the inner
circunferential sliding surface (14) of the roller
(2) includes 20 a | arge-w@HMortion (15) which
receives a heavy |load; and a small-wi dth portion (16)
which is smaller in wdth than the | arge-wi dth
portion (15) and which receives a light |oad. 25 -27

12. The swhngweoapressvesasrctanpedsingd ai m 1,

wherein assumng that a reference line (0) is given by
an i ntersgectitngdeirnel et weeohadplfanes(R) eabsndgr chamber
through a 5 center of the blade (3) and parallel to
(8he blade (3) and the inner circunferential sliding
surface (14) of the roller (2), the small-wdth
portion (d6pissohofdedecaveosad ofingegénermaalyi ngl{Ajirical-
- obtained by a 30 displacenent of the reference line
si@petioralllene (2B) wbiai netdbbyahl $8@e10 leesplalcerenin of nner
the reference line (0) in a rotationa
surface of the cylinder chamber (8) and a blade (3) which
is formed integrally with the roller (2) and which is
swingably held by the cylinder {(6); and
a drive shaft (1) having an eccentric portion (5)
which 1is slidably fitted to an inner circumferential
sliding surface (14) of the roller (2), wherein
the piston (4) devides a space 1inside of the
cylinder (6) into a suction chamber (12) and a compression
chamber (13) and performs a swing motion by rotation of the
drive shaft (1), and wherein
the inner circumferential sliding surface {14) of
the roller {2) includes
-a large—width portion (15) which receives a heavy
load; and
a small-width portion (16) which is smaller in

width than the large-width portion (15) and which receives

a light load.
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direction of the drive shaft (1) in the inner
circunferential sliding surface (14). 3. The sw ng
conpressor as clained in Caiml1, 15 wherein the
smal l -width portion (16) is provided on one side with
respect to a plane (P) passidig-through a center of
the blade (3) and parallel to the blade (3), the one
side including a suction port (11) which is provided
in the 20 cylinder (6) and which conmunicates with the
2guction Ehanbering2)comprapeoswiary cdmpmessorinasClaim 1,
clained in aim1, wherein -28 the piston (4) is
WBPHEEH so as to orbitally revolve along a horizontal
pl ane, and an upper edge of .the small-w dth portion
(16) is &veaneod| thet shaafaneuppelierdgéobdf ithgiven by an
large-width portion (15). 5. The swi ng conpressor as
lptaraedting Cldingm lbetbeeri i t héadei ViP)shphssid)y ithrmgh a
placed as to be 10 inclined with respect to a
choptéerzontalthpl dedeands Jananppperedyel otot hesrmlddeM (3 h and
portion (16) is |located |ower than an upper edge of
thbe lmrege- widtdunpertdronal 151 wiitdy r espeelcet 0 (@4) of the
direction of the drive shaft (1). 15 6. The sw ng
robbpr e$8br abeclsaiaidd-winit® aperHion (16) is formed over a

range from a line (A) obtained by a 30° displacement of the

reference 1line (0) to a line (B) obtained by .a 180°

;displacement of the reference line (0) in a rotational

direction of the drive shaft (1) in the inner

circumferential sliding surface (14).

3. The swing compressor as claimed irn Claim 1,
wherein

| the small-width portion (16) is provided on one
side with respect to a plane (P) passing through a center
of the blade (3) and parallel to the blade {3), the oné
side including a suction port (11)Jﬁ5£éﬁ:is provided in the
cylinder (6) and which communiéates with the suction

chamber (12).

4, The swing compressor as claimed in Claim 1,

wherein
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wherein the drive shaft (1) is placed along a vertical
direction. 20 7. The swing conpressor as clained in
Caim1l, wherein the piston (4) is.fornmed of a

sintered materi al .
_28..

the piston (4) is placed so as to orbitally
revolve along a horizontal plane, and

an upper edgé of the small-widthlportion (16) is
located lower than an upper edge of the large-width portionr

(15) .

5. The swing compressor as claimed in Claim 1,
wherein

the drive shaft (1) is' éo placed as ”to be
inclined with respect to a horizontal plane, and

an upper edge of the small-width portion (16) is
located lower than an upper edge of the large-width portion

(15) with respect to a direction of the drive shaft (1).

6. The swing compressor as claimed in Claim 5,
wherein
the drive shaft (1) is placed along a vertical

direction.

7. ‘The swing compressor as claimed in Claim 1,
wherein

‘the piston (4) is formed of a sintered material..




