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| NVENTI ON The present invention relates to a cylinder apparatus '
5 be used as, for exanple, a punp, a conpressor or a fluid m“\wmmw\m
particularly to a rotary cylinder apparlatus in which a piston I nto
or froma cylinder chanber by the rotary notion. TECHNI CAL TERVS ASY'®r m

"rotary cylinder apparatus"” used in this specification 10 in
devi ce which perforns a nmechanical task by using fluid energymﬂmgi@% mm“a
devi ce which conpresses and t hr SPECIFICATION using rotatio V.
That is, the term"rotary cylinder apparatus" means devices that *000002

generical ly designate a rROFIARY CYLINDERARWPARAFESsor, a fluid notor
and ot hers. 15 DESCRI PTION OF THE RELATED ART As a punp which is of a type

for rotating a rotor and t hMIELDORTHE UINVENEIGINspl acenent effect, there
Is known a rotary punp using a gear type rotor. In case of this punp,

however, the toqyfy Br&fdntSindentivh rolals ité a bpliddep dpparachs Relichwhagh

results in increase of the cost. Thus, in 20 order to elimnate this
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or from a cylinder chamber by the rotary motion.
TECHNICAL TERMS
A term “rotary cylinder apparatus” used in this specification
10 includes a device which performs a mechanical task by using fluid energy
as well as a device which compresses and thrusts a fluid by using
rotational energy. That is, the term "rotary cylinder apparatus” means
devices that generically designate a rotary pump, a rotary compressor, a
fluid motor and others.
15 DESCRIPTION OF THE RELATED ART
As a pumb which is of a type for rotating a rotor and thrusting a
fluid by a displaéement effect, there is known a rotéry pump using a gear
type rotor. In case of this pump, however, the tooth profile of the rotor is
hard to be machined, which results in increase of the cost. Thus, in
920 order to eliminate this problem, the present applicant has developed a
rotary cylinder apparatus having a structure in which an intake and
discharge mechanism does not require a gear component (see d apaneée
Patent Application Laid-open No. 118501/1981, Japanese Utility Model
Application Laid-open No. 87 184/1982, and Japanese Utility Model

25  Application No. 92486/1983).



Application Laid-open No. 87184/1982, and Japanese Utility Mdel 25
Application No. 92486/1983). 2 The rotary cylinder apparatus disclosed in
Japanese Patent Application Laid-open No. 118501/1981 has, as shown in
Figs. 67 and 68, a circular cylinder r#&nber 102 fixed to the inside of a
casing 101 by press fitting and the like, and a support nenber 104 which
rotates in a circular 5 hollow portion 103 fornmed at a central part of this
cylinder nmenber 102. To the cylinder portion 102 are fornmed six cylinder
chanbers 105a, Theb rotdfgsceylimder, apamrasng disdosad cm alapanesealBatentr anged
and respectively comunicate with the central hollow portion 103. The
respect i vapplidativieLaid @pent No1058501 4 981ohasieas shown inoF igsyfhand 68y
comuni cate 10 with a suction opening 106 which comruni cates with the

out si de of; ¢iRgulagaylindetGheirbdral(2 fixtdtodheriheidenef & hiimiel Ohpysprasas and
a di scharge opening 107 which applies a pressure to the taken fluid to

di schar ge gt it Hmbet 10aswhidlerstapeoin arsirtidar 104 i s
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a discoid nenber fixed to one end of a 15 shaft 108 rotatably supported by
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attached on a s ace opposite to the sha 108. This val ve sheet 109 is

arranged @ ds Lﬂéﬁggfgggﬁ%emﬁ f@w&l@&l sif cylilBeARRLENGE 1G8HIEf05H) an

area correspondi stantially the semtTircle of an inner wall
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| cylinders 105a to 105f are provided so as to sequentially communicate

10 with a suction opening 106 which communicates with the outside of the
casing 101 to take a fluid into the cylinder apparatus and a discharge
opening 107 which applies a pressure to the taken fluid to discharge it, as
the support member 104 rotates.

The support member 104 is a discoid member fixed to one end of a

15 shaft 108 rotatably supported by a hole 101a formed to the casing 101,
and a lunate valve sheet 109 is attached on a surface opposite to the shaft
108. This valve sheet 109 is arranged so as to be capable of rotating in
the appressed manner in an area corresponding to substantially the

 gemicircle of an inner wall portion 103a of the cylinder member 102 and

20 provided so as to cause the hollow portion 103 to selectively cofnmunicate

- with an arbitrary cylinder chamber. It is to be noted that a hole 104a for

cofnmunicating with the discharge opening 107 is provided to the support
membef 104.

A shaft 110 is fixed at an eccentric position of the support member

95 104, and a rotary piston member 111 is rotatably supported by this shaft



A shaft 110 is fixed at an eccentric position of the support nenber 25

- 104, and a rotary piston nenber 111 is rotatably supported by this shaft 3
110. Both ends of the shaft 110 are fixed to the discoid support nenber

104 and an auxiliary plate menber 113 which are arranged so as to be

opposed to each other with the val ve sheet 109 therebetween. A hole 113a

for communicating with the suction opening 106 is provided to the 5

auxiliary plate nenber 113. This auxiliary plate nenber 113 integrally

rotates will. t IBothuends bf thekeaftl 080 afbdixed tv Yhoididcvid deippert hldmber
constituted by a rotation center portion 112a and pistons 11l1la, 111b and

111c radi glo4y agdt £ FuREliafy ig166& ntdhBef 1198Swhicindréearrangedosb a8MNoChe
portion 112a. The rotary piston nmenber 111 noves around a shaft 10 center
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advanced tqooth profjle finishing technjque ,is not required, nmanufacture is
facilitat el&.lcrmél@il'rx extopding,dn, &%e@cdlwtm@% drem thy refation qepberinto
oo ion 1196, The rotary picton member 111 moves stound ' shaft - ©
10  center 01 of the cylinder member 102 as the support member 104 rotates.
As shown in Figs. 68A to 68D, when the respective pistons 111a,
111b and 11lc rotate (revolution) around shaft center ol in a direction
indicated by an arrow B1 while rotating (autorotation) around the shaft
110 in a direction indicated by an arrow Al as the support member 104
15  rotates, the three pistons 111a to 111c sequentially move into or from the
respective fixed cylinder chambers 105a to 105f so that the outside air is
sequentially taken from the suction opening 106 into the respective
cylinder chambers 105a to 105f and discharged from the discharge
opening 107 to the- outside. = This pump operation is repeated.
20  According to this apparatus, since the advanced tooth profile finishing
| . technique is not required, manufacture is facilitated.
However, since the respective pistons 11la to 11l¢ move into or
from the cylinder chambers 105a to 105f while rolling, they must have a

structure that their end portions are sharpened and the dimension of

25 each of the pistons in the widthwise direction has a margin when they



structure that their end portions are sharpened and the di nension of 25
each of the pistons in the widthwi se direction has a margin when they 4
enter the cylinder chanbers 105a to 105f in order to snooth and facilitate
the operation of each piston. Accordingly, a gap is thereby forned -between
the pistons 11la to 111c and the cylinder chanbers 105a to 105f. As a
result, a fluid tends to flow fromthe gap portion, and the punp 5
efficiency is thereby di sadvantageously | owered. Further, the rotary

cyl i nder gppa @idisylthdst deethbens 19partesH5{lini drdey tdasdothpmhd Cadilivate
Lai d- open No. 87184/1982 and Japanese Utility Mbdel Application Laid-open

No. 92486 ISitidie cTaBRcRSpishen. CAutoeditaily, & sectherebppforass] Pat ent
Applicati g}%lgﬁogil)éd-(gpen No. (iO I_)L18501/ 1981 nigirlgtllyoneggggove in the basic
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rotationally nove al‘ong the radially arranged cylinder chanbers while
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10 118501/1981 mentioned above in the basic structure, namely, that the
radially arranged pistons relatifrely rotationally move along the radially
arranged cylinder chambers while rotating to obtain the puﬁlp effeét.
However, this rotary cylinder apparatus is different from the former
apparatus in that the cylinder member 102 rotates by rotation of the

15 rotary piston member 111, the valve sheet 109 is fixed to the case and
does not rotate, and a rotation supporting point of the rotary piston
member 111 does not swivel..

In case of the type that the cylinder chamber rotates together with
the rotary piston member, therefore, the piston is formed into a

20 substantially circular disc shape whose outer diameter is nearly equal to
a width of the cylinder chamber, as different from the above-described
type that the cylinder chamber is fixed. That is because the smooth
operation is enabled even if there is substantially no gap between the

pistons and the cylinder chambers when the pistons move into or from the

25 cylinder chambers since the cylinder member also rotates in the same



pi stons and the cylinder chanbers when the pistons nove into or fromthe 25
cyl i nder chanbers since the cylinder nenber also rotates in the sane 5
direction as the rotary piston nmenber. However, in case of this type,

since the contact surface between the giston and the cylinder chanber is
constituted by an outer peripheral surtface of the circular disc-like piston
and the inner wall of the linear cylinder chanber, an area of this contact
5 surface is so small that this part can not withstand a pressure of a
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the piston and rotates around a rotation center eccentric fromthe rotary
shaft centpmessiire iscincoeaged.cyl i nder nember; and a casing which rotatably

supports the rotary cylinder nenber and the pi ston hol di ng nenber and has
at | east one fl Uids anlajectnef the present dneentiondo provide a rotary cylinder

apparatus which can prevent a fluid from leaking from the contact

10 portion between the piston and the cylinder member and thereby convert

the fluid energy into the rotary motion or the rotary motion into the fluid
energy with small losses.

SUMMARY OF THE INVENTION

To achieve this aim, according to the present invention, there is

15 provided -a rotary cylinder apparatus comprising: a rotary cylinder

member which has a cylinder chamber formed thereto so as to pass

through a rotary shaft center and rotates around the rotary shaft center;

a piston which demonstrates the reciprocating linear motion in surface

contact with the inside of the cylinder chamber; a piston holding member

20 which supports the piston and rotates around a rotation .center eccentric

from the rotary shaft center of the rotary cylinder member; and a casing

which rotafably supports the rotary cylinder member and the pisfon

holding member and has at least one fluid inlet and at least one fluid

outlet, wherein the piston is held at a position away from the rotation

25  center of the piston holding member by a fixed distance and held so as to



outlet, wherein the piston is held at a position away fromthe rotation 25
center of the piston holding nenber by a fixed distance and held so as to 6
be capabl e of sw veling around that position. Therefore, when rotation is
inputted to the rotary cylinder portiong or the piston holding nenber from
the outside, or when a fluid having a pressure is led fromthe fluid inlet
so that the pressure acts on the piston 5 in the cylinder chanber, the

pi ston rotates (revolution) around the rotation center of the piston

hol di ng mbebmpaliie lof swivalingprenmdnthdthpositiont. er of aut orotati on by
rotation of the rotary cylinder nmenber and the piston hol di ng menber or
movenent of t he Thereforel, wdedr rotativre by inputteddo theerotaey eyliader partiohi on of
the piston in the cylinder chanber. 10 At this nonment, the rotary cylinder

menber angrighR pistbRMoldig imMemBeER RS mCEHE batsite, vhiwlterbai igid Bapack avel v

supported by the casing, and the piston can also rotate by itself. Thus,
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rotating daround the autorotation center and changing its position. As a
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times of reciprocation of the pjston.in the cylinder hecoges 1:2:1. In this
t%e r%c?procating motﬂm g% t'.she piston in theycylinc?er (t:)bam er.

10 At this moment, the rotary cylinder member and the piston
holding member can rotate while being fespectively supported by the
casing, and the pistbn can also rotate by itself. Thus, the piston can
perform the linear motion in the cylinder chamber while rotating around
the autorotation center and changing its position. As a result, even if

15  the piston is configured to be in surface contact with the cylinder chamber,
each member can demonstrate the smooth rotary mbtion. For example,
evén if the piston has a block-like shape, each member can smoothly
perform the rotary motion. As a result, the piston can be readily
manufactured, thereby facilitating improvement in the accuracy of the

20 piston. Here, it is preferable to configure the apparatus in such a
manner that a ratio of the rotation number of the rotary cylinder member,
the rotation number of the piston holding member and the number of
times of reciprocation of the piston in the cylinder becomes 1:2:1. In this
case, the respective members can assuredly rotate without any trouble,

25 and vibrations or noises during the rotation can be reduced.



case, the respective nenbers can assuredly rotate wi thout any trouble, 25
and vi brations or noises during the rotation can be reduced. 7 Mreover, a
contact area between the piston and the cylinder chanber can be enl arged,
and the fluid resistance in the contactysurface is large as conpared with
a prior art in which the contact surface is forned by so-called |ine
contact, thereby preventing the fluid fromleaking from5 the contact
surface portion. As a result, it is possible to convert the fluid energy

[nto the rotary MBidBroh blitdcd! afdh Hotiwdln! BhO pilfod |ad! tHRCLGMng! D t e

smal | | osses. In additi’on, since the piston denonstrates the retiprocating
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be i mproved. Therefore, in cgse of, a punp, .conpressor, or a flujid, gotor,
Coal | Bt GheGPRERS SHTRCHBOTAPRanAS & BPBL: T8 Hosihiaqo cenvericthe Mid ne
rotary cylinder apparatus according tQ the present |nvention, when the
rotary sh&merggingp the notary saetion oF theyeetargmpebionsingo the fluid eneregy or
| eading rotation fromthe outside, the piston and the piston 20 hol di ng
menber carwith tdwei smalldogsemer at ed by swiveling this rotary cylinder
menber. By doing so, the rotary cylinder apparatus can be utilized as a
conpressor for ducddigion; simeects pigtom dediomitaatasnthegeariprocasingilipeor
sucking and discharging a liquid. Furthernore, a so-called
motion in the cylinder chamber, the piston operation becomes smooth and
10 stable, thereby obtaining the structure by which vibrations or noises
during rotation can be reduced. Additionally, the tolerance of the
component accuracy can be increased, and the components can be easily
fabricated. On the contrary, in case of the component accuracy level
which is similar to that in the prior art, the air-tightness/reliability can
15 beimproved. Therefore, in case of a pump, a compressor, or a fluid motor,
realization of the high performance can be facilitated.
Further, in the rotary c_ylinder apparatus according to the present
invention, when the rotary shaft center of the rotary cylinder member is a
drive shaft for leading rotation from the outside, the piston and the piston
20 holding member can be driven and operated by swiveling this rotary
cylinder member. By doing so, the rotary cylinder apparatus can be
utilized as a compressor for sucking, compressing and discharging gas or
a pump for sucking and discharging a liquid. Furthermore, a so-called

center drive specification is enabled. When the drive shaft and the

25  motor shaft are directly connected to each other in the coaxial direction,



center drive specification is enabled. Wen the drive shaft and the 25

not or shaft are directly connected to each other in the coaxial direction,
8 the settlenent as a product is good, which is advantageous in terns of

vi brations or assenbling. For exanple, 8n case of constituting as a rotary
conpressor, the piston is noved by relatively rotating the rotary cylinder
menber and the 5 piston holding nenber by a rotational drive source, and a
fluid sucked fromthe fluid inlet is discharged fromthe outlet. At this
nonent , ttlee settlethentl as a producteis goodiswihickis ctdvaniggeaupdsi tarsrs which i s
slightly closer to the inner side froma position to which the piston has
moved on vilerationsvoshsgpenblingry with rotation of the rotary cylinder nenber
to a 10 position to which the piston has noved in the vicinity of the

hol | ow porti onFogrexdigply, ey chendf cohstisutingf as ablretdanyatompeesnor| ¢hei s
provided at a position which is slightly distanced in the frontward

posi tion bigehds He%ed by relativelyrotalbtingtlsd potargscylindut meniliea and thet
periphery"with rotation of the rotary cylinder nmenber. Furthernore, it is
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openi ng. ase, since the respective cylinder chanbers are
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the fluid can prevente owi ng backwards when the pressure is
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10 position to which the piston has moved in the vicinity of the hollow
portion. On the other hand, it is preferable that the outlet is provided at
a position which is slightly distanced in the frontward position from a
position to which the piston has moved on the outmost periphery with
rotation of the rotary cylinder member. Furthermore, it is preferable to
15 pi'ovide a check valve to the outlet which is a diséharge opening. In this
case, since the respective cylinder chambers are sequentially opposed to
the outlet as the rotary cylinder member rotates, the fluid can be
prevented from ﬂowing backwards when the pressure is lowered due to
the action of the check valve even if the pressure of the fluid discharged
20 from the outlet pulsates. Moreover, it is preferable to connect an input
shaft for relatively rotating the rotary cylinder member and the piston
holding member with the rotary cylinder member or the piston holding
member through a carrier plate. In this case, for example, even if the

center of the input shaft deviates from the center of the rotary cylinder

925 member when rotation of the input shaft is transmitted to the rotary




center of the input shaft deviates fromthe center of the rotary cylinder
25 menber when rotation of the input shaft is transmtted to the rotary 9
cylinder menber, this deviation can be absorbed between the cylinder

menber and the carrier plate to transm g the turning force. Simlarly,
even if the center of the input shaft deviates fromthe center of the

pi ston hol di ng nenber when rotation of the input shaft is transmtted to
the 5 piston holding nenber, the carrier plate can absorb this deviation to

transmt t x{dHr”hﬁQnBQfC& Fa&viaeion ARNbE NbsoPh 'Ereﬂ!ﬁfd and
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fluid, it p055| to constitute a nmachi ne capale of
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of the rotary cg§£nder er and so as to close the cyl i nder chanber when

t he pi st ortTARSMY gdurpmng toyceant i al | y central position of the rotary
cylinder nmenmber, and formthe fluid out|let so as to comunicate with the 20
cylinder chanberFuxtherewhea herdary axdinderimenhersand the pistonchelding
position of the rotary cylinder nenber as the rotary cylinder nenber
rot ates asmewdrerf aoen natetedtwhgnsthe tpreesnrer fhfidt fre ledtimty the icytimderenber
and so as to close the cylinder chanber at the substantially outer

chamber to move the piston by using the pressure of the fluid, it is

10 possible to constitute a fluid rotating machine capable of taking out
rotation with at least one of the rotary cylinder member and the piston
holding member being used as an output shaft. Furthermore, in case of
the fluid rotating machine, it is preferable to open the fluid inlet so as to
communicate with the cylinder chamber when the piston is at a

15 substantially outer peripheral position of the rotary cylinder member as
the rotary cylinder member rotates as seen from the rotary shaft center of
the rotary cylindef member and so as to ciose the cylinder chamber when
the piston has passed the substantially central position of the rotary
cylinder member, and form the fluid outlet so as to communicate with the

20 cylinder chamber before the piston reaches the substantially central
position of the rotary cylinder member as the rotary cylinder member
rotates as seen from the rotary shaft center of the rotary cylinder member
and so as to close the cylinder chamber at the substantially outer
peripheral position of the rotary cylinder member. Incidentally, when

25  constituting the rotary cylinder apparatus as a rotary compressor, it is



peri pheral position of the rotary cylinder nenber. Incidentally, when 25
constituting the rotary cylinder apparatus as a rotary conpressor, it is 10
preferable to formthe fluid inlet so as to communicate with the cylinder
chanber when the piston reaches the supgtantially outer peripheral
position of the rotary cylinder nenber as the rotary cylinder nenber
rotates as seen fromthe rotary shaft center of the rotary cylinder nenber
5 and so as to close the cylinder chanber at the substantially central

posi tion ?fefeb&bI@t@fdrrﬁWHd"ﬂﬁid MBI S0 a8 b6l cofimuhiehte! with the bﬁﬁn&@r as to
communi cate with the cylinder chanber when the piston reaches the
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an electric generation, ;ggnisméo t he out put, side of ,the 20

above- des€PmERYNIGage (Wi ngyymder sbamben grhen 4be pistenarrachesethe oned

fluid rotating nachine can be used to generate electricity. Additionally,
i n the rosubstantiallyeentypagitionpfdbedotary eylinder member as the rotary

cylinder member rotétes as seen from the rotary shaft center of the rotary
10 cylinder member and so as to close the cylinder chamber at the
substantially outer peripheral position of the rotary cylinder member.
Moreover, when constituting the rotary cylinder apparatus as such
fluid rotating machines, it is preferable that the rotary cylinder
apparatus is provided with a lubricant circulation mechanism. In this
15 case, lubrication on sliding surfaces of the piston, the piston holding
member, the rotary cylinder member and the like enables the high-speed
rotation.
In addition, a fluid electric generator may be constituted by
connecting an electric generation mechanism to the output side of the
20 above-described fluid rotating .machine. In this cése, the
above-mentioned fluid rotating machine can be used to generate
electricity.
Additionally, in the rotary cylinder apparatus according to .the
present invention, a guide portion for guiding the piston in the sliding

25  direction is formed to the cylinder chamber, and a guide engagement



present invention, a guide portion for guiding the piston in the sliding

25 direction is forned to the cylinder chanber, and a gui de engagenent 11
portion engaging with the guide portion is formed to the piston.

Therefore, the reciprocating |linear nojj on of the piston is snoothed when
this notion is perforned while the gui de engagenent portion is guided by
the guide portion. 5 Further, in the rotary cylinder apparatus according to
the present invention, the fluid inlet is provided to the casing in any

one of ar ?%ﬁtioﬁi ehgagiy with nthe onuidet ipogtiohe isofarmedhabt thenpéstoal the
rotary cylinder nmenber and the rotation center of the piston holding -

nmenber SomarbforeCHEHEiIpROGtIME Minea® rytibAGTtheFebe is 8mbothed Whiérd
outlet is provided 10 to the casing in the other one of the areas divided

oy the || B SRR s WerbiiBell (WRILY tggghgds%agsgel erlt ortRIrPle/ gfiided P

menber an e rotati'on center o I sto ol ding nmenber So as to
conmuni ca i 1. . cylinder chanber. In this case, the inlet and the
out | et ca%ﬁgg"léa?gﬁgtelaﬁ'so as to be sufficiently distanced from each other.

E [ di ff 15 het hey. f Lk ' t sid
e i B Ry S B RAR ), OPUBOEE el B R OFR B o
be prevented fr.om ghrgftllﬁg f | ow n% f.ro‘glt%h eigl et toward the outlet or
from the GBYPBHORokaP dluidinket 5 Prhvided topthe Cagme PRy R 86 prkae
chanmber. In particular, it is, preferable to.,provide e inlet d,t he

Ut 1ot of diled by & 13ke cpapeiinhahoGoBBmoSRATGILRS o (heToRr GRARdET
surface side of the rotary cylinder nenber  of tﬁgmclasi ng. By providing

them in tinemberand thagotafiopnernter Qiabife PistoRe Bg memboér-sg A £ can

be configured so that each cylinder _chanber can conmunicate with the outer
peri pher alcomunfinicatefwithetheoeplipder chamber, and the fluid outlet is provided

10  to the casing in the other one of the areas divided by the line connecting
the rotary shaft center of the rotary cylinder member and the rotation
center of the piston holding member so as to communicate with the
cylinder chamber. In this case, the inlet and the outlet can be arranged
so as to be sufficiently distanced from each other. Even if a difference

15  between the pressure of the fluid on the inlet side and the pressure of the
fluid on the outlet side is large, the fluid can be prevented from directly
flowing from the inlet toward the outlet or from the outlet toWard the
inlet without passing through the cylinder chamber._ In particular, it is
preferable to provide the inlet and the outlet of the fluid at positions

20 opposed to the outer peripheral surface side of the i'otary cylinder
member of the casing. By providing them in this manner, each cylinder
chamber, the inlet and the outlet can be configured so that each cylinder
chamber can communicate with the outer peripheral surface of the rotary
cylinder member, which results in the excellent.settlement of the product.

25 Furthermore, in the rotary cylinder apparatus according to the



cylinder menber, which results in the excellent settlenent of the product.
25 Furthernore, in the rotary cylinder apparatus according to the 12
present invention, it is preferable that a surface of the piston opposed to
the piston holding nenber is a flat surfgace. In this case, the novenent of
the piston is snobothed with respect to the piston hol di ng nmenber.

Moreover, it is possible to prevent a gap frombeing fornmed between the 5
pi ston and the piston hol di ng menber, thereby avoiding | eakage of the
fluid. |nppddent imventionhi isopeefgralylei thixs a ampfact ofsthee pistdnneppasetihie
present invention, it is preferable that the |ateral cross-sectional shape
of the pithlegsisteid hobdingainmemberivadfisesairfacal Ihabés ehsé,thecilovedtunt
chanber 10 are |ike shapes by which a small gap for enabling sliding is

formed. | nf {{d iSRREis ismbstHeds Wibh erdspept Gvetle Pisth HodMME membeper at ed
between the rotary cylinder nenber and the piston, thereby avoiding

| cakage ofMbigovell 1 b pbéiiBle t0reVaAE LpabTRofl BLti) A%ted HethBYR it De 2
special shape as long as It matches with the cross-sectional shape of the
cyli-nder r 2 Yedmbbr WSt On: e such
that all ]@ﬁg}gn ?rghésfg{l??égg% g‘?ien gfeorrreggfiytﬁl%b? I g‘?"‘?ﬁ‘?ﬂ%@é;&g&éé’?h}]‘“ﬁemer
can dermngﬁ'%};date the snooth rotary notion. As a result, the piston can be
readily actured, the high accuracy of the piston can be easily

btai ned. Addi tionalid.y.. on.the side surf fth by i ded
20 a f1ai surfadd SAOLHORS inntad el (RRIARE apRrBhey Eelring*sf B 1 ar

side surfaces of the.cylinder c¢changher r. pr.ef er abl bot h. of .t he si

surfaces, PIGSeRbIRVENLP r‘&t}ﬁ}’r&? ratrlrﬁ% tPathgd?;%f@i§r¥§?c$ fq{baltsﬁ'@l’ﬁﬁdtfaces
fi h [ hol di ' . F h h
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10 - are like shapes by which a small gap for enabling sliding is formed. In
this case, it is possible to prevent a gap from being generated between the
rotary cylinder member and the piston, thereby avoiding leakage of the
fluid. Here, the shape of the piston does not have to be a special shape
as long as it matches with the cross-sectional shape of the cylinder

15 chamber. For example, even if the piston has a block shape such that all
the ehtire surfaces are formed by the flat surfaces, each member can
demonstrate the smooth rotary motion. As a result, the piston can be
readily manufactured, the high accuracy of the piston can be easily
obtained. Additionally, on the side sﬁrface of the piston may be provided

20  a flat surface which is in surface contact with at least one of the flat side
surfaces of the cylinder chamber, or preferably both of the side surfaces,
or most preferably all the four surfaces including the surfaces configured
by the piston holding member or the casing. Further, the lateral
cross-sectional shap_e of the piston is not restricted to a rectangular shape

25 and may be a different shape. The lateral cross-sectional shape of the



cross-sectional shape of the piston is not restricted to a rectangul ar
shape 25 and nay be a different shape. The |ateral cross-sectional shape of
the 13 cylinder chanber may be matched with the shape of the piston. In
this case, since both of the side surfigces of the cylinder chanber on
which the piston slides do not have to be vertically forned with respect
to the bottom surface, the cylinder chanber can be readily processed. For
5 exanpl e, when both corner portions on the bottom surface of the piston

are roundeylirnder dormber poay benmatéhédevicl ltheddrapehefibies pistonhi dh thie
pi ston slides can be rounded, thereby further facilitating processing of

the cylindge, sitretisth St side0aerfatst 6hthe Ofldnde ¥hafdRr D ¥HIGh the

according to the 10 present invention, it is preferable to provide on

these sliqfgedfl fedides BBCKot MRRSHS bd Heplizhlly fBNS o th’ gtgﬁl&igénd%g?& [tﬁgback

pressure which can be the resistance of the'relative rot

rotary cyljqdsh SRPRRE %%etzyﬁndef s&gsyﬁnﬂ&l eTeTe) b@?@&&ilﬁ'?ﬂ&&isﬁe asgpghen

the piston operates ant t rotary I nder nenber an e piston hol di ng
renber® | iggRles hoR Horhor RS BB 6 e Ul R R plfeb o
merber andtento i Eebtbe, SPHRg PAEBEF STRE Ehindhe BERISCRY BHILETRe

ol casi ng MEGHLRare S8R B BRRR, Fherdaciripes Bin DU fineracedSing otitBemui ng
direction Oﬁ,ig}f{]q%echpi sjon, or cylinder side back pressure rel easing neans

for rel ead¥ ABEKI-pressure generated between the rotary cylinder

menber and the _casing, or piston holding nenber_ side back pressure
rel easi ng neans Hwithermore, in the rotary cylinder chamber according to the

10 present invention, it is preferable to provide on these slide surfaces back
pressure releasing means for reducing the back pressure which can be the
resistance of the relative rotation of the rotary cylinder member and the
piston holding member. In this case, when the piston operates and the
rotary cylinder member and the piston holding member rotates, the back

15 pressure which disturbs the movement of these members is generated,
but the back pressure releasing means reduces the back pressure, thereby
smoothing the movement of the rotary cylinder member and the piston
holding member. For example, the back pressure releasing means may
be piston back-and-forth movemeht back pressure releasing means for

20 releasing the back pressure which acts in the moving direction of the
piston, or cylinder side back pressure releasing means for releasing the
back pressure generated between the rotary cylinder member and the
casing, or piston holding member side back pressure releasing means for
releasing the back pressure generated between the piston holding

25 member and the casing. Further, all of these means may be provided.



rel easi ng the back pressure generated between. the piston holding 25 nenber
and the casing. Further, all of these neans nmay be provided. 14 Moreover,
in the rotary cylinder apparatus according to the present invention, it is
preferable that the rotary cylinder neger and the piston hol ding nenber
are rotatably supported by a bearing nenber which sinmultaneously bears the
thrust load and the radial load. In this 5 case, the structure of a part
rotatably supporting the rotary cylinder nenber and the piston hol ding

menber becormes Meégdowert Har ¢hy rotatycicplindee apparatub tdueoedizig dio tthe
apparatus. In addition, in the rotary cylinder apparatus according to the

present i pyeSdAOMvdkiSon OifiY pe¥ferabBRS thetiRe rotafpiclinidey mepilur gdby a
10 bearing plate and the bearing plate is constituted so as to be

adj ust abl gnBypianPHbHEERUBEN BEb FGUEULRNGuBRoARUSY b SedliAidombRECw i N

some cases. In this ca varying a quantity of screw ng of The pushing
suppor t | nd R RRI RS HERR B Hibusk 18al arld he TR IPRAD 18 A
acouraey Shwe ybrSlShR of A TG WipHBEGhE URL S GRAE" °°
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chses. I n TeRpEthbtle stk gid s WAL HES RBPRERHAM ng of the pushi ng Sor ew
and the drawi ng_screw can adjust the tilt. of the bearing plate supporting
the piston hol dilRgagdiBen, 1asthe retamt ,cyilﬁéleEOﬁﬁBﬁEﬁﬁusagE?Rrg’é?go'?o ttﬁé
i ston h0|pci'ieggn1€r§nn$)eenrti(i)r?, tghheercfizr;li‘)lrJ ?:g'li(rjlidzele' (;rtuiar%%ér%g ?'otl'?aetagll);l' lSIi.lI){)(e)lgfed by a
10 bearing plate and the bearing plate is constituted so as to be adjustable
by an adjusting pushing screw and an adjusting drawing screw in some
cases. In this case, varying a quantity of screwing of the pushing screw
and the drawing screw can adjust the tilt of the bearing plate supporting
the rotary cylinder member. Consequently, the component accuracy of
15 the rotary cylinder member in the thrust direction can be mollified.
| Further, in the rotary cylinder apparatus according to the present
invention, the piston holding member is rotatably supported by the
bearing plate and the l")earing plate is constituted so as to be adjustable
by an adjusting pushing screw and an adjusting drawing screw in some
20 cases. In this case, varying a quantity of screwing of the pushing screw
and the drawing screw can adjust the tilt of the béaring plate supporting
the piston holding member. As a reéult, the component accuracy of the
piston holding member in the thrust direction can be mollified.

Furthermore, in the rotary cylinder apparatus according to the

25 present invention, a magnetic fluid can be arranged at a gap formed



Furthernore, in the rotary cylinder apparatus according to the 25 present

I nvention, a magnetic fluid can be arranged at a gap forned 15 between the
pi ston and the cylinder chanber and a nagnet for holding the nagnetic
fluid at the gap can be provided in thggvicinity of a contact part between
the piston and the cylinder chanber. In this case, the magnetic fluid held
by the magnet is filled in the gap between the piston 5 and the rotary
cylinder menber. Therefore, the small gap at a part where the piston is

opposed t hdthRetythd pestoneanarthescyliidéicchanboreshd a seadest fdrhRoRhMg
further securely preventing the fluid fromleaking from the contact part.

Mor eover, tih% ﬁi%nre?fcaﬂﬂi&ﬁt itREFaPERR bRt ProviaE@ il the TRidiG of bW chh et

invention, urality of pistons and a plurality of cylinder chanbers are

formed, ang, gt béﬁv@éfftg,;egggﬁogggﬁdaﬂm H’%'ﬁhmei‘ &Ia&ltaﬁgcyiﬂ NHgL cashathers are

formed so™as to pass t Cross e rotary shaft of the rotary

by & pi ur dinggete i Bl BR Enecliigehot BB A GRE gABHRn i biseaho U1
Charbers SN diearRe: b RGer Spembers, AHRae e dber SBath 88pc Fh i RAfal 1y
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Cyl i nder - 590t therehy; BBTBOT GPOUTelY PReGANLIRELdne Jd Biom ARk flry. i n

the rotary cylinder apéarat us according to the present invention, a length
of a part thiee¢antacphpartl ity of the cylinder

Moreover, in the rotary cylinder apparatus according to the
10 present invention, a plurality of pistons and a plurality of cylinder
chambers are formed, and it is preferable that a plurality of the cylinder
chambers are formed so as to pass through and cross the rotary shaft of
the rotary cylinder member. In this case, the rotary cylinder apparatus
which rotates by a plurality of the pistons is provided. |
15 In addition, in the rotary cylinder apparatus according to the
present invention, the cylinder chambers are arranged to the rotary
Cylinder member at positions equally distributed in the circumferential
direction. Therefore, the balance of rotation of the rotary cylinder
member is improved, and vibrations or noises can be prevented from
20 occurring, thereby providing the rotary cylinder apparatus suitable for
the high-speed rotation.
Additionally, in the rotary cyiinder apparatus according to the
present invention, a length of a part where a plurality of the cylinder
chambers cross each other in the moving direction of the piston is shorter

25 than a length of the piston. Therefore, the piston demonstrating the



chanbers cross each other in the noving direction of the piston is shorter
25 than a length of the piston. Therefore, the piston denonstrating the 16
reciprocating linear notion is guided by the wall surfaces of the cylinder
chanber which is nmoving when the pistofgpasses the part where the cylinder
chanbers cross each other, and crosses other crossing cylinder chanbers.
Thus, the piston can snoothly pass without colliding with 5 other cylinder
chanbers. Further, in the rotary cylinder apparatus according to the

present  r&siphdcating lindar Wotiodr Adgeidedaby aheRaall QfurPRdédsl MtAS cyRhaBA at
the part where a plurality of the cylinder chanbers cross each other. In

this case ol &3 ofvh : r h
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rotary cy er apparat us accor di resent 1nventron;

pl ane vie .Ng r ry.cylinder a ratus of .Rig., 1 fram whi.gh 15 an
upper cas&%ﬁg}@gg‘pi 5 §1ns ’ﬂ%l%dighsgxﬂe%érsné‘?%m%r%"\l/ggdwg?‘g‘.‘t §°]i1§‘ﬁﬁﬁ Wakh! oded
perspective Vi ew.show.n rotary cylinder nenber, a piston holding
nmenmber’, aﬂﬁ“?f %Ywé? ?F%l?g?’ﬁ)gr?'ot ary cylinder apparatus of Fig. 1; Figs. 4A
to 4D are views fog Il lustrating t eration of the rotar cyl i nder

h & crfind®

apparat us of Fi §urihersin the oty T APRAF RS Aecording jo %bed’gm?%%r
menber is.rotated every 30 degrees in the clockw se directjion; Fig. 5is a
pl ane vi eWW%gltal%EEﬁg’ﬂango&h?hﬁn?h%mfﬁr PeTHPY iyfarmed atafheaparts
according to the present invention and the rel ationshi between the rotary
cyl i nder ~wehezera nﬁnatli’féf ofithenylindeg chambers quaﬁ@aohmﬁer. In this case,
the piston can further smoothly pass the part where the cylinder
10 chambers cross each other.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1is Aa vertical cross-sectional view showing a first embodiment
of a rotary cylinder apparatus according to the present invention; Fig. 2 is
a plane view showing the rotary cylinder apparatus of Fig. 1 from which
15 an upper case and a piston holding member are removed; Fig. 3 is an
exploded pefspective view showing a rotary cylinder member, a piston
holding member, and a piston of the rotary cylinder apparatus of Fig. 1;
Figs. 4A to 4D are views for illustrating the operation of the rotary
cylinder apparatus of Fig. 1, showing the state in which the rotary
20 cylinder member is rotated every 30 degrees in the clockwise direction;
Fig. 5 is é. plane view showing a second embodiment of a rotary cylinder
apparatus according to the present invention and the relationship
between the rotary cylinder member and the piston; Fig. 6 is a plane view

showing a third embodiment of a rotary cylinder apparatus éccording to

25 the present invention and the relationship between the rotary cylinder



showing a third enbodi nent of a rotary cylinder apparatus according to 25
the present invention and the relationship between the rotary cylinder 17
menber and the piston; Fig. 7 is a vertical cross-sectional view show ng a
nodi fication of the rotary cylinder appgratus according to the first

-enbodi nent of the present invention; Fig. 8 is a side view of a fourth
enbodi nent of a rotary cylinder apparatus according to the present 5

i nvention, in which a part is notched; Fig. 9 is a plane view of the rotary
cylinder appaibdrisndithéipistod; Migny Whiaclersicahsrog-sartivndlsvieansivedingag. 10
Is a vertical cross-sectional view of the rotary cylinder apparatus of Fig.

8, Fig. Iholfficition ¢f 3Bd YoirySBpMhder capparatab acka@ihgdto Filh firkti S a
conceptual ‘view showi ng the rel ati onship between the piston holding 10

menber andygpbafthefit VrhY phdinki itiveRtidH; | g, 'Ptatd 8ide Figw o al foudth

vertical cross-sectional Vview show ng an enbodi nent in which the rotary

i nd . t ot . . : .
fuid rorSAaaRhER, A" Phiddy) GylRleP nfach VARG ol B BHERRSTS g

hi f. Fig,. 13 .f ich th d.t ' | di 15

e i KA et I OB 50 B BB B

t i nd nber, th ' hal di nb d.th i ston,.of _th
Fludrof ST Htatgr EEgs: & Jrom waicha REEWE e dembil fue: 1he-
homeny S B SRS asoAHRa L AR, Rabhrshath AT hER(H 5
rel easi ng geans and is pl view.illustrating %he flujd rgtating machi ne
from whi chfighelligpetn @adar VigRR shawing goparhgf mhsaring Fignddds: 2 Figs.

18A and 18B are views showing a third exanB[e of the back pressure
rel easi ng ¢angaptual vigwcsheving thearelatignshim detweagsndébecpistent heldingi d

10 member and a trajectory of the piston during rotation; Fig. 18 is a vertical
cross-sectional view showing an embodiment in which the rotary cylinder
apparatus according to the present invention is configured as a fluid
rotating machine; Fig. 14 is a plane view showing the ﬂui;i rotating
machine of Fig. 13 from which the upper case and the ;;iston holding

15 member are removed; Fig. 15 is an exploded perspective view showing the
rotary cylinder member, the piston holding member and the piston of the
fluid rotating machine of Fig. 13; Figs. 16A and 16B are a perspective
view and a vertical cross-sectional view showing a first example of the
shape of the piston; Fig. 17 shows a second example of back pressure

20 releasing means and is a plan view illustrating the fluid rotating machine
from which the upper case and the piston holding member are removed;
Figs. 18A and 18B are views showing a third example of the back pressure
'releasing means, in which Fig. 18 Ais a plahe view depicting the fluid
rotating machine from which the upper case .and the piston holding

25 member are removed and Fig. 18B is a cross-sectional view taken along



rotating machine fromwhich the upper case and the piston hol ding 25 nenber
are renoved and Fig. 18B is a cross-sectional view taken along 18 the line
B-Bin Fig. 18A; Figs. 19A and 19B are views showing the fluid- rotating
machi ne to which a fourth exanple of ti® back pressure releasing neans is
applied, in which Fig. 19Ais a plane view showing the fluid rotating
machi ne from whi ch the upper case and the piston holding 5 nenber are
renoved and Fig. 19B is a cross-sectional view taken along the line B-Bin
Fig. 19A the §ine2B-BsinaFig.cl8A] Figs. rkQA agpd h8Bomee siéveom shbwihg thiel flixid
rotating machi ne and shows the state in which the rotary cylinder nenber

i s rotat efoteitiiy mhacHage ets, whidh £ 1fousth exbmplei of tHeodkadk gureasureéhow ng
a lubricant circulation nmechanism Fig. 22 is an exploded 10 perspective

vi ew of aréledsthEhfRGins ie fleedtiarwhichRign9Aes hgslalme gl slekingpPR@r at us

according to the present invention is incorporated to a drive source; Fig.
23 is a phaig r\’)t@ﬁﬁhgfmh@&ﬂe‘ fﬂoih ¥Eehthe ﬁ!ﬁﬁ@f é&é’é aBHOEHé’"ﬁis%Bn Kdginprer

case and the piston hol ding nmenber are renoved 24 1s a

Crossg Secmaﬂpél{ \s&s%h?ds%q ahang; g heB i9g @r(ﬁe'&cﬁogxallﬁsﬁg?vgt% Zr?iprgga 15

bottom view o he fluid electriC generator pi ct 26 is

a plane i{lil%\[\’]'gehﬁvggg 1$|._12e 19%%{1%(:%? wa%@ellil.lléf gtﬁl eﬁ'{ehééﬁ x%t%ﬂ)q{ 8k

depi ct ed a p ane vi ew s ary cy § nder

nmb f fluid el ect d t d .
pl ane vi el Efm ey ehins AP Rhiths RN N ‘il e sbfemtodindfe o,

|  ustrated 20 Fi 29A ' d
verti car B erg%m%aﬁélevm meﬁs”ﬂlgsi?ﬁo?s{ﬁes% e Plogkatadpator ( ne
pi ston; Fjgs. 30A and.30B are er spect.i ve, view.and a vertical

cross- secBPOWINE @i BIPTERRRG fgrep tel ioPd %ﬁ%lé%f e Zhaife 3% eXploded: on;

Figs. 31A and . .
10  perspective view of a fluid electric generator in which the rotary cylinder

apparatus according to the present invention is incorporated' to a drive
source; Fig. 23 is a plane view of the fluid electric generator from which
the upper case and the piston holding member are removed; Fig. 24 is a
cross-sectional view taken along the line A-A in Fig. 23; Fig. 25 is a
15 bottom view of the fluid electric generator depicted in Fig. 22; Fig. 26 is a
plane view showing the upper caée of the fluid electric generator depicted
in Fig. 22; Fig. 27 is a plane view showing the rotary cylinder member of
the fluid electric generator depicted in Fig. 22; Fig. 28 is a plane view
showing a yoke and a winding of the fluid electric generator illustrated in
20 Fig. 22; Figs. 29A and 29B are a perspective view and a vertical
cross-sectional view showing a second example of the shape of the piston;
Figs. 30A and 30B are a perspective view and a vertical cross-sectional
view showing a third example of the shape of the piston; Figs. 31A and
31B are a perspective view and a vertical cross-sectional view showing a

25. - fourth example of the shape of the piston; Figs. 32A and 32B are a



31B are a perspective view and a vertical cross-sectional view show ng a 25
fourth exanpl e of the shape of the piston; Figs. 32A and 32B are a 19
perspective view and a vertical cross-sectional view showing a fifth

exanpl e of the shape of the piston; Fi 99 33A and 33B are a perspective
view and a vertical cross-sectional viéw showi ng a sixth exanple of the
shape of the piston; Figs. 34A and 34B are a perspective view and a 5
vertical cross-sectional view showi ng a seventh exanple of the shape of

the pitOferkhdetide Tibwh MR 14 CAbrtfdadSSrose bl WiRW SHONAE & FRRAN

enbodi ment” 1 n"which the rotary cylinder apparatus according t pr esent
i nvention J ' ' uj it i NganFl . ' .
vertcal CPEEBRELE HhE RAaBS & e bikthf, Fied IR GNIBAB M 2 arebefiive 10
rotary cylj.nder_ap. . cor di tQ i.he present invention i
consti tut e‘}degvs apﬁ(ﬁ?)@&h@% gf%ﬁ%i %eg‘f@%é‘@ﬁivﬂg‘,ﬁ @?%‘gl.n%?As?EHﬁ?@Iﬁpge of &he
PllTustrati the.qperation of. thg flui ating machi ne, according.to a
fourth e %HF%E‘F PT’F&OPO{%E?‘ g%ﬁ ﬁagrg%p%%g’uf‘*ﬁp? b‘%r"é%@n?gd a
i nvention, sho r::g the state in whjch the rotary cylinder nber is 15
rot at e¥ eVsTyIcRd cRRf-gectionglyvieyg shewing & ge pEampde of \the, shape dwi ng
the rotary cylinder nmenber, the piston holding nenber and the piston_of
the fluid thet Bistan; AHenidRels & wertienk erossestignak Fipe showing & sekond
pressure rel easing neans depicted in Fig., 17 is applied; Fi g.. 39 is a view
showi ng a grabediment inemhirlnhe gotanynerlinder aappanatps| acasrdingttat thecor e,
a 20 central position of a magnetic pole of a magnet and the cylinder
chanber qgfreshnt ihveéntiehdstaonstifjetest as or fluiid gotating snachimen Figi 86 shawi ng a
first enbodinment in which the rotary cylinder apparatus according to the
present i nwerbicabreross-sectionaluyviy ahowingt arthind eplesdioierftr inwhichhthée
10 rotary cylinder apparatus according to the present invention is
constituted as the fluid rotating machine; Figs. 37A to 37F are views
illustrating the operation of the fluid rotating machine according to a
fourth embodiment of the rotary cylinder apparatus of the present
invention, showing the state in which the rotary cylinder member is
15 rotated every 10 degrees; Fig. 38 is an exploded perspective view showing
the rotary cylinder member, the piston holding member and the piston of
the fluid rotating machine in which the second example of the back
pressure releasing means depicted in Fig. 17 is applied; Fig. 39 is a view
showing a positional relafionshjp between a salient pole of a stator core, a
20 central position of a magnetic pole of a magnét and the cylinder chamber
of the fluid electric generator; Fig. 40 is a plane view showing a first
embodiment in which the rotary cylinder apparatus according to the
present invention is constituted as a rotary compressor from which the

upper case and the piston holding member are removed; Fig. 41 is a

25  vertical cross-sectional view of the rotary coinpressor illustrated in Fig.



upper case and the piston holding nenber are renoved; Fig. 41 is a 25
vertical cross-sectional view of the rotary conpressor illustrated in Fig.
20 40; Fig. 42 is an expl oded perspective view of the rotary conpressor
illustrated in Fig. 40; Fig. 43 is a sepematic bl ock di agram show ng a

| ubricant oil circulation nmechanism Fig. 44 is a bottomview of the rotary
conpressor depicted in Fig. 40; Fig. 45 is a perspective view showing a 5
bearing plate of the rotary conpressor depicted in Fig. 40; Fig. 46 is a

vi ew showing Rigbof tikoaa! exglodedOpsipecbivieVe iy cofs thé | tafpedimpressor
di scharge opening and the cylinder chanber having the piston positioned at

the out er mMgktraged ARCFeE. AOQF Hign 4f3f id BescidrhAfier blobRN@RIgrabi GhotinigSaa

pl.ane view showi nhg a second exanple of the back pressure rel easing 10 neans

of the f0ﬁ&mc&ﬂggne@;fgna}g&mﬁzhaméxﬁ?F&@pﬂ iCaTRte by %{iﬁ%e‘;fbtagfggi ng

nmenber are renov IS a cross-sectional view of Fi

depi cted CREBGESGAeblattl S P00, FIEPES T i Befipdciid Ol Snotly €100
modl  at PEAVEIE PRRtL B ARG osLT sommrsBsi ROMGEE i’ Big 3L I3e"1BNSCH, 2 i ng
State i n HAEhSROEIRG S BOUACN GelABABER SatBekpod BUEHGN1BPeR Be;

Fig. 52 is_a_plane view showing a third. ex |l e of the back ressur

rel easi ng diechips EBrORSMINERA >tﬂe bebnaeg sharmkan haviog &}f‘ep’ﬁﬁ%r&f@tleag and
t he piston holding nenber are renoved; Fig. 53 s a _cross-sectional view
of the row@hrthecomtprarestrpenipheralprdiqmorihe cylinder chamber; Fig. ddnisept ual

vi ew showi ng an exanple in which the cylinder chanbers of the rotary

cyl i nder rpémervmmer;g@magual sgcomdstexamnledomthﬁ back pressure releasing

10 means of the rotary compressor from which the upper case and the piston
holding member are removed; Fig. 48 is a cross-sectional view of Fig. 47;
Figs. 49A to 49F are views illustrating the operation of the rotary
compressor depicted in Fig. 40, showing the state in which the rotary
cylinder member is rotated every 15 degrees; Fig. 50 is a perspective view
15 showing a modification of the bearing i’)late; Figs. 51A to 51F are views
illustrating the operation of another embodiment of the rotary compressor,
showing the state in which the rotary cylinder member is rotated every 10
degrees;- Fig. 52 is a plane view showing a third example of the back
pressure releasing means of the rotary compressor from which the upper
20 case and the piston holding member are removed; Fig. 53 is a
cross-sectional -view of the rotary compressor illustrated in Fig. 52; Fig.
54 is a conceptual view showing an example in which the cylinder
chambers of the rotary cylinder member are not equally distributed with
respect to the circumferential direction; Fig. 55 is a conceptual view

25 showing an example in which the cylinder chambers are offset and



respect to the circunferential direction; Fig. 55 is a conceptual view 25
showi ng an exanple in which the cylinder chanbers are offset and 21 forned;
Fig. 56 is a perspective view showi ng an exanple in which mnagnhets are
arranged to the piston; Fig. 57 is a pg{spective view show ng another
exanple in which the magnets are arranged to the piston; Fig. 58 is a
perspective view showi ng an exanple in which the nagnets are 5 arranged to
the rotary cylinder menmber; Fig. 59 is a perspective view show ng another
exanpl e i fopiedh Rige AR ARChSpaFsHettiveNgRAv Ishdwitig bl dx¥ntplel flewhiedrber ;
Fig. 60 is a conceptual view show ng the state in which corners of the
hol | ow pomhheRef ardSrriadla@dVtoCtte Piasn. PR SY i3/ L£p6 Ve vig ing 2
cross-sectl?ogg? v?ew sﬁgltv%l%ng oan eé!%np?’e o] thle rgta fc%ec‘g}:éﬁ%}é%#gmer
~and the pi ' t i P Mol ack
ﬁ{o?ﬂepgg;gﬁﬁﬁa '?ﬁ A Ich t@levﬂagﬂees Rfea Vée s%oo%?éng?st%hg’ ]ri‘g gf’;é;

erssgre i's forne S a perSpective vie
. : 0 Eig. b1 Fi . ' :
W ew showithgt thea SBRLFEE e hiwidiad' SmpRLiR"Phily ¥ b RES o

opposite to _the tapy cylinder,.menber and anlb rspective vi.ew show ng
Che e iionnEsd tooftle Flaf RPRREReRRErSEIE. PP Babersetkive SV
cross-sectionagl view.show n n exanpl e in which the rotary cylinder

appar at us SROPBRg; ARotheT: ﬁ§ag}é§eﬁ’c W%g‘nflil%rp?gnﬁgsatrpt arEn tonhEhe | yi d
el ectric generator having rotation nunber detecting neans; Fig. 65 is a
cr 0ss- sectTob¥e cﬂi’é@@%mﬁmhﬁr;}dgeﬁgdﬁIaecan?e%‘il%h‘”teﬂ‘ésh@‘tvw& the sggte inder
apparatus according to the present invention is constituted as a flow

net er haviwhichgoxness ofitihhe bollest pextion ofibhe sotarycylgalérsmgmbernare cet:t i onal
vi ew showi ng an exanple in which the rotary cylinder apparatus according
to the prefBnFig. ks isoeross-sentional tiew showing ind example of the rotary

10 cylinder member and the piston holding member to which a passage for

| releasing the back pressure is formed; Fig. 62 is a perspective view

showing the rotary cylinder member depicted in Fig. 61; Figs. 63A and

63B are a perspective view showing the piston holding member depicted

in Fig. 61 from a side opposite to the rotary cylinder member and a

15  perspective view showing the same from the rotary cylinder member side;

Fig. 64 is a cross-sectional view showing an example in which the rotary
cylinder apparatus according to the present invention is constituted as -

the fluid electric generator having rotation number detecting means; Fig.

65 is a cross-sectional view showing an example in which the rotary

20 cylinder apparatus according to the present invention is constituted as a

flow meter having rotation number detecting means; Fig. 66 is a

cross-sectional view showing an example in which the rotary cylindér

apparatus according to the present invention is constitﬁted as a fluid

pump having rotation number detecting means; Fig. 67 is an exploded

25 perspective view showing a prior art rotary cylinder apparatus; and Figs.



punp having rotation nunber detecting neans; Fig. 67 is an exploded 25
perspective view showng a prior art rotary cylinder apparatus; and Figs.
22 68A to 68D are views illustrating the operation of the rotary cylinder
apparatus depicted in Fig. 67, show nggghe state in which a support nenber
for supporting the rotary piston nenber is rotated every 30 degrees in the
countercl ockwi se direction. 5 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON The
structure of the present invention will now be described in detail based

on the il |68 tat68D hwstviewdeclhmsteatiagt the opertibadfMEé rotady clindyr
cylinder apparatus according to the present invention will now be

expl ai ned appatates adepicted InFFgs. 67, tshowinglfhd NthtenhalWhich 34 téfig#ﬂmt he

present invention will be described as a rotary punp appar at us

Cui ; i . ; . . | :
suppl yi ng rigmbled for! sup oﬁhﬁgcéﬂé)'}ota&ye%qaonemngggﬁ% r&aﬁ%:%gg?ﬁgi hg a

supplied is not restrlc?ed to the gas™and it e any

l'iquid. Fl&’e?ggés it BRe Qgﬁgg&gl&m@gd}pi@on not restricted to the punp

apparatus and i's suitable r various appar at uses constit ut ed- by

o112 ng Lhe roUBRRTTHOBR POIECARRYNY ORI mITIRAN T 1P o, e
romber 2 wni ch OE SOUREf i het Bragh s Aot Tl byt Praidscithadbir o 22
i ch ar o SeRU RAERAEE Rt tueaely® e BadeauTematben of the cyiinder
chanbers 22 and 23 and denonstrate the reciprocating |linear_notion; a

pi ston hol di ng Wé‘l‘%@fﬁmﬁ%ogél Hgtacqafecylh‘i‘é?'bﬁ?!@r& acegrdling tocthet ric
from the rp?'tegéx){t fr){xlielu?ggrrl vgﬁ?bnegw 2bet gxplained with reference to Figs. 1 to 3.

10  Incidentally, although the present invention will be described as a rotary
pump apparatus for supplying gas in a fixed direction in each
embodiment, a medium to be supplied is not restricted to thé gas and it
.may be any fluid including a liquid. Further, the present invention is
not restricted to the' pump apparatus and is suitable for various

15  apparatuses constituted by utilizing the rotary motion of a rotary cylinder
member, for example, an air compressor, an air motor and others.

As shown in Figs. 1 and 2, the rotary cylinder apparatus 1 is
mainly constituted by: rotary cylinder member 2 which has a plurality of
radially arranged cylinder chambers 22 and 23 and rotates around a

20  rotary shaft center O; pistons 3 and 4 which are in surface contact with
the inside of each of the cylinder chambers 22 and 23 and demonstrate the
reciprocating linear motion; a piston holding member 5 which holds the
pistons 3 and 4 and is eccentric from the rotary cylinder member 2 to

rotate around a rotation center X; and a casing. 6 which rotatably

25 Supports the rotary cylinder member 2 and the piston holding member 5



rotate around a rotation center X; and a casing. 6 which rotatably 25
supports the rotary cylinder nenber 2 and the piston hol ding nenber 5 23
and has at |least one inlet 61 for a fluid and at | east one outlet 62 for
the fluid. The rotary cylinder apparag8s 1 is held so as to be capabl e of
swi veling around shaft centers X1 and X2 provided at positions where the
pistons 3 and 4 are separated fromthe rotation center of the piston 5
hol di ng nmenber 5 by a fixed distance. Specifically, the rotary cylinder
appar at us ahdi lnes atdeastt bwee inketrgl forl a died aredraédedsthanve ngtlet B2 farl thie
shape; the piston hol ding nmenber 5 which holds the pistons 3 and 4 at the

two eccenfliid. adther eb&ryocylirdér alpparatiis dnsés Xkeldrneb ¥2 tpdict cipablecath
ot her by 180 degrees so as to be capable of swiveling and rotates with a 10

posi ti on geqeslinkarbuADSHAEE coOARTY XBhaht X2 previdedalt pdratioakarNereythdrder
menber 2 as the rotation central position X; and the casing 6 which

rotat abl ?’n?? e?@rﬁsall?&tl‘ 41€ sEPAAHLSAC Hom AdHe PBEHIEIN 2edBér (OTCLIE YiSfon

hol di ng 5 as the rotatton nmenbers. Incidentally, although the
c70dFC SORBRE BgosP F7 I BEr S gty S0, PR ghed e I
R T b R
e 2 aphOF i Blerd b BOREARARP e BB RS BS,
VMR CRECCAL B NAE S TR S NIRRT B
E,P ﬁelr Over otlsuiaxEj %ySIUBr(; %léglqciaensgsé f;es troottxg rc)a/lpggﬁaf ;[)f g\%%e {rngQ ain II':CiDt fes %vi%lqda 3. The
10  position eccentric from the rotary shaft center O of the rotary cylinder
member 2 as the rotation central position X; and the casing 6 which
rotatably supports both the rotary cylinder member 2 and the piston
holding member 5 as the rotation members. Incidentally, although the
«cylinder chambers 22 and 23 -and the pistons 3 and 4 are adopted for the
15 rotary cylinder member 2 in this embodiment, the present invention is
not restricted thereto, and having at least one cylinder chamber and one
piston can suffice. |
As shown in Figs. 1, 2 and 3, the rotary cylinder member 2 is
formed into 'a circular shape having a predetermined thickness, aﬁd
20 rotatably arranged in the inner space of the casing 6. One end of a shaft
21 is inserted and fixed by press fitting to one end surface of the rotary
- cylinder member 2, i.e., a concave portion of the end surface on the lower
side surrounding the rotary shaft center O in Figs. 1 and 3. The other

end side of the shaft 21 is rotatably supported by two bearing members 7a

25 and 7b which are arranged so as to overlap each other in the axial



end side of the shaft 21 is rotatably supported by two bearing nenbers 7a .
25 and 7b which are arranged so as to overlap each other in the axial 24
direction in the casing 6. Therefore, the rotary cylinder nenber 2 can
rotate in the casing 6 around the shafty,21. On the other end surface of the
_rotary cylinder nenber 2, i.e., the ené surface of the upper side in Figs.
1 and 3 is provided a space 5 consisting of a cruciform groove fornmed by
utilizing four sector base portions 25. This cruciformspace is constituted

by four cwirééesn RA'tHOPSsing?6, AHerefode, | l?r%@i’rﬁ?ﬁ'liﬁd rrxﬁéﬂ'ﬂe?%g%?"‘hi ch

t hese portions cross each other (which w be referred to as a ow

portion hq.rogé%ai‘l{ﬁlg casi Giag.OEBarthterbqldaqulsurface of the rotary cylinder
e o

menber 2 on t er sideis forme € holl ow portion 24 which has a
predet er mi ned w r t r f ent:er ;0 and ,a botiom surface.
Furt her nore, thedlé ?)lt}? @:@Pier?égf“‘gg%??gR@ggﬂg"}rg’z%}n%am&%b% k&e Iliﬁﬁavi ng
a rectangul ay cress egtion are tadi.al rqovidedj actound the rotary shaft
center 0 ier'i“{ i‘ﬁug?a%oloio%epo“m??fns . “f‘hg‘){%‘gp ré ar fald %8?!4]% fSP&EEH of
the cylinder 15.portions 22 22b, 23a,and b is.opened, and all of the
remai M ng CPHF@Z"P%LHff g ERuQfonm EX00YE g}rgl?%ﬁw@dl%k} Mg 10wy, Sests bagpe
first cylinder portign. 22a, ,éohe hol | ow portjon 24 and the second cylinder
portion 2BOTtXOREAY-he E*lﬁl erirdtoram spaes isconsifuted byitanr gylipdendertiphst i on
23a, the hollow portion 24 and the fourth cylinder portion 23b formthe
cyl i nder 2Pas22hn23acend 23bi ard aporgionnl4 péughichhideserpartiomspaoss each
“lower"” are used for the sake of brief explanation, they are just used
based on tother dwhithhgdllihe refeeredteast hahew mortion, hareinafiey). d Chat isyean
absol ute "upper” and "Il ower". _
on the end surface of the rotary cylinder member 2 on the other side is
10 formed the hollow portion 24 which has a predetermined width around
the rotary shaft center O and a bottom surface. Furthermore, the four
cylinder portions 22a, 22b, 23a and 23b each having a rectangular cross
section are radially provided around the rotary shaft center O in this
hollow portion 24. The upper surface portion of each of the cyiinder
15  portions 22a, 22b, 23a and 23b is opened, and all of the remaining three
surfaces of the same are formed by flat surfaces. The first cylinder
portion 22a, the hollow portion 24 and the second cylinder portion 22b
form the cylinder chamber 22, and the third cylinder portion 23a, the
hollow portion 24 and the fourth cylinder portion 23b form the cylinder
20 chamber 23. Incidentally, although the terms "upper" and "lower" are
used for the sake of brief explanation, they are just used based on the
drawings for the sake of convenience, and they do not mean absolute
"upper" and "lower".

"It is to be noted that the pistons 3 and 4 held by the piston holding

25 member 5 are slidably fitted to the first to fourth cylinder portions 22a to



It is to be noted that the pistons 3 and 4 held by the piston holding 25
menber 5 are slidably fitted to the first to fourth cylinder portions 22a
to 25 23b. The surfaces of the respective cylinder portions 22a to 23b
opposed to the pistons 3 and 4 and th§5surfaces of the pistons 3 and 4
opposed to these portions are forned into flat surfaces. They are provided
so that they are in contact with each other on the flat surfaces. As
descri bed 5 above, since the contact surfaces of the respective pistons 3
and 4 and ddi TREBAFIES IPHheNBpelRVE cPNRdLDokHoRs R & 59 kggo flat
surfaces, the contact area is Ia?ge, ang t he ?ﬁr-?ﬁghtness o?qﬁﬁghgﬁuid at
the conta O 4. i i Sevy b od r | Juj and
T tHRCPIhOH 3 £nd @Qndmpsuﬂfscéssgﬁeﬁéip Ronk P ahd'd %8§§§$§§8

| eak through e gap between the pistons and e res

cyl i nder It QNS a kS 1@ be neted that the, cylinder
chanbers %gleglﬁ }%ggoégr%df(%gngﬁﬂm gﬁé&‘g@%ﬁﬁ& ‘pi it é)r%’t‘%ter‘ijl s%&?‘?ﬁder
menber 2 i the radial , direction,and are gpengd, on the outer peripheral
surface 2476V #uf1n SPREYC Wﬁi‘rﬁf’é’p e?nf?leTﬁéFéF’G aces, g é§§‘é"d€?$e
cylinder chanbers 22 and 15 23 can co nicate with a suction opening

(i nl et® f or2haye, pinsedhegeontagt surtgces i the represtite Pistened and 4and thei d) 62
formed to the casing,6.. |ncident all¥, when the rot arel cyl i nder nenber 2
and the piresBactive evlindesmastions Zaate 25b are farmed inta fHat suzfaneshbsheli ng
menber 5, the pistons 3 and 4 seenm ngly denonstrate the reciprocating

| i near notooptactaren isnlargg) iande the mintitghiness ofdthes fluidr at\the, centiashgt h of
the hollow portion 24, which is the portion where the respective cylinder
chanbers mprtiong izshighossThushitdstard for theeflmid itapadsisramod leak dhraugh
pistons 3 and 4 is shorter than a length of the contact surface (surface
opposed t dhisggdp between the pistons 3 and 4 and the respective cylinder portions

10 22a to 23b.

It is to be noted that the cylinder chambers 22 and 28 formed as
mentioned above pierce the rotary cylinder member 2 in the radial
direction and are opened on the outer peripheral surface 2a of the iotax_‘y
cylinder member 2. Therefore, the respective cylinder chambers 22 and

15 23 can communicate with a suction opening (inlet for the fluid) 61 and a
discharge opening (outlet for the fluid) 62 formed to the casing 6.

Incidentally, when the rotary cylinder member 2 and the piston
holding member 5 rotate by rotation of the piston holding member 5, the
pistons 3 and 4 seemingly demonstrate the reciprocating linear motion in

20 the cylinder chambers 22 and 23. Moreover, a length of the hollow
portion 24, which is the portion where the respective cylinder chambers
22 and 23 cross each other, in the moving direction of the pistons 3 and 4
is shorter than a length of the contact surfaée (surface opposed to both
side wall surfaces of the cylinder chambers 22 and 23) of each of the

25 pistons 3 and 4.



side wall surfaces of the cylinder chanbers 22 and 23) of each-of the 25
pistons 3 and 4. 26 It is to be noted that two thin guide grooves 26a and
27a are fornmed crosswi se on the bottom surface of the hollow portion 24
and the bottom surfaces of the first g fourth cylinder portions 22a and
23b radially arranged with the hollow portion 24 at the center. On the

ot her 5 hand, convex pieces 3b and 4b as gui de engagenent portions which
are fitted into the above-described gui de grooves 26a and 27a are provided

on the bottom pokg itgnBe Glotlede thas t s tRirnpthide drivowdsli26oandeRGagary t he
convex pieces 3b and 4b wth the guide grooves 26a and 27a constitutes the

gui des fof, leh-BERFisEr Re bUESAS QirFacd BE tRe HAIbw Dorfidni2e R dlEheaused
to stably performthe reciprocating |linear notion between a pair of the

eyl nder BBonfNSudZeed ot B0 BFstORS g\ngg&*gﬁ%m%#ﬁarﬁbﬁsgzweaﬁa\ozawui de

grooves 2ba a t he ot her e piston holding nenber 5 1s

f d int ' ] ' ' I hat of
the. ot ar jdpuEaFFafia RIAEEE et BdcAbho B AP LBRGTTOR L el 72 1°
fixed fitti t Qtati tral Ry f LSt

ol di g, ReRgercopvex bietsy goanfl R ad nid, ¢léadiiiens Bordiefs HHEHERT on x
f th i.ston, hol di 9, i .Qvi ded at P tri.c f
the ot aftehint tungepvardsrorhed 5506 AIevA HEu R0 4rS SEs FrABEPd fBhber 2.
20 | dditiqgn,. th th i de of _th ft.51.i.s.rotatabl, ted
oo oo e omape ot obha iRl 8 AR ol AR Rn o EhEREGHE ! o
of the shaft 51 protrudes_to the outside of the casing 6. Connecting an
out put shapnvenmieeasodh)anst 4h with, the giide exoeyesd6a ansl @ ar eonshitytes

the guides for the linear motion. Therefore, the pistons 3 and 4 are

10  caused to stably perform the reciprocating linear motion between a pair of

the cylinder portions 22a énd 22b or between 23a and 23b along fhe two
guide grooves 26a and 27a. |

On the other hand, the piston holding member 5 is formed into a

circular shape having an outer diameter smaller than that of the rotary

15 cylinder member 2. One end of the shaft 51 is inserted and fixed by

press fitting to the rotation central position X of the piston holding

member 5. It is to be noted that the rotation central position X of the

piston holding member 5 is provided at a position eccentric from the

rotary shaft center O of the above-described rotary cylinder member 2.

20 In addition, the other end side of the shaft 51 is rotatably supported by

bearing members 8a and 8b arranged in the casing 6, and the edge side of

the shaft 51 protrudes .to the outside of the casing 6. Connecting an

output shaft (not shown) §f a drive source suc.h as a motor to this

protruding portion causes the piston holding member 5 to be rotated and

25  driven around the shaft 51 by the drive force of the drive source such as a



protrudi ng portion causes the piston holding nenber 5 to be rotated and 25
driven around the shaft 51 by the drive force of the drive source such as a
27 notor at the eccentric position of the rotary cylinder nenber 2. A
support shaft 52 for holding the pistogy3 so as to be capabl e of
auto-rotating and a support shaft 53 for holding the piston 4 so as to be
capabl e of auto-rotating are stood and fixed on the surface of the piston 5
hol di ng menber 5 opposite to the surface on which the shaft 51 is fixed.

Addi ti onalthytortdtethd 6écensrid puRitidn af ¢he ¥bbdBbylihdés AfbrhBet §€ Support
shafts 52 and 53. Al though the pistons 3 and 4 are formed in such a manner

that surfaces Alsugdortddhafh for holdiig thACKIREH I 85 (le*eg daJ Bg(\ctakﬁp(l)%?fi ng

the 10 reciprocating linear notion are slightly roun of he

surfaces, J.4e. S C t .syrdac apd 4 and both
si de surfgggg m&éﬁﬁgf%él% gﬁ%ﬁ%fdg%ﬁ f%v c:)griﬁrlr)gdf1 @0@1 @g t}'l%afi iF%gt‘i h‘go ap aoeb%en
the pisto i d. bt he eyl nde 2 and 23. mel. each of
the pi st o?f?p%f)iaeaﬁg aﬁ#ﬁggt%hégbasrt%aérﬁopgl2{%/& ?@é?gééﬁgrs‘brg?‘é? Pgllélgﬁifﬂélﬁmbl ock
shape.r Th . bottom surfaces.33; apd 43 _and the ,hot h,side faces 34, 34,
24 anep aa ol boHbBLE BT 1 e S PRG, AR T Eati] Bt one
and 4 excgepi..the. top surfaces 32,and 42 bec ont act, surfaces with the
cyl i nder Afﬁfﬁ’é’r"?lé?%ﬁé’l%“\ﬁ%bﬁnﬁa ?’é%r?%%?ﬁg‘?@%q%;@e‘ihecw&s@t%nd

23. Furthre\;{% h8[§%s 3a and 4a with bottonms to be rotatably fitted to the 20
support sk 21 -and 53 are provided to the centers of the pistons 3 and
4, respectively. It is to be noted that the holes 3a and 4a may be through

hol es as | ong adltheughihe pigtons 3| andthane formedtine suchponamserf that2 and

53 do not cone into contact with the guide grooves 26a and 27a.
surfaces 31, 31, 41, and 41 in the back-and-forth direction during the

10  reciprocating linear motion are slightly rounded, other four surfaces, i.e.,
top surfaces 32 and 42, bottom surfaces 33 and 43, and both side surfaces
34, 34, 44 and 44 are formed to be flat in the state when the pistons are
fitted in the cylinder chambers 22 and 23. Namely, each of the pistons 3
and 4 has a substantially rectangular parallelepiped block shape. The
15 bottom surfaces 33 and 43 and the both side surféces 34, 34, 44 and 44
amdng the respective surfaces formed to be flat in the pistons 3 and 4
except the top surfaces 32 and 42 become contact surfaces with the
cylinder chambers 22 and 23 when fitted in the cylinder chambers 22 and
23. Further, holes 3a and 4a with bottoms to be rotatably fitted to the
20 support shafts 52 and 53 -are provided to the centers of the pistons 3 and 4,
respectively. It is to be noted that the holes 3a and 4a may be through
holes as long as they have such a length as that the support shafts 52 and

53 do not come into contact with the guide grooves 26a and 27a.
Fig. 12 shows the relationship between the piston holding member

25 5 and the trajectories of the pistons 3 and 4 during rotation. The




Fig. 12 shows the rel ati onship between the piston holding nenber 25 5 and
the trajectories of the pistons 3 and 4 during rotation. The 28

rel ati onship between a radius RL of the piston holding nenber 5, a

di stance R2 which is 1/2 of the gap bepgeen the support shafts 52 and 53
and a radius R3 of the outernost radial trajectory of each of the pistons 3
and 4 during the rotation is RL > (R2 + R3), and there occurs a difference
5inradius AR Wen the radius RL is snmaller than the distance R2 + the
radi us R3relabionshiprbetsweerndi aladiusjRtt off $hef pishen pheliding pmetahete§, fa om

t he piston holding nenber 5 during the operation, and the processing
accuracy dimtahbe RO winck s 4/2ufttheqgapmbetacen the suppert shaftsiz and &3
stability of rotation of the pistons 3 and 4 and the sealing property. On

10 the cogh83 YadiMizeR3fehehiterRibsbirAdisl trapRd6ey bP ehble of 3HE Ppistidhs>3 t he
di stance R2 + the radius R3 as.described above, the stability of rotation

of the pﬁ&%ﬁuf’i%‘ﬁlér@fﬁiéﬁ"% §325 (RS PIEOPECENY GRiFefchipdd differssed €d

even if € processing accuracy for the conponents is not very rigorous.

However, 10fSaffe! a RONSHhBn! thel HaiAS RY §'9mb > ﬁ%iﬂh% BSPRELS Wath ! hers,

15 and the present  1nvention 1s not restricte ereto. I'S needless to

sa that _t he radi Rl can b i . r. &h t he
di ot ance f&‘lﬁllst ﬁg tha; outedmo hlia‘hﬁlél ?%’egkﬂl‘g" §§E§{*ié1§?’§g P%frlajtdvf%sc%gglnhalf
bodi es, nanel an per _case 63 for.rot.atabl upporti,ng the piston

ol di ng nENbat st helGRe, pieRher b S2iring s Spspalidihy ha ihe ProdsSine
rotary cylinder nber 2. Wien fittin lg)ro' ections. (prgjections fo

conter i ngAPOEATOT Bae CRRPeRERts MDY JREFeasain STARE tohEs B et ase 64
are fitted tqgether and fixeq by, a screw ,and thilik . both cases

constit ut &tabi tygé)é’ir,qga@opd}f ther pistons ijeand 4 and the sealing property. On

10 the contrary, when the relationship is changed to the radius R1 > the

distance R2 + the radius R3 as described abdve, the stability of rotation of

the pistons 3 and 4 and the sealing property can be readily assured even if

the processing accuracy for the components is not very rigorous.

However, this relationship is for assuring the sealing property and others,

15 and the present invention is not restricted thereto. It is needless to say

that the radius R1 can be substantially equal to or smaller than the
distance R2 + the radius R3.

The casing 6 is constituted by two case half bodies, namely, an

upper case 63 for rotatably supporting the piston holding member 5 and a

20 lower case 64 for rotatably supporting the rotary cylinder member 2.

When fitting projections (projections for centering location) 63a and 64a

of the upper case 63 and the lower case 64 are fitted together and fixed by

a screw and the like, both cases constitute the casing 6 for forming the

sealed inner space. In this manner, when there is adopted the centering

25  location structure for fitting the fitting projections 63a and 64a together,



seal ed i nner space. In this manner, when there is adopted the centering 25
| ocation structure for fitting the fitting projections 63a and 64a

toget her, 29 the upper case 63 and the | ower case 64 can be accurately
positioned to performcentering, and bge di spl acenent can be avoi ded. The
- upper case 63 has the fitting projection 63a used for attachnent to the

| ower case 64, and is constituted by a cup-like form 5 having as an inner
space a circular large space 63b for rotatably storing the piston hol ding

nmenber 5 gpd @pngér" 644 6354Rd lthe Ho%Rrtoisel 64 caBl 66 actutdtely paBitidned 98 the
two bearing nmenbers 8a and 8b rotatably supporting the shaft 51 fixed at

the center eqtofn&tc@htmngf ahﬁ%h@'tﬁ%ﬁ&ceﬁ?&rﬁhé&%%‘id&i 10 The fitting

proj ectlorP 63a Is forne |nto a circular shape along the outer edge of the

circular large ?ﬁ?é: aﬁi% pr@t rﬁ'éioestﬂeo"ﬁftﬁréépﬁr&ﬁ\?ﬁbn &3S fidg S|f§§a L

Is to be noted rotru I ng height of t tting projection

Forned { o AHEHBAEY thothe AGwEr LaBd O B i8] cdidfickbid H°p SERAEE Lty 7
i proPaBe; thaBaangr %p%%eifp%%fﬂﬁa&a g% o, O for Bo BB eharie e

o " the | Gl HaGe oldktE| MAmBRE. 5 aANAnderqi HAR B STAE [ibortelng  he
the upper RFESETYRIG é%&ldﬁ%Ené.“ " Bivor heannar Testbersobt A 41 Faraiobke

out side of the casing 6 omthis insertion hole 63d. On the other hand,
the | over SpPOréingns et$hzafft| b1 figedray &bei egntgnaof rotation of the piston

holding member 5.

10 The fitting projection 63a is formed into a circular shape along the
outer edge of the circular large space 63b and protrudes toward the lower
case 64 side. It is to be noted that a protruding héight of the fitting
projection 63a is slightly lower than the protruding height of the fitting
projection 64a formed to the lower case 64 and its radius is formed to be

15 slightly larger than the radius of the fitting projection 64a. As a result,
the fitting projection 63a of the upper case 63 is fitted to the fitting
projection 64a so as to cover the outer side of the fitting projection 64a of
the lower case 64. |

Furthermore, an insertion hole 63d for inserting the shaft 51 is

20 provided on the bottom surface of the small space 63c of the upper case 63.
One end side of the shaft 51 protrudes toward the outside of the casing 6
from this insertion hole 63d. |

On the other hand, the lower case 64 has the fitting projection 64a
used for attachment to the upper case 63, and is constituted by a cup-like

25 shape having as inner space a circular large space 64b for rotatably



used for attachnment to the upper case 63, and is constituted by a cup-1like
25 shape having as inner space a circular |arge space 64b for rotatably 30
storing the rotary cylinder nenber 2 and a circular snmall space 64c for
press-fitting and fixing the two bearirg nmenbers 7a and 7b rotatably
supporting the shaft 21 fixed to the rotary shaft center O of the rotary
cylinder menber 2. 5 The fitting projection 64a is circularly forned al ong
the outer edge of the circular |arge space 64b, and protrudes toward the

upper casetfdngStie rotdry SyliRdoe mikihBer % Hall & crcRllar dntil] Rpagbte QS f}&rhe
fitting projection 64a is slightly higher than the protruding hei ght of

the fitti ' 3 3 dmy, t ' '
i | HSBLASEG 30 Fndonte e hbsnupRBase TOgHCTb A |

formed to be tting profection

oab of tné ppottt LG ShatE2Thxea (h O FOARY SMACMIGE O df e P2

bei ng arran?ie(g,t‘f a suc[;teir opening 61 for sucking a fluid into the casing 6
fromthe St SFE BR 'scharge opening 62 for discharging 15 the fluid

sucked. into the.gasj.ng 6 to.the outsi.de. are forjred at positions opposed to
The oder peri pibaftdngRiccion Paiie crglay i Mederiong e otor SHBE. - on
the inner g@b& 64d of %&f | ar ge space 4b. Th S“Ctiéﬁ ggening 61 is
constit ut & Grendn VW JRALFE %br fng proguudes, toward the wRpRfocage 63
approxi mately 80 degrees forped on the ingner. 20 .wall 64d of the |arge
space 64bSige.c ogtir%g%;lei Batedothatsaprofruding haighthef the dibting prejeetionla t o
communi cate with the outside of the casing 6, and a suction pipe 61c
connect ed 64@ ishelightlyrhigher 4bansthie postruding heiight of the fitding projeciiont i on
hol e 61b. The concave portion 6la is connected with the

63a formed to the upper case 63 and its radius is formed to be slightly

10  smaller than the radius of the fitting projection 63a.

The rotary cylinder member 2 is rotatably arranged in the large
space 64b of the thus formed lower case 64. With this rotary cylinder
member 2.being arranged, a suction opening 61 for sucking a fluid into
the casing 6 from the outside and a aischarge opening 62 for discharging

15  the fluid sucked into the casing 6 to the outside are formed at positions
opposed to the outer peripheral surface 2a of the rotary cylinder member
2, i.e., on the inner wall 64d of the large space 64b.
The suction opening 61 is constituted by a shallow concave portion
6la in an angle range of approximately 80 degrees formed on the inner
20 wall 64d of the large space 64b, a communication hole 61b for causing the
concave portion 6la to communicate with the outside of the casing 6, and
a suction pipe 61c connected to the outer surface side of the casing 6 of the
communication hole 61b. The concave portion 61a is connected with the

respective cylinder portions 22a to 23b when the rotary cylinder member

25 2 rotates.



respective cylinder portions 22a to 23b when the rotary cylinder nenber 25
2 rotates. 31 Furthernore, the discharge opening 62 is constituted by a
shal l ow concave portion 62a forned in a range of approxi mately 80 degrees
starting froma position distanced fromgthe concave portion 6la. of the
suction opening 61 by about 10 degrees, a communication hole 62b for 5
causi ng the concave portion 62a to conmunicate with the outside of the
casing 6, and a di scharge pipe 62c connected to the outer surface side of
the casing 6 of Fh@hepmvre fl8é dNEHAREE 0PeRind B2 1§ ABRBYTub] \tRZ%Sﬁ Row>
connected with the respective cylindéer portions 22a to 23b en the rotary
cylinder ngjHaNe? : 64 © 1 0 Cy¢ | ; t Vi.Ng the
above-descri be(Ri,e g?%glttl u?zea,1 %ieﬂrié(% Eg %i g?%%e h%q 3?%36@£§l9582e§%%ér3at es

the rotar ysta@ﬁhiﬁﬁig'ogﬁti s‘#@hé%% ?agt#r?credvﬁjoﬁfitﬂé p&h&rvjerﬁo&fior? s %?' r@@d the

i ke, each 0o perfornms rotary notton arouhd

rotation centk sl tign,X, eyrotary cylinder. nenbe l,so,carries
out the unﬁc&ﬂoﬁ fgegh'é)%lﬁcalrb e?%‘glﬂt ;B”%?grgﬁsm %oqlm%n%n?-ognhoé‘y%@ﬁi for
operat Lon, the operation.is effected. The eration of the rotary

ooV By sssphinB B8 o pdrgianh 8RS SRR Y FHCh (IS o s of dbidt
invention wll nowb d(gigc ibed with_ reference to Figs. 4A to 4D.

|11 ustrat i $AF1BE & ANG i cg%%ﬁ/espezﬁﬁ%zﬁanzv'@dz@ the suter sprfpce sidetofor t he
gui di ng neans of the Ei stons 3 and 4 is omtted. In Fig. 4A, the piston 3
r eci pr ocat thegcasingfe ok Yhe cemmunigation holg §2byodihe eanaavet pertiom 62a0w

portion 24 of the_ rotary cylinder nmenber 2. One end side of the piston 3
i s slight|sonnacted i with the respectise eylindgn pegtions 22a to 23b when the

rotary cylinder member 2 rotates.

10 In the rotary cylinder apparatus 1 having the above-described
structure, when the piston holding member 5 demonstrates the rotary
motion at uniform angular velocity by_drive of a motor and the like, each
of the pistons 3 and 4 performs rotai'y motion around the i'otation central
position X, and the rotary cylinder member 2 also carries out the uniform

15 angular velocity motion with this motion. By this'operation, the pump
operation is effected. |

The operation of the rotary cylinder apparatus 1 according to the
first embodiment of the present invention will now be described with
reference to Figs. 4A to 4D. Illustrai:ion of the guide .grooves 26a aiid 27a

20 constituting a part of the guiding means of the pistons 3 and 4 is omitted.

In Fig. 4A, the piston 3 reciprocating in the cylinder chamber 22 is
positioned at the hollow portion 24 of the ri)tary cylinder member 2. One
end side of the piston 3 is slightly moved into the inlet of the cylinder
portion 22a and the other end side of the same is slightly moved into the

25  inlet of the cylinder member 22b. That is, both side surfaces 34 and 34



portion 22a and the other end side of the sane is slightly noved into the
25 inlet of the cylinder nenber 22b. That is, both side surfaces 34 and 34
32 and the bottom surface 33, which are forned by flat surfaces, of the
piston 3 are sinultaneously brought ing® contact with both of the inner
wal s and the bottom surfaces, which are simlarly forned into flat
surfaces, of the cylinder portions 22a and 22b and the bottom surface of
the hollow 5 portion 24. At such an internediate position, the piston 3 is

si mul t anecarsd Yhé ibot sintsurbadd 38 ywhicleard srmed by 4Pt atvdaded) oTaRe Wiktyn9

the hollow portion 24, and the fluid taken fromthe suction opening 61 is

filled in gheeGikindaneoesly Brougdiainttoddlcet With %tﬁt&tﬁ)esh?ié‘gell Wl 4A

t he out nost peripheral edge part of 10 the cylinder portion a has ] ust

started toy g4 itHEthttGﬁW%tﬁéé, ewmcg]lgaw im ARPEARE R T kilts @PPfac%Q,te%f ‘he

~discharge opening 62, and e cy er portic¢ onmuni cates W

per i pher al theqguitaet Hoptiths! 95 30348 abPieh Wyialh siHfaBR Hiong BB ™!
61a. of 51 RALHLT oftoperthot B ot dol RERERI R RBPDT offs 2B B Bat co
25 descr i BUEUBNES RSy AEked HLOBL cLHBEr Soationd 4o ABAILR FEnABTHORE
By thi's pitheohoHOWoBOROR A, GeEHie Bad. tARen JroRorher SHEGPRISRPBHL 18 { ho.
cyli ndercﬁ)orti_ons 23a_ and 23b_has_reached the outnost peripheral edge part

in the Haddn thereylinderspordions22a @ngt 92ky| i nder menber 2. In addition,

the fluid is filled in the space of the cylinder portion
In the state shown in Fig. 4A, the outmost peripheral edge part of

10  the cylinder portion 22a has just started to slightly communicate with the
concave portion 62a of the discharge opening 62, and the cylinder portion
22a communicates with the discharge pipe 62c¢ through the concave
portion 62a. Moreover, the outmost peripherAI edge part of th_e cylinder
portion 22b is in the state immediately before completion of

15  communication with the concave portion 61a of the suction opening 61,
and the cylinder portion 22b communicates with the suction pipe 61c
through the concave portion 61a. Incidéntally, as described above, since
the piston 3 is about to reach the hollow portion 24, all the cylinder
portions 22a to 23b are separated and closed by this piston 3.

20 On the other hand, the piston 4 reciprocating in the cylinder
portions 23a and 23b has reached the outmost peripheral edge part in the
cylinder portion 23b of the rotary cylinder member 2.

| In addition, the fluid is filled in the space of the cylinder portion
23b surrounded by the piston 4 and the piston 3. Additionally, although

25 . the cylinder portion 23a is insulated from other cylinder portions 22a, 22b



23b surrounded by the piston 4 and the piston 3. Additionally, although 25
the cylinder portion 23a is insulated fromother cylinder portions 22a, 22b
33 and 23b by the piston 3, the fluid is also filled in the cylinder
.portion 23a. At this nonent, the outnmggt peripheral edge part of the
cylinder portion 23b is opposed to the position between the concave
portion 6la of the suction opening 61 and the concave portion 62a of the
'di scharge opening 5 62. In the above-described state shown in Fig. 4A
when the pirsd @8b byotlle pistorBaheTluikl isadlad €illédin bke eylialder portioheZ34.0n
(direction indicated by an arrow A) by drive of the notor or the |like, the
pi stons 3 ARBHis‘mERYEnt, thehfutiihés2opdraphefalldizerpamofth®eglinger Woktiohhe
support 10 shafts 52 and 53. The operation of the pistons 3 and 4 at this
monent  gi¥gs ik pgdsed ﬂﬁtfx@r;ﬁ%itiant%w’ée&{é%é %@#ﬁg@bgﬁ&ﬁi’or@%l@ of [thaw B

(cl ockwi se direction) to the rotary cylinder r and the rotary

el ative roaRhEbBenidk BT ERECLAPE o FARRGAR of Ko Hiadthre philog o »

causespt he,5 respective pistons 3 and 4 to reciprocate in the cylinder
chanbe?s 22'and 23. The revolving rotary notion of the pistons 3 and 4 at

arouna the ot i b avesfeRothel bR Shebiacl FRe Aty arpeRtt RBec

ot ary. snaldgrmadibet: BHErlly | HiticloREbt Feonan (@irgeatce « ne
atat on didifated By dySEA Aoy RsRsPt B¢ Byt onc: the dihee e BFAES and
the rotar yarrlrcllj t‘i %]ove in the direction of the arrow A together with the support

10 shafts 52 and 53. The operation of the pistons 3 and 4 at this moment
gives the turning force in the direction indicated by an arrow B (clockwise
direction) to the rotary cylinder member 2, and the rotary cylinder 2
rotates in the direction indicated by the arrow B. Such relative rotation
of the pistons 3 and 4 and the rotary cylinder member 2 causes the

15 respective pistons 3 and 4 to reciprocate in the cylinder chambers 22 and
23.

The revolving rotai‘y motion of the pistons 3 and 4 at this moment,
namely, the rotary motion of the piston holding member 5 around the
rotation central position X becomes the rotary motion whose rotation

20 number is tﬁce as high as the rotational speed around the rotary shaft
center O of the rotary cylinder member 2. That is because the radius of
rotation of each of the pis_tons 3 and 4 is 1/2 of the radius of rotation of the
rotary cylindef member 2 (cylinder reference ciréle) and the rotary motion
of the pistons 3 and 4 is the cycloid motion with réspect to the rotary

25 motion of the rotary cylinder member 2. It is to be noted that the



of the pistons 3 and 4 is the cycloid notion with respect to the rotary 25
notion of the rotary cylinder nenber 2. It is to be noted that .the 34
autorotation of the pistons 3 and 4, nanely, rotation with the support
shafts 52 and 53 at the rotation centerg4 respectively is the uniform

angul ar velocity notion whose nunber of rotation is equal to that of the
rotary cylinder nmenber 2. Therefore, the ratio of the rotation nunber of 5
the rotary cylinder nenber 2, the rotation nunber of the piston hol ding
menber 5 aautorbtation aifi the pistoms 8fandet,phately, Potanibrd with theesappért O

t he support shafts 52 and 53 is 1:2:1. It is to be noted that the cylinder

reference ghiaftd 62 sarnd B3 cite thavidtgtion lcentdry réspadtRRly OlsatMe ShafthrigeNt er
O of the rotary cylinder nenber 2 to 10 the autorotation central position

X2 as a rafhigiflar Addbéit9rnabtivn WhokdnurhBéAGY roPAtiOn is lyRalitstthas of tied 4 in
the cylinder chanbers 22 and 23 give the turning force to the rotary

cylinder pgaPeeyBnd¥hivhEmBRE 20T "TRErfbie tﬁ@%@id 8Fghd P&takici ﬁpnﬁ]ezre%‘ ngly

denonstrates the reci procati ng | i near. notion between a palrr o

CYL 161 R Ay Kot A2 s, e s80PSR Ry,
pLSione S AU S BEEL R RO CPAL e ANTDE PR ERREAS
T e AR RABCHASE 5 jer o1 L of rectprocating 20
ol di g menber | 3UEE Fhbegrpteddlatdberi il P e et d SOl REVIDA and
the cyli ndaefenngefgbﬁ'cr)mzthe rotary shaft center O of the rotary cylinder member 2 to

10 the autorotation central position X2 as a radius.

Additionally, by this rotary motion, the pistons 3 and 4 in the
cylinder chambers 22 and 23 give the turning force to the rotary cylinder\
member 2. While performing this operation, the piston 3 seemingly
demonstrates the t;eciprocating linear motion between a pair of the

15 cylir_lder portions 22a and 22b, and the piston 4 demonstrates the same
between a pair of the cylinder portions 23a and 23b. Incidentally, the
pistons .3 and 4 reciprocate between the cylinder portions 22a and 22b and
betwéen 23a and 23b once while the rotary cylinder member 2 makes one
turn. The relationship between the number of times of reciprocating

20  motion of the pistons 3 and 4 and the number of times of rotation of the
rotary cylinder member 2 is 1:1.

Fig. 4B shows the state that the piston holdihg member 5 turns 60
degrees from the state depicted .in Fig. 4A and the cylinder member 2
thereby turns 30 degrees.

25 That is, by the operation from the state shown in Fig. 4A to the



thereby turns 30 degrees. 25 That is, by the operation fromthe state shown
in Fig. 4Ato the 35 state illustrated in Fig. 4B, the piston 3 enters
approximately 1/2 of the inside of the cylinder portion 22a fromthe state
crossing the hollow portion 24. In th? novenent, since the piston 3 and
the cylinder portion 22a are opposed O each other with their flat
surfaces, the fluid hardly 5 | eaks fromthe contact surfaces. Wth this
operation, the fluid in the «cylinder portion 22a is effectively discharged

to the di h t
o the dig Q%;ﬂﬁ;aw@e@%? Fil! aw%e t .E"Ca %rlrge C;g;sl%&l %e]')(Je&/Z

nﬁtﬁgtha distance in “the’ tf lon O

2 ' 3
and hZLge%élpé?ogf%ﬁheFxﬁ@?% M{sﬁ 2 g Qe s{%?%% %%%n%l@é&%oﬁi&{v"”
{ﬁgr ote Eer %2’5%38 %eelc{g rltasfl?qgﬁ ! hsemﬁlg ISrrbSl?l’otrb d{' c%@sﬁ?r%é&: 1?)%rt i on

22a cause the C I|nde ortion art of .thg cylin

ot on 233 ik PRPAREd Bhas Bond dips IRh et Sifhediune Hafd datedy o
spaces e fl |df|0W|n fromthe suc pening 61 to.th respectlve
cyl i nder E%?‘E# FRmobhe co tackgusegess W?ﬁeﬁuﬁm akicg,, thes Higid g khes.
Further, the operation during this period causes the piston 4 to nove from
t he .nnerwbpdsarnorémnt Reacly pﬂfe@ﬁwg’dr disshazged ite the disnhasgeopingobeon 24
si de by apgmm mately 1/9 of the distance. Since the gl ston 4 is in
contact wthnougle thel congevepontian62ab dh istte be aotedithat sbedlistance fn s
novenent, the fluid hardly | eaks between the contact surfaces (sliding

sur f aces) thBylongitidipal alirection d €he eylindef |chiadnkér &20i i khofterwtiamm t he

1

twofold of the entire length of the piston 3 and hence approximately 1/2 of
10 that distance protrudes. However, the rear end part of the piston 3 still
remains in the hollow portion 24.
On the other hand, the operation of the piston 3 toward the
cylinder portion 22a causes the cylinder portions 22b, 23a and a part of
f-he cylinder portion 23b, which are sealed by the piston 3, to become a
15 series of spaces. The fluid flowing from the suction opening 61 to the
respective cylinder portions 22b, 23a and 23b is filled in this series of
spaces.
Further, the operation during this period causes the piston 4 to
move from the innermost part of the cylinder portion 23b to the hollow
20 portion 24 side by approximately 1/9 of the distance. Since the piston 4
is in contact with the cylinder portion 23b on the flat surfaces during this
movement, the fluid hardly leaks between the contact surfaces (sliding
surfaces). By this operation, the external fluid effectively flow from the
concave portion 61a into the cylinder portion 23b through the suction pipe

25 6lc. Itis to be noted that the piston 4 has been complétely entered the



. concave portion 6la into the cylinder portion 23b through the suction pipe
25 61c. It is to be noted that the piston 4 has been conpletely entered the
36 cylinder portion 23b at this nonent. Fig. 4C shows the state that the

" piston hol ding nmenber 5 further rotat 60 degrees fromthe state depicted
in Fig. 4B and the cylinder nmenber 2 thereby further rotates 30 degrees. 5
That is, the operation fromthe state shown in Fig. 4B to the state
illustrated in Fig. 4C causes the piston 3 to further nove to the inner

side fromylindepqrorticin28biatthis nicvpeay) mately 1/2 of the distance of the
inside of the cylinder portion 22a, nore specifically, to the position

which is appropipt : hi.s ehation,
the fluid 10 r onbnfoger ous Bl jtaf (AR e Bieta haRTGy Blnlilos RFHTY
di schar ge h | r i thr .CO ve tion 62a.

Furt hor moreress 00 Jeend @en (R ciate R I Figh 00 R Fhy Sindar
noves to rtion 24 .si hn the cylinder portion 23b. Wth
this ope%%&@tﬁ@%’%ﬁé’?ﬁgﬁﬂ G?Q?tfe?gﬁsa?gﬁe St he cylinder 15 portion 23b
.fromg he conca ortipn 6la t.hr h {.he ction pipe.6lc.. It is to be
noted T hat the lseﬁgeﬁgﬁf?éﬂng?jg?‘n@‘epﬁéq Sr?‘h@mgén gedB ta the statenol | ow
portion 24.,.at thisg. nt.,On the other hand, during this operation, the

cyl i nder bHPFV&Ega 1%'&&"?@%@%‘?@ RistaR 3 o further Mmovegka theinnenrsidea f or m
a series qQf spaces 20 thrqugh the ho]low portion 24, and the fluid flow ng
fromthe STRI B%H%W@Ig]il ¢ @ppreximaaialy i/? of dhei digtangmof thmingddb and

23a is filled in this series of spaces. Fifg. 4D shows the state that the
pi ston holofithe selipder spgnkiam&2a, more specifically, to the position which is

approximately 8/9 of the length of the same. By this operation, the fluid
10 remaining inside the cylinder portion 22a is efficiently discharged to the
discharge pipe 62¢ through the concave portion 62a.

Furthermore, by the operation during this period, the piston 4
further moves toward the hollow portion 24 éide in the cylinder portion
23b. With this operation, the external fluid flows into the cylinder

15  portion 23b from the concave portion 61a through the suction pipe 61c.
It is to be noted that the front end portion of the piston 4 has moved into
the hollow portion 24 at this moment. |

On the other hand, during this operation, the cylinder portions
-22b and 23a and a part of the cylinder portion 22a form a series of spaces

20  through the hollow portion 24, and the fluid flowing from the suction
opening 61 into the respective cylinder portions 22b and 23a is filled in
this series of spaces.

 Fig. 4_D shows the state that the pistoﬁ holding member 5 further
rotates 60 degrees from the state illustrated in Fig. 4C and the piston 4

- 25 thereby further rotates 30 degrees.



rotates 60 degrees fromthe state illustrated in Fig. 4C and the piston 4
25 thereby further rotates 30 degrees. 37 That is, by the operation from
the state depicted in Fig. 4Cto the state shown in Fig. 4D, the piston 3
further noves to the inner side from tgie position which is approxinately
8/9 of the distance of the inside of the cylinder portion 22a, nore
specifically, to the outnost peripheral edge 5 portion of the cylinder
portion 22a. Wth this operation, the fluid renmaining in the cylinder

portion 22a is dfKatisghy thelbpsnaiaedrdn thacstath Fepaéted il Frf%ﬁs?@ ththgugh
t he concave portion 62a. Incidentally, at this point in tinme, nanmely, in

the stat e date'Bheiim IPFIELEDY tRYIpiSGH 3 TREGRI BovBato tBbahadr Wagggmes 11
the direction indicated by an arrow B fromthe 10 initial statée shown in
Fig. 4A t }p&% t ' ' f ' RQrtd.on 22a
S opposedtlE t?3 t gggovg?ﬁﬂoﬁﬁgﬁm?exgn ?ﬁyé}gn%\}feé dlt)s?)g??%#g?%%g?la?ﬁteft ction
opening 6 h p. 1.0 t he,,.di sghar ge openi ng, 62, and
the di schi“?’?e}‘qi§t5e %’tcﬁ?%a%gas’ ﬁieoé.ﬁ %fer%gtg%@fly’fil})nitgﬁe%&rﬁ%&cﬁeﬁﬁ’z"%ghgagﬁand,
by theroperation gurd ng thi eriod e pist. 4. crosses the_hol]q
port1 o oPRHSH e I eltide” SiarBion, Do itR, el pPRrRrnpdbe: Giiidas,
and further noves to ositiqQn fromwhich jts_end ortion enters the
Cylinder PORTRREsn ThE vYRndeeRaron gea: ie cfiaentl dischrgeddiaitbe of
the piston 4 has sljghtly entered the inlet of the cylinder 20 portion 23b
and, at t 1fisehaxge pipe é%%ﬁh’&q@ the,eongaye pArtiane63ane Ineidensallyat thient er ed
the inlet of the cylinder portion 23a. That is, the piston 4 is set at the
i nt er nedi RENpB itimgnnpmelyeinthe statg ianghickhthe rptaryr esdindexceeashernfd bot h
side surfaces 44 and 44 and the bottom surface 43

has rotated 90 degrees in the direction indicated by an arrow B from the

10  initial state shown in Fig. 4A, the outmost peripheral edge portion of the
cylinder portion 22a is opposed to the position between the concave
portion 61a of the suction opening 61 and the concave portion 62a of the
discharge opening 62, and the discharge operation has been already
finished.

15 On the other hand, by the operation during this period, the piston
4 crosses the hollow portion 24 from the innermost portion side of the
cylinder portion 23b, and further moves to a position from which its end
portion enters the cylinder portion 23a. By the operation of the piston 4,
one end side__o__f ,g}le* piston 4 has slightly entered the inlet of the cylinder

20 portion 235 .and,- at the same time, the other end side of the same has
slightly entered the inlet of the cylinder portion 23a. That is, the piston
4 is sei_; at the intermediate position in the groove along which it
reciprocates, and both side surfaces 44 and 44 and the bottom surface 43

which are formed to be flat have been simultaneously brought into

25 contact with both of the inner walls and the bottom surfaces of the



which are forned to be flat have been simultaneously. brought into 25
contact with both of the inner walls and the bottom surfaces of the 38
cylinder portions 23a and 23b and the bottom surface of the hollow portion
24 which are also formed to be flat. Aggthis nonment, the outnost peripheral
edge part of the cylinder portion 23a has just started to slightly

comuni cate with the concave 5 portion 62a of the discharge opening 62,
and the cylinder chanber 23a is conmunicating with the di scharge pipe 62c

through t RelindRs aYErtRend I28h £H7R. 23 ARV She bBCtoM ! sDFhcHesf PhErROIISHIE
part of the cylinder portion 23b is in the state inmediately before

conpletio : et ht e portion 6la of the suction
?ﬁéﬁ%@g i dd‘érhl‘é’o trmERAS oW HAL!

opening 61, e i suction 10 operation of the cylinder portion 22b
i ston 4 15 abottt e HaGfent, Bt oo et nAREagr BaPb B the yBORATT o1
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repeating this operation. That is, when the piston hol ding nenber 5
further 23baiscin tls strtgr bomediataly\beforn sempletionsd commmaadcatiomwith
initial point, the pistons 3 and 4 return to the initial positions shown
in Fig. 4she@oncave portion 6la of the suction opening 61, and the fluid suction
10 operation of the cylinder portion 22b is substantially finished.
Incidentally, as described above, since the piston 4 is about to reach the
hollow portion 24, the respective cylinder portions 22a to 23b are again
separated from each other and closed by the piston 4 at this moment.
The pistons 3 and 4 at this time are in the state that their
15 positions in the state shown in Fig. 4A are switched each other. That is,
when the piston holding member 5 rotates 180 degrees and the rotary
cylinder member 2 simultaneously rotates 90 degrees, the pistons 3 and 4
move in or from one cyliﬁder portion among the cylinder portions 22a to
23b, and they are counterchanged. The rotary cylinder apparatus 1
20 according to this embodiment performs the bump operation by repeating
this operation. That is, when the piston holding member 5 further
rotates 180 degrees, hamely, rotates by 360 degrees from the initial point,
the pistons 3 and 4 return to the initial positions shown in Fig. 4A. On

the other hand, the rotary cylinder member 2 rotates 180 degrees during

25  this operation.



t he other hand, the rotary cylinder nenber 2 rotates 180 degrees during 25
this operation. 39 Therefore, when the piston holding nmenber 5 rotates
twice, nanely, rotates 720 degrees, the rotary cylinder nmenber 2 rotates
once, 1i.e., rotates 360 degrees. As agqgesult, the pistons 3 and 4

seem ngly denonstrate the reciprocating |linear notion between the cylinder
5 portions 22a to 23b form ng each pair. That is, when the piston hol ding
menber 5 rotates twice, the pistons 3 and 4 conplete a series of the

reci procating ong{abf@@, ORhEnAtHe " gis%bﬁ Hot®iny tHemteres! rbfhddd® g&lﬂ&oort

shafts 52 and 53. It 1s to be noted that the respective pistons and -4 are

opposed t q,qrh 012361 A0 ﬁ%gﬁ'«%\%érthfel ﬁtgﬁ'\r’c&ﬁggﬂ%{ﬁ%%ﬂnmv% 13tdtesSoice

contact area w'th 'respect t respe er portions atd 23b

during sugh ap raih of. Therefiore, thereni vi dgd_a S} ructure.t hat
Che TPur ik dot 18" 880 MearLle" hégo%p%eé:’ggé’shllr'?égégonosr,@ PRd; %c’i‘?e‘?’r“cﬁ]r?’t he
gap betweepn the  surfaces which are substantial.ly Ln, contaci wt ach
other . AcAmRTTRgIrate 1 855 hEepEastite piBsan: MOHPSPPLERPRG el [badeRe
respective spaces, _ and e unmp with the hi.gh efficiency ¢an be oht ai ned.
Al t howyh tﬂ'?é'eﬁo&sﬁ%/a 58/I2§3E?0f8F&a‘B§aﬁa£§{Ealf' addBtdsngrhen the pastox holdingdi nent
menti oned above has a structure that the nunb&r of the «cylinder chanbers
is two (fJREMOer| pdotalRs tWises)the, 1steps dndRd bicopHplede) aiserigisof shewo,

t he nunber of the piston and the cylinder chanber nay be one. As in the
second or repiprgcatipgneratiophense ppdaefate ongagvigh xaspechtaithe sfpparg

cyl i nder chanber and the piston may be three. As simlar to the rotary
cyl i nder ahaftsad2and 83cording to the

Itis to be_ noted that the respective pistons 3 and 4 are opposed to

10  each other at their flat surfaces each having a large contact area with

respect to the respective cylinder portions 22a to 23b during such an

operation. Therefore, there is provided a structure that the fluid does

not leak from the opposed surfaces or, in fact, from the gap bétween the

surfaces which are substantially in contact with each other. Accordingly,

15  the fluid is prevented from leaking between the respective spaces, and the
pump with the high efficiency can be obtained.

Although the rotary cylinder apparatus 1 according to the first
embodiment mentioned above has a structure that the number of the
cylinder chambers is two (four cylinder po;tions) and the number of the

20 pistons is two, the number of the piston and the cylinder chamber may be
one. As in the secqnd or third embodiment shown in Figs. 5 and 6, the
number of the cylinder chamber and the piston may be three. |

As similar to the rotary cylinder apparatus 1 according to the
above-described first embodiment, in the rotary cylinder apparatus 1

25 shown in Fig. 5 as the second embodiment according to the present -



above-described first. enbodinent, in the rotary cylinder apparatus 1 25
shown in Fig. 5 as the second enbodi nent according to the present 40
invention is rotatably provided a rotary cylinder nmenber 2 including six
cylinder portions 22a, 22b, 23a, 23b, Zﬁﬂ and 28b and six sector-I|ike base
portions 25 in a casing 6. That is, in this enbodi nent, the cylinder
portions 22a and 22b and a hollow portion 24 forma cylinder chanber 22;
the cylinder portions 23a and 23b and the hollow portion 24 forma

cylinder gheeheion2¥ r@adablyeﬂﬁwiaeded rBfdry g;glisn&@ﬁni’aﬂbéﬁ@ g{wﬁg{% ﬁgpl | ow

portion 24 forma cylinder chanber 28. In a tion, a pisto

menber (NGl lTHM Portfons0284 2PbY, 984 29960284 Y 266 S b 803 -%%bl?%gelt he

rotary cyli’nder renber 2, and three pistons 3, 4 a ‘are ro 0
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rotary cylinder nenber 2 rotates _in_a direction indicated by an arrow B

with this badlawipartign 24s fermea gxlinde champber 28;cdm agdytipaciap pistanes i n

- the cylinder . chanber 22, the piston 4 seemngly reciprocates in the

cyl i nder didding membentnptishownkisorptgtaklynarngngedaati an eceardsid poditien

cylinder chanber 28, while they cross the hollow portion 24, respectively.
of the rotary cylinder memf\:er 2, and three pistons 3, 4 and 9 are rotatably

10  held by this piston holding member. Incidentally, as similar to the

rotary cylinder apparatus 1 according to the above-described embodiment,

- in regard to the ratio of rotation of both of the members arranged in the
casing 6 of this rotary cylinder apparatus 1, the rotation number of the
piston holding member is 2, whereas the rotation number of the rotary

15 cylinder member 2 is 1.

In the rotary cylinder apparatus 1 having such a structure, when
the respective pistons 3, 4 and 9 rotate in a direction indicated by an
arrow A' by rotation of the piston holding member, the rotary cylinder
member 2 rotates in a direction indicated by an arrow B' with this -

20 rotation. As a result, the piston 3 seemingly reciprocates in the cylinder
chamber 22, the piston 4 seemingly reciprocates in the cylinder chamber
23, and the piston 9 seemingly reciprocates in the cylinder chamber 28,
while they cross the hollow portion 24, .respectively.

It is to be noted that a dimension of each of the pistons 3, 4 and 9

25  in the longitudinal direction is such that each piston can engage with the



It is to be noted that a di nension of each of the pistons 3, 4 and 9 25 in
the longitudinal direction is such that each piston can engage with the 41
inner walls of the cylinder chanbers on both sides of the hollow portion 24
when each piston crosses the holl ow porjjon 24. Therefore, when each of

the pistons 3, 4 and 9 crosses the hollow portion 24, it sinmultaneously
cones into contact with the cylinder chanbers on both sides of the hollow 5
portion 24. Meanwhile, it is needless to say that the respective pistons 3,

4 and 9 ariane¥esallyofthe cilindel chantbirkiceb ot ek Qﬂ;h@&l?)%ﬁ%ggrtién% 9
e rotary

when they cross the hollow portion 24. Consequently, 1n
cylinder apBehaddéh gistéRePosdesith® YIS nd esnand, move
while constantly bellging gui degsby any o‘?q)?)ﬁgi’ogf/%%nd'g?le%%%e ?,ena mz’t?é 10
respecti veiHy $idtos S noyve id, or, from.the
respective cy |§n eﬁ%z:’hgr%y 599 Eg&%&g tg%dﬁéggwm’étlg%ré%i'r‘fgs%‘mtﬁﬁéoﬂﬁlﬁb
oper ati on. | $.1.0n3] | sim | ar. t,o the first and second enbodi nents
ment i oned & ogéeiﬂﬁ%n@@trﬁéc? §f151} §H‘8§f‘ PH&‘@F cg'ﬁﬂél?%ﬁsl&“ OEIHSW?FSi of &P‘fghoﬁo‘é’s a
15 thigd i t cor dj to. the present invention is rotatably
arr angéd iggr}g?oé}nggty ?ﬂfb‘?’hﬂgnbteﬁs rke“?‘ﬁ‘é?% By that the respactiss piséons 824,
22D, 23a,623b, 8a agg 28b and six sector-l|ike base portions 25 in a
casing. € 3Rf2.2t8 designed & 5 Pr%thﬁ%rcoilﬁé? vithupiherspissens &bl 4 ad nged
at an eccegtri osi tion_ of tne rotary cylinder nenber 2. Further, three
20 pi st onsvRentheyy cyosy dheohatlgwm portion B¢. t Hiengsigentlyhoindithg netiver .
Incidentally, as simlar to the rotary cylinder apparatus 1 according to
the enbod¥ apparatug L gach nfdhe¢ pistons Bgghrahd 8 tdtatesnaind afovegt ati on
of both of the nenmbers arranged in the casing 6 of this rotary cylinder
while constantly being guided by any of the cylinder chambers, and the

10 | respective pistons 3, 4 and 9 hence assuredly move in or from the
respective cylinder chambers 22, 23 and 28, thus carrying out the pump
operation.

Additionally, as similar to the first and second embodiments
mentioned above, in the rotary cylinder apparatus 1 shown in Fig. 6 as a

15 third embodiment according to the present invention is rotatably
arranged a rotary cylinder member 2 including six cylinder portions 22a,
22b, 23a, 23b, 28a and 28b and six sector-like base portions 25 in a casing
6, and a piston holding member (not shown) is rotatably arranged at an
eccentric position of the rotary cylinder member 2. Further, three.

20 pistons 3, 4 and 9 are rotatably held by this piston holding member.
Incidentally, as similar to the rotary cylinder apparatus 1 according to the
embodiments shown in Figs. 1 and 5, in regafd to the ratio of rotation of
both of the members arranged in the casing 6 of this rotary cylinder

apparatus 1, the rotation number of the piston holding member is tWo,

25  whereas the rotation number of the rotary cylinder member 2 and the



apparatus 1, the rotation nunber of the piston holding nmenber is two, 25
whereas the rotation nunber of the rotary cylinder nenber 2 and the 42
rotation nunber of the pistons 3 and 4 are 1. In the rotary cylinder
apparatus 1 having such an arrangenent,42when the respective pistons 3, 4
and 9 rotate in a direction indicated by an arrow A" by rotation of the
pi ston hol ding nmenber, the rotary cylinder 5 nenber 2 rotates in a
direction indicated by an arrow B" with this operation. As a result, the
pi ston 3 sedatieg pumdeempefothe pistoms Bhand dyarentier chamber 22, the piston 4
seem ngly reciprocates in the cylinder chanber 23 and the piston 9

seenmi ngly reci pribcshesrotary leglinder rajeparathanb davisg wucheah hayr adigeserit,

hol | ow portion al so serving as a passage 10 241. It is to be noted that a

gui de nenbwhen6tHwrésyeativepistbis®, £8ads9 roesld i additeation SR1iARERSy 27
having a substantially semcircular cross section which are erected on the

casing 6 adR adr6WACByGotRAbA of tBRSpishén HAEd Y h&%ﬂ&f,.ttg%o%?fcgﬁﬁﬁ{apg as
nb i de espec

a passage 241, and these guide 15 nenbers 26 and 27 gu ther I ve
a1, 1% Crabulice b ROPICRTIN My dPectiOh| MUIRRG] By BuSriSh BTDw]ih Jpgeccace
s sopar al BP R n L ettt “the Miaford, @ bARRY B RIS B ot on
and 9" or oc DR RARIARY the AN ShebTrely BR8N b Bdievintames oc
I thie comabproR BT G PEHE o RetBaRL toSebiicn Ao the odandeiu o
gui ding chamber 28 while they cross a hollow portion also serving as a passage
10 241,

It is to be noted that a guide member 26 having a semi-lunar cross .
section and a guide member 27 having a substantially semicircular
cross section which are erected on the casing 6 are arranged on both sides

- of the hollow portion also serving as a passage 241, and these guide

15 members 26 and 27 guide the respective pistons 3, 4 and 9 passing in the
hollow portion also serving as a passage 241. In the rotary cylinder
apparatus 1 shown in Fig. 6, each of the pistons 3, 4 and 9 is constituted

by a substantiaﬂy cubic block, and it is separated from any cylinder
chamber when crossing the hollow portion also serving as a passage 241.

20  Therefore, when each of the pistons 3, 4 and 9 crosses the hollow portion
also serving as a passage 241, it passes while maintaining a
predetermined posture by the guide members 26 and 27-. In this
connection, not only the guide members 26 and 27 are used, but a guiding

small groove may be also provided on the bottom surface in the hollow

256  portion also serving as a passage 241 as in the above-mentioned first



smal | groove may be al so provided on the bottom surface in the hollow 25
portion also serving as a passage 241 as in the above-nentioned first 43
enbodi ment so that the small groove can cooperate with the guide nenbers 26
and 27 to guide the pistons 3,'-4 and 93 It is to be noted that, in the
rotary cylinder apparatus 1 which is of a type having six cylinder
chanbers and three pistons as shown in Figs. 5 5 and 6, suction and

di scharge are well bal anced and the torque less fluctuates. Further, in
each of tkenbadiegmingoethatlithentsmalhhgroozackani sboperataviwith t thee quiide
surfaces formed to be flat noves in or fromeach-%yTinder chanber having

t he i nner pgigibers 26n®ed 27t duide therpiacass 3;'be1ﬁ<1aéi stance 10 force obtai ned
by these flat surfaces being opposed to each other prevents the fluid from

| eaki ng bet weenyt Retd B RREEd YRabHAGRS: rdt@iéy?&?lind@r fipplairatus IDQll’rhi'c‘h”istﬁVi ng
e

vi scous grease or the like may be provided at the position where t

surface of ‘Zf’@;% ;n Oixl G1IRRR @A rhBertd'8nd $hié€ picbn8af s koW h I Rigst 8

i ncrease fh ng property while maintaining the l'ubricity. In thl$ 15
case, gONGAMP QOLUIRAT IR BRcRAAM 464 ARIPUARLHE SHA' BREStoRlub okl St ON
eac 11 or

so tha concave portion functions as the I'ng portion.
exanpl e, zi.g schog in Fig. 69, concave portions 3d and 4d nay be fornmed on
both side "SHMALEL 34 and 44 of the pistons 3 and .4 as the filling

port1 one 200 g SURNE-AROLLORE Y 6B 585, SR A Bl oo

Feci pr oc AATBRIBPAIET SERIEGHP SOBREd 1o Jr1aL Bes 1n O oraBRFR &AndeTnot
used. chamber having the inner Wails formed into flat surfaces, the resistancé
10  force obtained by these flat surfaces being opposed to each other prevents
the fluid from leaking between the respective spaces. However, a filling
portion having viscous grease or the like may be prqvided at the position
where the surface of each piston is opposed to the surface of each cylinder
to increase the sealing property while maintaining the lubricity. In this
15 case, concave portions may be provided on Both side surfaces of the piston
so that each concave portion functions as tﬁe filling portion. For
example, as shown in Fig. 69, concave portioné 3d and 4d may be formed
on both side surfaces 34 and 44.of the pistons 3 and 4 as the filling
portions and the above-mentioped viscous grease or the like may be filled
20 in these concave portions 3d and 4d. It is to be noted that forming the
concave portions 3d and 4d can alleviate the resistance caused by the
reciprocating motion of the pistons 3 and 4 even if the lubricant is not

used.

Furthermore, in the first embodiment mentioned above, the shaft

25 51 of the piston holding member 5 protrudes from the casing 6, and



Furthernore, in the first enbodi nent nenti oned above, the shaft 25 51 of

t he piston holding nenber 5 protrudes fromthe casing 6, and 44 connecting
this protruding portion to the drive source rotates the piston holding
menber 5 and causes the rotary cylindergqrenber 2 to follow this. rotation.
However, as in the rotary cylinder apparatus 1 shown in Fig. 7, on the
contrary, the shaft 21 of the rotary cylinder nenber 2 may 5 protrude from
the casing 6, and connecting the end portion 2la of the shaft 21 to a

drive SOdeb@nr{e@ﬁthﬂﬁWrotﬁﬁalrﬁgSﬁarﬁBh% tHy deiicessurte Edtates bhé pidbnas an
~ input side and cause the piston holding member 5 to follow the rotary

cylinder ridIadig edbbh SSM& causks YRE ¥ofary?cylindar h%hl%i“zefo fo(!l'de ¢hiystem
i s obtained, and the settlenent as a product can be inproved en t he
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opening 62 to the outside at a burst, Furthernmore, in the above-described

first enpddieneaterycxlindesimembespeni With sushda steucturenarspecaliedconta are

provided at positions
drive system is obtained, and the settlement as a product can be improved

10  when the shaft 21 is directly connect_ed to the motor.

Furthermore, in the first embodiment described above, both the
concave portion 61a of the suction opening 61 and the concave portion 62a
of the discharge opening 62 are configured to have a width of
approximately 80 degrees. However, the width of each of the concave

15 portions 6la and 62a can be arbitrarily set in accordance with
applications. For example, if a high compression ratio is applie'd, i.e.,
the present invention is used in, e.g., an air compressor, when the concave
portion 62a Qf the discharge opening 62 is formed to have a small capacity
of approximately 10 degrees, the compression ratio can be increased. As

20 aresult, the fluid can be discharged from the discharge opening 62 to the
outside at a burst.

Furthermore, in the above-described first embodiment, the suction
opening 61 and the discharge ~opening 62 are provided at positions
opposed to the outer peripheral surface of the rotary cylinder membér 2in

25  the casing 6 so that suction and discharge ére carried out from the outside



opposed to the outer peripheral surface of the rotary cylinder nenber 2 in
25 the casing 6 so that suction and di scharge are carried out fromthe
outside 45 of the rotary cylinder nenber 2. However, the suction opening 61
and the discharge opening 62 may be pgpvi ded on both sides in the vertical
direction of the rotary cylinder 2 or one side of the sane. Mreover, in

t he above-described first enbodinent, the piston 5 holding nenber 5 is
arranged on one surface side of the rotary cylinder nenber 2, and the

support shatges rﬁgal?nﬁyﬁﬁdpf o &Ber i OMMbRR vRE St subtibdi (%%erﬁ?@)el dnd owar d
y |

the inside of t nder portions 22a, 22b, 23a and 2 of the rotary

cylindet BRENELifargbOd) Hggédé may o @ﬁi%a on BtH dides!ith bie WWegtiedpport

shafts 527a ran nder 10 chanbers consisting of a
cruci f or myspage_of e r r Vs j ver, as shown in
Figs. 8 tguj%f?i%flh(gé& s’ioc%%}ﬂé# Hlﬁﬁgf zedﬁrb%ér‘g ?rﬁ'&h%gg m(;ec')nst Ituted by two

di scoi d nenbers,90a and 90k, and, ma n | d .

rotary cyli nderNﬁ’é'ﬁB‘é‘Fr’ oin h]esaWY%/'dﬁgﬁﬁéé&dgggtr i%brﬁéla&ﬁhtng?@tl’ngﬁ? gélsg@?a
fourth enbodiment. 15 Ip . the fourth enbodi ngnt, as shown in FiQgs. to 11,
a bead ngholdipgeme, Wa@ilﬁd’rﬁﬁnﬁﬁﬁilﬂnai’ng i‘?élgga‘?%s’&ﬁfﬂ 8€%Irf)?%yeg#é8§?’és 82a
are arranged at equal intervals is pravide the inner wal] of, the
circul ar megraberiZ; angd thessHpyt ﬂ%ﬁﬁ? B P&%agg Eﬂﬂe‘ﬂ’laﬁr rPrE’rrt’i%P I?S%%n
.rotatably supported inside the bearing nmenber 82. To this rotgé% E%Ibl nder
20 menber heldingfmembers toward @hwgw@@ft%cyémcferemrtw}% PER: GoRs2PRt
pierce toward the outer side in the radial direction but pierces on both of
the sidesand 28k ofxihd rofiargceylomderTmemnber 2ol oRseOILIHLY.t Hhes PaFtRST $r m

space corresponds to the hollow portion 24, and portions radial If( f or med
- and 4 held by the support shafts 52 and 53 are arranged in the cylinder

10 chambers consisting of a cruciform space of the rotary cylinder member 2.
However, as shown in Figs. 8 to 11, the piston holding members 90 may be
constituted by two disc‘oid members 90a and 90b and may be arranged on
both sidés of the rotary cylinder member 2. This will now be described
hereinafter as a fourth embodiment.

15 In the fourth embodiment, as shown in Figs. 8 to 11, a bearing
member 82 having an annular shape in which multiple needles 82a are
arranged at equal intervals is provided on the inner wall of the circular
space in the casing 6, and the rotary cylinder member 2 is rotatably
supported inside the bearing member 82. To this rotary cylinder

90 member 2 is formed a cruciform space that each end portion does not
pierce toward the outer side in the radial direction but pierces on both of
the sides in the axial direction. The central portion of this cruciform
space corresponds to the hollow portion 24, and portions radially formed
from the hollow portion 24 correspond to the cylinder portions 22a, 22b,

95 23a and 23b. In the thus formed cruciform space, a block-like piston 3



fromthe hollow portion 24 correspond to the cylinder portions 22a, 22b, 25
23a and 23b. In the thus forned cruciformspace, a block-Iike piston 3 46
having a hole 3a at the center thereof and a bl ock-like piston 4 having a
hol e 4a at the center thereof are slidghly fitted. One end of a drive shaft
89 protruding to the outside of the casing 6 and a piston hol ding nenber
90 fixed with a shaft 95 as a center of 5 rotation are arranged on both
sides of the rotary cylinder nenber 2 in the axial direction. That is, the

pi ston hO'I_fH\HHg@EQFé 338Gt ﬁx&@éﬁﬁértﬂﬂe?gopﬁgdt%% %EP grltrf]gi ?ﬁgg@ %gd 90b

arranged wth the rotary cylinder nenber nbers

are conneg{4d 4 ?a@ﬁ?@c@ﬁ q;tgen%%g%(%gréggﬁil'%ﬁ@&%ts 52 and 53 to whi ch fthe

pi stons 3 and are 1 nsert en the protruding portion
of the drive sh e [ e n shgwn) such as a
notor to rotat eﬁrn ég%@taoﬁp% sg{a% 890 gungg ??ugflﬁlo Qﬁﬁ%ﬂ@?ﬁeéaﬁlﬁga
cyl i nder sed of orti a and 22b and t he
hol | ow po?{]%gﬁ %APISF‘HI '§15 Eﬂ% ﬁﬁ%hxeandl ﬁﬁ%‘is ﬁg Asgveanter of
cylinder chanber 23 15 co he i nder port ns 23a and. 23b and
the hotl omﬁ%‘???@ﬁeﬂrapﬁ? egqt?‘oq hﬁs Rgﬁ\%lm tany ¢ gprmesbem2 infber ot ary
cyl i nder rrenber r ot ate,_lgh af a 1/2 speed of the speed of the piston
hol di ng mé¥bak E"Gc?lﬁnt hel hat:ige the r%é'iquho%mgr@ten&elt 9@ ipiconstitutadibyg
menber 90, and the_ respective cylinder portions 22a, 22b, 23a and 23b
conmuni catt@ondigeoid membsrsi Plasand: 8ab saionangedopa bh rcheamdtarydicytindiege
opening 62. It is to be noted that the operation in the fourth enbodi ment
is sin| anember Zathénebehwetn s snddiesdimembesn direhmnmerpeditd iearhi sthepabl ed
by this operation. Wien this fourth enbodiment is used as a punp, since
by two support shafts 52 and 53 to which the pistons 3 and 4 are inserted.
10 In addition, when the protruding portion of the drive shaft 89 is
connected to a drive source (not shown) such as a motor to rotate the
piston holding member 90, the piston 3 moves in a cyiinder chamber 22
composed of the cylinder portions 22a and 22b and the hollow portion 24
in the sliding manner, and the piston 4 moves in a cylinder chamber 23
15 composed of the cylinder portions 23a and 23b and the hollow portion 24
in the sliding manner. By this operation, the rotary cylinder member 2
rotates at a 1/2 speed of the speed of the piston holding member 90 in the
same direction as that of the piston holding member 90, and the
respective cylinder portions 22a, 22b, 23a and 23b communicate with a
20 non-illustrated suction opening and a discharge opening 62.
It is to be noted that the operation in the fourth embodiment is
similar to that in the first embodiment and the pump action is enabled by
this operation. When this fourth embodiment is used as a pump, since

the respective cylinder portions 22a to 23b do not communicate with the

25  outer peripheral surface of the rotary cylinder member 2, a suction and



the respective cylinder portions 22a to 23b do not comunicate with the 25
outer peripheral surface of the rotary cylinder nenber 2, a suction and 47
di scharge nechanismis provided at an outnost peripheral portion which
enabl es communi cation with the respectigge cylinder portions 22a to 23b on
both end surfaces or one end surface of the rotary cylinder nenber 2. In
each of the foregoing enbodi nents, any one of the rotary 5 cylinder nenber
and the piston hol di ng nenber protrudes fromthe casing as the input side,

and the otfjgch&ffe m'sechaﬁ%ﬁqg?r@%déa 40 8nCARMEstSpedphbiel f)&lthwvmcﬁ' de. .
However, both shafts 21 and may protrude from the casing 6, and one

rotary Cy'érggﬁﬂ@?%%ﬁw&t QHech‘éﬂ ;éaﬁgehk}e%y% éé‘ﬂ?@nsm td 938! | v,

i n each of oreg0| ng e rrents t he appar at us
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force of e apparatus may econ 0 ro ot h
shafts 21 and 5 by f eed} the fl ui the . cylinder r so that

oEt puts can be g\(/j\/h# q;%ﬁ][? &8 1%41 éo%l.z%\?i 51_aLny ggeF?ngﬁedr%,tag?r 1':5h
show a |n i C e rotary |nera a ordin o] e
presen? i n‘Wg ‘fe n?%mPSFlf"}% tg’d’ 8§St8nf F‘ﬂﬁ)‘ngr 6'?%&1 H&i‘ﬁ}lﬁ v&rﬁ t ai ns
a rotation output E S|ng nerg‘iﬁ e fluyid. It I S t‘f be. noted that the
fluid usedcasdng agrthednpnf side, ang § §°t #HORe AR ARcorpazated inthe cpsing § a

i quid such as il or water, and may,  be a 20 gaaseous body such as air or

gas. Furt hes the fallowkrgsidac e Hawever boﬂbﬁbﬁﬁs hand Slumay peatprde rqmes

whi ch are baS| cally the sane as those described 1in connection with the
enbodi ment thes¢asing it anidyene rotagy£ylinder appayatus may cope with Hoghafitbe.

types. Additionally, in each of the foregoing embodiments, there is

10 provided the apparatus performing the pump action by rotating the
cylinder member by using drive force of the motor, but the apparatﬁs may
be configured to rotate both shafts 21 and 51 by feeding the fluid into the
cylinder member so that outputs can be obtained from these shafts 2i aﬂd
51.

15 Figs. 13 to 15 show an embodiment in which the rotary cylinder
apparatus according to the present invention is configured as a fluid
rotating machine which obtains a rotation output by ﬁsing energy of the
fluid. It is to be noted that the fluid used as a &ive source in this
embodiment is not restricted to a liquid such as oil or water, and may be a

20 | gaseous body such as air or gas. Further, like reference numerals denote
the structures/principles which 5re basically the same as those described
in connection with the embodiments shown in Figs. 1 to 4, thereby
omitting their explanation. -

In this embodiment, a shaft 21 which is a center of rotation of a

- 25  rotary cylinder member 2 is determined as an output shaft, and its end



In this enbodi nent, a shaft 21 which is a center of rotation of a 25
rotary cylinder nmenber 2 is determned as an output shaft, and its end 48
protrudes to the outside froma casing 6. Furthernore, guiding neans

consi sting of guide grooves 26a and 27aﬁﬁnd convex pieces 3b and 4b is not
formed between the pistons 3 and 4 and the cylinder nenber 2, but novenent
of each piston is guided by only three surfaces, i.e., both of the 5 side
surfaces of the cylinder chanbers 22 and 23 and the bottom surface. That

i's, the | g,,onphdé&s e63hecslistdelfraaneating e FreatRrirel %lﬂi&ﬁf‘g nrdandrder

chanmbers 22 and 23 matches with the |lateral cross-sectional shape of the
pi stons 3 s s W ; ' ' | e end
it of Rl bré AL hHADTPARA cbfivel pRdes 3HRAAUIs nol!

side (centra cylin portions 22a 10 to n the

| ongi t udi {l%tkvﬁgd{jﬁgi%ggncw&&?&te}ée%gr?tQﬁd "gld Qﬁiiggélr Lxggngﬁer of gy LO be

noted tha ottomsurtace o ow portio shape
accordi ng ofe t Ak r ' h 14S t
| ateral c r%@‘s’-g@%c ti%neéQﬁsﬁ%%%& g? gggcg%& 3))9 rk?[hlé %%VF? A § gfacb%f f%‘d r%dtbzﬁglﬁbe 15
23b is_equal, to t.he cross-sectional shape t ol | ortion 24
connec?ed ﬁlgetsl‘i'é‘g%ceﬁo?ﬁ%c?ngﬁl%éerf %Wﬁgf ﬁg %?E?%P%%gﬁg%?ﬁ@%swfﬁﬁ% k
circul ar te . mterial, by, e.g., a.cutti nethod, it is pgssible to form
a crucif (% ﬁ?b So eci%*s‘?réi i ?rg%&seﬁﬂenﬁ Ifagwepd{}t % woa'ﬁd?‘?wlwltihﬁjer
portions 22a to 23b. In addition, since both of the corner portions of the
20 bot t om elindarechpmhers 22,and 33 gnatshesnwith dbeylatgral, crossrsestiopalet hod
or the |ike may have a rounded shape, its processing is very easy. Here, as
shown in, shape ofjthe pigtonsadhand 4 nehighstwilk be deacribed daser dnadetaidt ai ned
by rounding both of the corner portions 11 of its bottom
Moreover, one end side (central side) of each of the cylinder portions 22a
10  to 23b in the longitudinal direction communicates with the hollow portion
24,
It is to be noted that the bottom surface of the hollow portion 24
has a shape according to each of the cylinder portions 22a to 23b. Thatis,
the lateral cross-sectional shape of each of the cylinder portions 22a to
15 23b is equal to the cross-sectional shape of the hollow portion 24
connected to these portions. By forming the cruciform groove to a thick
circular plate material by, e.g., a cutting method, it is possible to form a
cruciform groove consisting of the hollow portion 24 and the cylinder
portions 22a to 23b. In addition, since both of the corner portions of the
20  bottom surface of the cruciform groove manufactured by a cutting method
or the like may have a rounded shape, its processing is very easy.
Here, as shown in, e.g., Fig. 16A, each of the pistons 3 and 4 has a
shape obtained by rounding both of the corner portions 11 of its bottom

surface, and its lateral cross-sectional shape is matched with the lateral

25  cross-sectional shape of each of the cylinder portions 22a to 23b.



surface, and its lateral cross-sectional shape is matched with the | ateral
25 cross-sectional shape of each of the cylinder portions 22a to 23b. 49
Additionally, a top surface of each of the pistons 3 and 4 (surface opposed
to the piston holding nenber 5) is a flgt surface. Therefore, the top
surface, both of the side surfaces and the bottom surface of each of the

pi stons 3 and 4 are brought into contact with the surface of each of the 5
cylinder portions 22a to 23b closed by the casing 6 and the piston hol di ng

menber 5 Qy@ditiditalByltd op s@itHES 0Pbackol thE pilonkl $hES4 Is@idcd oppdseaby
assuring the air-tightnéss/liquid-tightness between the cylinder "portions

22a to 23Qq2fKk F#Egtéﬂf ?Jgﬁ]&?‘ggﬁéggt‘,éﬁ gf;\igfjﬂﬁat tsﬁ?t;gée‘ﬂi Gy PN fﬂf}e{) llegf) 6de

assuredly preve | onal an insertion
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surface of a sndl ower case e output
shaft 21 pr. dgs t Lide . ' ' r he I nsertipn hole
64e. Furt elrgﬁgﬁpgr gvzli |r‘11gQ§e' gg{)lc%}\gtgl%r %‘%)A\}gcgﬁﬁ# ﬁgthﬁen%%l&@g%roﬁfa%aéﬁbf’% Pﬁ%
insertion hele, 64e and rth providi ng, 15 an 0,rin 8_at, t hat, .groove
can_ el STRASK RIS Fn TE Aap FISECHE U dalthe 6 Adthe i tonRolafagy
the pressure gan pe preyented frombei re sed. An inlet 61 for a fluid
i s opened B ag i°8 /T et%‘?%i%}%ﬁgc?ﬁlg?ﬁb&%ﬁ@rﬂié@@ 3And 4, dhezabyini cat e
with the cylinder éﬁort_i ons 22a to Zé%b_ 20 Whﬁlr;f‘ the pistons 3 and 4 reach
subst ant i #8spring the gar-tightpgss/bgyid tightngss betwegndhe exlinderpontionsr 2 as
seen fromthe rotary shaft center O of the rotary cylinder nmenber 2, and

i s closed 2%n & 2ith and Hwgnpistonst 2 and 4. t Hdhatcig,i uidraarobe frghen 23b

when the pistons 3 and 4 are at a position of
assuredly prevented from leaking.

10 Additionally, an insertion hole 64e for inserting an output shaft 21
therethrough is provided on the bottom surface of a small s-pace 64c of a
lower case 64. An end of the output shaft 21 protrudes to the outside of
the casing 6 from the insertion hole 64e. Further, providing a concave
groove on the inner surface of the insertion hole 64e and further providing

15 an O ring 48 at that groove can seal between the output shaft 21 and the
lower case 64. As a result, the pressure can be prevented from being

- released.

An inlet 61 for a fluid is opened by rotation of the rotary cylinder
member 2 so as to communicate with the cylinder portions 22a to 23b

20 when the pistons 3 and 4 reach subétantially outer peripheral positions of
the rotary cylinder member 2 as seen from the rotary shaft center O of the
rotary cylinder member 2, and is closed so as not to communicafe Wiﬂx the
cylinder portions 22a to 23b when the pistons 3 and 4 afe at a position of
substantially 45 degrees of the rotary cylinder member 2.

25 Furthermore, an outlet 62 for a fluid communicates with a shallow



substantially 45 degrees of the rotary cylinder nenber 2. 25 Furthernore,
an outlet 62 for a fluid communicates with a shall ow 50 concave portion 62a
formed on the inner wall 64d of a | arge space 64b. That is, the outlet 62
for a fluid is opened by rotation of t@g rotary cylinder nmenber 2 so as to
communi cate with the cylinder portions 22a to 23b when the pistons 3 and 4
reach a position of approxinmately 45 degrees 5 of the rotary cylinder
menber 2 as seen fromthe rotary shaft center 0 of the rotary cylinder

menber 2, cer\'iﬂk%des 613618 GEL fRSBQtort €hé ARRURI wallesd of a 1dgseCpassieabenbers
22a to 23b when Phe pistons 3 and 4 reach a substantially outer peripheral

osition rQt.a ¥ Q. W4 Dotdtk 1 fluid
gut | et GZ%Ptgh%Or%dBég%sG?gﬁ?e ucei‘?d 11(% ?éu-ég??‘({ gx ?gg#gf%n(g‘eﬂ?gﬁgttiag% to a
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position where a conmunication hole 61b is fornmed, with respect to a
rotating subetantiallyfouter pevipheyal ppsitin of theretary cylinderapesther 2.ne
concave portion 62a is formed across an area froma position where a
conmuni cati on hihe fieid Btlat 63 arngl thefleid bublet 62 are formed so as to reduce
10 the flow resistanée relative to a flow of a fluid and carry out the
continuous rotary operation. For example, the fluid inlet 61 and the
fluid outlet 62 are formed at positions opposed to each other with the
rotary cylinder member 2 therebetween in such a manner that the fluid
can flow straight without changing its direction in the casing 6. A
15 concave portion 61a of the fluid inlet 61 and a concave portion 62a of the
fluid outlet 62 are formed in a wide area with fespect to a rbtating
direction of the rotary cylinder member 2. For example, the concave
portion 61a is formed across an area from a position passing the cylinder
portion (cylinder portion 23b in Fig. 14) with the pistons 3 and 4 having
20 moved to the outmost side to a position where a communication hole 61b
is formed, with respect to a rotating direction of the rotary cylinder
member 2. Furthermore, the concave portion 62a is formed across an
area from a position where a communication hole 62b sfarts to a position

immediately before the cylinder portion (cylinder portion 23b in Fig. 14)

25  with the pistons 3 and 4 having moved to the outmost side. Moreover,



I mmedi ately before the cylinder portion (cylinder portion 23b in Fig. 14)
25 with the pistons 3 and 4 having noved to the outnost side. Mreover, 51
each of the comunication hole 61b of the fluid inlet 61 and the

conmmuni cation hole 62b of the fluid oug%et 62 has a passage area which is
sufficiently larger than each of the cylinder portions 22a to 23b. In this
manner, the fluid inlet 61 and the fluid outlet 62 are fornmed at opposed 5
positions, each of the concave portions 6la and 62a is forned in a w de

area, andggagNoPlthieNoaRATNI¢AN OHole0l6ab 6Fbtland1@ib intetl ®1Maghd OtHwve a
| ar ge passage area. Thus, the flow resistance of the fluid beconmes small.

As shown ichFrﬁQ{lic]a%iOé-fzﬂﬁleC@ﬂﬁngl?@?lﬁfiﬂ%tﬁgb%?ﬁaE ae;f)iééﬂg@ drdlaShich jsl0 and

t he concave portion a of t urd outlet 62 are fTormed so as to be line
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hal f of the distance fromthe line to th LL,sfon 4 I, , 1.e. ..the fluid
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upper end side in Fig. 14 corresponds _to a position_obtained when a

subst ant i @ 13rgeopassaggrea. ¢ diws, theaflews registance Pﬁé?’ﬁuﬂﬁilggb%‘}?%h t he
rotary shaft center 0 and the rotation central position X in the clockw se
directi onsamall. further another turn corresponding to a substantially half

of the width of the piston 4 (or 3) is nmade in the counterclockw se
di rection. Moredwseshown in Fig. 14, the concave portion 61a of the fluid inlet 61

10 and the concave portion 62a of the fluid outlet 62 are formed so as to be
line symmetric with a line running through the rotary shaft center O of
the rotary cylinder member 2 and the rotation central position X of the
piston holding member 5 therebetween. A position of the concave
portion 61a on the lower end side in Fig. 14 is formed to the vicinity of. the

15 line running through the rotary shaft center O and the rotation central
position X. More specifically, it is a position close to a substantially half
of the distancé from the line to the piston 4 (or 3), i.e., the fluid inlet side.
Furthermore, a position of the concave portion 61a on the upper end side
in Fig. 14 corresponds to a position obtained when a substantially

20  135-degree turn is made from the line running through the rotary shaft
center O and the rotation central position X in the clockwise direction and
further another turn corresponding to a substantially half of the width of
the piston 4 (or.3) is made in the counterclockwise direction. Moreover,
since a flow path cross sectional area of each of the concave portions 61a

25 | and 62a can be controlled by a value in a depth direction, it is set so as to



since a flow path cross sectional area of each of the concave portions 6la
25 and 62a can be controlled by a value in a depth direction, it is set so
as to 52 decrease the fluid resistance. This fluid rotating nachine 1 is
provi ded with back pressure releasing ans. The back pressure rel easing
means is constituted by, for exanple, piston back-and-forth novenment back
pressure releasing 5 neans 12, cylinder side back pressure rel easi ng neans
13 and a piston holding nmenber side back pressure rel easi ng neans 14. The

pi st on backecregsd ehé AuiARERthnea&ck pressure releasing neans 12 is, for
exanple, a cruciformgroove formed at the center of the bottom surface of

t he hol | ow port iﬂﬁszﬁuiah?ot%'ffpiféeflﬁﬁﬁﬂfeo‘iv?s ll%_ '

1.S5:430 016t Qn
back-and-forth novenent back ssure releasi é’aﬁn%%&ns&llél P(%rc%egre%sélrﬁs to

be slightl r t I chqof th i stons 3 gnd 4.. . As
shown in #?éééé’é}g‘é lg&gﬁgi ft eeggggggﬁés@aﬂ%}%ﬁsg}éug%aﬂs[ fsoﬁ%lbe%ﬁ"tleﬂeby’hol | ow
portion 2 I t_.canycause the r.especti cylinder portions 22a to 23b to
comuni caﬁg.r %’haerpg}%rBI,S%geeﬁaflf'aE‘%ﬁ{?ﬁi{ﬁo'r‘?%?’g?sqntyl agk pregsyte relepsing s o
fluid,.the pist 3,and 4 are ngt | ocked by the |iquid pressure and the
snoot 1P opéPE?PB 2&% scyéﬂ'ﬁfﬁreﬁll‘.?drel hﬁaﬁ PRESFYRP, r‘%/lﬁés‘d% WEANS: 35@“@ ScPisbom|

area of the,grucifor r ppv Is sufficiently smaller than the | ateral
Cross sec[l?‘l}aéﬂ‘g g}eégg}agsgﬁ‘cﬁaéfppﬁ%sqﬂesrtei?gslggdﬁgaas 14i nce the pressure of
the fluid flowing into the cylinder portions 22a to 23b fromthe fluid
inlet 20 61 prad %ammwracbgcmmdh@rgbsmvgnaerstndmk tpressyre geleasings t he
fluid rotating machine 1 is not deteriorated. However, the cruciform
groove 12mgsangHe isi, fooexpaadeaaderugifonmnpreamenforimak apithe senter of €hsi ng

means nay be elimnated when gas is used as the fluid, for exanple.
bottom surface of the hollow portion 24. The cruciform groove 12 as this

10  piston back-and-forth movement back pressure releasing means is formed

so as to be slightly longer than the length of each of the pistons 3 and 4.

.As shown in Fig. 14, even if the _pistons 3 and 4 arelpositioned in the

hollow portion 24, it can cause the respective cylinder portions 22a to 28b

to communicate. Therefore, even if a non-compressible liquid is used as

16  a fluid, the pistons 3 and 4 are not locked by the liquid pressure and the

smooth operation is enabled. Incidentally, the passage cross sectional

area of the cruciform groove 12 is sufficiently smaller than the la;eral

cross sectional area of each of the pistons 3 and 4. Since the pressure of

the fluid flowing into the cylinder portions 22a to 23b from the fluid inlet

20 61 practically acts on the pistons 3 and 4, the efficiency as the fluid

rotating machine 1 is not deteriorated. However, the cruciform groove

12 as the piston back-and-forth movement back pressure releasing means
~may be eliminated when gas is used as the fluid, for example.

The cylinder side back pressﬁre rel.easing means 13 is used for

25  releasing the back pressure generated between the rotary cylinder



The cylinder side back pressure releasing neans 13 is used for 25

rel easi ng the back pressure generated between the rotary cylinder 53 nenber
2 and the |lower case 64 during the operation of the fluid rotating nachine
1 and snoothing rotation of the rotary yIinder menber 2 and the |ike, and
it is, for exanple, a hole 13 (Fig. ? piercing the four base portions
25. Fbmever, the cylinder side back pressure rel easing nmean is 5 not
restricted to the hole 13 piercing the base portions 25, and for exanple

[t My be rfefib@pYeadd the15wdr @asaemmx%gmﬁed%%ﬁbnsameceum rotalifng Ot ary

cylinder menber 2 as shown in Figs. 17 and or it my be a groove 13
formed on e mve] 8A and
18B. These ?‘lﬁrlgg a‘Qﬁi lsg]?)%qhﬂ{gcg{;ﬁt er ggslg) @%ﬁ@?&f’gﬁ lréeiJI gZ%I}éng
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nmeans so that the back pressure is released to the outside of the casi ng
6. The pi €X8MMEIitimay RBegTOOVEC %&mmﬁ&s’sapémtéw&grwwaﬁwfw of s used

for releasing the back pressure generated bet ween the_piston 20 hol ding
nmember 5 &hd roberyupykindenmember g amphewinist Bigsod 7oand B8, pr it smanibed ng
menber 5 during the operation of the fluid rotating machine 1, and it is,
for exanplgroowe A8 forined Phan inhepwall bdd ofhthelewemcass Gdras shewbein 5.
However, the piston hol ding menber side back pressure
Figs. 18A and 18B. These three types of the cylinder side back pressure
10 releasing means 13 have a structure for releasing the back pressure by
uniformizir;g the pressures on both of the sides of the rotary cylinder
member 2 and can prevent the fluid from leaking to the outside of the
casing 6. Further, if it is possible to allow the fluid to leak to the outside
of the casing 6, as shown in Figs. 19A and 18B, for example, the through
15 hole 13 is formed to the lower case 64 as the cylinder side back pressure
releasing means so that the back pressure is released to the outside of the
casing 6.
The piston holding member side back pressure releasing means 14
is used for releasing the back pressure generated between the piston
20 holding member 5 and the upper case 63 to smooth rotation of the piston
holding member 5 during the operation of the fluid rotating machine 1,
and it is, for example, a hole 14 (Fig. 14) piercing the piston holding
member 5. However, the piston holding member side back pressure

releasing means is not restricted to the hole 14 piercing the piston

25 holding member 5, and it may be a groove 14 formed on an outer



rel easing nmeans is not restricted to the hole 14 piercing the piston 25

hol ding nenber 5, and it may be a groove 14 forned on an outer 54

peri pheral surface of the piston holding nmenber 5 as shown in Figs. 17 and
38, or it may be a groove 14 forned on5dan i nner peripheral surface of the
upper case 63 as shown in Figs. 18A and 18B. These three types of piston
hol di ng nmenber side back pressure rel easing neans 14 have a 5 structure for
rel easi ng the back pressure by uniform zing the pressure on both of the

si des of tPwipheéralnsuidhcd o threnpiaton lmidingamember 5t as shofwruinl Figs otV

| eaking to the outside of the casing 6. Furthernore, if it is possible to

al I ow t he 4y{diBg, bp it Ay be d frocvet 54 derméd lolean dahey peripherat xanfalce ofa
t hrough hole 14 may be forned to the upper case 63 as the piston holding 10

menber si 4feb@skePbasS 63cad §hedal i FipanE8AaridhaBBL heThaktinteestypes ofs
rel eased to the outside of the casing 6, as shown in Figs. 19A and 19B.

Mbr eover , (#iggor{ Iﬁglﬂi,{rﬁﬁgﬁ%rnﬁ‘a@ B&cK pPresPafy rdRthsthE hmdahybl4 daRle a

circul ati gn nechani s r exanple, as shown in Fig. 21, this lubricant
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10 member side back pressure releasing means so that the back pressure is
released to the outside of the casing 6, as shown in Figs. 19A and 19B.
Moreover, the fluid rotating machine 1 is provided with a
lﬁbricant circulation mechanism 15. For example, as shown in Fig. 21,
this lubricant circulation mechanism 15 includes: a lubricant tank 16; a
15 lubricant inflow passage 17 which communicates with the back surface of
the rotary cylinder member 2 and leads the lubricant from the lubricant
tank 16 into the casing 6; and a lubricant outflow passage 18 which
communicates with the back surface side of the piston holding member 5
and leads the lubricant to the lubricant tank 16. A non-illustrated filter
20 is proﬁded in the middle of the lubricant inflow passage 17. Incidentally,
as the lubricant, any material Having the lubricity such as lubrication oil,
lubrication grease, water, gas or any other fluid can be used.
The lubricant inflow passage 17 is connected to a port 19 provided
to the upper case 63. The lubricant led from the port 19 into the upper

25 case 63 is transmitted through the gap between the respective members



to the upper case 63. The lubricant led fromthe port 19 into the upper 25
case 63 is transmtted through the gap between the respective nenbers 55 in
the casing 6, the cylinder side back pressure rel easing neans 13, the

pi ston hol di ng nenber side back pressugg rel easing nmeans 14 and others to
| ubricate the sliding surfaces. The lubricant then flows out froma port
20 provided to the | ower case 64 to the |ubricant outfl ow passage 18 5 and
is circulated to the lubricant tank 16. This lubricant circulates to the

| ubri cant jhathe ddbsingh6, thebeyliader sidd baclpaiesgerel FeleaSirigtmeiingd 18, €R&I NY
6, the lubricant outflow passage 18, and the lubricant tank 16 in the
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rotation of the rotary cylinder nmenber 2 and the piston holding nenber 10
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the fluid j . [ | di '
rember 2 A9 20rRrovifiel 68 ehedbla? s RIPAL b AREnt BEIGhYotie 187 1
tt t ' f f h t haf t 221 Th [ f the flui'd
Fotat ity ih i grpulisd B heyBlicRt 3k, Lo, iy TuBRcagh Arvlatesifen
f Fi gs. A : first, .in the st .sh .0 Fig, 20A,
the pi st orth 1ebBieeng ignkrietithedubrien e RoBopER e, uAE S iEessdingd 22
[ iti t h 20 hal | ti 24 of . th t [ ) nmb 2.
A [his pdiiheoubRRnb oS BRSSEstult b ibey A ok LS A8 B38| nder
portions 22a and _22b, On the other hapd, the piston 4 seem ngl¥
reci pr ocatmentipped herdes) by detiligng s riffezenes dm prepsure genezated dhied t o)

t he out nost )
rotation of the rotary cylinder member 2 and the piston holding member

10 5.

The fluid rotating machine 1 having the above-described structure
rotates by a pressure of the fluid. That is, when the fluid is supplied to
the fluid inlet 61, the piston holding member 5 and the rotary cylinder
member 2 and the like demonstrates the rotary motion, thereby taking

15 out the turning force from the output shaft 21. |

The operation of the fluid rotating machine 1 shown in Figs. 13 to
15 will now be described with reference to Figs. 20A to 20F.

At first, in the state shown in Fig. 20A, the piston 3 seemingly
reciprocating in the cylinder portions 22a and 22b is positioned at the

20 hollow portion 24 of the rotary cylinder member 2. At this position, the
piston 3 is simultaneously engaged with the cylinder portions 22a and
22b. On the other hand, the piston 4 seemingly reciprocating in the
cylinder portions 23a and 23b has reached (pushed to) the outmost
peripheral edge portion in the cylinder portion 23b of the rotary cylinder

25 member 2.



peri pheral edge portion in the cylinder portion 23b of the rotary cylinder
25 menber 2. 56 In this state, the cylinder portion 22b is opposed to the
concave portion 6la of the fluid inlet 61, and the cylinder portion 22a is
opposed to the concave portion 62a of gghe fluid outlet 62. Mreover, the
cylinder portions 23a and 23b are opposed in a space between the concave
portion 5 6la and the concave portion 62a, i.e., a position at which the
" concave portions 6la and 62a are not forned. In this state, when the fluid

flows into the pylthigl@tafqriheoByldrler fpotionh22h lidi shpo¥ett tPthe IBRcAFESSUr €
of the fluid pushes the piston 3 toward the cylinder portion 22a. Since

the autor ghalibABIGEG (Rl RAP ikl ®1l AnkliHeerlovdan oo uDhig opBbRid 8

central position X, the proceeding force o t he pi ston 3 becones

rotating Hie gizhop fsib'62IPEP Tho Tuliobilnd &5 Bea0ed A RARLES the

pi ston hol di ng around the rotation centr posi
It ' ' { ' I Iti X
whi ch caugBttiphd 23 2h8%ah 1Y BoBRel B Vsndds Tl Ak EFUGAR B 27
haf t o ,T | St 31 d.by th . f .t fluid which
ool oobih, g i it B BB SR 58) b IGeRERE°HE S Blom i “bibat T
di schar gi gg}_t.he fl.uid é%t he cyljpder portion 22a fromthe fluid outlet 62.

On the ot REFtipBgflaan &ﬂrﬁ‘l’%xﬁ r , as the piston holding nenber 5 20
rotates, the piston.4 in the cylinder portion 23b_is returned toward the
hol | ow portion Z‘A.t?ﬁlﬁ)\ﬁéﬂé?’,WQPnt?h%%ﬁBM?Wstlﬁéofqh@i evlbaderpartinr 22% st ons
3 and 4 flows fromthe, cylinder portion 23b through the cruciform groove
12 to t heframethe fluidginlepfrl,i the pressere pfthesflmidopushes the piston 3

toward the cylinder portion 22a. Since the autorotation central position
10 Xl1is deviated from the rotation central position X, the proceeding force of

the piston 3 becomes force for rotating the piston holding member 5

holding the piston 3 and rotates the piston holding member 5 around the

rotation central position X. As a result, since the piston 3 rotates around

the rotation central positibn X, which causes the rotary cylinder member
15 2 to rotate around the rotary shaft center O.

The piston 3 is pushed by the pressure of the fluid which has
flowed into the cylinder portion 22b from the fluid inlet 61 while
discharging the fluid in the cylinder portion 22a from the fluid outlet 62.
On the other hand, as shown in Fig. 20B, as the piston holding member 5

20 rotates, the piston 4 in the cylinder portion 23b is returned toward the
hollow portion 24. However, at this moment, the fluid between the
pistons 3 and 4 flows from the cylinder portion 23b through the cruciform
groove 12 to the other cylinder portions 22a to 23&, anld rotation of the
piston holding member 5 causes the cylinder portion 23b to start to

25 overlap (be opposed to) the concave portion 6la of the fluid inlet 61.



pi ston hol di ng nmenber 5 causes the cylinder portion 23b to start to 25
overlap (be opposed to) the concave portion 6la of the fluid inlet 61. 57
Thus, the fluid starts to flowinto the cylinder portion 23b fromthe fluid
inlet 61. That is, the novenent of the gy stons 3 and 4 is not prevented
(not hydraulically |ocked) by the pressure of the fluid, and the pistons 3
and 4 snoothly nove. In addition, the piston holding nenber 5 and the 5
rotary cylinder nmenber 2 snoothly rotate. Additionally, the fluid which has

flowed i ntPhtbetkey fividtaPty td Adw A6 thieodplidtfer boktfon @_3%5&% %ﬁgtﬂuﬁgous' y
I er nmenber by

rotates the piston holding nenber 5 and the rotary cylin

pushing f oipie¢ 81t NThdt &t e 3InodHhBnE R ﬁh&gﬁ@kdﬂs 3t Eye&tﬂ ﬁraﬁeq}%lgﬁds

fromthe position of the 10 rotary sha nter 0 o rotafy cy der
menber 2 tQqk tficalRELd ﬁ%ﬁ ' I8 0O e id foromthe
concave po(rﬁtoi gﬁr %%a cﬁa ]Bﬁe &?'??J?B | nﬁt gfeééiﬁgf]og t-';ilrel Qgi@’oa%%;{heo‘ﬂ?g?% fluid
in the cyl] r ' o] t . Leation . hole 62b,side. Fyrther,
pushi ng t héé&giqs?[gﬁ&gm%&n% ﬁg f ﬂiaéﬂg'élggs gp&%ﬁ ngl?)?l 'ﬂgtl?l%mbfg%teﬁ?ﬂ H;hﬁ force
of thexpiston_hol di nmenber ' On,t.he other hand, in this state, the
pi st ond4 ﬁé’gﬁf’{/cgﬁﬁpgf%?@g’ef'g’ SmS?%hlVJﬁgﬁ?e't he rotary cylinder menber 2.
That is, the pis .4 tries.to ve to the rotary shaft center 0 of the
. rotary cylinder ‘%@ﬂ’&b‘?“a}iﬁf}‘["n@u{a}@lﬂﬁ\kﬁ%ﬂqﬁg intgvide exlinder portioner
portion 23b fromthe fluid inlet 61. 20 However, since the front and back
parts of t4dP pﬁ?' ey the fluid:énletcbddcentinpauslyopetatespbhe i pister ahaldinghe
pressure is balanced, rotation of the rotary cylinder nenber 2 is given by
t he pi st ormemimrgd apd)the rotary cylindes membearyRi hyepushing forvedtd shd t he
cylinder portion 23b overlap the
piston 3. More specifically, the piston 3 proceeds from the position of the
10 rotary shaft center O of the rotary cylinder member 2 to the outer
periphery by the pressure of the fluid from the concave portion 61a of the
fluid inlet 61 and tries to push out the fluid in the cylinder portion 22a on
the communication hole 62b side.
Further, pushing the piston 3 by the fluid pressure can obtain the
15 turning force of the piston holding member 5.
On the other hand, in this state, the piston 4 hardly contributes to
rotation of the rotary cylinder member 2. That is, the piston 4 tries to
move to the rotary shaft center O of the rotary cylinder member 2 by the
fluid which has flowed to the cylinder portion 238b from the fluid inlet 61.
20 However, since the front and back parts of the piston 4 are connected to |
the concave portion 6la and the pressure is balanced, rotation of the
rotary cylinder member 2 is given by the piston 3 (Fig. 20C). In this
state, the cylinder portion 22b and the cylinder portion 23b overlap the

concave portion 6la of the fluid inlet 61. However, when the piston

25 holding member 5 and the rotary cylinder member 2 further rotate and



concave portion 6la of the fluid inlet 61. However, when the piston 25

hol ding nmenber 5 and the rotary cylinder nenber 2 further rotate and 58
reach the position shown in Fig. 20D, only the cylinder portion 23b

remai ns as the cylinder chanber overl aggi ng the concave portion 6la of the
fluid inlet 61, and thereafter the pressure of the fluid acts on the

piston 4. That is, the fluid pressure pushes .the piston 4, the piston 4 5
pushes the fluid in the cylinder portions 22b and 23a and the hol | ow

portion 24eaddtHoRitibansBowa fnisdhigd, 20Dereatly tiné ndydimderg polrtionu28bng
force. In other words, the piston under the fluid pressure is changed from

the pi StOF,e déiastat@tm% ARdér chatnbéeoPelappine tHe @nEavbesorticn 614 e
rotary cylinder menber keep rotating. 10 the other hand, in this

state, Oﬂkﬁetgﬁi&xhi&dei, R tREredber EREBIrRSsdEfe e Fiudodcts arithe

over | appi ng the concave portion 62a of the fluid outlet 62, and the fluid
0, Y AR, ORI 20 o RSO kBT e p b e e s
por 1 dh 2 4nes0 e R0 1A the” BTASE PhasRARTR2hoatd aag ding 1hE BHIORIL,
Fur t her , | BECIns 24naHEl BB tARibes PESPER; thEeh BleidEabiReRft friips” °™
he 1101 dEorea nar bhAHaTOTsls. e BIAB 23 AR thRcFid RiCe Rt e Ehnaad, ©
Fhe- posi { fopr thesptiépB ot thapiston 4 gt pis eribeldingoembers epdithe
coneave porroi:lu?; cglligdgi nggxgb];l' l‘J?.i lgeeipnl'(sttatiGnlg.and the concave
10 On the other hand, in this state, only the cylinder portion 22a
remains as the cylinder chamber overlapping the concave portion 62a of
the fluid outlet 62, and the fluid in the cylinder portion 22a is discharged
from the fluid outlet 62. However, when the piston holding member 5
and the rotary cylinder member 2 further rotate and reach the position
15 shown in Fig. 20E, the cylinder portion 23a also overlaps the concave
portion 62a of the fluid outlet 62, and the piston 4 is under the fluid
pressure from the concave portion 6la. Further, the piston holding
member 5 is caused to rotate, and piston holding member 5 and the rotary
cylinder membef 2 rotate while discharging the fluid in the cylinder
20 portion 22a and the fluid in the cylinder portion 23a from the fluid outlet
62 (Fig. 20F).
Furthermore, the positional relationship of the cylinder chambers
relative to the concave portion 61a of the fluid inlef 61 and the concave

portion 62a of the fluid outlet 62 is thereafter sequentially changed from

25  the cylinder portion 22b to the cylinder portion 23b, the cylinder portion



portion 62a of the fluid outlet 62 is thereafter sequentially changed from
25 the cylinder portion 22b to the cylinder portion 23b, the cylinder
portion 59 22a, the cylinder portion 23a . and the cylinder portion 22b in
the mentioned order. Mreover, the piggon mainly accepting the pressure of
the fluid is alternately changed fromthe piston 3 to the piston 4 and the
pi ston 3, and the piston holding nenber 5 and the rotary cylinder 5 nenber
2 thereby continue to rotate. Therefore, the turning force is continuously

out put t ed zfzam};{eggmw pobfioh 2Ba B the chliaderepeptioni 228Nih0the
ul

functions as a motor. In this fluid rotating machine 1, when the

pi stons 3 4 iénggg)rd%ﬁt U ot &0 thb MU laiRly iatckglsﬁngfthtehﬁre%xhw@fr

portions 0 toward the hollow porti'on 24, nanely, when the

iy Lot . . . : i
por i ons 398 PEEH MERRREY chaRBed PobOuierPidiBR €00 e tipfort ¥ drlfERe | o)
I dditi when th | st 3 t d
pos: t1 ons Bfteha cOnfnBef BareT a5 BBt s Ard Whe" thidE dbfibder | o,
he. cyi i ndBPmber: £ dheroby doptimte b,k "t RbBEHESy Bhg irhthé dBsee che ™
fluid outlet 62. Theref , 1 | st 3 4 t hi) . Further,
as' descr | 156BHABIELY (RDRERCIFaTh e SIRHSRRE 7ui Lt e O EEnt or mec
at positions ogposed to each other, the concave portions 6la and 62a are

fornmed acribgentipa fngsionsas a fmidmotdTeh of the comunication hol es 61b and

62b is formed so as to have | ar ge passage area. Thus, the flow resistance
of the fluid is Ionthis. flnid rot%téngtmephinﬁege whensthe pistgpsss and ¢f aree
fluid is efficiently converted into the turning force for the rotarg
cyl i nder metbemed fromethe tdutevupgritions of the cylinder portions 22a to 23
10 toward the hollow portion 24, namely, when the capacity in the cylinder
portions 22a to 23b increases, the cylinder portions 22a to 23b overlap the
concave portion 61a of the fluid inlet 61. In addition, when the pistons 3
and 4 are pushed toward the outer positions of the cylinder portions 22a
to 23b from the hollow portion 24, namely, when thé capacity in the
15 cylinder portions 22a to 23b decreases, the cylinder portions 22a to 23b
overlap the concave portion 62a of the fluid outlet 62. Therefore, the
pistons 3 and 4 smoothly move. Further, as described above, the fluid
inlet 61 and the fluid outlet 62 are formed at positiqns opposed to each
other, the concave portions 61a and 62a are formed across the wide area,
20 and each of the communication holes 61b and 62b is formed so as to have
a large passage area. Thus, the flow resistance of the fluid is small. As
a result of these facts, the pressure of the fluid is efficiently converted
into the turning force for the rotary cylinder member 2, i.e., the output

shaft 21, thereby obtaining the efficient fluid rotating machine 1.

25 - In this fluid rotating machine 1, the revolving rotary motion of the



shaft 21, thereby obtaining the efficient fluid rotating machine 1. 25 In-
this fluid rotating nachine 1, the revolving rotary notion of the 60
pistons 3 and 4, i.e., the rotary notion of the piston hol ding nmenber 5
around the rotation central position Xggecones the angular velocity rotary
notion having a velocity which is twice as high as the rotation angular
vel ocity around the rotary shaft center O of the rotary cylinder 5 nenber
2. Furthernore, since the piston 3 reciprocates between the cylinder

portions oﬁ@?%%gﬁi QNG& aRHe @ﬁgﬁym%iw rof M}i gigtSﬁpﬁ&ltdiﬁgt;hg&b%MO”

shaft 52 1le e rotary cyli er 2 ma one turn,
rel ati onsfi t 0 ' | st rotation
10 nunberg%guﬁﬁeﬂggpgﬁgﬁ%éﬁ?%éggﬁn§§%@§ﬁ59$sbgggﬁééﬂﬁg ?@%ﬂgﬁéhﬁﬂf?l of the
rotation r_of,. r | j.nder nber, 2, the,rgtati gn nupber of
the pi stog o&d%oélénlgﬁﬁgeﬁh% én‘géi?zﬁlg ro ﬁcl)% thite s B%gci'f 8 BISE8HYPang 4
relative to the suppoyt shafts.52 and 53 is 1:2:1 reover, as gdescribed
above, si A& %Vpg&é{%larg}lf}gstbseea aaxaﬁlaiﬁ§egﬁ%g) If\}/? tgﬁ&l‘?t%’fy CHENELE ons 3
and 4 yoatches,with the |ateral cross-sectional shape of each of the
cylinder BBPPSRE-22a to 23b, when the fluid rotating machine 1 is
assenbl ed, the top .surface, both of the side, surfaces and bottom surface
of each of the Pusthemmare,ginge the piptamyfrecinnogatesbeiorean the cylinderf aces
of the cylinder portions 22a to 23b over the 20 entire |ength of each of
t he pi st obsrionad2a and 22bncesand makeshene urn Withh respestitodbiedsunpgnt ness
* between the cylinder portions 22a to 23b and the pistons 3 and 4. That is,
t he flui dsbaft 52 fwhilkethassofaes| gylipder ememabénr &ninekkes ngne t turn,obheai ni ng
the efficient fluid rotating :
relationship between the rotation number of the piston 3 and the rotation
10 number of the rotary cylinder member 2 is 1:1. That is, the ratio of the
rotation number of the rotary cylinder member 2, the rotation number of
the piston holding member 5 and the rotation number of the pistons 3 and
4 relative to the support shafts 52 and 5_3 is 1:2:1.
Moreover, as described above, since the lateral cross-sectional
15 shape of each of the pistons 3 and 4 matches with the lateral
cross-sectional shape of each of the cylinder portions 22a to 23b, when the
fluid rotating machine 1 is assembled, the top surface, both of the side
surfaces and bottom surface of each of the pistons 3 and 4 are brought
into contact with the surfaces of the cylinder portions 22a to 23b over the
20 entire length of each of the pistons 3 and 4, thereby assuring the
air-tightness/liquid-tightness between the cylinder portions 22a to 23b
and the pistons 3 and 4. That is, the fluid can be further assuredly
prevented from leaking, thus obtaining the efficient fluid rotating

machine.

25 Description will now be given as to an embodiment of a fluid



machi ne. 25 Description will now be given as to an enbodi nent of a fluid 61
el ectric generator using this fluid rotating machine 1. Incidentally, in
this enbodi ment, since the fluid rotating machine 1 as the drive source
basically has the sane structure/princéple as the structure described in
connection wth the enbodi nents showmn in Figs. 1 to 4 except electric 5
generator commands, |ike reference nunerals denote |like or simlar
constituent parts, thereby omtting their explanation. Figs. 22 to. 28

show an eéf)%%hg né’éerféljﬁitér fds’fh% i€ HidCraasiAhtchife 10 1héiachtang fl ectric

gener at or ectric generation mechanismis connected to the output
side of the. fl ui i | RE s : C i 0
casi ng 6. egrg’llbggglr%feg&gg%‘era Orﬂ%%éﬁ%éf#%agféﬁ*fgﬁggﬂg?ﬁﬂ%lsgggce; yoke
73, a magpet. 74, stator_core 7 n.el t ' | de. . W ndi ng
77, and abasicady has dhecamd StrdeRdinfiate Rl uRD sBallhEe, feedfined il ced
to a rotary cylinder nber 6 .and th oke. 73.and, the magnet 74 are
bonded an8°n§8°tf‘?9<e‘ﬁltpg§l‘?l@“& ?‘?‘mt@a&%‘g’rlt]ino 165 lfﬁe‘ir‘?ﬁgpitl deririGer
menber_ 2 is rotatably supgori, d by_.a | ower case, 64 througﬂ a bearipng 75 for
si mul thne@EBRYAIEEOMIANSy didte Apferenre numeraly dsnate ofikecPr GHMIAAT t he
other hand, the stator core 76 and the w.nding 77 og,posed to the magnet 74
are set i gonslatuentiparts therebyeomitbingctheinaxplanation. Xigsn@20éntZd 1y, in
this enbodi nent, as shown in Fig. 39, a center of a salient pole of the
stat or comsbowean exasmpleof thisifluidrelectric genpratpe 7ol dn(this fluid ¢lestaje of the
magnet 74, and a groove position which can be cylinder portions 22a to 23b
are subst gehepator Thtaahelbctricigenaration meechariam issconnected to the output
side of the fluid rotating machine 1 and they are accommodated in a
10 casing 6. The electric generator mechanism is configured to include a
yoke 73, a magnet 74, a stator core 76 as an element on a fixed side, a
winding 77, and a holder 78.
That is, a cylindrical portion 72 is integrally molded to a rotary
cylinder member 2, and the yoke 73 and the magnet 74 are bonded and
15 fixed to the cylindrical portion 72. The rotary cylinder member 2 is
rotatably supported by a lower case 64 through a bearing 75 for
simultaneously bearing a thrust direction and a radial direction. On the
other hand, the stator core 76 and the winding 77 opposed to the magnet
74 are set in the holder 78 attached to the lower case 64.
20 Incidentally, in this embodiment, as shown in Fig. 39, a center of a
salient pole of the stator core 76, a central position of a magnetic pole (N
or S pole) of the magnet 74, and a groove position which can be cylinder
portions 22a to 23b are substantially matched with each other. That is

because this structure can improve the mobility, and generation and

25 activation of the maximum torque can be facilitated when the cylinder



because this structure. can inprove the nmobility, and generation and 25
activation of the maxi mumtorque can be facilitated when the cylinder 62
portions 22a to 23b stop. However, the present invention does not have to
be restricted to the above positional gglationship as long as this

rel ati onshi p generates no problemfor use. A piston holding nmenber 5 is
supported on an upper case 63 5 through a bearing 79 for sinmultaneously
bearing the thrust direction and the radial direction. The upper case 63

i's screvwegoirtiohb2Idote 23bastopt4 Howeden theameskat ineentibasdoesanets haveseal ed
by an O ring 80. It is to be noted that the lightening holes in each of

the casingq6pe thtatHicBd®@p Ihandbéve péuitidnal orelhtiodiship n@dtlengSas titdsr ot ary
cyl i nder rrenber 2 and others are 10 made for shape stabilization and

reductiongj &, getleatés hlogélq,bqéns&;pmsleed to an inlet 61 for a fluid of
t he f|UId ectr| generator the rotary cylinder menmber 2 rotates with

t he sane pr| nci tpgst% ﬁ%rﬁg pgl @CEE%?O%QWBHI gnF{dPPﬁgQ:asgng:gt he

magnet 74 fixe 2 rotates respect to

P SR %&gfe«eg@mﬁatﬂc
2?PZLSQL"&Pgm@aﬂ"h@e&b&metﬁ%éfﬂf‘ér 3L Pt 95 Sk 5B ESE %1 e
T Qs to BadhatEaen %‘fvseeéribtﬁpég%%a%%{w %'ﬁgﬁqs{ b Aty mee A o el bt %%?n an
out put shaft 21 as an i flowo eni
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the piston holding member 5, the rotary cylinder member 2 and others are
10 made for shape stabilization and reduction in weight.

When a fluid is supplied to an inlet 61 for a fluid of the fluid
electric generator 70, the rotary cylinder member 2 rotates with the same
principle as the operation principle shown in Fig. 20, and the magnet 74
fixed to the rotary cylinder member 2 rotates with respect to the winding

15 77 wound around the stator core 76. Therefore, an electric current is
produced to the winding 77, thereby performing electric generation. In
this fluid electric generator 70, since the magnet 74 is arranged around

.i;he stator core 76 and the winding 77 which are prbvided on the inner
side, the efficiency for electric generation is improved. |

20 It is to be noted that a reverse rotatidn output may be obtained
from an output shaft 21 by using the fluid outlet 62 as an inflow opening
for the fluid and using the fluid inlet 61 as an outflow opening for the
fluid.

Further, matching the lateral cross-sectional shape of each of the

25 pistons 3 and 4 with the lateral cross-sectional shape of each of the



Further, matching the |ateral cross-sectional shape of each of the 25
pistons 3 and 4 with the |ateral cross-sectional shape of each of the 63
cylinder portions 22a to 23b can provide a structure for preventing the
fluid fromleaking fromthe surroundi ngqepart of the pistons 3 and 4.
Furthernore, the shape of each of the prstons 3 and 4 and the |ateral
cross-sectional shape of each of the cylinder portions 22a to 23b is 5 not
restricted to that shown in Fig. 16. For exanple, they nmay have various

di fferent ral - ti 0 guC I a
smooth U SYASZeE pEASE 298 (°P3b GRPBFOVRICS APulthup Y HevinthlRfie
I nvert ed- tq.i. | a 0 | LQS. 33B. tennatively,
they may fud OREipAiRE AR GRWsindi g paft 08 B Bitfons s SREE, |
addition, they ave any.pther shape. Addif,jonally, as sho i i g. 36,
the rotary shaf ?a ‘%"ftﬁf;{:@orﬁ’t 5ﬁ§/ S%@\ﬁei ﬁ&?c of flb'?l pés'i?é’&? Sea%‘itﬁnﬁﬂdlégeas t he
out put shaft 21 and a shaft, .51 on.the pl.ston hol.ding nenber 5 side may be
det er ni neﬁaée;aiﬁresﬁ-ﬁmtlogﬂaﬁapem%fa? o Ehe ﬁﬁﬂflfiﬁg POSHARR Rk 28bligast
ei ther_the rotary_Cééind§&a15 menber 2 or, the_piston holdjng nenber 5 can
suffice. Mot kestpicked 40r Bapt shawnriydigss éand o exABp endhey omayshaveon at
the same position as that in Fig. 13 and jllustration of the inflow
openi ng, tvesiong differepleAntaralmerosgepetienak shiapgs nirady asrant pagular tWough
rolling bearing nenbers 7a and 7b are used to 20 support the rotary
cyl i nder mshaipe; axsmaotihd shape, adowme-pasedikesshapel mpraparaidalshapber may
be used to support the rotary cylinder nmenber 2. Furthernore, although
rol l'ing beari igvertedersadgulard Shoape e asseshdwn simppbligs.t hBIAI stoon3BB. di ng
menber 5, the sliding bearing menber may be
Alternatively, they may have a square shape as shown in Figs. 34A and
10 34B. In addition, they may have any other shape.
' Additionally, as shown in Fig. 36, the rotary shaft of the rotary
cylinder portion 2 may be determined as the output shaft 21 and a shaft
51 on the piston holding member 5 side may be determined as an output
shaft. That is, outputting rotation of at least either the rotary cylinder
15 member 2 or the piston holding member 5 can suffice. It is to be noted
that Figs. 35 and 36 show the cross section at the same position as that in
Fig. 13 and illustration of the inflow opening, the outflow opening and
others is eliminated.
Further, although rolling bearing members 7a and 7b are used to
20 support the rotary cylinder member 2 in the above description, a sliding
bearing member may be used to support the rotary cylinder member 2.
Furthermore, althoﬁgh rolling bearing members 8a and 8b are used to
support the piston holding member 5, the sliding bearing member may be

used to support the piston holding member 5.

25 Moreover, although the number of the cylinder chambers is two



used to support the piston holding menber 5. 25 Moreover, although the
nunber of the cylinder chanbers is two 64 (the nunber of the cylinder
portions is four) and the nunber of the pistons is two in the above
description, the present invention is gt restricted to the conbination of
t hese nunbers. For exanple, the nunber of the cylinder chanbers nmay be
three (the nunber of the 5 cylinder portions may be six) and the nunber of
the pistons may be three. The operation principle in this case will now be
briefly exthaimesbert bf thef eylinder tporfioms BY foun) wimel ¢hemmumisdroofl the Fi g.
37, the rotary cylinder nenber 2 including the six cylinder portions 22a,

22b, 23a, pistons?$d el iA8ighangbevex deklripedinr thd Krebase iBREhLONS i2Mdts

rotatably arranged in the casing 6. That is, in this exanple, the cylinder
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chambers 21121c1112£nagntcljne six cylinder portions 22a, 22b, 23a, 23b, 28a and 28b and six
10 sector-like base portions 25 is rotatably arranged in the casing 6. That
is, in this example, the cylinder portions 22a and 22b and the hollow
portion 24 form the cylinder chamber 22; the cylinder portions 23a and
23b and the hollow portion 24 form the cylinder chamber 23; and the
cylinder portions 28a and 28b and the hollow portion 24 form the cylinder
15 chamber 28. In addition, the piston holding member 5 is rotatably
arranged at an eccentric position of the rotary cylinder member 2, and the
three pistons 3, 4 and 9 are rotatably held by the piston holding member 5.
As similar to the above-described case, in regard to a ratio of rotation of
the rotary cylinder member 2 and rotation of the piston holding member 5
20 arranged in the casing 6 of this fluid rotating machine 1, the rotation
| numbef of the piston holding member 5 is 2, whereas the rotatipn number
of the rotary cylinder member 2 is 1. The number of times of
reciprocation of the pistons 3, 4 and 9 in the cylinder chambers 22, 23 and

28 is 1, and the rotation number of the piston relative to a non-illustrated

25 shaft is also 1.



28 is 1, and the rotation nunber of the piston relative to a
non-illustrated 25 shaft is also 1. 65 In this exanple, as simlar. to the
case shown in Fig. 20, when the respective pistons 3, 4 and 9 rotate in
the cl ockwi se direction in the draw by rotation of the piston hol ding
menber 5, the rotary cylinder nenber also rotates in the sanme direction
with this operation. As a 5 result, the piston 3 seem ngly reciprocates in
the cylinder chanmber 22, the piston 4 seemngly reciprocates in the

cylinder chambery %ﬁlsa@ﬁﬁlbre PisSkieRilaP t6 TREI dAGksHovWh mqrigt 20, Whethe
cylinder chanber 23 while crossing the hollow portion 2 respect Ively. It
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by any cylinder chanber, and consequent the r pectlve pi stons 20 3, 4
and 9 assQr@QﬂWlngiVerchmcaW%Wtql?@ %é,lfp‘i%'t rhambar 23 evhilasreesing the ' o3
and 28. The pressure of the fluid is used to performthe notor operation
for rotat holjoa portion 24s respesdivalyput shaft. Meanwhile, if the operating

~fluid is a non-conpressible fluid, although not shown, six
It is to be noted that the dimension of each of the pistons 3,4 and 9

10 in the longitudinal direction is such that it can engage with the inner
walls of the cylinder chambers on both sides of the hollow chamber 24
when crossing the hollow portion 24. Therefore, when each of the
pistens 3, 4 and 9 crosses the hollow portion 24, it is brought into contact
simultaneously with the cylinder chambers on both of the sides.

15 Incidentally, it is needless to say that each of the pistons 3, 4 and 9 is
designed so as not to collide with any other piston 3, 4 or 9 when crossing
the hollow chamber 24. As a result, in the example shown in Fig. 37,
each of the pistons 8, 4 and 9 rotates and moves while constantly being
guided by any cylinder chamber, and consequently the respective pistons

20 3,4 and 9 assuredly move in or from the respective cylinder chambers 22,
23 and 28. The pressure of the fluid is used to perform the motor
operation for rotating a non-illustrated output shaft. Meanwhile, if the
operating fluid is a non-compressible fluid, although not shown, six
shallow grooves which radially extend 'may be formed to the hollow

25 - portion 24 where the cylinder chambers 22, 23 and 28 intersect in some



shal | ow grooves which radially extend may be fornmed to the holl ow 25
portion 24 where the cylinder chanbers 22, 23 and 28 intersect in sone 66
cases. That is, as the piston back-and-forth novenent back pressure -
rel easi ng nmeans, non-illustrated groovegg which equally and radially extend
in six directions may be provided to the hollow portion 24. It is to be
noted that such a fluid rotating nachine 1 having the 5 three cylinder
chanbers 22, 23 and 28 and the three pistons 3, 4 and 9 as shown in Fig.

37 has | esagber qThat ! i tasathengistdn ackd@ntiFofth ihbvstheat btk pregslirgent in
which the rotary cylinder apparatus according to the present invention is
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the sintered netal. In this enbodinent, rotation of a shaft 21 as an input

shaft is oylinderianraratysaccerding to the pseserbrinventiomivoonstitutedrasa pl at e

221.
rotary compressor for compressing a fluid by input of turning force.

10 Incidentally, a fluid to be pushed and supplied in this embodiment is not
restricted to a liquid such as oil or water, and it may be a gaseous body
such as air or gas. Further, like reference numerals denote parts having
the same structure/principle as the structure described in the
embodiments shown in Figs. 1 to 4 and Figs. 13 to 15, thereby omitting

15 their explanation.

Pistons 3 and 4 in this embodiment are formed by, for example,
sintered metal (sintered compact of powder of metal and the like).
Therefore, the pistons 3 and 4 are porous, and they can be saturated in
advance with lubrication oil, which is advantageous for lubrication of the

20 sliding surfaces. However, it is needless to say that the pistons 3 and 4
may be formed by using any other material than the sintered metal. |

In this embodiment, rotation of a shaft 21 as an input shaft is
transmitted to a rotary cylinder member 2 through a carrier plate 221.
Giving more specific description, large-diameter holes 25a which are

25 6pened on a surface on the opposite side of a surface opposed to a piston



G ving nore specific description, |arge-dianeter holes 25a which are 25
opened on a surface on the opposite side of a surface opposed to a piston
67 hol ding nmenber 5, i.e., on a lower side surface in Figs. 41 and 42 are
formed in each base portion 25 of the rgtary. cylinder menber 2. Further,
anong the respective | arge-di aneter holes 25a, into two linearly arranged
| ar ge-di aneter holes 25a are inserted carrier shafts 30 erected 5 and fi xed
on the carrier plate 221. Wth respect to the carrier shaft 30, the

| ar ge- di argg18ing'@hémBea 8,5i.6QrdE G $owes side harsd degi Imgb.oag hAdt 4 avel al
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32b are formed on its. bearing surface.
the carrier plate 221, the large-diameter hole 25a can excellently

10 transmit rotation of the carrier plate 221 to the rotary cylinder member 2
while absorbing this deviation. A clearance is provided between the
carrier plate 221 and the rotary cylinder member 2, and this clearance
enables adjustment of the inclination of thé carrier plate 221 as will be
described later.

15 An input shaft 21 is inserted and fixed into the rotary shaft center
of the carrier plate 221 by press fitting. This input shaft 21 is rotatably
supported by a sliding bearing member 7 at a central portion of the input
shaft 21. Furthermore, an end of the input shaft 21 protrudes to the
outside of the casing 6. |

20 The rotary cylinder member 2 is rotatably supported by a bearing
plate 32. The bearing plate 32 is a member for rotatably bearing the
rotary cylinder member 2 on a flat surface thereof and, as shown in Fig.
45, two projection portions 32a and 32b are formed on its bearing surface.
The respective projectiori portions 32a and 32b are partially cut to

25 facilitate circulation of the lubrication oil. Moreover, the cut portion of



The respective projection portions 32a and 32b are partially cut to 25
facilitate. circulation of the lubrication oil. Mreover, the cut portion
of 68 each of the projection portions 32a and 32b is arranged so as to be
shifted 90 degrees with respect to thﬁsrotating direction of the rotary
cylinder nenber 2, thereby avoiding the inclination of the rotary cylinder
menber 2. As described above, since the rotary cylinder nenber 2 can be
bore by 5 the flat surface in the vicinity of the outer periphery thereof,

the rotatjioh ﬁg?ﬁ‘f Brofectidn pOitdoYs 82hiEB2BEFRFakgéd 58 a@oHe sRifted N

I nclination y occurs. In addition, the conpresSsion perfornmance can be

assured. 9§edrdgs WithaPlapdet. (PthdFot MARVditectibh oF BEE rbfir gicg{iuti@%i ng

the |ater-de ri‘cation oil ‘are Tormed to th earing plate 32. 10
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BT anged fn_ AREISREr Ui BPert: Snearpespray cvinter Blmbe ZeaBbe Byt ol 1y
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bushi g Setada ebAbantPteRE eRanAny memben Soi5- ecebisd; qnd ithe THAMHALRon of
the bearing plate 32. Therefore, _the conponent accuracy in the thrust
di r ect i onhandlymeccarsevinadditipre the cemnressionperformance saade sesw@dust ment
screws 33, the lower case 64 and the bearing plate 32 is sealed by O rings
43. |In addndi the reliasilidgccanr becimpuowed.ng Heles| 8Bei foat ictneudatingr éheé or ned.
The piston holding nenber 5 is rotatably supported by a bearing
later-described lubrication oil are formed to the bearing plate 32.

10 The inclination of the bearing plate 32 can be adjusted by
adjustment screws 33. The adjustment screws 33 are constituted by, for
example, three pushing screws 33a and three drawing screws 33b, and
they are alternately arranged in the circumferential direction. The
pushing screw 33a partially moves the bearing plate 32 close to the rotary

15 cylinder member 2, and the drawing screw 33b partially moves the
bearing plate 32 away from the rotary cylinder member 2. Therefore,
varying a quantity of screwing the pushing screw 33a and the drawing

- serew 33b can adjust the inclination of the bearing plate 32. Therefore,
the component accuracy in the thrust direction can be alleviated. The

20 space between the respective adjustment screws 33, the lower case 64 and
the bearing plate 32 is sealed by O rings 43. In éddition, holes 32c¢ for
circulating the lubrication oil are formed.

The piston holding member 5 is rotatably supported by a bearing
plate 34 similar to the bearing plate 32 supporting the carrier plate 221.

25  As similar to the bearing plate 32, two projection portions 34a and 34b are



plate 34 simlar to the bearing plate 32 supporting the carrier plate 221.
25 As simlar to the bearing plate 32, two projection portions 34a and 34b
are 69 forned to the bearing plate 34 so that the piston holding nenber 5
can be bore on the flat surface in thﬁgthrust direction. Since the piston
hol ding nenber 5 can be bore by the fl'at surface in the vicinity of the
outer periphery thereof in this manner, the rotation state of the piston
hol ding 5 nmenber 5 is stabilized, and the inclination hardly occurs.
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pushing screws 33a and, 10, three draw ng._scsews. 33h. Ther.ef or t he
conponent "&%‘\é\lﬁ?&% aan Pﬁgbo %F’Xsﬁ‘edﬁ%cﬂlﬁfk%gaw ggeawgﬁﬁt dtherfitep ace
bet ween t he yespective .adjustnent scr.ews . the up case 6 d the
bear i ng pPEriry therset Ltk annet B sotation Sbats BEthe pistoprhicing
rotary cylinder nmenber 2 .is supported by .15 a peripheral wall 64d of the
| over Tas@embgRd ltsh@a}yglé%% e &fl%nmgpn handly o6epEs-t Hupthermyese; pher al
wal | 63d of the upper case 63 with respect to the radial_ direction.
I n- suppor therempressioy Performanne oam be apsured. iand fhe peligbiligy cant ben and
the radial direction of the respective support shafts 52 and 20 53 are
forned toimpregedhaMereoyrr hales 3destori pwqulating cthe dubvicatioar vilahrg f1 ows
through the in-support-shaft passages 52a and 53a and |ubricates the
slidi ng sdiefmeds Hdenamhinatiorpiof thissbgaring plage B4 ban giesadjusthdlkgi the nenber
5 and the sliding surfaces between the support shafts 52
adjustment screws 33 constituted by, e.g., three pushing screws 33a and
10 three drawing screws 33b. Therefore, the component accuracy in the
thrust direction can be alleviated. The space between the respective
adjustment screws 33, the upper case 63 and the bearing plate 34 is
sealed by O rings 42.
It is to be noted that the rotary cylinder member 2 is supported by
15  a peripheral wall 64d of the lower case 64 and the piston holding member
5 is supported by a peripheral wall 63d of the upper case 63 with respect
to the radial direction.
In-support-shaft passages 52a and 53a piercing in the axial
direction and the radial direction of the respective support shafts 52 and
20 53 are formed to these shafts. The later-described lubrication oil
partially flows through the in-support-shaft passages 52a and 53a and
lubricates the sliding surfaces between the pistons 3 and 4 and the piston
holding member 5 and the sliding surfaces betweeh the support shafts 52
. and 53 and the pistons 3 and 4.

25 Incidentally, although depending on the degree of lubrication, the




and 53 and the pistons 3 and 4. . 25 Incidentally, although dependi ng on
the degree of lubrication, the 70 in-support-shaft passages 52a and 53a may
not be provided. The upper case 63 and the | ower case 64 are fixed by
screws 45. Further, the space betweengghe upper case 63 and the | ower case
64 is sealed by an 0 ring 35. 5 An insertion hole 64e for inserting

t heret hrough an i nput shaft 21 is provided on the bottom portion of the

| ower case 64. Further, a cap 36 is fixed to the bottomportion of the

| ower ca%-@&pgarﬁgmmééagwgzamgslaefh t b€ prevRIedcase 64 and the
cap is sealed by an 0 ring 38. Mreover, the spacé between the input shaft

21 and the | nSi'ﬂﬁeQiIH;élecaQGQOz{m {haAower 69 e ﬁxgﬂqﬂ% Egl%g?g\%”sli'ch i

mechani cal seal 99. concave portion 6la of a suction ope
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whi ch these Bi§}OQS 3.an554 nove with rotation of the rotary cylinder
menber 2 & fi M 35056% ion to which the pistons 3 and 4 nove in the
vicinity of the,hall ow. ri 4. .Furthernpre,,.a concave portjop 62a of a
i schir e open: Ag insertinR diple Ehefos inpeiting tharsitiogehan CobvHEhatk 2 h
position which i s_sli htgy close . to thg front side fro tq{a position to
whi ch t helsppravifed onfhe hottgge portion of thedpwer %Pi%erﬁl‘lﬁ % RSERII®N of
the rotary ¢ylinder mber 2. 20 As descri bed above, the concave portion
62a is f eflnto the Bothem, portien of &}Q hoves sase 64 hhecrayadTng The ecti on
of the rotary cylinder nenber 2 as conpared with the concave portion 6la.
Ther ef or eSPadeebetiveeridhe lowrer ease 64 andshe capimfealedobyran fhringB8sed to

t he concave portion 62a
Moreover, the space between the input shaft 21 and the inside of the

10  compressor is seaIed by a double-stage mechanical seal 99.
A concave portion 61a of a suction opening 61 which is an inlet for
a fluid is formed so as to extend from a position which is slightly close to
the inner side from the outmost peripheral position to which these pistons
3 and 4 move with rotation of the rotary cylinder member 2 and to a
15 position to which the pistons 3 and 4 move in the vicinity of the hollow
portion 24. Furthermore, a concave portion 62a of a discharge opening
62 which is an outlet for a fluid is provided at a position Whiéh is slightly
close to the front side from the position to which the pistons 3 and 4 move
on the outmost periphery with rotation of the rotary cylinder member 2.
20  As described above, the concave portion 62a is formed in a very narrow
area with respect to the rotating direction of the rotary cylinder member 2
as compared with the concave portion 6la. Therefore, the cylinder
portions 22a, 22b, 23a and 23b are not oppo_sed to the concave portion 62a
till the pressure in the cylinder portions 22a, 22b, 23a and 23b sufficiently

25 increases, and the fluid in the cylinder portions 22a, 22b, 23a and 23b



till the pressure in the cylinder portions 22a, 22b, 23a and 23b
sufficiently 25 increases, and the fluid in the cylinder portions 22a, 22b,
23a and 23b 71 conpressed by the pistons 3 and 4 can be discharged fromthe
di scharge opening 62 at a blast whileqqaintaining its high pressure. It is
to be noted that the pressure in the cylinder portions 22a, 22b, 23a and
23b becones hi ghest when the pistons 3 and 4 are at the outnost 5

peri pheral position (position of the cylinder portion 23b in Fig. 46). On

the contr %om?iés@ear@ $hié Digfonis® anidcd ican b@Aiécltargbd frohPbhe Hibchardecakage
of the fluid fromthe cylinder portions 22a, 22b, 23a and 23b which are at

the out msap&ﬁh'gmwh_mgtwlﬁlbsnfﬁinfémingiiﬁé Bi$h praésslus, L0 the suction

openi ng 61 can be consi dered. However, inthis “rotary 10 conpressor 1,
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>0 28b, pAriphRR0ARR RABEA e b doiflsrpotsite 2 B Hhel BB, OBone
and 4. However, en the rotané.Cﬁti der nber 2 rota fs.fron1t2§h out nost
peri pher a}lﬁ'ﬁoﬂ’f‘ Y o RECFiWEo & fiickion \opening 81 is dowy ug;he
cylinder portions a, 22h, _23a and 23b.i ncreases cause reductjon. in
ens e bac 23,
pressure. eatage;Hothe flnid from dhe grlipder magkions 2ea; &2bp 233 jand=2gb 20
46) between_ the outnpst peripheral posjtions of the pistons 3 and 4 and
t he concav¥hiey areat the oyfmogt pariphiesalposisiansef Be pistensSiand ¢ to the
sufficiently enlarged in order to prevent the fluid fromleaking. In
addi ti on, suctimrkopening 91 ceani dei wgnsideredg. | However,39n dhds arotary
10 compressor 1, sufficiently enlarging a partition portion (portion indicated
by A in Fig. 46) between the outmost peripheral position of the pistons 3
and 4 and the concave portion 61a of the suction opening 61 prevents the
fluid from leaking. Moreover, the pressure at the discharge opening 62
is substantially isobaric as compared with that at the cylinder portions
15 22a, 22b, 23a and 23b at the outmost peripheral positions of the pistons 3
and 4. However, when the rotary cylinder member 2 rotates from the
outmost peripheral positions of the pistons 3 and 4, the volume of each of
the.cylinder portions 22a, 22b, 23a and 23b increases to cause reduction
in pressure. Thus, the partition portion (portion indicated by B in Fig.
20 46) between the outmost peripheral positions of the pistons 3 and 4 and
the concave portion 62a of the discharge opening 62 is similarly
sufficiently enlarged in order to prevent the fluid from leaking.
In addition, a check Val_ve 39 consisting of,. e.g., a ball 39a and a

spring 39b is provided at the discharge opening 62 to prevent the fluid

25 from flowing backward. The check valve 39 is arranged at a position



spring 39b is provided at the discharge opening 62 to prevent the fluid 25
fromflow ng backward. The check valve 39 is arranged at a position 72

cl ose to the concave portion 62a in order to decrease the capacity of the
check val ve 39 on the upstream si de ang¢2i ncrease the conpression ratio.
This rotary conpressor 1 also has back pressure releasing neans. 1In this
enbodi nent, the back pressure releasing neans is constituted by, 5 e.g.,
cylinder side back pressure rel easing neans 13 and pi ston hol ding nenber

si de back clnsestiutlee cehemse pgriienrB2d4n obder dyl decteassithe &frdcity 8tHee

rel easi ng means 13 rel eases the back pressure generated between the rotary

cylinder ehstlevalveadd onhthe hipstreatsfld4ndUhicPéhdd thObemplesioRratite rotary
conpressor 1 and 10 snoothes rotation of the rotary cylinder nmenber 2 and

others. The cyiThig@btarydeorRpréssRr &S 8l¥cCh 48 baRk! sgﬁﬁé‘?%%%siﬁgui ns,
f to teach a

exanple, a hole 13 piercing each of four base portions

| ar ge- di apR!dis BB RRANL, mmﬁ%kapﬁeasuﬁée/k' ﬁ%%irig o6 PAEK stifited by,
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10 smoothes rotation of the rotary cylindér member 2 and others. The
cylinder side back pressure releasing means 13 is, for example, a hole 13
piercing each of four base portions 25 to reach a large-diameter hole 25a.
However, the cylinder side back pressure releasing means is not
.restricted to the hole 13 piercing the base portions 25. For example, it
15 may be a groove 13 formed on the outer peripheral surface of the rotary
cylinder member 2 as shown in Figs. 47 and 48, or a groove 18 formed on
the peripheral wall .64d of the lower case 64 as shown in Figs. 52 and 53.
The piston holding member side back pressure réleasing means 14
releases the back pressure generated between the piston holding member
20 5 and the upper case 63 during the operation of the rotary compressor 1
and smoothes rotation of the piston holding member 5. The piston
holding member side back pressure releasing means 14 is, for example, a
hole 14 piercing the piston holding member 5. However, the piston

holding member side back pressure releasing means is not restricted to

25 the hole 14 piercing the piston holding member 5. For example, the



hol di ng nmenber side back pressure releasing neans is not restricted to 25
the hole 14 piercing the piston holding nenber 5. For exanple, the 73

pi ston hol di ng nmenber side back pressure rel easing neans may be a groove
14 formed on an outer peripheral surfagg of the piston holding nenber 5 as
shown in Figs. 47 and 48, or a groove formed on a peripheral wall 63d
of the upper case 63 as shown in Figs. 52 and 53. 5 The rotary conpressor 1
is provided with a lubrication oil circulation nmechanism 15. As shown in

Fig. 43 f a gt té'id&f’ddc(k” Pbésvle’ ¢
confi guregﬁ%tg))ﬁl g?lﬁge gine%étl)ép tank 16, pané;sm Ie |ﬁife%tos\i/vwbaﬂsr§gg§n??§:‘ be ?eadl ng

the oil jggawqhomr konlgnhbaelegp e?Q maﬁtﬁb {g%{l'}?w gsage

18 for e oi romt the casi ng he 0| t ank
525529202###%*2?%%" P?%&e%%sﬁﬁgr%'aq*sefééﬂn%"é{%e?fﬁ“e ﬂf ot f@ %1 8ched
upper " caReriheia) ST CBRTEBR R sl 4oLt shEfl LR ”‘Sf# oo of “the
ol cading 'néSnS " Hofr ol SERRT RSPt by IRCRERHAE q I bhc R JRBSEAHO (Sl cas ng

means 14, the_in-suppo shaft passages 52a .and_53a, holes 32c_  and 34c of
the beari S¥cylatien 923"&#6“%}4 dfed ofRefBowa (ippHigat43 tles examiplg, thisf aces.
The oil then flows out froma joint 20 attached to a port 64a of 20 the

| oner caséubuicationheil sircwatipnomeshanigre 13 iamenfiguredctd indadeoanheiloi |
tank 16. This oil circulates fromthe oil tank 16, the oil inflow passage
17, the | éank 18 an pdl inflaw geasagad 7 forileading the cihétony the eihéapbr 16 64a,
the joint 20, the oil outflow passage 18 and the oil tank 16 in the

ment i oned into a casing 6, and an oil outflow passage 18 for leading the oil from the

10 inside of the casing 6 to the oil tank 16. A non-illustrated filter is
provided in the middle of the oil inflow passage 17.

The oil inflow passage 17 is connected to a joint 19 attached to a
port 63a of the upper case 63. The oil led from the joint 19 into the upper
case 63 through the port 63a is transmitted through the gaps of the

15 respective components in the casing 6, the cylinder side back pressure
releasing means 13, thé piston holding member side baék pressure
releasing means 14, the in-support-shaft passages 52a and 53a, holes 32¢
and 34c of the bearing plates 32 and 34 and others to lubricate the sliding

. surfaces. The oil then flows out from a joint 20 attached to a pdrt 64a of

20 the lower case 64 to the oil outflow passage 18 and is circulated to the oil
tank 16. This oil circulates from the oil tank 16, the oil inflow passage
17, the joint 19, the port 63a, the inside of the casing 6, the port 64a, the
joint 20, the oil outflow passage 18 and the oil tank 16 in the mentioned
order by utilizing a difference in pressﬁre generated by rotation of the

25 rotary cylinder member 2 and the piston holding member 5.



order by utilizing a difference in pressure generated by. rotation of the
25 rotary cylinder nenber 2 and the piston holding nenber 5. 74
Incidentally, in this enbodi nent, since the pistons 3 and 4 are forned by
sintered netal, the lubrication oil penpgtrated in the pistons 3 and 4

| eaches out fromthe pistons 3 and 4 by the back pressure generated by
rotation of the piston holding nmenber 5 and the |like so that the 5

| ubrication oil lubricates the sliding surfaces between the pistons 3 and 4

and the piston Gatidengallprperthis éribodinent)gsiniee! e pistopisBeand e ari st ons
3 and 4 and the cylinder portions 22a, 22b, 23a and 23b, and others. In

the rot ar yooQERIAp Slitetelaibiil, the 1ABPKALIRSEII SAMbIPAEAIPIA the pikforiien the

i nput shaft 21 is driven by a non-illustrated notor or the liKe, t

221, the CAFEA LS dANE FbRELS PIORS 3 SR By The baCk b ife o BhabBltea”,
forary oy EonaatdRd BB JRRRE, smlhe el 8GRI ME lnCSTmbf e, 1
22 and 2 IPRERASR o PERRi, B plialie BulfRRR epb S Rerist N Bt AITS
ot ated, BRA het BF I BORGREMBEEDST pndhi,sliiie Mrages BRER 4B8nd  he
Rl L e e Rt
portions 22a, 22b, 23a and 23b is increased and decreased, thereby pushing

and suppl yﬂithgl‘%he fluid. The operation of the rotary conpressor 1 will now

be descri bed _ . ]
In the rotary compressor 1 having the above-described structure,

10  when the input shaft 21 is driven by a non-illustrated motor or the like,
this turning force is transmitted from the input shaft 21 to the carrier
plate 221, the carrier shaft 30, the rotary cylinder member 2, the pistons
3 and 4 and the piston holding member 5 in the mentioned order. As a
result, the rotary cylinder member 2 and the piston holding member 5

15 relatively rotate and move the pistons 3 and 4 with respect to the cylinder
chambers 22 and 23 in order to discharge from the discharge opening 62
the fluid sucked from the suction opening 61. That is, when the input
shaft 21 is rotated, the piston holding member 5, the rotary cylinder
member 2 and the like perform the rotary motion with the uniform

20 angular velocity ratio and move the pistons 3 and 4. As a result, the
capacity in the c_yl_i-nder portions 22a, 22b, 23a and 23b is increased and
decreased, thereby pushing and supplying the fluid.

The operation of the rotary compressor 1 will now be described
with reference to Figs. 49A to 49F. It is to be noted that Figs. 49A to 49F

25 show the rotary compressor 1 every 15 degrees of the rotary angle of the



with reference to Figs. 49A to 49F. It is to be noted that Figs. 49A to 49F
25 show the rotary conpressor 1 every 15 degrees of the rotary angle of the
75 rotary cylinder nmenber 2. In this rotary conpressor 1, when the -
respective cylinder portions 22a, 22bg523a and 23b alternately repeat a
suction stroke and a conpression stroﬁe, the fluid is conpressed. The
suction stroke will now 5 be first described while paying attention to the
cylinder portion 23b. Wen the rotary cylinder nmenber 2 and the piston

hol di ng negtaty &ylinddraiensher 20t ate, the piston 4 noves froma dead point
of the cylinder portion 23b shown in Fig. 49A toward the holl ow portion 24

(Fig. 49B). TheR, ' | o Reh ; | i nder
menber 10 2 rot g?e‘:hg\glog?tﬁgpgcgg? ﬁ%ﬁoggb\?\dﬂ@n Fi gsé%%é&?#emﬁ%fhg{é%i&%rt i on

23b i t ' . i
openi ng 6P cazby SR ARAPaNn; ARCERIEAYC rBREAL Y G BASIRLTE 21 1 nio
th i 4] ' . at t of
the  pr st QUEIprERFE VgD, e Sultf A B R | B Shr e F A ng 15
nber. 5 and.th t l.d nmber 2 .f h t.at th i

por (1 dh 238" o dREYAT MY o BEi e o 10 fhe 1 Epder ipreiain 123

[ 61,.,th by t I nat i t h [ ke, F [ , . Wh th
Y1 nder - NEPER cipeo oty TR mOBhET ) GReIDE HISte) BRI e
h in Fig..49A th ' troke, i tarted. ,20 Thi '
St oke wi MPIEABLrafate: HELIRT § BAYPRroR AcAIPoins ohdhe Fyhade
portion 22a. Wen the piston holding menber 5 rotates by rotation of the
rotary cylboEtien #yishewn in i%gpi%gp‘ga%ltbﬁshoﬂ% rortiond@d (tig: i49B)22a

fromthe position of the hollow portion 24 (Figs.
Then, when the piston holding member 5 and the rotary cylinder member

10 2 rotate to the bosition shown in Fig. 49C, the cylinder portion 23b is
opposed to (overlaps) the concave portion 61a of the suction opening 61,
and hence the fluid is sucked from the suction opening 61 into the
cylinder portion 23b by a negative pressure generated by movement of thé
piston 4 (Figs. 49D to F). Subsequently, when the piston holding

15 ~member 5 and the rotary cylinder member 2 further rotate, the cylinder
portion 23b is deviated from thé cbncave portion 6la of the suction
opening 61, thereby terminating the suction stroke. Furtherinore, when
the cylinder portion 23b rotates to a position of the cylinder portion 22a
shdwn in Fig. 49A, the compression stroke is started.

20 _ This compression stroke will now be described while paying
attention to the cylinder porfion 22a. When the piston holding member 5
rotates by rotation of the rotary cylinder member 2, the piston 3 enters
the cylinder portion 22a from the position of the hollow portion 24 (Figs.
49A and 49B). Then, the piston 3 moves toward the outer side position

25  in the cylinder portion 22a by further rotation of the rotary cylinder



49A and 49B). Then, the piston 3 noves toward the outer side position 25 in
the cylinder portion 22a by further rotation of the rotary cylinder 76
menber 2 and the piston holding nmenber 5 (Figs. 49C and 49D), thereby
conpressing the fluid in the cylinder pggrtion 22a. Then, when the fluid is
sufficiently conpressed (Fig. 49E), the cylinder portion 22a overlaps the
concave portion 62a of the discharge portion 62 (Fig. 49F) and the 5 fluid
in the cylinder portion 22a is pushed and supplied by bursting open the
check val vegtherS aad mlﬁpfsbeﬁqm_&ﬁgg h@ﬂb@psrmg@n@g@rﬁ@mwﬂﬁhé}%&g o

e a , e

repeated w th respect to the cylinder portions 22a, 22b, 23a and
pi stons 3 coﬁi‘ﬁre%s%?ﬁ‘ﬂﬁ@tﬂtﬁldl h EIRRYRRTeR PrfidRPIYa.t MPhELY ?ﬂ-:enl@h% Mg’ orary
conpressor 1 can be used as, for ekxanple, a conpressor of a cooling

L SO Ao AR 5 soR)C PRIy B AL bk

radi ator pipe an a conpressi

circul ati refrigerant,.utild r xchapae. o FAt h re not or
For rotat (g CHRE BRHaph 2S5 il gRRar i GORRAR 67 ik 0F3 Sad the o

I nci deptaldy.,,inthe odi nent shown in Fig. t ' t shaft 21 is
rr anghd dHHAT the Sy RBARF porborrA oehshed snd tebtied B bufelise oegh nder
menber 2 %d he. pi tolr)%*]ol ding nenber 5 so that rotation can be

transmitt dere Ve rht-ati on of the input shaft 21 may be 20 transmitted
to the piston halding nenber side 5. Moireover, in the enbqodjment shown in
Fig. 40, the rotdngecthe @@we-l#@ﬁffgedzoaﬂ@tew Aret seaventdally repasteds are

supported by the bearin plates 32 and 34 as the slidi n% beari ngs.
However , tvwethrmspieggt@ége icylinder portions 22a, 22b, 23a and 23b, the pistons 3

and 4 sequentially compress and supply the fluid.
10 This rotary compressor 1 can be uéed as, for example, a
compressor of a cooling circuit constituted by an evaporator, a condenser,
a capillary tube, a radiator pipe and others. That is, it can be used for
compressing and circulating refrigerant utilized for heat exchangé.
Furthermore, a motor for rotating the input | shaft 21 may be

15 accommodated in the casing 6.

Incidentally, in the embodiment Shown in Fig. 41, the input shaft
21 is arranged on only the fotary cylinder member 2 side of the rotary
cylinder member 2 and the piston holding member 5 so that rotation can
be traﬁsmitted. However, rotation of the iﬁput shaft 21 may be

20 transmitted to the piston holding member side 5.
Moreover, in the embodiment shown in Fig. 40, the rotary cylinder
member 2 and the piston holding member 5 are supported by the bearing
- plates 32 and 34 as the sliding bearings. However, the rolling bearing
such as a ball bearing may be used to support th'e.rotary cylinder member

25 2 and the piston holding member 5.




such as a ball bearing nay be used to support the rotary cylinder nenber

25 2 and the piston holding nenber 5. 77 In addition, as the bearing plates
32 and 34, one shown in Fig. 50 may be used. Additionally, in the

enbodi nent shown in Fig. 40, although whe support shafts 52 and 53 are
directly inserted into the holes 3a and 4a in 5 the pistons 3 and 4, a
gui de piece 44 may be provi ded between them The guide piece 44 is shown in
Fig. 46. Slight jounce is provided between the guide piece 44 and the

hol'es 3a and 4alafaddieion, sisotife Bedrifigdplates Bhari S40onwisHoWM &6 Fijr §gt i on.
Therefore, even if the shaft center of each of the support shafts 52 and

53 is devighphefysg.each of the 10 autorotation central. positions Xl and
X2, the rotary notion of the pistons 3 and 4 can be perforned around the

rotation centraly ffigioha®, 411"‘%1’*44 t@ﬂllﬁ:@iﬁﬂfe?ftn&lévbﬁt ind?'g%.ahboalth}m@n 53{; N

required processing accuracy e conponents can Fowered,” he
Addi 1 onaro 2ort Snafte g BAHES, b REFER, e b P TROE 3 AR FR ot o
oo 8,58 B as a2 el BiRSL IS, h el BT i e, DRSS, 2
cartior - T aSopiech, 44T IS TV o A (00 SIS IRnGE b PEASed he
iy T SRR DU ARG I AL e
attached to the rotary cylinder nenber 2 if the conponent accuracy can be
assur ed. 1n the piston widthwise direction. Therefore, even if the shaft center of
each of the support shafts 52 and 53 is deviated from each of the
10 autorotation central positions X1 and X2, the rotary motion of the pistons
3 and 4 can be performed around the rotation central position X while
absorbing that deviation. Thus, the required processing accuracy of the
components can be lowered, and the processing can be facilitated, thereby
reducing the manufacturing cost.
15 Additionally, in the embodiment shown in Fig. 40, although the
inclination of the bearing plates 32 and 34 is adjusted by the adjustment
screws 33, the adjustment screws 33 can be eliminated when the
component accuracy can be assured.
Further, in the embodiment shown in Fig. 40, although the carrier
20  plate 221 and the carrier shaft 30 are provided between the input shaft 21
and the rotary cylinder member 2, the carrier plate 221 and the carrier
shaft 30 can be eliminated and the input shaft 21 can be attached to the
rotary cylinder member 2 if the component accuracy can be assured.

Furthermore, although the O ring is used as a sealing structure in

25  the embodiment shown in Fig. 40, a mechanical seal and others may be



Furthernore, although the O ring is used as a sealing structure in 25 the
enbodi mrent shown in Fig. 40, a nmechanical seal and others nay be 78 used.
Mor eover, the drive notor nay be directly connected to the input shaft,
and setting these menbers in a non-illygtrated pressure container can
elimnate the O ring. In addition, the nunber of the cylinder portions may
be six and 5 the nunber of the pistons nmaybe three. That is, as shown in
Fig. 51, the six cylinder portions 22a, 22b, 23a, 23b, 28a and 28b and the

three pishgl Bloréoddd the@iveanbtavfifdbe ldirdctly oBesteta®d tHinphe
rel ati onship between the novenent of the pistons 3, 4 and 9 and that of

the cyli ft, ahaRtih2these3nthé® il atiimikasated PresAAE ARG

of
the exanpl'e 10 shown In Fig. 37 and hence its explanation is omtted.

Additiona&iﬁ/ i%i?{a%%hiet@ fhothe rotary conpressors 1 may be conbined to
provi de a rruH -Stage type rotary conpressor. Causing the conpressed fluid

to fl into t . 1 th t sf. . obt ai he.fl ui
b D SRR ths AR T R BB AT e e
th f d nbod] t di th t i tiaqn, t
e Db R RunSH 8 bR it TRAERE A B L
110 SSBAIAR AL EaS TS S T B Y ARl

' nf tial 20 di ti ] t toth l'i nd mb 2.
ISR DE NG RIS APIVIRRE §ORINU R TIGUR T o

23b may not be, equally provided in the circunferential direction with
respect tbetween theamovesenidtheepiston® 3, 4 and 9 and that of the cylinder

chambers 22, 23 and 28 in this case is the same as that of the example

10 shown in Fig. 37 and hence its explanation is omitted.

Additionally, a plurality of the rotary compressors 1 may be
combined to provide a multi-stage type rotary compressor. Causing the
compressed fluid t6 flow into the compressor 1 on the next stage can
obtain the fluid having a higher pressure.

15 Incidentally, although the above has described the preferred
embodiments according to the preéent invention, the present invention is
not restricted thereto, and various modifications can be made without
departing from the scope of the invention. For example, the cylinder
portions do not have to be equally provided in the circumferential

20 direction with respect to the rotary cylinder member 2. For example, as
shown in Fig. 54, the cylinder portions_ 22a, 22b, 23a and 23b may not be -
equally provided in the circumferential direction with respect to the
rotary cylinder member 2.

Further, as shown in Fig. 55, the cylinder portions 22a, 22b, 23a

25 and 23b may be formed so as to be offset from the rotary shaft center O of



Further, as shown in Fig. 55, the cylinder portions 22a, 22b, 23a 25 and
23b may be fornmed so as to be offset fromthe rotary shaft center 0 of 79
the rotary cylinder nmenber 2. Furthernore, although not shown, w dths of
the pistons may be different fromeachqgther. Mreover, nagnets may be
arranged to the pistons or the base portion of the rotary cylinder nenber
so that the magnetic fluid can 5 prevent the fluid fromleaking fromthe
gap between these nenbers. The concept of such a structure is shown in, for

exanpl €, Fh@ roelry c}ififet méfiBeAR® IirdREMHorE) églgﬁo@' B 10f sRowrSyimaget i

fluid 591 is caused to adhere to the magnets 5 e magnets 590 are

rovi ded i Wetgal : | bet ween the piston 3 and
P rthtf gﬁgﬁﬁiwbefdlfr@ﬁ{ﬁ%ﬁéamamm P

the cylinde er ‘or, In I's enbodi nent, at the center of the piston
3. Wth such a r g:i\&{g Hpag,n [ ut 91 to
the piston 3 ar@%%{ﬂfs’ ;ﬁ?a n the u?gr%%%&%%ﬁeroyttpﬁeé%g&g&g gﬂer Fggﬁgt, t he
magnetic fluid 5 can pe fill.ed in th a t n the pi.st .3 and the
rotary cﬂqrﬁ}?& 0 eiro%ryaﬁgjlpﬁ%r fqlﬁﬁng)ega%)lo %@%ﬁi\f’em"e&f?ﬁt%ﬁ]‘f@ﬁ%g from
this 15 gap. It ig ta he poted that refergnce characters . N and S denote
magnet Pc &Vggtoé‘eeg]d’dgnﬁ'ﬁﬁéﬂeggmg FrRy ‘T‘ﬁalpy,%e weerpthaseomembersgnet
590 arranged in the piston 3 e one shown in Fjg. 57. Additionally,

for exarrplgﬁl,le a"s“rbq‘?Bﬁmoﬁsﬁulﬂ#’g? g?%‘“’(bﬂ“%@,s Fﬂewﬁadﬂetfjgr%’éa‘ﬁﬂ ’bg‘lﬁf fhged to
t he base portions 25 of the 20 rotary cylinder nenber 2 in place of .

ar r angi ng Magnghs) P& azgoarnanged lfbi%‘FoHlS@?nFﬂf the magaetigoilid PR ds 60

for exanple, each corner 24a of the hollow portion 24 of the rotary
cyl i nder maused to adhgrarto themagrets 380. The magnets 590 are provided in

the vicinity of the contact portion between the piston 3 and the cylinder
10 chamber or, in this embodiment, at the center of the piston 3. With such
a structure, each magnet 590 draws the magnetic fluid 591 to the piston 3
and holds it on the outer periphery thereof. As a result, the magnetic
fluid 591 can be filled in the gap between the piston 3 and the rotary
cylinder member 2, and the fluid can be prevented from leaking from this
15 gap. Itis to be noted that reference characters N and S denote magnetic
poles of each magnet 590.
Incidentally, the shape of the magnet 590 arranged in the piston 3
may be one shown in Fig. 57. Additionally, for example, as shown in Fig.
58 or 59, the magnets 590 may be arranged to the base portions 25 of the
20 rotary cylinder member 2 in place of arranging the magnets 590 in the
piston 3.
Further, as shown in Fig. 60 for example, each corner 24a of the
hollow portion 24 of the rotary cylinder member 2 may be chamfered. By
chamfering in this manner, when the pistons 3 and 4 pass through the

25 hollow portion 24 of the rotary cylinder member 2, they can smoothly



chanfering in this manner, when the pistons 3 and 4 pass through the 25

hol | ow portion 24 of the rotary cylinder nenber 2, they can snoothly 80
nove to the next cylinder chanbers even if the orientation of the pistons 3
and 4 with respect to the proceedi ng dggection is inclined. In this case,

al t hough the pistons 3 and 4 may be chanfered, chanfering on the rotary
cylinder nenber 2 as shown in Fig. 60 is nore desirable than chanfering 5
on the pistons 3 and 4. |If chanfering is carried out on the piston side,

the chanf sig@ teotHd ABxbeFion@sr éhambeey eVen if tEofeAt Mloh VfEhe HibtdnkE
out nost peripheral side of the rotary cylinder nenber, and the conpressed

fluid remghdse withSrdspeBt 86 MHel pridicedidip0dirdéfiont @ fREinde! InStHiBKGsel NET €Dy
deteriorating the efficiency. I'n particular, when the 10 rotary cyl i hder

appar at Usaﬁgx%‘&rgﬁ titke hg’stﬁlﬁlagéxg& Q%gg‘yefﬁ%&xg??fe%, %Bﬁkﬁi%giﬁé’ﬂnttﬂ‘é roPaRf €SSOr,

~ not only the rémaini egra i crency as e ‘conpressor
wth the FPnaier heRRRE 2258 thowh b EHF RSP aRR ab 0 el SREAY Pt P one.
monbop < b diepiatess £ RBALEr A lehgmRBRoE I8 BriaiEon s HEE Bt e | ne
the cyl | nHEY PAIFEeHCRPARE PocamE™ AR VBHSIcth FEHER FHROVE tha hout
Fur't her oPBEORE BSEIRIGreLsBIe (8 diih H9ABAnD HajohomaRbane andsathend 581
shown in Figs. 61 to 63, for, exanple. That .is,_ as shown in Figs. 61 to 63
for exanpfempressed fladdinemaing. 1 drhisimemnaiaing Jluikghangs pyenitediengetiot h t he
front and back sides of the rotary cylinder
stroke, thereby deteriorating the efficiency. In particular, when the
10 rotary cylinder apparatus according to the present invention is applied to
the compressor, not only the remaining fluid degrades the efficiency as
the compressor, but the remaining compressed fluid suddenly expands
when communicating with the inlet, which can be a factor for generating
noises or vibrations. On the contrary, when chamfering is applied on the
15 rotary cylinder member side and the pistons have corners, the remaining
capacity of the fluid having the maximum pressure at the outmost
peripheral position of the cylinder can be decreased, and the pistons can
smoothly move without lowering the efficiency of the apparatus as the
COmpressor. |
20 . . Furthermore, the back pressure releasing means may be passages
580 and 581 shown in Figs. 61 to 63, for example. That is, as shown in
Figs. 61 to 63 for example, it is possible to form the passage 580
communicating both the front and back sides of the rotary cylinder

member 2 and the passage 581 communicating both the front and back

25 sides of the piston holding member 5. In this case, it is needless to say



menber 2 and the passage 581 conmunicating both the front and back 25 . sides
of the piston holding nenber 5. In this case, it is needless to say 81 that
t he passages 580 and 581 are not restricted to a specific shape or

di nensi on. Moreover, a recession 582 be formed on the top surface of
each base portion 25 of the rotary cylinder nmenber 2 or a recession 583

may be formed around the opening portion of the passage 581 of the 5 piston
hol ding member 5. In this case, it is needless to say that the respective

recessi onsyR{Y tABhB3gas BY0ANASHT iark &ibt! FestrBEE ithl & ﬁk Shape or
di nension. In addltlon rotation nunber detecting neans det ec |ng the

t at t |
rotation nug/gﬂ%hsgj‘n. _ 0;@6 rya%cbﬁiqﬁﬁ Wﬁﬂ&ﬁe Thrinka Eﬁé"%?g

menber e provi exanple, Fig shows an exa |ch

the rotat 9P cRTRSL g,%tastuzy ﬁoeatggagﬁwd;a@%&btete oy ge%ﬁtsgtggac

gener at or ry cyI|n er appar Fuird™e

generator, the ton support, shafts and .53 c | st of al, and
et al s B hed HiRha TS og'e&agstwﬁl%t i padaet a8 4 fﬁa&m

15 5 opposed to {1 |ston sup ori afts 52 ?nd 53. Addltlonalb

det ect iton Pytepubeldi gttﬁl@nﬂt BplHet cassarit 45 sreed]gss fopgay thajey

sensor 571 are -counted by a counter As a result, the rotation nunber of
the fluid retmwecrveﬁepaﬁéﬁz ang d8ScarenotErstvicted taa gpacifigshapeen i on

is not restricted to this nmethod. For exanple, an MR el enent, a hall

el ement 20dipension.he |ike for detecti ng rotation of the magnet 572 may be
provided so that counting detection outputs fromthese elenents by a
counter can det trtaddisiongtretatian nuwindrerodetegting meansd for detectimg rtdeor .
Further, a non-illustrated voltage limter nay be provided and the

rot ati on nuatedion number of the rotary cylinder member 2 or the piston holding

10 member 5 may be provided. For example, Fig. 64 shows an example in
which the rotation number detecting tlleans is provided to the fluid
electric generator as the rotary cylinder apparatus. In this fluid electric
generator, the piston support shafts 52 and 53 consist of, e.g., metal, and
a metal sensor 571 is attached at a position of the piston holding member

15 5 opposed to the piston support shafts 52 and 53. Additionally, detection
outputs of the piston support shafts 53 and 53 by the metal sensor 571 are
counted by a counter. As a result, the rotation number of the fluid
electric generator is detected. However, the present invention is not
restricted to this method. For example, an MR element, a hall element:

20 573 or the like for detecting rotation of the magnet 572 may be provided
so that counting detection outputs from these elements by a counter can
detect the rotation number of the fluid electric generator. Further, a
non-illustrated voltage limiter may be provided and the rotation number
of the fluid electric generator may be detected based on the sine waveform

25  of the electric generation output. Furthermore, the rotation number of



of the fluid electric generator may be detected based on the sine waveform
25 of the electric generation output. Furthernore, the rotation nunber of
82 the fluid electric generator nay be detected by providing a
non-illustrated slit plate to the outgR ring of the magnet 572, providing
a non-illustrated photo-interrupter on the case side, detecting the |ight
passing through the slit plate by the photo-interrupter and counting the
detection value by 5 a counter. Furthernore, as shown in, e.g., Fig. 65,
provi di ngthaéluidtedectvic gemetor deapbeidegecraiby peotideng af Rén-iNukingden
-apparatus can obtain, for exanple, a flow neter. As simlar to the exanple

shown in Blig pléte to bhe Wohiter exanpr ehe hRzReS5DD, pridding Shadt-iAsaitedd MY
consist of, e.g., 10 netal; a netal sensor 571 nay be attached to a

posi ti on ghotéenteirrupler bal theGalBHige, Aebdtlse thkOl; ' t
shafts 529and 53; ang I<'1Iet ectiofall out putseof th% pi stlgﬁgﬁgggﬁ? @Eg'??rsx 52

ond 53 D1 shoslTplal by ARG O4BE SN0 S0P AT e )

magnet 572 nmay ached to t Yenment,
a hal lg el gr@ggltné;ﬁ 573 or the like for detecting rotation of the magnet 572
may be provided; and outputs fromthese el enents may be counted by a

counter, thereb ecting. theg rotation nugber,.of the flow nmeter. In
addition, the F(l)lf‘ gl?%rdﬁhaﬂeu%%rs SR HE 15-Bw ﬁ%‘eﬁg’nﬂpﬁ'éhﬂﬁ}tlgﬁ &atagjon
provi di ng nonyillustrated sji laje to . the outer rjing of {he magnet
E75"" or ovPHPEREAsteciiie e to, bl Rkt Syl der Bppartes ean oblin, dore:
detecting the Light assing through the It plate by the . .

phot o- i nt 87 ERer 2 flg ’E’(‘?Ltjﬁ‘tgl n‘gs tsﬁ'g‘rha(fef‘bﬂ‘? applecshown inoHigeb4, Bince a
quantity of. fl ow V\/Ten the rotary cylinder nenber nmakes one turn is known
in the vo exginple, Bb\Prﬁl?E?r} support shaft 52 and 53 may consist of, e.g.,

10  metal; a metal sensor 571 may be attached to a position of the piston
holding member 5 opposed to the piston support shafts 52 and 53; and
detection outputs of the piston support shafts 52 and 53 by the metal
sensor may be counted by a counter. Moreover, the magnet 572 may be
attached to the rotary cylinder member 2; an MR element, a hall element

15 573 or the like for detecting rotation of the magnet 572 may be provided;
and outputs from these elements may be counted by a counter, thereby
detecting the rotation number of the flow meter. In addition, the
rotation number of the flow meter may be detected by: providing a
non-illustrated slit plate to the outer ring of the magnet 572; providing a

20 non-illustrated photo-interrupter to the case side; detecting the light
passing through the slit plate by the photo-interrupter; and counting the
detection value by a counter. Since a quantity of flow when the rotary
cylinder member makes one turn is known in the volume type flow meter,
a total quantity of flow can be measured by counting the rotation number

25 by the counter.



a total quantity of flow can be neasured by counting the rotation nunber

25 by the counter. 83 That is, when the rotary cylinder apparatus according
to the present invention is applied to the flow nmeter, providing the
rotation nunber detecting nmeans can eggctrically detect a quantity of flow
of the .fluid. Thus, based on the detected quantity of flow, for exanple,
a 5 sol enoi d- oper ated openi ng/ cl osi ng val ve provided in the fl ow passage
can be controlled to be on/off, or an alarm can be given when a quantity

of flow reacheghat pISEdﬁh@hWtBerdtai' ecylmd éth eipparatufSadeosddhg toFtlle 66
for exanple, when the rotary cylinder apparatus according to the present

| nvent i onpirgsdificthyhttoh | 1! pphSdPeTehe Do SdtEENBroviRine i Pt

detecting rreans t he operatlon of the fluid punp can be subjected to the

hethod. si b bt d ?%@*n%?ngtﬁftéﬁﬂgﬁétwéﬁ%ﬂ%@%tﬁ% SPHGe Nl
563

Count er . St VRS égtéidt@%%%nset&tkﬁe ﬁ%t*@ﬁxy#f"%fgr"gtrﬁggb %?%@f d

Cher e, ”80@9011 patatd, pREinelpss o Pk o REidedpie eﬂa%rﬁtas?%a?gé’%?ﬁund

sai d rota shaft..c st on m)nstraln reci procatin near

ot on | abe fareeled tothe ofy it P‘Fts"‘i”dé SIgR Gan fe SivPRARReBrA MLy 8 st on

hol di ng nmber | ding s |d pi st and rotating around a rot ation center
eccentri g‘ﬂ%m e$ 2 prafdotermipe valtle.

Furthermore, as shown in Fig. 66 for example, when the rotary
cylinder apparatus according to the present invention is used as a fluid
10 pump, by providing the rotation number detecting means, the operation of
the fluid pump can be subjected to the feedback control. That ts, the
rotation number may be detected by the method similar to that of the flow
meter shown in Fig. 65, and the drive motor 563 may be controlled based

on the count number obtained by a counter.

15



center of said rotary cylinder nenber; and a casing rotatably supporting 10
and accommopdating said rotary cylinder nenber and said piston hol ding
menber and having at |least one inlet for a fluid and at |east one outl et
for the fluid, wherein said piston isggotatably held. at a position away
from said rotation center of said piston holding nenber by a fixed
distance and wth said position at a center thereof. 15 2. Arotary

cyl i nder apparatus according.to claim1, wherein a guide portion for

gui di ng sAVHAT $ScCLATMEDBI ISti ng direction is formed to said cylinder
chanber, and a gui de engagenent portion for engaging with said guide
portion is fornmed to said piston. 3. Arotary cylinder apparatus according
to claim1, wherein said inlet is 20 provided to said casing in one of two

areas di Vildeqambtard& ic@ﬁﬁé&”ﬁ?bhf‘ﬂ:uss%ﬁpﬁgiﬁg)’_as9@@}& elifePimeRind,’ Ot ary
cylinder nmenmber and said rotation center of said piston holding nenber so

as to Comﬂé%ﬁékﬁc%ﬁﬁeﬁﬂhgm@ﬂ foh {4 § St 's0 Ao @ggg tﬂi’{)#éﬁ.ai Poddk .Vit ged

to said casingin e other one o areas so as to co nicate

1 e oi AHER GRAERE and ceotarfid MBS KB EraPRPERR FoBRGT AoPBhehg © 7
T wher or Aemomiiping tintoeeling Miatrafohidnon SRReS e ARt eige o
et A an S S e P g o
according to claim1l, wherein back pressure releaz%ﬂg nmeans for reducing a

back pres@&RdeToiating anound ar pefation, centey egerntaig ctaderotazg pihafty e

menbers in said casjnhg, said,_, .
center of said rotary cylinder member; and a casing rotatably supporting

10 and accommodating said rotary cylinder member and said piston holding
member and having at least ohe inlet for a fluid and at least one outlet for
the fluid, wherein said piston is rotatably held at a position away from
said rotation center of said piston holding membér by a fixed distance and
with said position at a center thereof.

15 2. A rotary cylindei' apparatus according to claim 1, wherein a guide
portion for guiding said piston in a sliding direction is formed to said
cylinder chamber, and a guide engagement portion for engaging with said

 guide portion is formed to said piston.
3. Arotary cylinder apparatus according to claim 1, wherein said inlet is

20 provided to said casing in one of two areas divided by a line connecting
said rotary shaft center of said rotary cylinder member and said rotation
center of said piston holding member so as to communicate with said
cylinder chamber, and said outlet is provided to said casing in the other
one of said areaé so as to communicate with said cylinder chamber.

25 4. Arotary cylinder apparatus according to claim 1, wherein a surface of



rotary cylinder nenber, said piston holding nenber and said piston is 10
provided to sliding surfaces of said nenbers. 7. Arotary cylinder
apparatus according to claim1l, wherein said rotary cylinder nenber and
sai d piston hol di ng nmenber are rotatabgg supported by a bearing nenber

si mul taneously bearing a thrust load and a radial load. 15 8. A rotary
cyl i nder apparatus according to claiml, wherein said rotary cylinder
menber i s rotatably supported by a bearing plate, and said bearing plate

is config étoﬁ égwsuattabéafidgﬂs@h ﬁmdfﬁglxﬁgmw%agﬂé%ﬁwa nd an

adj usting ng screw. 9. Arotary cylinder apparatus according to claim

1, wherei s yvﬁHHQ t

beari ng pﬁat?qogﬂgﬂénag :ﬂp%rg g?gpﬂdlggn#l g%trlggllto e géj%??p%]az by an
adj usting che n r W, 10, ot ar

cyl i nder gpar ‘?&é&é‘ggcgc%a gf daﬂislégﬁ mge@g%l[r%qef%%gﬁ%tf?%afﬁh?ﬁe i°
arranged in. etvveen sai,d |ston a d cyl. nder hanber,
and 8 magAgid f%'?ﬁu{ﬂrd?fi@m? F Rt gHRLE TheRee NEiGh By B AL §AlbvbBed | n
a vicinity o QlégtlaCt portion between said pi ston and said cylinder
chanbet . fi‘a Nt A&yl i nder apparatus according to any one of claims 1
to 10, wherein a plurality of said pistons and said cylinder chanbers are
formed, $-and BOATYY ayllpﬁebfaw@tew aseeding i elaimy b vehereinsbaek t o
intersect at said rotary shaft center of said rotary cylinder nmenber. 12.
A rotary ®yessure relgasing uneansofoni reduaing) aibacky prepeurs whishd canybe nder

chanbers are arranged to said rotary cylinder nenber at
resistance for operation between respective members in said casing, said

rotary cylinder member, said piston holding member and said piston is

10 provided to sliding surfaces of said members.

7. Arotary cylinder apparatus according to claim 1, wherein said rotary
cylinder member and said piston holding member are rotatably supported
by a bearing member simultaneously bearing a thrust load and a radial
load.

15 8. Arotary cylinder apparatus according to claim 1, Wherein said rotary
cylinder member is rotatably supported by a bearing plate, and said
bearing plate is configured to be adjustable by an adjusting pushing screw
and an adjusting drawing SCrew.

9. Arotary cylinder apparatus according to claim 1, wherein said piston

20 holding member is rotatably supported by a bearing plate, and said
bearing plate is configured to be adjustable by an adjusting pushing screw
and an adjusting drawing screw.

10. A rotary cylinder apparatus according to claim 1, wherein a
magnetic fluid is arranged in a gap formed between said piston and said

25 cylinder chamber, and a magnet for holding said magnetic fluid in said



positions equally distributed in a circunferential direction. 10 13. A
rotary cylinder apparatus according to claim1ll, wherein a length of a
portion where a plurality of said cylinder chanbers intersect in a noving
direction of said piston is shorter thh a length of said piston. 14. A
rotary cylinder apparatus according to claim1l, wherein a chanfered
portion is fornmed to a portion where a plurality of said cylinder 15

chambers intersect, . L. ) L
gap is provided in a vicinity of a contact portion between said piston and

said cylinder chamber.

11. A rotary cylinder apparatus according to any one of claims 1 to 10,

wherein a plurality of said pistons and said cylindef chambers are formed,
5 and a plurality of said cylinder chambers are formed so as to intersect at

said rotary shaft center of said rotary cylinder member.

12. A fotary cylinder apparatus according to claim 11, wherein said

cylinder chambers are arrangea to said rotary cylinder member at

positions equally distributed in a circumferential direction.

10 13. Arotary cylinder apparatus according to claim 11, wherein a length
of a portion where a plurality of said cylinder chambers intersect in a
moving direction of said piston is shorter than a length of said piston.

14. A rotary cylinder apparatus according to claim 11, wherein a
. chamfered portion is formed to a portion where a plurality of said cylinder

15 chambers intersect.



