1 TITLE GF THE | NVENTI ON ROTARY COMPRESSOR ~ BACKGROUNDG GFoThE 5,

INVENTION 1. Field of the Invention : The present inventig%akglates
‘to a rotary conpressor to be used for the refrigerators, air
conditioners, and the like. 2. Related art of the Invention ‘Rot ary

conpressors are nmuch utilized for the refrigerators, air conditioners, and
the Ii ke, because of their conpact size and sinple structure. The
conpressi on nechani sm parts such as vane and roller which are the ngjor
constituti MR t QF oTHENINVENTNE R or are described in, for exanple,

KAWAHI RA, "Seal ed type refrigerator” (1993) P.14, FIG 6.1.
Her ei nafter, usi nROTARYGCOMBRESSOR i on and operation of the conventional
rotary conpressor are explained. The conpression nechanismpart in the
seal ed BACKGROUND OF THE INVENTION

1. Field of the Invention

.The present invention relates to a rotary
compressor to be used for the refrigerators, air
conditioners, and the like.

2. Related art of the Invention

Rotary compressors are much utilized for the
refrigerators, air conditioners, and the like, because
of their compact size and simple structure. The
compression mechanism part; such as vane and roller which
are the major constituting parts of the comﬁressor are
described in, for example, KAWAHIRA, “Sealed type
refrigerator” (1993) P.1l4, FIG. 6.1.

Hereinafter, using FIG. 6, constitution and
operation of the conventional rotary compressor are
explained. The compression mechanism part in the sealed
container comprises a crank shaft 101 having an eccentric
part 109, a bearing supporting the crank shaft 101, a
cylinder 102, a vane 103, and a roller 104 which
eccentrically rotates in the cylinder 102. The vane 103
having a_cylindrical tip reciprocates in the vane slot

105 of the cylinder 102, and its tip part is pressed to

. the outer peripheral surface of the roller 104 by the



cont ai ner conprises a crank shaft 101 having an eccentric . part 109, a
beari ng supporting the crank shaft 101, a cylinder 102, a vane 103, and a
:roller 104 which eccentrically rotates in the cylinder 102. The vane 103
having a cylindrical tip reciprocates i,n the vane slot 105 of the cylinder
102, and its tip part is pressed to the outer peripheral surface of the
roller 104 by the 2 spring force by
the spring 106 and the pressure difference between inside and outside of

the cylindep iy iFordd By thé sp¥iime 106 ARditiee prledsies dilfferderget of the
rol | er 104Pﬁﬁﬁgeby div?ﬁing therﬁ%ner part of the cylinder 102 "into the

suction chydisied® 7iRBHldbandi 66RaLAR 6FaRRAR cylifhidelha (o @lid& center
of the cylinder 102 and the <crank shaft 101. The crank shaft 101 has an

FraTLre S, R qrORE Len preiythe paabau ghus g it o (7o
It the eccqjf) & e¥FdbyWividing the inner part of the cylinder 102
~ into the suction chamber 107 and the discharge chamber
108. The part O is a center of the cylinder 102 and the
crank shaft 101. The crank shaft 101 has an eccentric
part 109 centering on the point P which is eccentric by
e from the center 0. The crank shaft 101 rotates
centering on 0, and along with it the eccentric part 109
integral with the crank shaft rotates eccentrically. The
roller 104 is engaged in tﬁe eccentric part 109. Due to
the rotation of the crankﬂ shaft 101 by the electric motor
and the revolution of the roller 104 in the cylinder 102,
refrigerant gas is taken in from the suction port 110 and
sent to the discharge port 111 while being compressed.
The refrigerant gas from the discharge port 111 is sent
to the refrigeration cycle side through the discharge
valve 112, and passed through the condenser, expansion
valve, and evaporator to return to the suction port 110
of the compressor again.
In the above constitution, at the contact part
between the roller 104 and the tip part of the vane 103,
an oil film has been formed by the o0il which is mainly

contained in the intake refrigerant and the oil which



integral with the crank shaft rotates eccentrically. The roller 104 is
engaged in the eccentric part 109. Due to  the rotation of the crank shaft
101 by the electric notor and the revolution of the roller 104 in the
cylinder 102, refrigerant gas is takengin fromthe suction port 110 and
sent to the discharge port 111 while berng conpressed. The refrigerant gas
fromthe discharge port 111 is sent to the refrigeration cycle side

t hrough the discharge valve 112, and passed through the condenser,

expansi on  ¥akkes FRGRIAPUNY Qap Bettiddr the M 18I ahdehle Yhfe of the

conpressor again. In the above constitution, at the contact part

bet ween thegngkl ¢0518fo9aded &nt LRePRY i®ldda 0v2Be L83 gap'b8tiveld M has
been formed by the ol which is mainly contained in the”intake refrigerant

and the oil tyai 6Ad face of the roller 104 by thespressﬁre PEBE8SeheUgh the
gap between the vane 103 and the vane sl o6t 105 provided on the cylinder

102 or the gap betwhRnsehl8dedéntathe?, bOArifly €6 skipdwt e Brankr e

di fference.
. shaft 101, and electric motor are not illustrated.

However, according to the conventional
constitution as above; as the tip part of the vane 103
has a cylindrical curved surface and the outer peripheral
surface of the roller 104 is also ¢ylindrical, the contact
condition between the vane 103 and the roller 104 is
equivalently the contact between the small cylinder and
the large cylinder. Accordingly, the contact condition
is a line contact condition wherein the contact area is
smaller, and the load per unit area, i.e., contact stress,
is larger, so that the contact sliding conditions between
the vane 103 and the roller 104 become rigorous.

The number of autorotations of the roller 104 is
also determined by the difference of the friction
resistances between the inner peripheral surface and the
eccentric part 109 and those between the outer peripheral
surface of the roller 104 and the tip of the vane 103 and
the like. The number of autorotations of the roller 104
is very unstable. In general, when the crank shaft 101
is operated at the revolution of 3500 rpm, the number of

autorotations of the roller is about several scores to



The seal ed container, bearing to support the crank shaft 101, and electric
notor are not il lustrated. However, according to the conventiona
=constitution as above, as the tip part of the vane 103 has a cylindrical
curved surface and the outer peripheraj surface of the roller 104 is also
cylindrical, the contact condition between the vane 103 and the roller 104

Is equivalently the contact between the small cylinder and

the | arge

cylinder. Accordingly, the contact condition is a line contact condition
wherein t hgegaphaChuidfeds rpmel l er, and the load per unit area, i.e.
contact stress, 1is larger, so that the contact sliding conditiors between

the vane 103 and pBeai@ld & Lo ReeVE, 'drdHIsliding sufbacesnber of
autorotations of the roller 104 is al so det er mi ned by the difference of

the frictighRe £8p YRRIRS RAACPO3t ARAI QRS rRAligthertd thefatedang t he

eccentric part 109 and those between the outer peripheral

rol ler 1045aB@dishe drp &épéﬁamgnanl%rﬁmhléﬂ

surface of the

| alka. sTHRimgrber of

autorotations of the roller 1047 is very unstable. In general , when the

crank shaf fq %@hedﬁ%(géﬁéﬁgduﬁgthBQé%ﬂKﬂLﬂlon of 3500 rpm the number of
ro

autorotations of the ler 1s about several scores to

Moreover, there is a problem that, in case of the
use of the chlorine-free alternative refrigerant, e.qg.,
R134a, remarkable lowering of lubrication occurs, and
especially in case of the rotary compressor, wear is apt
to occur between the outer periphery of the roller 104
and the tip of the vane where an oil film is less apt to
be formed. .

In order to settlé'the'above points, for example,
Japanese Patent Laid-open HEI 7-259767 discloses such

construction that there are a horizontal hole 116

thrusting through the inside of the crank shaft 101 and

its eccentric part 109 from the oil feed passage 115 to
the outer diameter of the eccentric part 109, an oil groove
117 provided on the outer diameter part of said eccentric
part 109 in communication with the horizontal hole 116,
a groove 121 provided on the outer periphery of the roller
104,a hole 120 thrusting through said outer peripheral
groove 119 provided in parallel with said groove 119 at
the deepest part of the groove 119 and a vane 103 is applied

to the groove 119.



4 several hundreds rpm Because of the above, on the sliding
surfaces of the tip of the vane 103 and the roller 104 the sliding speeds
: vary dependi ng on conditions, and sliding novenents beconme unstabl e.
Moreover, there is a problemthat, ingase of the use of the chlorine-free
alternative refrigerant, e.g., Rl34a, remarkable |lowering of lubrication
occurs, and especially in case of the rotary conpressor, wear is apt to
occur between the outer periphery of the roller 104 and the tip of the

vane where an oi 'Aéé:bﬂfuiiﬁ?' @3S silld tdondeitatied, the contacerder to
settle the above points, for exanple, Japanese Patent Lai d-open HEl

7-259767 dheEh Q8RS theC koSt 104t 28! khle il BU® Bebomesofiaaie hol e 116
thrusting through the inside of the crank shaft 101 and its eccentric part
109 from thenehbtf 80d RATS M JAGtdion of the roller 104 is also
| restricted, and stable sliding conditions can be realized.
. However, the oil supply to the contact part between the
roller 104 and the vane 103 becomes intermittent because
the hole 120 thrusting i:hrough from the inner diametrical
part of the roller comes to be communicated with the side
hole 116 provided to lead to the outer diametrical part
of the eccentric part from the oil supply passage 115 only
once in a turn. Therefore, nosufficient 0il is supplied.
Another drawback is that éhe 0il to be supplied to the
sliding part between the éccentric part 109 and the inner
periphery of the roller 104 shows decrease.

In the first invention, in consideration of the
points of the conventional compressors as shown in FIG.
7, an object is to provide a highly reliable, long life
rotary compressor by reduced sliding load between the
vane and the roller and supply of sufficient oil to the
sliding part between the vane and the roller.

On the other hand, according to the constitution
of the conventional compressor as in the above FIG. 7,
the sliding conditions between the vane 103 and the roller
104 are improved, but the oil supply to the contact part

between the roller 104 and the vane 103 involves drawbacks



the outer dianeter of the eccentric part 109, an oil groove 117 provided
on the outer dianeter part of said eccentric part 109 in comrunication
-With the horizontal hole 116, a groove 121 provided on the outer periphery
of the roller 104,a hole 120 thrusting through said outer peripheral
groove 119 provided in parallel with said groove 119 at the deepest part
of the groove 119 and a vane 103 is applied to the groove 119.

5 According to said constitution, the contact between the roller

104 wi th t hgevars tHS QaePTEEataaeroutRis2Gintdd,ded Ay Ohahyt kN a3f the
roller 104 is also restricted, and stable sliding conditions can"be

realized pHREIas ! BEselinePRboVS WiugORbaalrifg Rifyerdatba ol ler

104 and the vane 103 becomes internittent beca hole 120 t sting
onuan T oLk g MR Cidangpt Chubipsolif SRS ol
di anetri calyiF¥ilculty of stabilized oil supply. Moreover, there has
. been no consideration given to the measures to be taken
against the extremely large force applied to the inner
peripheries of the eccentric part 109 and the roller 104
from the latter half part of the compression process.
The second invention is to settle the points of
the conventiocnal compressor of FIG. 7. It aims at
providing a more reliable, long life rotary compressor
which is easily processed; does not give ill affect on
other sliding part, assufes stabilized oil supply, and
permits reliable sliding and lubrication between the vane
and the roller.
On the other hand, with respect to the groove part
119 of the conventional compressor shown in FIG. 7 above,
as shown in FIG. 17, in case of the contact sliding between
the tip R part of the vane 103 and the groove 119 of the
roller 103 according to the eccentric rotation of the
roller 104, if there are always or temporarily in the
groove 119 the edge 122 on the suction chamber 107 side
of the van O e 103 and the edge 123 on the discharge chamber
108 side (the edge refers to the crossing part between

the R part and the side surface), they have possibility



bf the eccentric part fromthe oil supply passage 115 only once in a turn.

Therefore, no sufficient oil is supplied. Another drawback is that the oi
to be supplied to the sliding part between the eccentric part 109 and the
i nner periphery of the roller 104 shom; decr ease. In the first

I nvention, in consideration of the points of the conventional conpressors
as showmn in FIG 7, an object is to provide a highly reliable, long life
rotary conpressor by reduced sliding | oad between the vane and the roller
and supply bvd6 wehki thengroodve parte 1149 dixdgpardudctocsre tipeesanrgeand t he
roller. On the other hand, according to the constitution 'of the
convent i onadli £ figmerscsbetsveen t tire abawt 1BhGchaAmbeihel 87 i slidg ofintlhei ons
bet ween the vane 103 and the roller 104 are inproved, but the oil supply
to the contwahephdB amdtthecdisbharge ehahbérablstdide preet tha gnowokrees
dr awbacks 6 due to the conplicated
rout es intepaetelilPythengurfhaey pressure on the suction chamber 107

side becomes higher than on the discharge chamber 108 side.

Accordingly, the sliding movement conditions become

severer on the suction chamber 107 side edge 122 than on

the discharge chamber 108 side edge 123. The parts 124

and 125 are the shoulders of the groove 119, and the part

126 is a center of the part R of the vane 103.

With the object of solving the points of the
conventional compressor as shown in FIG. 7, the third
invention aims at providing a highly reliable rotary
compressor wherein prevention is made of the contact
sliding between at least the edge on the suction chamber
side of the vane with the groove.

An object of the fourth invention is to provide,
in order to solve the points of the conventional
compressor as shown in FIG. 7, a more highly reliable,
long life rotary compressor with reduced load of the
sliding part between the vane and the roller, and assured
lubrication of the sliding part between the vane and the
roller, by realizing the constitution of separate

embodiment from the third invention.

Recently, with the object of protecting ozone



poi nts as descri bed above, thus requiring conplicated processing, having
tendency to cause pooling of gases and difficulty of stabilized oi
. supply. Moreover, there has been no consideration given to the neasures
to be taken against the extrenely |large force applied to the inner .
peripheries of the eccentric part 109 and the roller 104 fromthe latter
hal f part of the conpression process. The second invention is to
settle the points of the conventional conpressor of FIG 7. It ains at
provi di ng hayere tdlexsh has|ocogel toebeotwed corghlerbne-fiegh is easily

processed, does not give ill affect on other sliding part, assures
st abi | i zedabtervatilve xefirigerants (esld.ablR-k34a) ng Emdthebricati on
bet ween the vane and the roller. On the other hand, with respect

to the grocorvpationdk aumpressonveftFDGal 7 c eyl ss ohlgmine+iréeG 7
above, as shown in FIG 17, in case of the contact sliding between the
tip R partabterhatiare 1dfriagdraht gives fitthérthpsatdsifactody accordi ng
to the eccentric rotation of the roller 104, if there are always or
tenporari | glidinke candbvion19nt bempagd siit? winth htheureifoigehmarier 107 si de
of the van 0 e 103 and the edge 123 on the di scharge chanber

containing chlorine. Accordingly, it is necessary to

provide severer restriction on the conditions for the use

of the compressor or to develop a sliding material having

improved abrasion resistance performance.

The first to the fourth inventions referred to
above are each intended to solve the points of the

conventional compressors as above.

SUMMARY OF THE INVENTION

(A) The first invention comprises a cylinder,

a crank shaft having an eccentric part dispésed
in said cylinder,

a bearing which rdtatably supports said crank
shaft,

a roller which moves in said cylinder following
said eccentric part, and

a vane whose all or part of the tip is of R
configuration,

with the constitution that a groove with which the

vane tip is disposed in contact is provided on the outer



" 108 side (the edge refers to the crossing part between the R part and the
side surface), they have possibility 7
.to wear the groove part 119. Al so, due to the pressure difference between
the suction chanber 107 side of the wv@ne 103 and the discharge chanber 108
side, at the groove part 119 the surface pressure on the suction chanber
107 side becones higher than on the discharge chanber 108 si de.
Accordingly, the sliding nmovement conditions become seyerer on the suction
chanber 1operiiphesiyefls2ichanlder t efirstnhai feIcpansets BOYidededge 123.
The parts 124 and 125 are_the shoul ders of the groove 119, and the part
126 is a centieheend facerf sRist rohderanandmEnid roller ¢siprewedss ect of
sol ving the points of the conventional conpressor as shown in FIG 7, the
third invwathoanapid holeresmmungcatinghspidefigsteoidt gEPOVEAPEessOr
wherein prevention is nade of the contact sliding between at |east the
edge on thsadgciguppedadfethe roller.
_The invention may be a rotary compressor
characterized in that the second oil groove is an oil
groove provided along the direction not in parallel with
said groove.
The invention may be a rotary compressor
characterized in that the first oil groove is installed
on the end faces of both sides of upper and lower parts
of the roller.
The invention maf be a rotary compressor
characterized in that the o0il holes are plural in number.
The invention may be a rotary compressor
characterized in that the roller is provided at its end
face with a horizontal groove from said first oil groove
to said inner periphery of the roller.
The invention may be a rotary compressor
characterized in that the horizontal grooves are plural
in number.
(B) The second invention comprises
a cylinder,

a crank shaft having an eccentric part disposed

in said cylinder,



-

" side of the vane with the groove. An object of the fourth invention
is to provide, in order to solve the points of the conventi onal
conpressor as shown in FIG 7, a nore highly reliable, 1long life rotary

"~ conpressor with reduced | oad of the |41 ding part between the vane and the

roller, and assured lubrication of the sliding part between the vane and
the roller, by realizing the constitution of separate enbodinent fromthe
third invention. Recently, with the object of protecting ozone

8 | ayer, there o] S

refrigerant (e g. @ﬁ?‘%‘ﬁ?l? Vﬁgfk{e%é%r%\ oﬁg i’%%??ﬁ‘r ?s%s% r]:a:‘%élFl G 7, such
a chlorlneﬁ%{ alternative refrigerant gives further unsatisfactory
sliding co %'%h in conparison with the refrigerant containing chlorine.

R DYt or 't hon (SRR Philn RREL S PR & c EhHEE! R 3

conditions for the us e co ressor op as
having said eccentric part, and

terial

.a vane whose all or part of the tip is of R
configuration,

with the constitution that a groove with which the
vane tip is disposed in contact is provided on the outer
periphery of said roller, and at least one flow passage
is provided communicating from said groove to the light
load side of the inner peripheral surface of said roller.

The invention may Se a rotary compressor
characterized in that séid flow passage is provided in
inclination to the suction chamber side rather than the
center axis of reciprocal movements of the vane.

The invention may be a rotary compressor

- characterized by comprising é cvlinder, a crank shaft

having an eccentric part disposed in said cylinder, a
bearing which rotatably supports said crank shaft, a
roller which moves in said cylinder following said
eccentric part, a vane whose all or part of the tip is
of R configuration, a groove having substantially the
same curvature as at the tip of said vane and with which
the tip of said vane is in contact, disposed on the outer

peripheral surface of said roller, an oil chamber formed



'inproved abr asi on resistance perfornance: The first to the fourth
I nventions referred to above are each intended to solve the points of the

-conventional conpressors as above. SUMVARY OF THE | NVENTI ON (A
The first invention conprises a cylindegy, a crank shaft having an
eccentric part disposed in said cylinder, a bearing which
rotatably supports said crank shaft, a roller which noves in said
cylinder following said eccentric part, and a vane whose all or

part of theofigaid dollerxprénguEateodf said beatifgti handorxid ution that

a groove with which the vane tip is disposed in contact is provided on the

outer eccentric part, and a flow padsage for oil supply having
a width smaller than that of said vane on one or both sides
of said roller, or on one or both of the bearing end faces

. with which the side surface of said vane is in contact,
so as to communicate from said groove part to the oil
chamber on the inner periphery of said roller.
The invention may be a rotary compressor

characterized by comprising a cylinder, a crank shaft
having an eccentric part disposed in said cylinder, a
bearing which rotatably supports said crank shaft, a
roller which moves in saié cylinder following said
eccentric part, a vane Qhose all or part of the tip is
of R configuration, a groove having substantially the
same curvature as at the tip of said vane and with which
the tip of said vane is in contact, disposed on the outer
peripheral surface of said roller, a flow passage
communicating from the end face of the bearing with which
the side surface of said vane is in contact to an oil
chamber and an oil passage having a width smaller than
the thickness of said vane, provided on the side surface
of said vane or on the end face of said bearihg with which
said vane is in contact so as to be in communication with

said flow passage.

(C) The third invention is characterized by



"periphery of said roller, a first oil groove is provided on the end face
of said roller, and said roller is provided with an oil hole comunicating

-said first oil groove and said groove of the roller. The invention
may be a rotary conpressor characteriqzed in that the second oil groove is
an oil groove provided along the direction not in parallel with said
gr oove. The invention nay be a rotary conpressor characterized in

that the first oil groove is installed on the end faces of both sides of

upper and haWBhPH lstriftibe £RAtOEhe edge atBRel B!Pnbifo'ﬁh@iyrabté arotary
conpressor characterized in that the oil "holes are plural in nunber.

The invent yaRdMHotecEmEOLAEY COMRMRSS WitkhehaCheboARd gdxd hat the rol ler

is provided at its end face with a horizontal groove fromsaid first oil

groove to said iRy NEFEPEESN Mhy! Be %.Olrl@cfar% compre&ddyd nvention may be

a rotary conpressor characterized in that the "horizontal grooves are

plural I npyMEirerized byl BomPiasi8fPnd &PYenbe?) GOa¥dieSshaft

. having-an eccentric part, a bearing which rotatably

supports said crank shaft, a roller which moves in said
cylinder following said eccentric part, a vane whose all
or part of the tip is of R configuration, and a groove
having substantially the same curvature as at the tip of
said vane and with which the tip of said vane is in contact,
disposed on the outer peripheral surface of said roller,
with the R part at the tip. of said vane being disposed
swingably in the groove,. wherein, assuming the swing
angle of said roller to be £, the center angle of R part
at the tip of the vane to be a, and the center angle of
said groove part taken from the center of the R part at
the tip of said vane to be B, a relation of o/2 - B/2 >
£ is satisfied between them.

The invention may be a rotary compressor
characterized by comprising a cylinder, a crank shaft
having an eccentric part, a bearing which rotatably
supports said crank shaft, a roller which moves in said
cylinder following said eccentric part, a vane whose all
or part of the tip is of R configuration, and a groove

havixig substantially the same curvature as at the tip of



a cylinder, a crank shaft having an eccentric part disposed in

sai d cylinder, 10 a bearing which
.rotatably supports said crank shaft, a roller which noves in said

cylinder followi ng said eccentric panly and a vane whose all or

part of the tip is of R configuration, with the constitution that a

groove with which the vane tip is disposed in contact is provided on the
outer periphery of said roller, and at | east one flow passage is provided

conmuni cat 559 df v Rk Al wdtBOMRiER tHetibdhf saiebdafiedts 4 ¢bataarsr
peri pheral surface of said roller. The invention nmay be a rotary

conpr essor 4 ghdjsid o £8d bitbRabefdpHelaiWsR2FSREC olfSsAAVLrOR el
inclination to the suction chanber side rather than the
with the R part at the tip of said vane being disposed
swingably in the groove, wherein the R part is provided
~ on said groove shoulder part so that the edge of the vane
which is a crossing point of said vane side surface to
said R part at the tib of the vane does not come into
contact with said groove during the rotation of said crank
shaft.

The invention may be a rotary compressor
characterized by comprising a cylinder, a crank shaft
having an eccentric part,.a bearing which rotatably
supports said crank shaff, a roller which moves in said
cylinder following said eccentric part,. a vane whose all
or part of the tip is of R configuration, and a groove
having substantially the same curvature as at the tip of
said vane and with which the tip of said vane is in contact,
disposed on the outer peripheral surface of said roller,
with the R part at the tip of said vane being disposed
swingably in the groove, wherein the center position of
the R part at the tip of said vane is nearer to the
discharge chamber side than the center in the direction
of thickness of said vane ,so that the said edge on the
suction chamber side of the vane is always outside of said

groove (and does not come into contact with said groove )



center axis of reciprocal novenents of the vane. The invention may

be a rotary conpressor characterized by conprising a cylinder, a crank

shaft having an eccentric part disposed in said cylinder, a bearing which

rotatably supports said crank shaft, aqgroller which nmoves in said cylinder
follow ng said eccentric part, a vane whose all or part of the tip is of
R configuration, a groove having substantially the sane curvature as at
the tip of said vane and with which the tip of said vane is in contact,
di sposed ondunénguttdre ymtaphenabfssafidcersinkssghafbll er, an oil chanber
f or med of said roller, end face of said bearing, and said
eccentric part, anhe prewepisdayentdoninas lysla) nehary cempresaornal | er
than that of said vane on one or both sides of said roller, or on one or
bot h of thewhezeimy tdhel R goast hst prowviided lon sthie shothdderoiofsdikievane is
in contact, so as to comunicate from said groove part to the oi

groove part on the discharge chamber side.

(D) The fourth invention is a rotary compressor
characterized by comprising a cylinder, a crank shaft
having an eccentric pért, a bearing which rotatably
supports said crank shaft, a roller which moves in said
cylinder following said eccentric part, a vane whose all
or part of the tip is of R configuration, and a groove
having substantially the same curvature as at the tip of
said vane andwith which the tip of said vane is in contact,
disposed on the outer per.ipheral surface of said roller,
with the tip of said vane being disposed slidably in said
groove, and a wedge shaped gap formed in the sliding
direction with the tip of said vane.

The present invention may be a rotary compressor
wherein the radius of an R shaped groove is slightly larger
than the R at the tip of said vane is provided on the outer
peripheral surface of said roller.

The present invention may be a rotary compressor
wherein the radius Rv of the R at the tip of said vane
and the radius Rr of said groove part are constituted in

the relations of:

0 < (Rr - Rv)/Rr < 0.1



" chanber on the inner peri phery of said roller. The invention may be
a rotary conpressor characterized by conprising a cylinder, a crank shaft
- having an eccentric part disposed in said cylinder, a bearing which
rotatably supports said crank shaft, ag roller which noves in said cylinder
follow ng said eccentric part, a vane whose all or part of the tip is of
R configuration, a groove having substantially the sane curvature as at
the tip of said vane and with which the tip of said vane is in contact,
di sposed on the oRher prpsenthdényenduidmaeaybe @ Fatd T CoOmMP¥e8RCFassage
communi cating fromthe end face of the bearing with which the side surface
of said vawberreiim agoit processimopidif ferenerfzeon the tenpEadagarkavi ng a
width smaller than the thickness of said vane, provided on the side
surface obrchamfenéngrisprovidadiatdde tipsef dhevanepositieneedh said
vane is in contact so as to be in comunication with said flow passage.
(C) The t hondthevelateral ssiter eft dhezerhiiy in the vane tip

configuration, and said wedge shaped gap is formed

between said R processed or chamfered part and said R

shaped groove.

The present invention may be a rotary compressor
wherein R processing or chamfering is provided at the
crossing part of the R part of said groove and the outer
peripheral surface of said roller.

The present invention may be a rotary compressor
characterized by compriéing a cylinder, a crank shaft
having an eccentric part, a bearing which rotatably
supports said crank shaft, a roller which moves in said
cylinder following said eccentric part, a vane whose all
or part of the tip is of R cohfiguration, and a groove
having substantially the same curvature as at the tip of
said vane and with which the tip of said vane is in contact,
disposed on the outer peripheral surface of said roller,
and the softer one in hardness out of the groove of said
roller and the tip of said vane may be constituted by a
material of good fitting.

The present invention may be a rotary compressor

characterized by comprising a cylinder, a crank shaft



12 having a structure that the edge at the tip of the vane does not
cone into contact wwth the groove part. - The i nvention nmay be a
‘rotary conpressor characterized by conprising a cylinder, a crank shaft
havi ng an eccentric part, a bearing lkch rotatably supports said crank
shaft, a roller which noves in said cylinder follow ng said eccentric
part, a vane whose all or part of the tip is of R configuration, and a
groove having substantially the same curvature as at the tip of said vane
and wi th whaelinidher igceénteid pane, a ibeawhigcwhicti spasaralohyt he out er
peri pheral surface of said roller, wth the Rpart at the tip of said vane

bei ng di spgappord i \erank shaf opve, robtesi whiehsmoveg tihesadidng angle
of said roller to be [err], the center angle of R part at the tip of the

vane to becgliamézt > 1desvw g il ediceritat T gaoow g Pataindg shesd adh t he
center of the Rpart at the tip of said vane to be [err], a relation of

[err]/2 - berigard of [€Heltip 8t bsfRedohElivRaratiien and a grdbeed nvention
may be a rotary conpressor characterized by conprising a cylinder, a crank
shaft having substantially the same curvature as at the tip of
said vane and with which the tip of said vane is in contact,
disposed on the outer ;;eripheral surface of said roller,
and the surface of the hard one in hardness out of the
tip of said vane and groove of said roller is finished
into smoother than the other (smaller surface roughness).
(E) The present invention may be, in each of the
inventions described abové, a rotary compressor having
a flat surface on a parf of the longitudinal length or
full length of the R shaped part at the tip of said vane.
The present invention may be, in each of the
inventions described above, one furnished with fine o0il
grooves on a part of the longitudinal length or full length
of the contact part between said groove and said vane tip.
The present invention may be, in each of the
inventions described above, one driven by using a

refrigerant not containing chlorine.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a sectional view of a compression

mechanical part of the rotary compressor according to the



"having an eccentric part, a bearing which rotatably supports said crank
shaft, a roller which noves in said cylinder follow ng said eccentric

part, a vane whose all or part of the tip is of R configuration, and a
groove having substantially the sane gyrvature as at the tip of
13 said vane and with which the tip of said vane is in contact,

di sposed on the outer peripheral surface of said roller, wth the R part
at the tip of said vane being disposed sw ngably in the groove, wherein

the R part dibdagmbaed 10N 3213, Hndve sfiothderfinmt bovéhtiohhe edge of
the vane which is a crossing point of said vane side surface to "said R

part at the tip ofpthe pans doper¥fedife i View oEntd@ mbtarpai d groove
during the rotation of said crank shaft. The invention nmay be a

rotary conui&msLessoitarddrdiaty €y ienénBoaimenty iNder, 3, cardks shaft
havi ng an eccentric part, a bearing which rotatably

of the first invention;

FIG. 3 is a perspective view of an essential part
of the rotary compressor according to the embodiment 2
of the first inventioh;

FIG. 4 is a perspective view of an essential part
of the rotary compressor according to the embodiment 3
of the first invention; |

FIG. 5 is a perspective view of an essential part
of the rotary compressor éccording to the embodiment 4
of the first invention;'

FIG. 6 is a sectional view of a compression
mechanical part of the conventional rotary compressor;

FIG. 7 is a sectional view of a compression
mechanical part of the conventional rotary compressor;

FIG. 8 is a partial sectional view showing the
constitution of the mechanical part of the rotary
compressor of the embodiment 1 of the second invention;

FIG. 9 is a graph showing the relation between the
size of the force F and the direction [} of exertion of
the force F to be applied to the inner peripheral surface

of the roller to the rotation angle 0 of the crank shaft

of the rotary compressor of the second invention;



supports said crank shaft, a roller which noves in said cylinder follow ng
said eccentric part, a vane whose all or part of the tipis of R
-configuration, and a groove having substantially the same curvature as at
the tip of said vane and wi th which ;ge tip of said vane is in contact,
di sposed on the outer peripheral surface of said roller, wth the R part
at the tip of said vane being disposed sw ngably in the groove, wherein
the center position of the R part at the tip of said vane is nearer to the

di sohar ge charber pile idafk LGEPRIEL bRGHRUT Sptepnengliibly kness of

said vane ,so that "the sai on t sucti on anber side “of ‘the vane

s al neys gehseitWioh dr GhaOKRHANIPPHAPL GEMBNeNpy act with said

groove during the rotation of said

Crans, oot bomprsssor UF SHESNSho I GO LB ooy ARORERTy 25T

ggﬁg:‘g;ggr‘:hamerﬁe‘i‘a-ll is a phPtilfesb¥Uiidhd V¢LEGOBhbRifg ¥ 2Ty
constitution of the mechanical part of the rotary
compressor of embodiment 3 of the second invention;

FIG. 12 is a partial sectional view showing a
constitution of the mechanical part of the rotary
compressor of embodiment 4 of the second invention;

FIG. 13 is a view to show the positional relation
between the vane and the roller at the time when the
swinging angle of the rollér becomes the maximum on the
suction chamber side in embodiment 1 of the third
invention;

FIG. 14 is an enlarged side view of the essential
part in the vicinity of the groove part at the time when
the swinging angle of the roller becomes the maximum on
the suction chamber side in embodiment 1 of the third
invention;

FIG. 15 is an enlarged side view of the essential
part in the vicinity of the groove part at the time when
the swinging angle of the roller becomes the maximum on
the suction chamber side in embodiment 2 of the third

invention;

FIG. 16 is an enlarged side view of the essential



characterized by conprising a cylinder, a crank shaft having an eccentric
part, a bearing which rotatably supports said crank shaft, a roller which
- moves in said cylinder follow ng said eccentric part, a vane whose all or
part of the tip is of R configuration,gand a groove having substantially
the same curvature as at the tip of said vane and wth which the tip of
said vane is in contact, disposed on the outer peripheral surface of said
roller, wth the tip of said vane being di sposed slidably in said groove,

and a wedgg,shaprdeaaPyieifidy 8£t fReS§Eb0E Edkteétiﬂﬂemtlﬁethﬁehip of
sai d vane. The presen? i nvention may be a rotary conpressor

wherei n t henbagiihgin PRI YL 2916 1S Bdddiés Ythargeximuadnt he R at
the tip of said vane i's provided on the outer peripheral surface of said

roller.  the subtadH SSEAhbERYERHEOA NTRMSA BnéRE aBY oEORIee IgPIrd Wher ei n
the radius Rv of the Rat the tip of said vane and the radius R of said

gr oove paringéﬁﬂyyﬁgituted in the relations of: 0 < (R - RM/Rr
<0.1

FIG. 17 is an enlarged side view of the essential
part of the groove paﬁt of conventional rotary
compressor;

FIG. 18 is a sectional view of the main compressing
mechanical part of the rotary compressor of the
embodiment of the fourth invention;

FIG. 19 and FIG. 20 are sectional views of the
essential part of the vané/roller of the rotary
compressor of embodimené 1 of the fourth invention;

FIG. 21 is a sectional view of the essential part
of the vane/roller of the rotary compressor of embodiment
2 of the fourth invention;

FIG. 22 is a sectional view of the essential part:
of the vane/roller of the rotary compreséor of embodiment
3 of the fourth invention;

FIG. 23 is a perspective view of the essential part
of the roller part of the rotary compressor of embodiment
4 of the fourth invention;

FIG. 24 is a sectional view of the essential part
of the vane/roller of the rotary compressor of embodiment

5 of the fourth invention.



15 The present invention may be a rotary conpressor wherein an R
processing different fromthe central part or chanfering is provided at
the tip of the vane positioned on the lateral side of the vane in the vane
tip configuration, and said wedge sha %p gap is forned between said R
processed or chanfered part and said R shaped groove. The present

i nvention may be a rotary conpressor wherein R processing or chanfering is
provided at the crossing part of the R part of said groove and the outer

peri pher al qg@@@yﬁpﬁiégidfrnhkgg); The present invention may be a
rotary conpressor characterized by conprising a cylinder, a crank shaft

having an egcegiaink pHdftp [PPaddientid patefably cpupnders sai d crank
shaft, a roller which noves in said cylinder follow ng said eccentric

part, a vanganeose sal koldler t6 oyriderrd; P 7 s fakr st il | gibevegn, gand a
groove having substantially the sane curvature as at the tip of said vane
and w th whiggh tfeed i pagbagai;d ganeilsfeBdCORIASt . 10 side groove;

11 vertical oil hole; 12 side oil hole; 13 oil hole;

14 flat surface; 15 o0il feed hole; 16 o0il groove;

17 oil chamber; 18 oil feed hole; 19 oil chamber;

20 flow passage; 21 fine oil hole; 22 main

bearing; 23 sub-bearing; 24 flow passage; 25

refrigerator oil; 26 fine oil hole; 27 suction

chamber; 28 discharge chamber; 29 oil groove; 30

edge; 31 edge; 32 centér; 33 shoulder; 34

shoulder; 35 R part; 36 R part; 37 spring; 38, 39

gaps

PREFERRED EMBODIMENTS

Hereinafter, each embodiment of the first
invention will be illustrated with reference to FIGS. 1
to 5.

(Embodiment 1)

FIG. 1 is a sectional view showing a compression
mechanism part of the rotary compressor according to an
embodiment of the present invention, and FIG. 2 is a
perspective view of the essential part thereof. In FIG.

1 and FIG. 2, the compression mechanism part comprises



di sposed on the outer peripheral surface of said roller, and the softer
one in hardness out of the groove of said roller and the tip of said vane

-may be constituted by a material of good fitting. The present
i nvention may be a rotary conpressor 2c‘har acterized by conprising a
cylinder, a crank shaft 16 havi ng an

eccentric part, a bearing which rotatably supports said crank shaft, a
roller which noves in said cylinder follow ng said eccentric part, a vane
whose al | aocramk skfafithd t igp cyd iofder Gonfa yanet idoef Rnghapgchdie,
havi ng. . substantially the same curvature as at the tip of said vane and
W t h whi ch ainitk at rpldfers & whiahe reyalivesdimdhe o n Qe theaer
peri pheral surface of said roller, and the surface of the hard one in
har dness ouutsr tgeripherpfofdike vailclend dhene icf foaimed @ gaodwe f i ni shed
into smoother than the other (smaller surface roughness). (E) The
present i ngntwitrh malpibb, the tdphodf thes vaneehtisnsetedor chatadive, a
rotary conpressor having )

Further, at the end face of the roller 5 there are provided

an oil groove 7 and a side groove 10. The oil feed hole

9 thrusts through the inside of the crank shaft 1 and the

eccentric part 2 from the oil feed passage 8 to the outer

periphery of the eccentric part 2, so that the oil led

from the oil feed passage 8 to the outer periphery of the

eccentric part 2 is led to the oil groove 7 by the gap

between the end face of the roller 5 and the side wall

(not illustrated) of the upper and lower cylinder ,and

the side groove 10. Also, a vertical oil hole 11 and a

horizontal oil hole 12 are provided to communicate the

oil groove 7 with the groove 6 of said roller 5.

Next, the operation of the o0il supply mechanism

in this embodiment is explained. The o0il is led to the

sliding part of the eccentric part 2 through the oil feed

hole 9 from the o1l feed passage 8, after which it is led

to the oil groove 7 through the gap between the end face

of the roller 5 and the side wall of upper and lower

cylinder (not illustrated) and a side groove 10 provided

on the end face of the roller 5, and further led almost

continuously to the groove 6 of the roller 5 through the



a flat surface on a part of the longitudinal length or full length of the

R shaped part at the tip of said vane. The present invention may
be, in each of the inventions described above, one furnished with fine oi
grooves on a part of the |ongitudi nal b?ngth or full Iength of the contact
part between said groove and said vane The present invention
may be, in each of the inventions descrlbed above, one driven by using a
refrigerant not containing chlorine. BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is avestiicalalodl ehobé Blcang deidont®l hablchblearli2 of the rotary
conpressor according to the 17

enbodi ments 1, 2, In thdsimahnel¢ ihr pEmbodémeninl), it is poSsibBlies a
per spective view of the rotary conpressor according to the enbodi nents 1,
2, 3, and 4tookupply iaktostveohtdhuously sufficient oil to the

sliding part between the vane and the roller where wear

is apt to occur due to the severe sliding conditions, to

give sufficient oil film formation, and to reduce the

sliding load, thereby*broviding a highly reliable, long

life rotary compressor.

(Embodiment 2)

FIG. 3 is.a perspective view of an essential part
of the rotary compressor according to an embodiment of
the prevent invention. In'FIG. 3, the oil groove 13 is
provided in the groove part 6 of the roller 5 along the
direction not in.parallel.with'the_groove 6. Other part
constitutions are same as those of FIG. 1 and FIG. 2.

Next, the operation of the oil feed mechanism in
this embodiment is explained. 1In the rotary compressor
constituted as in this embodiment, the oil is led to the
sliding part of the eccentric part 2 from the oil feed
passage 8 through the oil feed hole 9, after which it is
led to the oil groove 7 through the gap between the end
face of the roller 5 and theupper and lower side wall of
cylinder (not illustrated) and a side groove 10 provided
on the end face of the roller 5, and further led almost

continuously to the oil groove 13 in the groove 6 of the



FIG 3 is a perspective view of an essential part of the rotary conpressor
according to the enbodinent 2 of the first invention; Fl G
‘perspective view of an essential part of the rotary conpressor acc
to the enbodinment 3 of the first inv I on; FIG 5is a

perspective view of an essential part f the rotary conpressor acc
to the enbodinent 4 of the first invention; FIG 6 is a sectiona
view of a conpression nechanical part of the conventional rotary

CONpressor roller 5 tHdudh

part of the conventional Totary conpressor; Is a par
sectlonal\efwv§gpgﬁ?g the constitution of the nechanlcal part of

rotary

conpr essor

the enbodi nent 1 of the second i nventi on;

FIG 9 i h | at
the di r:ait ?o%rﬁgr r?hg‘ﬂlggét}?lo%eo?d Cﬁmﬁ% orce&& be%%g'#)%ogﬁogt
per i pheral rp%;g@uff‘fci&h{:eé %6 "cﬂrﬁ&égtﬁﬂé vﬂwié Fokd dPeKd

shaf t

of the

conpr essor e second T nvention;
sliding part between the vane 4 and the roller 5, to give

sufficient oil film formation, and to reduce the sliding
load, thereby providiﬁg a highly reliable, long life
rotary compressor.

(Embodiment 3)

FIG. 4 is a perspective view of an essential part
of the rotary compressor according to an embodiment of
the present invention. Iﬁ FIG. 4, at the top of the R
shaped tip of the vane 4“there is formed a flat surface
14. Other part constitutions are same as those of FIG.
1 and FIG. 2.

Next, the operation of the oil feed mechanism in

this embodiment is explained. In the rotary compressor

41is a
ordi ng

ordi ng

Ithé viili &BloM S IE 12 %%@h%i‘i‘z%hté‘?ma”' cal

tial
t he

ce F and
e i nner
ank

constituted as in this embodiment, the o0il is led to the.

sliding part of the eccentric part 2 from the oil feed
passage 8 through the oil feed hole 9, after which it is
led to the o0il groove 7 through the gap between the end
face of the roller 5 and theﬁpper and lower side wall of
cylinder (not illustrated) and a side groove 10 provided
on the end face of the roller 5, and further led almost

continuously to the gap between the groove 6 of the roller



18 FIG 10 is a partial sectional view showing a constitution of
the mechanical part of the rotary conpressor of enbodinent 2 of the second
-invention; FIG 11 is a partial sectional view showi ng a
constitution of the mechanical part of4;he rotary conpressor of enbodi nent
3 of the second invention; FI&. 12 is a partial sectional view
showing a constitution of the nechanical part of the rotary conpressor of
enbodi nent 4 of the second invention; FIG 13 is a view to show the

posi tional srghattRe fhatWweeprhbe YANSf ale Rghapddr i dfhehel franehen the
sSwi ngi ng angle of the roller beconmes the maxi nrumon the suction ‘chanber

si de in enjoghfBifhltRé vdrridal Gil Rvae! 12nind horizort4l oid holan
enl arged side view of the essential part in the vicinity of the groove

part at theatinme when the swinging angle of the roller becones the nmaxi num
on the suction chanber side in enbodinment 1 of the third

In this manner, in (Embodiment 3), it is possible
to supply sufficient oil to almost the whole zone of the
sliding part between the vane 4 and the roller 5, to give
sufficient oil film formation, and to reduce the sliding
load, thereby providing a highly reliable, long life
rotary compressor.

(Embodiment 4)

FIG. 5 is a perspective view of an essential part
of the rotary compressor ;ccording to an embodiment of
the present invention. In FIG. 5, at the top of the R
shaped tip of the vane 4 there is formed an oil groove
29. Other part constitutions are same as those of FIG.
1 and FIG. 2.

Next, the operation of the oil feed mechanism in
this embodiment is explained. In the rotary compressor
constituted as in this embodiment, the oil is led to the
sliding part of the eccentric part 2 from the oil feed
passage 8 through the o0il feed hole 9, after which it is
led to the o0il groove 7 through the gap between the end
face of the roller 5 and theupper énd lower side wall of
cylinder (not illustrated) and a side groove 10 provided

on the end face of the roller 5, and further led almost



I nventi on; ~ FIG 15 is an enlarged side view of the essential part
in the vicinity of the groove part at the tinme when the sw nging angle of
-the roller beconmes the maxi mumon the suction chanber side in enbodi ment 2

of the third invention; FIGi2§6 is an enl arged side view of the
essenti al 19 part in the vicinity of
the groove part at the tinme when the swinging angle of the roller becones
t he maxi num on the suction chanber side in enbodinent 3 of the third

eI O come oIS, o s SSVAIEE VB JAEtee st BhacksophE | PRLT
sect s onl S48 GRbdIE AL SPTBLERY Bra RO RGN (B¢ € Lhe Ep

of the vane 4 through the vertical oil hole 11 and

horizontal oil hole 12.

-In this manner, in (Embodiment 4), it is possible
to supply sufficient oil to almost the whole zone of the
sliding parf between the vane 4 and the roller 5, to give
sufficient oil film formation, and to reduce the sliding
load, thereby providing a highly reliable, long life
rotary compressor.

The oil groove 7 may be provided not only on the
end face of one side of thé roller 5 but also on the end
faces on both ﬁpper and“lower sides.

The horizontal groove 10 may not be single but
plural number.

The vertical oil hole 11 and horizontal oil hole
12 may not be limited to a single but plural in number.

The operation may be performed by using a
chlorine-free refrigerant, e.g., HFCl34a.

The oil groove 7 is an example of the first oil
groove of the present invention, the oil groove 13 is that
of the second oil groove of the present invention, and
further the oil groove 29 is that of the third oil groove

of the present invention.

The eccentric part 2 is an example of the eccentric



FIG 19 and FIG 20 are sectional views of the essential part of the
vane/roller of the rotary conpressor of enbodinent 1 of the fourth

“invention; FIG 21 is a sectional view of the essential part of
the vane/roller of the rotary conpr essgy of enbodinment 2 of the fourth
i nvention; FIG 22 is a sectional view of the essential part of
the vane/roller of the rotary conpressor of enbodinent 3 of the fourth
i nventi on; FIG 23 is a perspective view of the essential part of
the roll er peart afcohdingt &oy thenprssent oinvebtdiomsnt 4 of the fourth
I nventi on; FIG 24 is a sectional view of the essential part .of
t he vane/rol |l er ofAs hdescribgdcabpvess@cadrdimgdtoethe Xiofstt he fourth
i nventi on. 20 (Description of Marks): 1

crank shaf invertttentra bighlly, r@ligbiledelond lifaeotanytbmpredspmwove; 7
first oil groove; 8
can be provided.

_Hereinafter, each embodiment of the rotary
compressor according to the second invention will be
explained.

The constitution of the rotary compressor
accbrding to an embodiment of the present invention is
approximately the same as that of the conventional
compressor, except a part such as a groove.

(Embodiment 1) |

Hereinafter, Embodiment 1 of the present invention
will be illustrated with reference to FIG. 8 and FIG. 9.

As shown in FIG. 8, the rotary compressor has such
constitution that an R shaped groove 6 is provided on a
part of the roller 5, the tip of the vane 4 having
approximately the same curvature is swingably arranged
on.the groove 6, an oil feed hole 22 is provided in
communication with the light load side inclined to the
suction chamber side more than the center axis of
reciprocating movement of the vane 4 toward the inner
periphery of the roller 5 from the groove 6, and an oil
groove 23 for feeding the refrigerator oil to each sliding

part is formed on the outer periphery of the crank shaft



oil feed passage; 9 oil feed hole; 10 side groove; 11 vertical oil hole;
12 side oil hole; 13 oil hole; 14 flat surface; 15 oil feed hole; 16 oil
- groove; 17 oil chanber; 18 oil feed hole; 19 oil chanber; 20 flow
passage; 21 fine oil hole; 22 main bgaring; 23 sub-bearing; 24 flow
passage; 25 refrigerator oil; 26 fine oil hole; 27 suction chanber; 28
di scharge chanber; 29 oil groove; 30 edge; 31 edge; 32 center; 33
shoul der; 34 shoulder; 35 R part; 36 R part; 37 spring; 38, 39 gaps
PREFERRED EMBOBI vBEET®@ccentridgieparhalter, each enmbodi ment of the first -
invention will be illustrated with reference to FIGS. 1 to 5.
(Enbodi ment 1) When thleGabbve congtitubabnyiisyadented, a0tonpr essi on
mechani sm part of the rotary conpressor according to an enbodi nent of the
present i nwehatdon aofl thes crank ahafér dpddie veollew bf revelamssntial part
thereof. In FIG 1 and FIG 2, the conpression mechani smpart conprises
(eccentric swinging movement) in the cylinder 3 according
to the movement of the eccentric part 2, and the
refrigerator oil flows through the o0il groove 23 by the
pumping force utilizing the centrifugal force and
viscosity and fed to each sliding part. A part of the
oil is led through the oil feed hole 22 to the sliding
surface of the tip of the vane 4 and the groove 6. In
this manner, the o0il supply to the sliding surface of the
tip of the vane 4 and the groove 6 is made through a very
simple channel of passing through the oil feed hole 22
from the 0il groove 23 in which high pressure refrigerator
oil is led at all times, so that the gas is less apt to
be pooled, and processing is simple.
FIG. 9 shows an example of calculation showing the
relation between the size of the force F to be exerted
to the inner periphery of the roller 5 to the rotation
angle 6 of the crank shaft 1 and the direction f§ in which
the force F is exerted. As shown in FIG. 9, the force
F to be exerted to the inner periphery of the roller 5
increases according to the compression of the cooling gas.

The direction 3 of the force F often comes under the 4th

quadrant (in the range between 270 and 360 degrees of the



21 a crank shaft 1, a cylinder 3, a vane 4 of R shaped tip, and a roller
5 which revolves in the cylinder 3. On the outer periphery of the roller 5
-there is formed a groove 6, with which the tip of the vane 4 is set in
contact. Further, at the end face of %he roller 5 there are provided an
oil groove 7 and a side groove 10. Thé%i| feed hole 9 thrusts t hrough the
I nside of the crank shaft 1 and the eccentric part 2 fromthe oil feed
passage 8 to the outer periphery of the eccentric part 2, so that the oi

led from tyhsx £t1iohegfighass e thd eriditk @NLrt 1oy RsugIofcHee mengent ric
part 2 is led to the ol groove 7 by the gap between the end face of the

roller 5 amg ‘sbﬁtesdﬂgf\é’%bhce@ﬂégéhkiu%@’@h%ﬁa@%n@@pé@ﬁﬁ&c@lﬁidm\er
cylinder ,and the side groove 1 Al so, a vertical oil hole 11 and a

hori zont al it dipie rJe?ae?éxe Rﬂféﬂdﬂfb bllcF@ad hedlec2phes GpénHOBIR 7 Wi th

t he groove 6 of said roll : Next, the operation of the oi

supply mechaingigMoad part of the inner periphery of the roller 5,
the oil film pressure produced on the inner periphery of
the roller 5 is lowered to cause aggravation to the
lubrication state on the inner periphery of the roller
5. Accordingly, when the angle o of the center of the
hole 22 to the center axis of reciprocation of the vane
is assumed to be >0 in consideration of safety, the
refrigerator oil (lubricant) is supplied from the light
load side of the inner perii:hery of the roller 5 (in this
calculation example, the force F is about 1/3 of that at
the time of the peak) and the lubrication condition of
the sliding surface between the tip of the vane 4 and the
groove 6 becomes good, without causing loss to the
lubricating condition of the inner periphery of the
roller 5.

In this embodiment, there is shown an example of
providing the holes 22 on two spots. However, depending
on the length of the groove 6 in the lengthwise direction
or the like, the number of the hole 22 may be determined.
The sectional configuration may not be limited to

circular but may be a slot.

In order tomake it easy for the lubricant to spread



in this enbodinment is explained. The oil is |led to the sliding part of the
eccentric part 2 through the oil feed hole 9 fromthe oil feed passage 8,
-after which it is led to the oil groove 7 through the gap between the end
face of the roller 5 and the side wakll of upper and |lower cylinder (not
Il lustrated) and a side groove 10 provided on the end face of the roller
5, and further led alnost continuously to the groove 6 of the roller 5
t hrough t he 22 vertical oil hole 11 and
hori zont al o9kl théeslding part dmtbhfschdrete rempaiodiEnforeiygn it is
possi ble to supply al nost continuously sufficient oil to the sliding part
bet ween t hpattee snilttiwofadwrsefadiowasle ticspaptrite addme gneove t he
severe sliding conditions, to give sufficient oil filmformation, and to

reduce t heonsthdiduobdeads drharpdyt wo\fudilndeagtiglihythel ledgehwliseg life
rotary conpressor. (Enmbodi nent 2) FIG 3 is a perspective
view of andéseeiitl g¥rthe tip of the vane 4 within the range not

to give ill.effect on the lubrication.

Furthermore, in case of the load on the inner
periphery of the roller becoming light (load per unit area
being small) as in the case of the lower high pressure
system or the large diameter of the eccentric part, of
course there may be cases where the amount of o can be
used in negative position (to about several degrees).

(Embodiment 2) |

Hereinafter, Embodiment 2 of the present invention
is explained with reference to FIG. 10.

In FIG. 10, the constitution comprises an oil
chamber 17 formed by an inner periphery of the roller 5
and an end face of the main bearing 22 and the eccentric
part 2, an oil feed hole 18 communicating with the groove
6 and the sliding part of the vane 4, an oil chamber 19
formed by the inner periphery of the roller 5, end face
of the auxiliary bearing 23, and eccentric part 2, and
an oil feed hole 28 communicating with the groove 6 and
the sliding part of the vane 4. To the oil chambers 17

and 19 the refrigeration oil is supplied (led) at all times,

and the o0il is supplied to the groove 6 and the sliding



of the rot
i nventi on.
-of the rol
Q her part
Next, the
expl ai ned.
oil is led
passage 8
groove 7 t
and | ower
provi ded
contlnuous
roIIe

ary conpressor according to an enbodi nent of the prevent

In FIG 3, the oil groove 13-is provided in the groove part 6
ler 5 along the direction not in parallel with the groove 6.

constitutions are sane as those of FIG 1 and FIG 2.

operation of the oil feed meChani smin this enbodi ment is

In the rotary conpressor constituted as in this enbodi nent, the

to the sliding part of the eccentric part 2 fron1the oi

rou et ween t € en e roI
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the tip of the vane 4 and the groove 6 is made through
a very simple channel of passing through the oil feed holes
18 and 28 from the oil chambers 17 and 19, so that the
gas is less apt to be booled, and processing is simple.

In FIG. 10, there is shown an example of two channel
flow passages, but it is of course allowable to adopt a
single flow passage.

(Embodiment 3)

Hereinafter, Embodiment 3 of the present invention
is explained with reference to FIG. 11.

As shown in FIG. 11, the constitution comprises
an oil chamber 19 formed by an inner periphery of the
roller 5, an end face of the auxiliary bearing 23, and
an eccentric part 2, and a flow passage 20 communicating
with the sliding part between the groove 6 and the vane
4 on the side surface of the roller 5, and a fine oil groove
21 provided in the lengthwise direction of the groove 6.
To the oil chamber 19 the refrigeration oil is supplied
(led) at all times, and the 0il is supplied to the groove
6 and the sliding part of the vane 4 through the flow
passage 20 to carry out stabilized lubricetion.

In FIG. 11, description is made on the case where



In this manner, in (Enbodinent 2), it is possible to supply sufficient oil
to al npst the whol e zone of the sliding part between the vane 4 and the
‘roller 5, to give sufficient oil filmformation, and to reduce the sliding
| oad, thereby providing a highly reIi%QI e, long life rotary conpressor.
(Enmbodi nent 3) FIG 4 is a perspective view of an essential part

of the rotary conpressor according to an enbodi nent of the present
invention. In FIG 4, at the top of the R shaped tip of the vane 4 there

5 /01 Sl B Ao £ a8 CRBR KLULIONB LA 1T 33 {hooe o
n thi's enBogiim puf £RE 88Ty ot R 1A e LEBTLE WG, BT T
Whicn it BasEads il hs PEPIERcb SR A oR ROt (AR RE T ace
11 ust rat B HeF o s ot gragvel to Araoraet i ol 9 dhadf phoERE SBRe o or
5, and fur u?:%rré %%eakfgéztpassage 20 is provided on the side surfaces
of the roller 5, but the case may not be limited to it
but the flow passage 20 may be provided on the end face
side of the bearing with which the side surface of the
vane 4 is in contact.
(Embodiment 4)
Hereinafter, Embodiment 4 of the present invention
is explained with referenc..:e to the drawing.
As shown in FIG. '12, the embodiment comprises a
flow passage 24 for oil supply having a width smaller than
the thickness of the vane 4 provided on the side surface
of the vane 4 in the lengthwise direction in which the
vane 4 reciprocates, wherein the refrigerator oil 25
contained in the sealed container (not illustrated) is
supplied to the sliding surface of the tip of the vane
4 and the groove 6 through a fine oil groove 26 provided
in the lengthwise direction of the flow passage 24 and
the groove 6 by pressure difference to carry out .
stabilized lubrication.
In FIG. 12, description is made on the case where

the flow passage 24 is single, but without limited to it



continuously to the gap between the groove 6 of the roller
24 5 and the flat surface 14 of the R shaped tip of the vane 4 through
-the vertical oil hole 11 and horizontal oil hole 12. In this
manner, in (Enbodinment 3), it is possbgle to supply sufficient oil to
al nost the whol e zone of the sliding part between the vane 4 and the
roller 5 to give sufficient oil filmformation, and to reduce the sliding
| oad, thereby providing a highly reliable, long |ife rotary conpressor.
( Enbodi nenthé) £ low pass&gé&s nay bepmevr Sgedtforexample onbadseitdes part
of the rotary conpressor according to an enbodi nent of the present
i nventi on. olfn HHeGvéme at . t len tBPG of 12hedBscxtigpteibn i ps ahatdkeonathet t here
is formed an oil groove 29. OQther part constitutions are sanme as those of

FIG 1 an¢aSeswRere the fldRXpasthgeo|2er dls grofidéd onl theedidechani sm
" surface of the vane 4, but without limited to it the flow
passages may be provided on the end face sides of the
bearings 22, 23 with which the side surface of the vane
4 is in contact.

As described above, according to the above
Embodiments 1 - 4, there can be realized an easily workable
rotary compressor having higher reliability and long life
with assured lubrication by securing stabilized oil
supply to the contact part }:;etween the vane and the roller
without giving ill effect on other sliding part.

As apparent from the above description, the second
invention has a strong point that it permits more
stabilized oil supply to the sliding part between the vane
and the roller in comparison with the conventional one.

Next, the embodiments of the third inventipn will
be illustrated with reference to FIGS. 13 to 16.

The constitution of the rotary compressor
according to an embodiment of the present invention is
approximately the same as that of the conventional
compressor as explained with reference to FIG. 17, except
a part such as a roller and vane.

. (Embodiment 1)



this enbodinment is explained. In the rotary conpressor constituted as in
this enbodinent, the oil is led to the sliding part of the eccentric part
-2 fromthe oil feed passage 8 through the oil feed hole 9, after which it
is led to the oil groove 7 through t gap between the end face of the

roller 5 and t heupper and | ower side Il of <cylinder (not illustrated)
and a side groove 10 provided on the end face of the roller 5, and further
| ed al nost 25 continuously to the

groove 6 of the rBiiGer 13 A&sdatwiéheto GHowrdoy pdfipronaliedebatiba R shaped
part at the tip of the vane 4 through the vertical oil hole 11 and

hori zont al bettvelem €¢hE?vane 4 and thehrsliemmé&r ati btheEuthmei when &he it is
possible to supply sufficient oil to alnost the whole zone of the sliding
part bet weswinkhdngrnglerfl dfheholdodrler, 3 depomres sthéinagamum onf i | m
formation, and to reduce the sliding |oad, thereby providing a highly
reliabl e, thegshicftdon chamber 27 side, and FIG. 14 is an enlarged

side view of the part in the vicinity of the groove part
6 at that time. As shown in these figures, the roller
5 is provided with a groove 6 of R shape having
approximately the same radius Rv as the R part at the tip
~of the vane 4 and arrangement is so made that the tip of
the vane is swingable in the groove. Of the chambers
partitioned with the vane 4, the part 27 is an suction
chamber and 28 a dischargé chamber. Using these data
shown in the drawing, i.e., radius Rr of the roller 5,
depth h of the groove 6, eccentricity e of the roller 5,
radius Rv at the tip R of the vane 4, and thickness t of
the vane 4, the swinging angle § of the roller 5 is
expressed by:

(Equation 1)

S e

Rr+Rv—h/

& = tan

The center angle « at the tip R of the vane 4 can

be expressed by:



_rotary conpr essor. The oil groove 7 may be provided not only on the
end face of one side of the roller 5 but also on the end faces on both

- upper and | ower sides. The horizontal groove 10 may not be single
but plural nunber. The verti $3I oil hole 11 and horizontal oil
hole 12 may not be limted to a singl'e but plural in nunber. The

operation nmay be perforned by using a chlorine-free refrigerant, e.g.,
HFC134a. The oil groove 7 is an exanple of the first oil groove of
t he present invenf{Eemattin ) groove 13 is that of the second oil groove
of the present invention, and further the oil groove 29 is that 'of the

third oil groove of the present invention. The eccentric part 2 is
an exanpl e of the eccentric . t 26 part
according to the present igvent 2%].“—1 ——

2RV

The center angle B of the groove 6 taken from the
center 32 of the tip R of the vane 4 is expressed by:

(Equation 3)

B = 2cos |1+ nth=2Rv)
© 2Rr(Rr+Rv—h)

The parts 33 and 34 are shoulders of the groove
6, i.e., the crossing points between the groove 6 and the
outer periphery of the roller 6. The groove 6 is set to
satisfy a/2 - /2 > §. Other constitutions are the same
as those of conventional example. By such constitution,
following one turn of the crank shaft 1, the roller 5
carries out eccentric swinging movements in the cylinder
3 according to the movements of the crank shaft 1 and the
eccentric part 2, and accordingly the R part at the tip
of the vane 4 and the groove 6 show contact movements by
the swinging motion. Also, by satisfying the conditions

of /2 - /2 > £, when the swinging angle { of the roller



As descri bed above, according to the first invention, a highly reliable,

long life rotary conpressor can be provided. Hereinafter, each
enbodi ment of the rotary conpressor according to the second invention wll
be expl ai ned. The constitutiongof the rotary conpressor according

to an enbodi nent of the present inventi"On is approxinmtely the sane as
that of the conventional conpressor, except a part such as a groove.
(Enmbodi nent 1) Herei nafter, Enbodinment 1 of the present invention

Wil beill Sgago idile TELSIE0ES S L Gude 2ol Ehnny. 27 sige A SOWn

in FIG 8, h has such ~cons aped
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becomes the largest to the discharge chamber 28 side, the
edge 31 of the vane 4 on the discharge chamber 28 side
is positioned outside i:he groove 6. Accordingly, as the
edges 30 and 31 of the vane 4 are at all times positioned
outside the groove 6 in the swinging movement, the edges
30 and 31 of the vane 4 do not come into contact with the
groove 6, so that the wear b_y contact sliding of the edges
30 and 31 of the vane 4 in the groove 6 can be prevented,
and highly reliable rota;ry compressor can be obtained.

With respect to the configuration of the groove
6, assuming the center angle of the shoulder part of the
groove 6 viewed from the center 32 of the tip R of the
vane 4 to be B’, if the foregoing £, o and B’ satisfy the
equation: o/2 -~ B’/2 > £, then it is possible to give the
same effect as in the case of the foregoing groove 6 with
the R shape having the different radius from the tip R
part of the vane 4 or polygonal cross—-section such as
rectangular shape, in addition to the above.

(Embodiment 2)

FIG. 15 is an enlarged view of the part in the

vicinity of the groove part 6 at the time when the swinging



groove 23 for feeding the refrigerator oil to each sliding part is fornmed
on the outer periphery of the crank shaft

27 1 and the eccentric part 2. When the above constitution is
adopted, on rotation of the crank shaft 1 the roller 5 revolves
(eccentric swinging novenent) in the cylinder 3 according to the novenent
of the eccentric part 2, and the refrigerator oil flows through the oi
groove 23 by the punping force utilizing the centrifugal force and

72000 Uy SRIES b3 SSYal i Bolts Fap iyl B ERchaR

the oil fee€ _ “surtace o ot e vane 4 and
tp of tneotianr ShSert e hott T RAMY teidbicl. b B D nel
i gn presodPobFeRidnefupbh f EBoIE € of s SHANE haGifl s EmaLd1y 1) OF
less apt t%hé“%é%@”f%hi@QdRQrggeéﬁénﬂ ﬁiréigglﬁhe tip of the vane

4 and arrangement is so made that the tip of the vane is

swingable in the groove 6. Using these data shown in the

drawing, ife., radius Rr of the roller 5, depth h of the

groove 6, eccentricity e of the roller 5, radius Rv at

the tip R of the vane 4, and thickness t of the vane 4,

the swinging angle £ of the roller 5 is expressed by

Equation 1, the center angle ¢ of the R part at the tip

of the vane 4 is expressed by Equation 2, and the center

angle 3 of the groove 6 Qiewed from the center 32 of the

tip R of the vane 4 is expressed by Equation 3. The groove

6 is set up to satisfy the conditions of a/2 - /2 < E.

At this time, the constitution is such that on the shoulder

of the groove 6 there are provided the R parts 35 and 36

crossing the groove 6 at the position Al which satisfies

Yy < o/2 - £ and at the position A2 which satisfies'y' <

a/2 - & in respect to the angles y and y’ from the bottom

B of the groove 6 observed from the center of R at the

tip of the vane 4. Other constitutions are the same as

those of conventional example. By such constitution,

following one turn of the crank shaft 1, the roller 5

carries out eccentric swinging movements in the cylinder



FIG 9 shows an exanple of cal cul ation show ng the

rel ati on between the.

size of the force F to be exerted to the inner periphery of the roller 5

"to the rotation

angle 0 of the crank shaft 1 and the direction [err] in

which the force Fis exerted. As sho%in FIG 9, the force F to be

exerted to the inner periphery of theroller 5
conpression of the cooling gas.

I ncreases according to the
The direction [err] of the force F often

comes under the 4th quadrant (in the range between 270 and 360 degrees of

3 according to the movement&Sof £Ré it Mk a4 £t 0L @ind RieCr ank
t hough there may be sone differences depending on | oad and

t he
shaft 1),

speci fi cat peentrid pdtt 2 a0l adb6PdiNgly theeRdphoie a2? the Ay,

to the

high load part of the inner periphery of the roller 5 the oil film
pressure ppgdunedvane BeahBNeheP§-bBYR ¥ Show! 86ntakitehovemardtyviied to

cause aggravation to the
roller 5.

the Fringidg Mbedonle AN dyPithdeprE0isiodf df'&he R

. parts 35, 36 on the shoulder of the groove 6, when the

swinging angle £ of the roller 5 becomes the largest to
the suction chamber 27 side as shown in FIG. 15, the edge
30 of the vane 4 on the suction chamber 27 side is

positioned on the R parts 35 of the groove 4, and does
not come into contact with the groove 6. Similarly, when
the swinging ahgle E of the roller 5 becomes the largest
to the discharge chamber Zé side, the edge 31 of the vane
4 on the discharge chambér 28 side is positioned on the
R part of the shoulder of the groove 6 and is not in contact
with the groove 6. Accordingly, as the edges 30 and 31
of the vane 4 are at all times not in contact with the
groove 6 in the swinging movement, wear caused by contact
sliding of the edges 30 and 31 of the vane 4 in the groove
6 can be prevented, and highly reliable rotary compressor
can be obtained. Needless to say, the R parts 35, 36 may
be replaced with the chamfering parts to give the similar
effects. Or instead of forming of the R parts 35.36 , such
constitution can be realized that R parts or chamfering
parts can be formed at the edges 30 , 31 of the vane 4

at the suction chamber 27 or the discharge chamber 28 in

| ubrication state on the inner periphery of the



hole 22 to the center axis of reciprocation of the vane is assuned to be
[err]O in consideration of safety, the refrigerator oil (lubricant) is
supplied fromthe Iight |oad side of the inner periphery of the roller 5
(in this calculation exanple, the forgg F is about 1/3 of that at the
time of the peak) and the l|ubrication ndition of the sliding surface
between the tip of the vane 4 and the groove 6 becones good, w thout
causing loss to the |lubricating condition of the inner periphery of the

orovi di ng t REIRE 56 BoRe A SAGRRIS0, 21ChEE SqALART R, GIRTpEaPye

provi di However, ~depen on the length of

hore50%ve, 8.k biGe ER DihgEat LRELLRR. BE bOEN LifistitGrldiela] Lo

hol e 22 may erm ned. e séctronal con uration may not be limted

to circula émgoégghgﬁ 2055%e the similaf’dfEeb@gTake it easy for the

| ubricant t0 spre 29 over the sliding

part or to facilitgfe {iGroyate?hg' 8E®kHL R part of shoulder of the

groove. 6 and so on, it becomes easier for the oil to be
supplied to the gap between the vane 4 and the groove 6
during the normal qpefétion and wear of the groove 6 and
the R part at the tip of the vane 4 can be reduced, and
these effects lead to the further improvement of
reliability of the rotary compressor.

(Embodiment 3)

FIG. 16 is an enla?ged side view of the part in
the vicinity of the groéve part 6 at the time when éhe
swinging angle £ of the roller becomes the maximum on the
suction chamber side. As shown in the figure, the roller
5 is provided with a groove 6 of R shape having
approximately the same radius Rv as the R part at the tip
of the vane 4 and arrangement is so made that the tip of
the vane is swingable in the groove 6. In this case, the
center position 32 of the R part at the tip of the vane
4 is set to be nearer toward the discharge chamber 28 side
from the center in the thickness direction of the vane,
so that when the swinging angle § of the roller becomes
the maximum on the suction chamber 27 side, the edge 30

of the vane 4 on the suction chamber 27 side is positioned



matters, it is of course allowable to provide a fine groove on the groove

6 or a part or full length in the lengthwise direction at the tip of the
“vane 4 within the range not to give ill effect on the |ubrication.
Furthernore, in case of the load on t i nner periphery of the roller

becom ng light (load per unit area being small) as in the case of the
| ower high pressure systemor the |large dianmeter of the eccentric part, of
course there may be cases where the anmount of [err] can be used in

negative pegitigide (tie a@@@bvéezer als dawwaesin FIG. 16.(Eokbdizent 2)
Herei nafter, Enbodinent 2 of the present invention is explained with

reference penshGtufions are the Bhame Uy thes&0BS! Comvalt Conali ses an o |
chanber 17 forned by an inner periphery of the roller 5 and an end face of

the main begxanilel? ik therescedt ahd 3dakire? th shouldedsholfe thd
comuni cating with the groove 6 and the sliding part of the vane 4, an oi

chamber 19 grigveed by BhesiudlecoRstipieivmf fdEléwihgl ohe €bgnf & of the
auxiliary bearlng 23, and eccentric part 2, and an oil feed hole 28

fﬁmm cgth g%e\rﬁsﬁilhﬁ hghgeeo1e EnaNGolXer StidapgiBal bt ddenPecd. TO

swinging movements in the cylinder 3 according to the
movements of the crank shaft 1 and the eccentric part 2,
and accordingly the R part at the tip of the vane 4 and
the groove 6 show contact sliding by the swiﬁging motion.
In the process of this contact sliding, the edge 30 on
the suction chamber 27 side of the vane 4 is positioned
at all times outside the g¥oove 6. Accordingly, in the
swinging movement, the e&ge 30 on the suction chamber 27
side of the vane 4 does not come into contact with the
groove 6, so that the wear by contact sliding of the groove
6 with the edge 30 on the suction chamber 27 side can be
prevented, making it possible to obtain highly reliable
rotary compressor.

Furthermore, by providing a shoulder 34 on the
discharge side of the groove 6 as shown in Embodiment 2,
sliding movement on the discharge side can be prevented
and lubrication to the tip of the vane can also be realized.
Accordingly, the rotary compressor having higher

reliability can be provided.

As will be apparent from the above explanation,



and 19 the refrigeration oil is supplied (led) at all tines, and the oi
I's supplied to the groove 6 and the sliding

-30 part of the vane 4 through the oil feed holes 18 and 28. As
revi ewed above, in the sane manner AQ: Enbodi ment 1, the oil supply to
the sliding surface of the tip of the ane 4 and the groove 6 is nade

through a very sinple channel of passing through the oil feed holes 18
and 28 fromthe oil chanbers 17 and 19, so that the gas is |ess apt to be

pool ed, an maf{annqqd J?}\?éﬂ@igné%% %nsélft&@nglgo theEeat SLsdopn an

exanple of oW pass course allomable to
adopt a si £ igrafter,
Enmbodi nment of %he presen |$ﬁ%ﬁ |on 'S exp alne%)mn? re ere ce to FIG
11. t chanber
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of the vane and the side surface does not come into contact

"with the groove in the eccentric swinging movement of the
roller, wear of the groove part can be reduced, thereby
making it possible to realize a rotary compressor that
shows high reliability.

Next, the embodiments of the fourth invention will
be illustrated.

The constitution of the rotary compressor
according to each embodiment of the fourth invention is
approximately the same es tﬁat of the conventional
compressor, except a part such as a groove.

(Embodiment 1)

Hereinafter, with respect to Embodiment 1 of the
present invention, explanation is given with reference
to FIG. 18 as well as FIG. 19 and FIG. 20 which are enlarged
views of the part A thereof.

As shown in FIGS. 18, 19, and 20, the rotary
compressor of this invention is characterized by
comprising a cylinder 3, a crank shaft 1 having an
eccentric part 2, a bearing (not illustrated) which
rotatably supports said crank shaft 1, a roller 5 which

moves (revolves) in said cylinder 3 following said



roller 5 an end face of the auxiliary bearing 23, and an eccentric part

2, and a flow passage 20 communicating wth the sliding part between the
‘groove 6 and the vane 4 on the side surface of the roller 5, and a fine
oil groove 21 provided in the Iengthyse direction of the groove 6. To
the oil chanber 19 the refrigeration oil is supplied (led) at all tines,
and the oil is supplied to the groove 6 and the sliding part of the vane 4
through the flow passage 20 to carry out stabilized |ubrication.

In FIG 1lecdeSftsdDéiparts2iagdeyafet howR8se WNer 8r part of the tip

31 the flow passage (flow passage for supply of 0il) 20 is single, but
the case nMgy B3 RBEchENGUSALI®H ! abdl a@?o&b@%a@i‘ﬁ%%ﬁﬁrﬁ&in{&&élﬁw! ded
for exanple on both sidés of the rollef 5. In FIG "11, description is nmade

ol T FarSpe it el AO0R R Bereausodoen 4 dipd it acee o
20 may be Ry idlggePpbbephbtalaGRirface of the roller 5, with the

tip of -said vane 4 being disposed slidably in contact in

said groove 6. The part 37 is a spring.

The radius Rr of the groove is slightly larger than
the radius Rv at the tip R of the vane 4, and further the
radius Rv of the R at the tip of said vane 4 and the radius
Rr of said groove part 6 are constituted in the relations
of:

(Equation 4)

0 < (Rr - Rv)/Rr < 0.1.

By adopting such a constitution, it becomes
possible to enlarge the pressure sustaining area of the
sliding part between the tip of the vane 4 and the groove
6 and to reduce the load at the sliding part.

Furthermore, when the wedge shaped gaps 38, 39 are
formed in the sliding direction of the tip of the vane
4 and the groove 6 and the tip of the vane 4 and the groove
6 show mutual sliding movements, the oil existing in the
discharge chamber 28 or refrigerant atmosphere in the
suction chamber 27 produces hydraulic pressure by wedge
effect in the wedge shaped gaps 38, 39, and further moves

slightly (right and left directions) in the range shown



side of the bearing with which the side surface of the vane 4 is in

cont act . ( Enbodi nent  4) Herei nafter, Enbodi nent 4 of the
-present invention is explained with reference to the draw ng. As
shown in FIG 12, the enbodi ment conprjses a flow passage 24 for oil.
supply having a wwdth smaller than thé thickness of the vane 4 provided on
the side surface of the vane 4 in the lengthwi se direction in which the
vane 4 reciprocates, wherein the refrigerator oil 25 contained in the

seal ed contg HRdELbni 4! gét %ﬁb@%é the WRRIFAs11e pbesshuird My, :nd ace of

the tip of the vane 4 and the groove 6 through a fine oil groove 26

provi ded . baddierdenshhuieract! (Aehidl;of et Bect) o RASEAGRSIA ENERS he

groove 6 by priessure difference to carry out Stabilized lubrication.

[Tobl S bSO cER et NSRS pafe Sdeuelnstade 1o [
vane and the roller is improved to give highly reliable
compressor.

If the gap is too large, lowering of efficiency
by increase of dead volume and generation of noise by
lateral vibration become non~-negligible, so that the gap
is controlled within the range of Equation 4.

(Embodiment 2)

Hereinafter, Embodiment 2 of the fourth invention
is explained with referenée to FIG. 21.

In FIG. 21, on the vane tip part positioned on the
vane lateral side within the tip shape of vane 4, an R
processing of Rvs which is different from the radius Rv
at the central part is provided, and there are provided
an R shaped groove 6 provided on the outer periphery of
the roller 5 and wedge shaped gaps 38, 39. By such
constitution, the wedge effect similar to that of
Embodiment 1 can be expected.

In this embodiment there is shown an example of
the case of radius Rvs different from the central part
radius Rv at the tip part of the vane positioned on the
vane lateral side. However, in place of Rvs, chamfering

may be applied, and of course the right and left radii



the fl ow passages nmay be provided for exanple on both sides of the vane 4.
In FIG 12, description is nmade on the case where the flow passage 24 is
provi ded on the side surface of the vane 4, but without limted to it the
fl ow passages nmay be provided on the ggd face sides of the bearings 22,
23 with which the side surface of the 4 is in contact. As
descri bed above, according to the above Enbodinents 1 - 4, there can be
realized an easily workable rotary conpressor havi ng higher reliability

and long life wth assyr | ubrication uring stabilized oil supply
to the contB¥E Padt Rfet FeRty %F@“‘aﬁ@% C’Eﬁ:er without giving ill

effect on other slidi ngcpart As apparent fromthe above
description, the s6EBRPAInaEnt3bn has a strong point that it permts nore

stabilized oil supply to the sliding part bet e Vv and, t.he roller
in comparison wit hgﬁﬁé’—mﬁq Smhodieent 3 \%etﬁﬁeg?urgﬁel‘éﬁﬁﬁﬁﬁ'ﬁé’nts of
the third invention wll be illustrated wth, refg;%ence to FIGS. 13 to 16.

The constit &6j &*Rﬁaltrlf%dr‘ﬁ%ﬁhyr65ﬁﬁe@§'§)r O Fi3rdfAg to an enbodi nent of

t he present invention is .
P : ‘As shown in Fig. 22, this embodiment has a

constitution that the chamfering C is provided on the
crossing part between the R part of the groove 6 arid the
outer periphery of the roller 5.

By adopting such a constitution, the oil in the
discharge chamber 28 or in the suction chamber 27 is
smoothly supplied to the sliding part between the tip of
the vane 4 and the groove é, thereby serving to improve
lubrication. |

InFig. 22, chamfering is applied, but R processing
may be provided, or of course the processing may be made
in combination with Embodiment 1 or 2.

(Embodiment 4)

Hereinafter, Embodiment 4 of the fourth invention
is illustrated with reference to FIG. 23.

As shown in FIG. 23, the 5¢c parts (four spots) which
are the crossing points between the R part of groove 6,
the outer peripheral surface 5a of the roller, and the
lateral surface 5b of the roller, are provided with small
R processing or chamfering to remove angle (edge).

By adopting such a constitution, even if the roller



approxi mately the sane as that of the conventional conpressor as expl ai ned
with reference to FIG 17, except a part.such as a roller and vane.

(Enbodi nent 1) 33 FIG 13 is a
view to show the positional relation tween the vane 4 and the roller 5
at the time when the swinging angle [err] of the roller 5 becones the

maxi rum on the suction chanber 27 side, and FIG 14 is an enl arged si de
view of the part in the vicinity of the groove part 6 at that tine. As

h : : . _ 1 o . : of R

Shape ot 16 ST TIPS ACIER, Y ROIMPERE R CRNER DT T,

h 4 S e p :

tSWien\g/ZBFe i?‘?hgﬁg?gg\?}gg&rﬁ ﬁ%%c a2 erés@%l% rth‘lbOﬁg er\'Hbﬁ #ﬂd]_eej\f/%fleeeg,e Eigtea
27 | ' ] | SC «C

Choun’ 1 n ¢ 18 GTEEhOBne BBTREE BRfe bl A4t Bl M A et i 6,1 T he

groove 6, e&gggélji.ci'ty e of the roller 5,

‘(Embodiment 5)

Hereinafter, Embodiment 5 of the fourth invention
is explained with reference to FIG. 24.

In FIG. 24, there is shown an example of the use
of a material or surface treatment wherein the hardness
of the tip part of the vane 4 is harder than the hardness
of the groove 6, the groove .6 is constituted by a material
having good fitting, and the surface of the tip part of
the vane 4 is finished Iﬁore smoothly (in finer surface
roughness) than the groove part 6.

By adopting such a constitution, on the surface
of the groove part 6 the concordance wear (so-called
initial concordance) progresses by the tip part of the
vane 4 in the initial stage of the operation and it is
unnecessary to elevate processing accuracy on the surface
of the groove 6 to a large degree in processing.
Accordingly, the number of the processing steps can be
reduced.

In the present embodiment, the hardness of the tip
side of the vane 4 is increased, but needless to say, the

hardness of the surface of the groove 6 may be increased.



radius Rv at the tip Rof the vane 4, and thickness t of the vane 4, the

swinging angle [err] of the roller 5 is expressed by: (Equation 1)
‘[err] . The center angle a at the tip R of the vane 4 can be
expressed by: 34 (Equation 2)
[err] The center angle ﬁgrr] of the groove 6 taken fromthe

center 32 of the tip R of the vane 4 is expressed by:

In short, the relation between the tip part of the vane
and the groove part may be relatively reverse in all or
a part of the hardness, fitting characteristics, and
smoothness.

-As will be apparent from the above description,
the present invention permits to realize a rotary
compressor which can be easily processed, and is operable
bj positively generating hydraulic pressure to the
contact part between the vane and the roller without
giving ill effect on other sliding part with smooth
lubrication between the sliding parts, thereby providing

higher reliability and extended life to the compressor.



(Equation 3) : [err] The parts 33 and

34 are shoulders of the groove 6, i.e., ‘the crossing points between the
*groove 6 and the outer periphery of the roller 6. The groove 6 is set to
satisfy [err]/2 - [err]/2 > [err]. QRgr constitutions are the sane as

t hose of conventional exanple. By such constitution, follow ng one turn of
the crank shaft 1, the roller 5 carries out eccentric sw nging novenents
in the cylinder 3 according to the novenents of the crank shaft 1 and the

eccentric ﬂg@T:%Segﬁhfﬁﬁgrgg@gly the Rpart at the tip of the vane 4 and
t he groove show contact novenents by the swi nging notion. Also, by

satisfyingqthe conditions of [err]/2 - [err]/2 > [err], when the sw nging
angle [err] of the roller 35 5 hecones

the Targest to the sialdAp chapPessér Toprising:

a cylinder,

.a crank shaft having an eccentric part disposed
in said cylinder,

a bearing which rotatably supports said crank
shaft,

a roller which moves in said cylinder following
said eécentric part, and

a vane whose all or part of the tip is of R
configuration, |

wherein a groovezwith which the vane tip is
disposed in contact is provided on the outer periphery
of said roller, a first oil groove is prbvided on the end
face of said roller, and said roller is provided with an
oil hole communicating said first oil groove and said
groove of the roller.

2.

A rotary compressor according to claim 1, wherein
there is a second oil groove in the groove of the roller,
and said oil hole is an o0il hole communicating said first
oil groove and said second oil groove.

3'

A rotary compressor according to claim 1, wherein

A



shown in FIG 14, the edge 30 of the vane 4 on.the suction chanber 27 side
I s positioned outside the groove 6. Simlarly, when the sw nging angle
-[err] of the roller 5 beconmes the largest to the discharge chanber 28
side, the edge 31 of the vane 4 on tﬁz di scharge chanber 28 side is
positioned outside the groove 6. Accordingly, as the edges 30 and 31 of
the vane 4 are at all tinmes positioned outside the groove 6 in the

sSwW ngi ng novenent, the edges 30 and 31 of the vane 4 do not cone into

contact wi tRelrt® i PEb, f&ce (ORIt hER VeRApEE partagt thiedicigp &f the
edges 30 and 31 of the vane 4 in the groove 6 can be prevented, - and

highly rel Lall gahel,aandCOIPA TSP hdI ikcaflbl islle which 19MEblmerBpect to
t he configuration of the groove 6, assumng the center angle of the

shoul der pagttRE &48e x&'ié’?éet}ﬁe e j§viRd d‘ﬂO&ka%eCSﬂHeEhéztjéf: dfhaaiid R of
the vane 4 to be [err], If the foregoing [err err [err] satisfy

the - “equat Lame [4#&]d2spobetr k2 codiatdt wieﬁnsa&d' YR e s8igi ve the

sane effect as in the case of the foregoing groove 6 wth the R shape

et 10 &P B GRS TR Pt R U2 ol oo
(Embodi ment AN er and a flat surface of R shaped portion at the tip
of said vane.
4.
A rotary compressor-according to claim 1, wherein '
a third oil groove in the R shaped portipn at the tip of
the vane is provided , and said oil hole being one which .
communicates said first oil groove with said third oil
groove. | |
5.
A rotary compressor comprising:
a cylinder,
a crank shaft having an eccentric part disposed
in said cylinder,
a bearing which rotatably supports said crank
shaft,
a roller which moves in said cylinder following
said eccentric part, and
a vane whose all or part of the tip is of R

configuration,

characterized by having a groove with which the

* c L M H] *



FIG 15 is an enlarged view of the part in the vicinity of the groove part
6 at the tinme when the sw nging 36
-angle [err] of the roller becones the maxi mumon the suction chanber side.
As shown in these figures, the roller 43 is provided with a groove 6 of R
shape havi ng approximately the sane radlus Rv as the R part at the tip of
the vane 4 and arrangenent is so nmade that the tip of the vane is

swi ngable in the groove 6. Using these data shown in the drawing, i.e.,

radi us Rr Qlf Ji@eti}_g' igrd§ﬁg@§@tdh it ‘Ecoz#]f‘ct %t?ot‘!l‘i'e%uﬁéﬁegn&'ﬁiﬁéﬁ: of the

roller 5, R of the vane 4, and thickness t of the

vane 4, the r I | ssed by Equation
anﬂ{ieilﬁe” Ofa[ﬁ J.tp cdb€ bkl #1ow &

1, the center part at the tip of the vane 4 is

expressed Wodiiflbalifg 206! Eslaeaif—ﬁaveaee'eméeﬁc}neflém LA\ 6 Vi eved

fromthe cent R of e vane I's expressed by Equation 3.

[Tgfr]gr_oove tie | nfigk %&%h%?&ff.é/uffécéoaé' $aQRp Yi11&Fr1/2 - [err]/2

6.

A rotary compressor comprising:

a cylinder, ’

a crank shaft having an eccentric part disposed
in said cylinder,

an oil groove formed on the outer periphery of the
crank shaft and its eccentric part for feeding the
refrigerator oil to each sliding part,

a bearing which fotatably supports said crank
shaft,

a roller which moves in said cylinder following
said eccentric part,

a vane whose all or part of the tip is of R
configuration,

a groove with which said tip of the vane is in
contact, being disposed on the outer periphery of said

. roller, and

at least one flow passage communicating from said

groove to the inner peripheral surface of said roller.

7.

A rotary compressor according to claim 6, wherein

\\ll\ll\ \\\\\\ |||\\ \\I\l \\ \ll\



At this time, the constitution is such that on the shoul der of the groove
6 there are provided the R parts 35 and 36 crossing the groove 6 at the
position Al which satisfies [err] < [err]/2 - [err] and at the position A2
whi ch satisfies [err] < [J[err]/2 - [era% in respect to the angles [err] and
[err] fromthe bottom B of the groove observed fromthe center of R at
the tip of the vane 4. O her constitutions are the sanme as those of
conventional exanple. By such constitution, following one turn of the

crank shallediql BioPipafsaye OP5 " pESVIe HPP4L A1 BYLGARG, fEteprTent S 1N

t he cyllnde 37 3 according to the

movenent s a?&hgr%%@&&?%q?ée@% Zg%f 889@vhhe BRin %n@ml&eseehd' ngly

the R part e vane e groove 6 show contact

movernent s {3% b?\gcﬁ%{b@} AP méf%tpéﬂvﬁﬁé%&éekhsﬁs parts

35, 36 on't e s t he groove 6, Sw nging angle [err] of

the roller éfbggg 3184 9Bt sh9a WRAgesuction chamber 27 side as shown
in FIG 15, the g&? -
8.
A rotary compreésor comprising:
a cylinder,
a crank shaft having an eccentric part disposed
in said cylinder,
a bearing which rotatably supports said crank
shaft,
a roller which movés in said cylinder following
said eccentric part, |
a vane whose all or part of the tip is of R
configuration,

a groove with which the tip of said vane is in contact,
being disposed on the outer peripheral surface of said
roller,

an oil chamber formed of said roller, end face of
said bearing, and said eccentric part, and

at least one flow passage communicating from said
groove to said oil chamber.
9.

A rotary compressor comprising:

a cylinder,

* [ L M S *



30 of the vane 4 on the suction chanber 27 side is positioned on the R
parts 35 of the groove 4, and does not cone into contact with the groove
6. Simlarly, when the swinging angle [err] of the roller 5 becones the
| argest to the discharge chanber 28 s%@e, the edge 31 of the vane 4 on
t he di scharge chanber 28 side is positioned on the R part of the shoul der
of the groove 6 and is not in contact wth the groove 6. Accordingly, as
the edges 30 and 31 of the vane 4 are at all tines not in contact with the
groove 6 in the swi nging novenent, wear caused by contact sliding of the
edges 30 and 31 of at aranknehafith hahelng can eec6entir ilce paney ehisposadd hi ghl y
reliable rotary conpressor can be obtained. Needless to say, the R parts
35, 36 nmy ibespdd agddinder, t he chanfering parts to give the simlar
effects. O instead of formng of the R parts 35.36 , such constitution
can be realized that bRagang wiviathandeatablypsupporzts eaidrordnkt t he
edges 30 , 31 of the vane 4 at the suction chanber 27 or the discharge
chanber 28 shaft, 38

‘a roller which moves in said cylinder following

said eccentric part,
a vane whose all or part of the tip is of R

configuration,

a groove with which the tip of said vane is in contact,
being disposed on the outer peripheral surface of said
roller, and

a flow passage for oil supply having a width
smaller than that of said vane provided on one or both
sides of said vane, or on one or both of the bearing end
faces with which the side surface of said vane is in
contact, in the direction of reciprocation of said vane.
10.

A rotary compressor comprising:

a cylinder,

a crank shaft having an eccentric part disposed
in said cylinder,

a bearing which rotatably supports said crank

shaft,

a roller which moves in said cylinder following

said eccentric part, and

ey



order to nake the.edges 30,31 not contacting with groove 6 to give the
simlar effects. O both constitutions can be conbined to give the sinmlar
“ef fects. By the setting of the R part of shoul der of the groove 6
and so on, it becones easier for the HI to be supplied to the gap between
the vane 4 and the groove 6 during the normal operation and wear of the
groove 6 and the R part at the tip of the vane 4 can be reduced, and

these effects lead to the further inprovement of reliability of the rotary

conpressor. a di@haBE a3l or part RE LA tgparj_serg;@rmed si de view
of the part in the vicinity of the groove part 6 at the tine when the
swi ngi ng ag@ Atggnthe roll er becomes the maxi mumon the suction
chanber omm In the figure, the roller 5 is provided with a

groove 6 of R Sha%é’f’é’iﬂg 2 8RB0V BEloy 1AEASATE Ak Uy Bedudde R part

at the tip of the vane arrange I's so made that the tip of the
vane s sWigegafiite &Eesa&@\@oﬁ £D hhER ERsCLiIOE CERLe vagsl tion 32 of
the R part "at the t?p t he vanee is set to beEﬂearer toward the

di scharge HATLLES aiQEosed in the groove, so that at least the
edge on the suction chamber side out of the edge of the |
vane which is a crossing point between said R part at the
tip of the vane and said vane side surface does not come
into contact with said groove during the rotation of said
crank shaft.

11.

A rotary compresso£ comprising:

a cylinder, :

a crank shaft having an eccentrie part disposed
in said cylinder,

| a bearing which rotatably supports said crank

shaft,

a roller which moves in said cylinder following
said eccentric part, and

a vane whose all or part of the tip is of R
configuration,

wherein a groove is provided on a part of the outer
periphery of said roller, with the tip of said vane being.
disposed in contact swingably in said groeve, and a wedge

shaped gap formed between said tip of the vane and said

Wy



fromthe center in the thickness direction of the vane, so that. when the
swinging angle [err] of the roller becones the nmaxi mum on the suction
~chanber 27 side, the edge 30 of the vane 4 on the suction chanber 27 side
I s positioned 39 outside the groove 6,
as shown in FIG 16. O her constitut?%ns are the sane as those of
conventional exanple. The parts 33 and 34 are the shoul ders of the groove
6. By such constitution, follow ng one turn of the crank shaft 1, the

roller 5 carries Qut eccentsic _sSw ngi no n in the cylinder 3

accor di ng T°?HE lﬁo\‘fz‘r?erﬁqs"%‘rnq h@g"égﬁﬁ'g“)?h\éﬁe;"lé%fnbl the eccentric part 2,

and accordi%gly the R part at the tip of the vane 4 and the groove 6 show
I

contact s tng by the swinging notion. |In the process of this contact

sliding, the edge,k 30 ﬁg the suction chanbe& %% side of the vane 4 is
positioned at al® P §y05993ﬁ§§§ﬁfd?3%95 §: ﬂécordingly, in the

SW ngi ng novenent thg.ﬁ%&g 30 on the suction chanber 27 side of the vane
4 does not come ift5YEs ' with the

-a crank shaft having an eccentric part disposed
in said cylinder,

a bearing which rotatably supports said crank
shaft,

a roller which moves in said cylinder following
said eccentric part, and

a vane whose all or part of the tip is of R
configuration, :

wherein a groove J.s provided on a part of the outer
periphery of said roller, with the tip of said vane being
disposed in contact swingably in said groove, and R
processing or chamfering provided at the crossing point
part of the R part of the groove , the outer periphery
of the roller and the side surface of the roller.
13.

A rotary compressor comprising:

a cylinder,

a crank shaft having an eccentric part disposed
in said cylinder,

a bearing which rotatably supports said crank

shaft,

* c L M S *



(groove 6, so that the wear by contact sliding of the groove 6 with the
edge 30 on the suction chanber 27 side can be prevented, nmaking it

~possible to obtain highly reliable rotary conpressor. Furt her nore,
by providing a shoulder 34 on the gﬁharge side of the groove 6 as shown
I n Enbodi nent 2, sliding novenent on“the di scharge side can be prevented

and lubrication to the tip of the vane can also be realized. Accordingly,
the rotary conpressor having hi gher reIiabiIity can be provi ded.

As will b
40 " in Shgpfﬁ{f |nve |on f%ﬂV@gﬁé &?%#%h c¥¥] f Feas?wnfﬁé edge on
t he SUCt'OEagnﬁqgﬁéeﬁ%gf B%ﬁ%f Eﬂﬁiedges constituting the crossing point

bet ween t he e 'vane and the side surface does not cone into

conact 1 th (he UG ioklea #1080l LU OUAD BUETYTo e 10l
configuration,

:wherein a groove is provided on a part of the outer
periphery of said roller, and a tip of said vane is
disposed in contact with said groove, with the material
relatively harder than the other in hardness being used
in comparison between the hardness of the vane tip part
and the groove part, or a surface treatment being
provided.

14.

A rotary compressér according to any one of claims
1,2,4 to 13, wherein a flat surface is formed on a part
of the longitudinal length or on full length of the R
shaped part at the tip of said vane.

15.

A rotary compressor according to any one of claims
1 to 14 , wherein fine o0il grooves are formed on a part
of the longitudinal length or full length of the between
said groove and said vane tip.
l6.

A rotary compressor according to any one of claims
1 to 15, wherein a refrigerant not containing chlorine

is used as a refrigerant.

[



making it possible to realize a rotary conpressor that shows high
reliability. Next, the enbodi nents of the fourth invention will be
il lustrated. The constitution of the rotary conpressor according

to each enbodi ment of the fourth invergli on is approxinmately the sanme as
that of the conventional conpressor, "except a part such as a groove.

( Enbodi nent ABSTRACT Hereinafter, with respect to Enbodi nent 1 of the
present invention, explanation is given with reference to FIG 18 as well

as FIG 19 ANFEIQE IDYENHION: RQTARY.COMPRESSOR of the part A thereof.
As shown in FIGS. 18, 19, and 20, the rotary conpressor of this invention

is characterized bi rotapy sompressdr hader a3cydioderk @hatank shaiftg an
eccentric part 2, a bearing (not illustrated) which rotatably supports
sai d crank bhafingl am eocténtricwpactt dimpssédein| sedd ioylsaidexy|ander 3
roltowng Sgleg.ring which rotatably supports said crank shaft, a
roller which moves in said cylinder following said
eccentric part, and a vane whose all or part of the tip
is of R configuration, wherein a groove with which the
vane tip is disposed in contact is provided on the outer
periphery of said roller, a first oil groove is provided
on the end face of said roller, and said roller is provided

with an oil hole communicating said first oil groove and

said groove of the roller.

This Sheet Has Been
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41 eccentric part 2, a vane 4 whose all or part of the tip is of R
configuration, and a groove having approximately the sane R shape at the
tip R of said vane 4 disposed on the outer peripheral surface of the
roller 5, with the tip of said vane 4 being disposed slidably in contact
in said groove 6. The part 37 is a sgri g. The radius Rr of the
groove is slightly larger than the r 41%s Ry at the tip R of the vane 4,
and further the radius Rv of the Rat the tip of said vane 4 and the
radius Rr of said groove part 6 are constituted in the relations of:
(Equaiicn1E?i 0 < (R - R)/R < 0.1. By adopting such a
constituti%®ns gr cones possible to enlarge the pressure sustaining area
of the sliding part between the tip of the vane.4 ‘and the groove 6 and to
reduce the load at the sliding part. Furt hernore;, when the wedge
shaped gaps 38, 39 are fornmed in the sliding direetion of the tip of the
vane 4 and the groove 6 and the tip of the vane 4 and the groove

N
|
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6 show nutual sliding novenents, the oil existing in the discharge chanber
28 or refrigerant atnosphere in the suction chanber 27 produces hydraulic
pressure by wedge effect in the wedge shaped gaps 38, 39, and further
noves slightly (right and left directions) in the range shown
42 in Equation 4 to produce the hyd%ftgic pressure by the respiration
ef fect (squeeze effect). As a result, | ubricating condition at the
sliding part between the vane and the roller is inproved to give highly
reliable comressor. If the gap is too large, |owering of
efficiency Ebl 'anZase of dead vol une and generation of noise by :lateral
c

vi bration b ‘noM-negligible, so that the gap is controlled within the
range of Equation 4. (Enmbodi nent 2) Her ei nafter, Enbodi nment
2 of the fourth invention is explained with reference to FIG 21.

10




In FIG 21, on the vane tip part positioned on the vane lateral side
within the tip shape of vane 4, an R processing of Rvs which is different
fromthe radius Rv at the central part is provided, and there are provided
an R shaped groove 6 provided on the outer periphery of ‘the roller 5 and
wedge shaped gaps 38, 39. By such constitution, the wedge effect simlar
to that of Enbodinent 1 can be expec@éﬁ@ In this enbodi nent there
is shown an exanple of the case of radius Rvs different fromthe central
part radius Rv at the tip part of the vane positioned on the vane |ateral
side. Howe 1,g}n | ace of Rvs, chanfering may be applied, and of course
the right ahd® ef't fadii 43 Rvs may be
different from each other. (Enmbodi nent 3) Her ei naft er
Enbodi nent 3 of the fourth invention is explained with reference to Fig.
22. :

14
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As shown in Fig. 22, this enbodi nrent has a constitution that the
chanfering Cis provided on the crossing part between the R part of the
groove 6 and the outer periphery of the roller 5. By adopti ng such
a constitution, the oil in the discharge chanber 28 or in the suction
chanber 27 is snmoothly supplied to the sliding part between the tip of
the vane 4 and the groove 6, thereby 4&¥&ing to inprove |ubrication.
InFig. 22, chanfering is applied, but Rprocessing may be provided, or of
course the processing ,;ay.be nmade in copnbination with Enbodinment 1 or 2.
( Embodi menfjt)jgl\x ﬁ i%i@a&e%ﬁﬁgidl ment 4 of the fourth invention
is illustr tN ref I . As shown in FIG 23, the
5¢c parts (four spots) which are the crossing points between the R part of
groove 6, the outer peripheral surfaceg 5a of the roller, and the |ateral
surface 5b of the roller, are provided with small R processing or

chanfering to renove angpe (edge adopting such a constitution,
even if the roller // 1089
: : // ; 7 104
/ %0 il | —
/] ,//// 2 i
7y 102




44 5 swings ininclination in the range of the clearance the angle 5c
part does not danage the bearing end face- on which the roller side surface

5b slides (ref. FIG 8 above). (Enbodi nent 5) Her ei naft er
Enbodi ment 5 of the fourth invention is explained with reference to FIG
24. In FIG 24, there is shown an exanple of the use of a materia

or surface treatment wherein the hardRét® of the tip part of the vane 4 is
harder than the hardness of the groove 6, the groove 6 is constituted by a

mat eri al vi ng god fitting, and the surface of the tip part of the vane
4 is finislfed @relsnmoothly (in finer surface roughness) than the groove
part 6. By adopting such a constitution, on the surface of the

groove part 6 the concordance wear (so-called initial concordance)

progresses by the tip part of the vane 4 in the initial stage of the
operation and it is

O 16




unnecessary to el evate processing accuracy on the surface of the groove 6
to a large degree in processing. Accordingly, the nunber of the processing
"steps can be reduced. In the present enbodi nent, the hardness of
the tip side of the vane 4 is increased, but needless to say, the

hardness of the surface of the groovgﬁgsnay be i ncreased. '

45 In short, the relation between tip part of the vane and the
groove part nay be relatively reverse in all or a part of the hardness,
fitting characteristics, and &noothmess. o As will be apparent from

t he above description,ézéhe pré€sent i Menti & perr&js to realize a rotary

conpressor which can b asi | ytproces$ed, afd is opgrable by positively
gener ati ng h\JlrIr Al Lo N conro t t hpo faYaVat iE-Val AN LT~V 20 hnt AV =¥-Y3) he vane and the

L L g )
roller witHQout gtving il efféct on bther glidipgtpart w snoot h
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Higher reliability and extended life to the conpressor.

46 WHAT IS CLAINMED I S: A rotary conpressor conprising:

a- cyl i nder, a crank shaft having an eccentric part disposed in
said cylinder, a bearing which rotatably supports said crank
shaft, a roller which noves in_sajd cylinder following said
eccentric part, and a vane mhogéugll or part of the tipis of R

configuration, wherein a groove with which the vane tip is

di sposed in contact is provided on the outer periphery of said roller, a
first oil gqgay islﬁ ovi ded on the end face of said roller, and said
roller is priovk @ Wi ¥h an - ,

6 19 5
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oil hole communicating said first oil groove and said groove of the
roller. 2. A rotary conpressor according to claim1, wherein
there is a second oil groove in the groove of the roller, and said oi

hole is an oil hole conmmunicating said first oil groove and said second
oil groove. 3. A rotary conpressor according to claim1l1, wherein
47 there is a flat face on the R sh§bb@ part at the tip of the vane, and
said oil hole is an oil hole which is forned in the case where the first
oil groove and the tip of said vane are disposed in contact with said
groove of id rogl r and whi ch communi cates between said groove of said
roll er andElf@I ugface of R shaped portion at the tip of said vane. 4.

26 - =
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A rotary conpressor according to claim1l, wherein a third oil groove in
‘the R shaped portion at the tip of the vane is provided , and said oil
hol e bei ng one which communicates said first oil groove with said third

oil groove. 5. A rotary conpressor conprising: a
cyl i nder, a crank shaft havi ng an eccentric part disposed in said
cyl i nder, a bearing which rot 41| y supports said crank shaft,

a roller which noves in said cylinder following said eccentric part, and
a vane whose all or part of the tip is of R configuration,

characteriz ditg ha}/i3'|g a groove with which the

48 ¢
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vane tip is disposed in contact on the outer periphery of said roller, and
at | east one flow passage communicating fromsaid groove to the light |oad

side of the inner peripheral surface of said roller. 6. A rotary
conpressor conpri sing: a cylinder, a crank shaft having an
eccentric part disposed in said cyli &er an oil groove fornmed on
the outer periphery of the crank sha ’1§%d its eccentric part for feeding
the refrigerator oil to each sliding part, a bearing which
rotatably supports said crank shaft, a roller which noves in said
cylinder followng said eccentric part, a vane whose all or part
of the tip is of R configuration, a groove with which said tip of
the vane is in contact, being disposed on the outer periphery of said
roller, and at | east one flow passage comruni cating from said




groove to the inner peripheral surface of said roller. 7. A rotary
conpressor according to claim®6, wherein

49 said flow passage is provided in parallel with the reciprocation
center axis of said vane or in inclination to the suction chanber side
rather than the center axis of recip{gﬁgiion of said vane. 8. A
rotary conpressor conprising: | i nder, a crank shaft
havi ng an eccentric part disposed in said cylinder, a bearing

whi ch rotatj?l upgonts said crank shaft, a roller which noves in
said cylind ﬁ' JowiQg said eccentric part, a vane whose  all or

part of the tip 1s of R




configuration, a groove with which the tip of said vane is in contact,
bei ng di sposed on the outer peripheral surface of said roller, an
oil chanmber formed of said roller, end face of said bearing, and said
eccentric part, and at | east one fl ow passage communicating from
said groove to said oil chanber. 9. A rotary conpressor

conpri si ng: a cylinder, 12/16 50

a crank shaft having an eccentric part disposed in said cylinder, a

beari ng whigh, rotatally,su r{s_said _crank shaft, a roller which
noves- i n sal«:dlcglol dgr (%ﬁ%ﬁégﬁ S:A(Rq'(': entric part, '
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a vane whose all or part of the tip is of R configuration, a groove
with which the tip of said vane is in contact, being disposed on the outer
peri pheral surface of said roller, and a fl ow passage for oi

supply having a wwdth smaller than that of said vane provided on one or
both sides of said vane, or on one or both of the bearing end faces with
whi ch the side surface of said vane i34 contact, in the direction of

reci procation of said vane. 10. A rotary conpressor conpri sing:

a cylinder, a crank shaft having an eccentric part disposed in said

cyIinder,WJ?‘ alb8aring whi ch rotatably supports said crank shaft,
a roller iJhgaov sVin said cylinder followng said eccentric part, and

2
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51 a vane whose all or part of the tip is of R tconfiguration,
wherein a groove is provided on a part of -the outer periphery of said
roller, with the tip of said vane sw ngably disposed in the groove, so
that at |east the edge on the suction chanber side out of the edge of the
vane which is a crossing point between said R part at the tip of the vane
and sai d vane side surface does not cthE6 into contact with said groove

during the rotation of said crank shaft. 11. A rotary conpressor
conpri si ng: a cylinder, a crank shaft having an eccentric
part di sposed |n sai d cylinder, a bearing which rotatably supports

sai d crankI}ih 1 9 a roller which noves in said cylinder foll ow ng
sai d eccen par and a vane whose all or part of the tip is of
R configuration,

Part A

Fig. 20




wherein a groove is provided on a part of the outer periphery of éaid
roller, with the tip of said vane being disposed in contact.sw ngably in
said groove, and a wedge shaped gap fornmed between said tip of the vane

and said 52 groove in the sliding
direction thereof. 12. A rotahé %Pnpressor conpri si ng: a

cyl i nder, , a crank shaft having A8ccentric part disposed in said
cylinder,mJE éL earing which rotata supports said crank shaft,

a roller c]hgrbv qi n said cylinder foltﬂ%mirg said eccentric part, and

a vane whose all or part of the tip is of fR configuration, . Wwherein
a groove is provided on a pgrt of the 0%3%1 5

Fig. 22




peri phery of said roller, with the tip of said vane being disposed in
contact swingably in said groove, and R processing or chanfering provided
at the crossing point part of the R part of the-groove , the outer '

peri phery of the roller and the side surface of the roller. -13. A
rotary conpressor conpri sing: 1§7%ylinder, ©a crank shaft
havi ng an eccentric part disposed in ity cyl i nder, a bearing

whi ch rot at ?Ly su ts said crank shaft,

53 gol ggwhi ch nmoves in said cylinder followng said
eccentric part, and a vane whose alf cor part of the tip is of R
configuration, wherein a groove is pgpovided on a part of ‘the outer

Fig. 24




~periphery.of said roller, and a tip of said vane is disposed if7ontacs 2
Wi th said groove, with the material relatively harder than the i®%ser in
har dness bei ng used in conparison between the hardness of the vane tip
part and the groove part, or a surfage treatment being psgwstitete shéét

A rotary conpressor according to any fte of clains 1,2,41%,\1%”3%g$jn a
flat surfacABSTRa@Med on a part of the |ongitudinal |ength or on full

l'ength of the R shaped part at the tip of said vane. 15. A rotary
conpr essor HEEEr FNINYBNEION O ROTARY| GOMPRESSOR 14 , wherein. fine oil
grooves are fornmed on a part of the longitudinal length or full lI'ength of

the between sai d yreswerasbmtdsydpehaspa cybinder, a cranktshift
conpressor according to any one of claims 1 to 15, wherein a refrigerant
not cont ai Hagingl ahi @ecdrttise &bt adiebos@R aii - said cylinder, a
bearing which rotatably supports said crank shaft, a
roller which moves in said cylinder following said
eccentric part, and a vane whose all or part of the tip
is of R configuration, wherein a groove with which the
vane tip is disposed in contact is provided on the outer
periphery of said roller, a first oil groove is provided

on the end face of said roller, and said roller is provided

with an oil hole communicating said first oil groove and

said groove of the roller.

Figure 1.
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