1 COVMPRESSOR TECHNI CAL FI ELD The present invention relates to a conpressor
and particularly to a structure for a b discharge valve nmechanismwhich is
nount ed at a di scharge opening of a conpression nechanism BACKGROUND ART
Conpressors, such as rotary conpressors, are well known devi ces used
typically for conpressing refrigerant in a refrigerating apparatus having
a vapor conpression 10 refriger atCOYIRBRESSORefrigerant circuit. A
conventional rotary conpressor conprises a closed-type casing in which
there are nounted a conpressi on nechani smand an electric notor operable
to activate the conpression nechanism The conpressi on nmechani smincludes a
cyl i nder a {ch rotates or revolves in an eccentric notion

whi |l e sub@gg:rhﬁﬂﬁ‘sy%ﬁ@\g?jng contact with an inner peripheral 15 surface of
the cylinder. Defined hetween the cylinder and the iﬁt n is a conpression
chanber. A bl adke P??B‘Hﬁtl@t?ninﬁntfﬂéteé6%?8%’?‘?%“0%%&?“ %F?X/fod%mﬁﬂ@re ora
conpression chanber into two parts, i.e., a |low pressure side (suction

si de) par disdrdgeavdlivg meshassurehish de mopseAmt esdisdmtzl epdvangel 8iwa)prgsaion. One
of the I ow and high pressure side parts of the conpression chanber is
swi t ched imeclggiswe as the other in alternating manner every tinme the 20

pi ston nmakes a single revolution. Wien the conpressor electric notor is
power ed, gl ROASSH £ryas refrigerant is sucked towards the | ow pressure
side part of the conpression chanber froman evaporator of the refrigerant
circuit. At the sane t] i.n hi i art - :
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| evel, and is 25 djschar.ged into tf%e casi n%. The gas.refrigerant present in
the insid roqoxqmgssggsr%gg%w 4 reirigerating apparatus “having a vdpor compression

10 refrigerating cycle refrigerant circuit. A conventional rotary compressor comprises a

closed-type casing in which there are mounted a compression mechanism and an electric
motor operable to activate the compression mechanism.

The compression mechanism includes a cylinder and a piston which rotates or
revolves in an eccentric motion while substantially making -contact with an inner peripheral

15  surface of the cylinder. Defined between the cylinder and the piston is a compression
chamber. A blade, mounted in the compression chamber, divides the compression
chamber into two parts, i.€., a low pressure side (suction side) part and a high pressure side
(compression/discharge side) part. One of the low and high pressure side parts of the
compression chamber is switched to serve as the other in alternating manner every time the

20  piston makes a single revolution.

When the compressor electric motor is powered, a low pressure gas refrigerant 1s
sucked towards the low pressure side part of the compression chamber from an evaporator
of the refrigerant circuit. At the same time, in the high pressure side part of the
compression chamber a gas refrigerant is compressed to a high pressure level, and is

25  discharged into the casing. The gas refrigerant present in the inside of the casing flows



outwardly froma discharge pipe of the conpressor, and is delivered to a
condenser of the refrigerant circuit. Yhile being switched in alternation,
the high and | ow pressure side parts of the conpression chanmber repeatedly
carry out the aforesaid operations, and the conpression nmechani sm
substantially continuously sucks in a | ow pressure gas refrigerant 5 and,
at the sapmwiatdiefroéi &aRakaes pipeif ghe iremeLos 2gass delvergehandondditer of the
conpressi on nechanismis provided with a di scharge openi ng through which
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di scharge_openi ng. Generally the discharge valv chani sm.includes,,a reed
valve.as R B ol on el b PpREad P 16 FRECRR A BB R e
part of the conpression chanber exceeds the pressure in the casing by nore
than a pre&@eREsHmMBEchiRisTesubsigatiplbseantiniepshr Biske b2 inW PEssaie apelnsa#itt he
hi gh pressure side part and the casing causes the reed valve to carry out
an opér at dmginavithe phae timg, disthergts adhgr gessopegrisngfrigaranhe open state. On the

ot her hand, when gas refrigerant flows outwardly fromthe conpression

chanber and entks sorhP@ssi@smRehanidhe ip@bided &HeUs isshale Ppéding thrbsshswhicehed
to serve as the | ow pressure side part. As a result, the aforesaid pressure
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operation aci I scharge~opening 1n Che closed state. wever,
there is an,qverco essiqn | oss prohle it h the above-nenti.oned
di schar g AR Ro | SRDAASHD 1S RarTICal 10 ENEE PP Ry oPea
reed valve iis 20 small or when the opening area OI? a di scharge opening is
smal |, t HEsTheggesyahyrcmedgasmspclufes ap%?§§ Agfye 8 2 Yalye glemsing s ¥{hep thyquessure in
refrigerant increases. This results in conpressing a refrigerant to excess
in tHé cohphegspressuchsidbpart oOthet dpanmressionahgmberf exdeeds the prespann thsfeasing
reed valve is increased, this causes lags in closing the valve el enent. As
a resul t,byanfirglhanps esdeteaniyad vadfel ittgereaniting lppsvsurleadi Kamncks bétween thechighsi ng
into the conpression chanber. 25 Accordingly, there is the possibility that
a vol umetgregued SilChaneYd HeQRRsiAE Chlises (Hrebd19al0d BEEard out an operation of placing
the discharge opening in the open state. On the other hand, when gas refrigerant flows
outwardly from the compression chamber and enters the casing, the high pressure side part
15  is switched to serve as the low pressure side part. As a result, the aforesaid pressure
difference diminishes, thereby causing the reed valve to carry out an operation of placing
the discharge opening in the closed state.
However, there 1s an overcompression loss problem with the above-mentioned
discharge valve mechanism. More specifically, when the lift amount of a reed valve is
20  small or when the opening area of a discharge opening is small, the resistance against the
passage of a high pressure gas refrigerant increases. This results in compressing a
refrigerant to excess in the compression chamber. On the contrary, if the lift amount of the
reed valve is increased, this causes lags in closing the valve element. As a result, a high

pressure gas refrigerant flows backwards from the casing into the compression chamber.

25  Accordingly, there is the possibility that a volumetric efficiency drop occurs. On the other



hand, if the opening area of the discharge opening is increased, the reed
val ve, too, increases in size and its gmss increases. This may result in a
val ve openi ng response drop causing an overconpression loss. If the
opening area of the discharge opening is increased to a further extent, the
5 refrigerant that has once been conpressed expands again. This produces a
new probliemd, ihade bheigd hical 6Me¥ Gkclabg: epaMNE TS Meréabd,Stheffeed FAMXRR)SI ON
| oss). More specifically, during the refrigerant di scharge operation,

t here exi: : [ . i.0 Tefrige r Lo in
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opening is increased, this results in increasing the anount of high
pressure %@mpgﬁPpﬁgpgﬁPﬁﬁﬁﬂﬁﬁﬁﬁng wi thin the discharge opening.

Accordingly, the amount of refrigerant which expands in the conpression
chamber after MitbeRaenies Bredgrfebe gisshuae oppeing indnceeasedin & furthwrextatcthes a
drop in conpression efficiency. Consequently, in order to deal with such

pr obl éns, refrigtrat izt das vate becieshgnessad exfrndh agak e S hissprodficed poppetob¥ah ve
shaped li ke a circular cone has been proposed (see for 15 exanple Japanese
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elenment is fitted into a discharge opening. In the discharge valve

rent 1S 0 a di openi ng. | : .
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refrigerant remaining in the discharge opening after discharge. Problens to
be sol vedlisdbakagerpeniigels KEasash this 1aSPBpHencieasing thepmmust of digh pressure
problems. That is to say, if the operating displacenment is nade variable
by mdki ngehigesing ctepiamingt withmatheabisshange spmetg. by Acomdingly, tdentmobnt tofie
rate of flow of gas refrigerant at the discharge opening 25 increases or
decr easegefrifatamt phehepandve HEOBRIRES cdchu@ber 4Tee Blsehige Becomes greater and,
as a result, there occurs a drop in compression efficiency.
Consequently, in order to deal with such problems, a discharge valve mechanism
which makes use of a poppet valve shaped like a circular cone has been proposed (see for
15  example Japanese Patent Application Kokai Publication No. 2001-289254). A part of a
valve element is fitted into a discharge opening. In the discharge valve mechanism
disclosed in this patent publication, the poppet valve is employed for the purpose of
gaining a discharge opening area. In addition, the poppet valve is used with a view to
inhibiting the occurrence of overcompression or re-compression losses by reducing the
20 amount of gas refrigerant remaining in the discharge opening after discharge.
Problems to be solved
However, even the use of a poppet valve may produce some problems. That is to
say, if the operating displacement is made variable by making an electric motor variable in

speed by inverter control, the rate of flow of gas refrigerant at the discharge opening

25  increases or decreases. This presents overcompression loss problems.



More specifically, a valve elenent originally designed for use at snal
flowrate is, as arule, small in liftyanount as well as in opening area.

I f such a valve elenent is used at a large flowrate, the velocity of flow
i ncreases because of |ift anount insufficiency and opening area
insufficiency. This results in an increase in discharge resistance, thereby
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originally designed for use at arge owrate I's used at a sma
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result, f Ie%z1 ure on the vaIve element falls off.
Consequenef et Y Iia@s Oﬁﬁ’r? éO‘E’H%“Bﬁéﬁr ﬁ‘@f‘uéfbéf 5t aspowms inspffisienceand Af t er
all, an 10 overconpressron | oss occurs. Bearing in nmnd the

above- merkiesnadarpt dsusfegendyt hThisgepiisgn aar tncteashini disekarge hesistpreesthateby
i nvention was made. Accordingly, a general object of the present invention

is to5 i nfrbbuding heeonipidseiog elosdes.0Vesi cheies Shad, iPSSesvd RlARSE digagyf rom
smal|l to large displacenent in a variable displacenent conpressor and to
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THE | NVENTI I n accordance W t h e present invention,

di scharg i.schar l.ve an .
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|ntheo n st t IS varre glgﬁﬁnd ng on the pressure and_ 20 the rate of
fl ow of %‘cfﬁa %ad G tg‘ f BIFSSUUB ractiap e thee ¥alvg elemgnt falls ok
invention_ is directed to a variable displacenment conpressor which

conpr i sesCASedIRiEs Sicorespprstatiiitg (ROpPemne wopdrative dntarfraniesm 480) alloper abl e
to activate the conpression nechanism (20) and in which the conpression
mechdfli smveg0npressiondess acatisschar ge val ve nechani sm (40). 5 And a first
invention is characterized in that: (i) the discharge val ve nechani sm
Bearing in mind the above-mentioned problems with the prior art techniques, the
present invention was made. Accordingly, a general object of the present invention is to
inhibit the occurrence of overcompression losses in operations from small to large
displacement in a variable displacement compressor and to achieve improvements in
15  compressor operating efficiency.
DISCLOSURE OF THE INVENTION
In accordance with the present invention, the number of discharge openings (29a,
29b) of a discharge valve mechanism (40) is pluralized. And the number of discharge
openings (29a, 29b) to be placed in the open state is varied depending on the pressure and
20  the rate of flow of discharge gas during operation.
More specifically, the present invention is directed to a variable displacement
compressor which comprises a compression mechanism (20} and a drive mechanism (30)

operable to activate the compression mechanism (20) and in which the compression

mechanism (20) includes a discharge valve mechanism (40).



(40) is configured such that discharge openings (29a, 29b) are placed in an
open or closed state by neans of a plate-like valve elenent (41) which is
a reed valve, and each of the discharge openings (29a, 29b) is forned at a
respective | ocation between a base end side 5 and a | eading end side of the
val ve element (41), and (ii) a corresponding portion of the valve el enent

(41) to the di ggidad GestGpasmitiog i§ Bahctarizddnia theadi)nte Andhioe &alR@smacHagigi ng
strength set snmaller than that of a corresponding portion of the valve

el enent ( : i [alol : i l.Q.i he
arr angerreﬁ%ﬁ)cl)é e(t)rﬁg%ﬁd?gsut% H?ﬁ%%ﬁfﬁ%ﬁ@?ﬁ&#ﬁ% 32%’%3"3?%%3‘%3&%%8@?%32"1{’ ge a,
29b) 10 ar | aced ip t en or clos tate by neans .of the plate-like
valve ol eNEm By Hrryf aiee BRE Vo Rk eferiitf LoD Bt e AERG B G ol Bo8he
29b) are scatteredly fornmed between the base end side and the |eading end
si de of t RisChaIes ep@irgse@Pa (W) is forercd 15y a respesiiyys locippshebivesn: » baseeiad i

openi ng area of the discharge openings (29a, 29b) relatively large while
mai nt a¢ ni agd #eadmgledd sifle bh¢horedlve cletnentel),(ahtl) (iiata dodnesgaiding worabn af the
conventional. Stated 15 another way, with this construction, there is no

need to i Ngveakasent (E)3b 2k Bischdie Ypdnye: (0hFBAke (Adihgichd &lde haAGCREIAI! Y,
since the opening area of the discharge openings (29a, 29b) is large, this

makes it &?é%h}glsﬁ shRIPF BYE HhatdE a%ﬁ%%@rn‘éiﬁ%ﬁ&gﬁﬁ‘t%ﬁéﬂég%ﬁ égﬂﬁ{egﬁ(cfr;ggi%ﬁaance’

even during arge-di splacenent op H%FESSIOH ani sm
(20). Besides since val.ve elenent (41) is small in size and superior
i n openi nﬂys@i‘%%"r %%enf%‘ggﬁ)s%“ {hteﬁ%age € 1‘#\akes it possible to prevent the
occurrence of overconpression. In addition, in the first invention, it is
arranged such Thi&e areegst phHs Tyst ipyration iy, whick|thgdischargeiopeaings £3904% g t o
the di scharge openings (29a, 29b) differ fromeach other in bending
st r enifl h. araplaced an the opsh o widsed statmgemeans, oftthe plapehkawpleg damissc@de shidr ger
when the pressure acting on the valve elenent (41) is great than when the
pressur e gcd jesd vaiRethe ddbhatgt YperBh@nRod, 296] hrel stasdredlly fortsiofcthivegl the budeen
the operating displacement becomes 6 greater thereby resulting in an
i ncr easededd ¥t bR fhe 1EAEngbhd S1IBRE Ehe VHIRY ASRBAEAPENGER HHRIng it possible to
make the opening area of the discharge openings (29a, 29b) relatively large while
maintaining the width of the valve element (41) at the same level as conventional. Stated
15  another way, with this construction, there is no need to increases the size of the valve
element (41) itself. Accordingly, since the opening area of the discharge openings (29a,
29bj) is large, this makes it possible to prevent an excessive increase in discharge resistance,
even during the large-displacement operation of the compression mechanism (20). Besides,
since the valve element (41} is small in size and superior in opening/closing response, this
20  makes 1t possible to prevent the occurrence of overcompression.
In addition, in the first invention, it is arranged such that the portions of the valve
element (41) corresponding to the discharge openings (29a, 29b) differ from each other in
bending strength. As a result of such arrangement, the opening area becomes larger when

the pressure acting on the valve element (41) is great than when the pressure acting on the

25  valve element (41) is small. Accordingly, when the operating displacement becomes



i nside and the outside of the conpression chanber increases. Therefore the
opening area becones relatively |arge, gthereby inhibiting discharge
resistance. In addition, since the opening area can be nmade small during
the smal | -di spl acenent operation, this nmakes it 5 possible to prevent the
flow velocity from becom ng excessively slow and to avoid a drop in

response gresRe ditfletiymeiltih@ih ac GRicHaDNbH rhRe tHUTHERESOn Pesdufebdtivesd the
invention is characterized in that- (i) two di scharge openi ngs (29a, 29hb)

are formed . i j (ad I nt
(41) norace GOTe PRLET R colf BT g luer@Ris, | Pk P R g oRA®
bet ween the correspondi,ng portion to.the.di.scharge opening,(29b) . on_the
base. end. BrEaea TaBNREY dBeeo it RyBUHE IS FRaarS c AAAJEBResIR e 202)
on the |eading end side. Athird invention according to the conpressor of
the firstOoRsiignica fapdechadeasmall idpang the sppddisplacsmentoorfidivhatlie maenitngs
(29a, 29b) are formed in the conpression nechanism 15 (20), and (ii) the
cor r esponghsaipletor prevent dife fdve velkite fehebeoimifgddlcetavaih eloth schtarayeidopémipng
(29a) on the leading end side has a smaller width dinension than that of

the corregppeg@inig portion of the valve element (41) to the discharge
openi ng (29b) on the base end side. In each of the second and third

i nventions, thg | NG 2R 51 AR08t konaf Y t. )i
rendered nore ﬁiggﬁg to beﬁﬁ?ng har tﬁeh%agéﬁ ﬁ%ﬁﬁi%%t%%ﬁﬁggﬁn%§$%%eﬁvalve
20 elenent, (41). As [ |t of .such ar.rangene during,th .
el | <t spkickhiast el D ok Aiha o RSBy D A [orB ML Freemaiessiony he
| eading end side is allowed to easily enter the open state, thereb
provi di ngmschaBisat (¥ yod fH) 1theo palne rgfraee 41) incdidden s small-ytidthepart £41195 |of
openi ng-area state, refrigerant is discharged . On the other hand, during
t he |1 gesmalles plidtbelvmrnsigpesteeénoihe coutipoodling pertidinge heer djschergermipegisg (299,
29b) are placed in the open 25 state, thereby securing a relatively |large
openi ng asethe Hade enid bida anéltied tortdsyorl dig pordipe o A dischage Giealrg, (204) dd ger ant
i s discharged. Accordingly, there occurs no drop in response during
leading end side.
A third invention according to the compressor of the first invention is characterized
in that: (i) two discharge openings (29a, 29b) are formed in the compression mechanism
15 (290), and (i) the corresponding portion of the valve element (41) to the discharge opening
(29a) on the leading end side has a smaller width dimension than that of the corresponding
portion of the valve element (41) to the discharge opening (29b) on the base end side.
In each of the second and third inventions, the leading end side portion of the valve
element (41) is rendered more liable to bending than the base end side portion of the valve
20  element (41). As a result of such arrangement, during the small-displacement operation,
the discharge opening (29a) situated on the leading end side is allowed to easily enter the
open state, thereby providing a relatively small opening area. In such a relatively small
opening-area state, refrigerant is discharged . On the other hand, during the large-

displacement operation, both of the discharge openings (29a, 29b) are placed in the open

25  state, thereby securing a relatively large opening area. In such a relatively large opening-



the smal | -di spl acenent operation. There is no increase in discharge

resi stance because the flow velocity dges not becone excessively high
during the | arge-displacenent operation. In addition, a fourth invention is
characterized in that the discharge valve 5 nechanism (40) conprises a
first valve nmechani sm (40A) including a first valve elenent (41A) which is

a reed val¥es@RerIRLE2A10s RiRESged. dASEHANIR, ARENDASUr P dbopiih réPoRReRHak
cl osed state, and a second val ve mechani Sm (40B) i ncludihg a second val ve

el enent ( el I t Y t her djsgharge
openi ng (%Eﬁa}%ﬁf’?\&g%@ﬁﬁ%&%@ bs%%kesgélt%gg&ggre gn hﬁ ﬁ%rgfggeé%\?a%lcege(fagéeat%e

pl ate-1i kg valve. el,enent.so configured as tq ¢ in 10 contact with an
bpeni ng el SEIOFIE dOBIA RECm B IERGE ORER CHETE D6d5mec-THBIBEBRRIORGEI0 |5 a
val ve el ement provided with a projected part so configured as to cone in
contact with af ad@éanng oy Dpentiphds athasaetdrized iof thahethdi disttargse valyeni ng
(29b), In the fourth invention, it is arranged such that the discharge
openi igs 112@anis2OEY0) @bmptike Hirgpvelss ingschamehand AincRAIngs €irplvadbeckidnierit he
open or closed state by nmeans of the 15 first valve elenent (41A) (reed

val ve) andiRy W& ereédh@aﬁ@%ﬁé‘rgbl‘é%\{:ﬂac%'@%%gréé%@niﬁ@%%n}éﬁ'o\eb%% or

respectively. As a result of such arrangenent, iT becones possi bl o}
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of the po val've, 1Tt I's poss 0" achieve Pricrease flow

rate by j nj ng _an _openi ng ar Wit hout any..increase .in amount of

Fef ri ger AREICRRATRPRY VL PREIRS I BlpgrestgsR G hargs ORE%IB&éfﬁ% i), AP OG t he
smal | - di spl acenent_operation, the occurrence of overconpression is

pr event edclpspdistate. obers Hig reed Y ee Fsiarletediqewalvel cdempent s¢ gamevaed #d igiromedponse.
On the other hand, during the |arge-displacenent operation, the second

val ve Oel ermfrct (vith B8)opetiog end surfpiead ek dincitage qpeme(2%t)e The goppetivdbeds a
sufficient opening area, and the flow velocity of refrigerant is held | ow,
t her eby medivageintntnssided evithoa profdceddepart §eebifighfd dsfo ¢omeNalc@BtacZWith an

resistance. 8 In addition, during the | arge-di spl acenent operation, with
the rise dfnR8SSY Rripheral surface of the discharge opening (29b).
In the fourth invention, it is arranged such that the discharge openings (29a, 29b) of
the compression mechanism (20) are placed in the open or closed state by means of the
15  first valve element (41A) (reed valve) and by means of the second valve element (41B)
(poppet valve), respectively. As a result of such arrangement, it becomes possible to
maintain high response properties of the reed valve. In addition, by virtue of the poppet
valve, it 15 possible to achieve an increased discharge flow rat.e by gaining an opening area
without any increase in the amount of refrigerant remaining in the discharge opening.
20 Accordingly, during the small-displacement operation, the occurrence of overcompression
is prevented by the opening of the first valve element (41A} of high response. On the other
hand, during the large-displacement operation, the second valve element (41B), too, is
placed in the open state to provide a sufficient opening area, and the flow velocity of

refrigerant is held low, thereby making it possible to achieve a reduction in discharge

25  resistance.



during the tinme that the piston nakes a single revolution, the reed val ve
opens first and then the poppet valve gnters its fully open state. Because
of this, the occurrence of overconpression in the early stage of discharge
is prevented by the reed valve of high 5 response and the occurrence of
overconpression in the discharge |later stage is prevented by the poppet

val ve capabl e Bf 2@diQ¥h diiehoA 15l idrb & HRPlacORGRT dYdr AoB2 wifhU iHeh 85 SresBurkl fth
i nventi on according to the conpressor of the fourth invention 1s
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cpDdl < cpDd2, while the seat dianeters are set such that cpDsl < cpDs2,
and (ii)oveonturesstonvial the sarlgnsisge ¢iadisgbargesisapreventedabp i reed1yalenef bige
second val ve elenent (41B) has a |ift anount (L2), wherein the |ift

anmountss agegp@et asdichie ddvatrehéd of dverconkgeesiont iethe dissbdrge fRerpnide dippaRheds
(cpDdl, (pDd2) are opening dianeters of the discharge openings 15 (29a,

29b) on tlh}eth%%?gﬁ&%ﬁiv@QaMmﬂdQ%a aRfeibRO ARk afdaamet ers (cpbDsl, (cDs2)

are opening nmeters of the di scharge openings (29a, 29b) on the contact

side of the vahusc herni, (410 ARl Y b ARG SENaT g8, DRI IS (200

29b). In the fi i'nvention, e € por seat
di aneter (cpDsl) . of. the first val ve nmechani sm (40 are set smal|er than
the di schércg%raﬁ ’El%e‘{ﬁ“a t &b the frsiyglve @@Cgﬂaﬁgég&hﬁ%fhé?ha(%epmyha&etetrhe
second val ve . nmechani sm (40B). Such a setting makes it possible to reduce
the size @Ddlhang ppeat digaier (@Dskband the sepnd yatvhengchenismA#0R) bagndglisdharge
openi ng/ cl osi ng response of the first valve elenent (41A) during the

smal [10di spiradiemettt (¢DEBr akliaoseal Siaafer GMes?) ) whacimahe diselcdrgy yort dlamleterd are
addition, since the lift amount (L2) of the second valve elenent (41B) is

smal | er tdeasudhh®al oDB1 anpoaL, While thefsedthBarhétestary sbtvice iRM®Ms] 259044 Ahd this
makes not only a lag in the closing of the second val ve el enent (poppet

}/er ve) 9 %if}ii@ﬁr‘é{‘é}a‘i% $18mPhiA@ ) hik 4 B8 2LBER @1) ShPEE dehlare Lini [41B)
ge- di splacenent operation

has a lift amount (1.2), wherein the lift amounts are set such that L2 < L1. Here, the
discharge port diameters (¢Ddl, ¢Dd2) are opening diameters of the discharge openings
15 (29a, 29b) on the compression chamber side, and the seat diameters (pDsl, @Ds2) are
opening diameters of the discharge openings (29a, 29b) on the contact side of the valve

elements (41A, 41B) with the discharge openings (29a, 29b).
In the fifth invention, the discharge port diameter (pDd1) and seat diameter (¢Ds1)
of the first valve mechanism (40A) are set smaller than the discharge port diameter (¢Dd2)
20  and seat diameter (@Ds2) of the second valve mechanism (40B). Such a setting makes it
possible to reduce the size of the first valve element (41A) as the reed valve, and the
opening/closing response of the first valve element (41A) during the small-displacement
operation is improved to a satisfactory level. In addition, since the lift amount (L2) of the

second valve element (41B) is smaller than the lift amount (L1) of the first valve element

25  (41A), this makes not only a lag in the closing of the second valve element (poppet valve)



but al so a backflow of refrigerant into the conpression chanber (25) due to
such a lag nore unlikely to happen. Ingaddition, a sixth invention is
characterized in that: (i) the discharge valve 5 nmechanism (40) is
configured such that a plurality of discharge openings (29a, 29b) are

pl aced in an open or closed state by neans of a plate-like valve el enent
(43), andaepyvhdh istpheedis oas@a RRRENsEte(ERRg tROMrgd-dishlatemeht aberation
respective | ocation between a base end side and a | eading end side of the
val ve el (4 Ldek e ' rdy ve
el ement (HGy et BRI of okl R U e (Sl ahens LPEa RS 10
a smal |l er bendi. strength than that of a correspondi ng portion (43b) of

t he valvén@PéWéE%yt?hgﬁ’ o the di scharge opening (29b) on the base end
side, and the corresponding portion (43a) to the discharge_openi ng (29a)
on the | eadi ngneadilidorniea isixth dhvasdonsis schewsisriged ve th%hi(})ethph@sﬁ”@lp%eegﬁﬁ?\di ng
portion (43b) to the discharge opening (29b) on the base end side is

f ormed asmechanppe{d0ydd venfighfedAsiwhvkattpiuralien bf dischargo opgémygest @9ah2db) are
conpressor of the sixth invention is characterized in that: (i) two

di schar 93319&_@ Nh REpeR 38 clod@PtaR by henIRE aiplatt ke GAIVRIRSHSIND (U3)1REh@Ch S
(20), and (ii) the valve elenent (43) includes a small-wdth part (43c) of

ol omont (5 ehingE ap Al pot a0 TBRA SR BT PR PR A LA Penlref Bstind
peni ng. (bR 1ewEns xieng YniSeE SRR ah RS O B bR
O Schar geigmnt he saive im0 i) df fhr Greveceei erme (EUmsrabe | BHOS L AL eh
(20), and (ii) a corresponding portion of the valve elenment (43) to the
di schér gea sgemibendif Sagngsin thanahated di aorreepradiigdriens (43by phthearlvgi elrrpent
di rension than that of a 10 correspondi ng portion of the valve el ement (43)
to the di@sphas g dpeAtrdedoreaRR) (200) bhehdbame endmnsitiesiade the corresponding portion

(43a) to the discharge opening (29a) on the leading end side is formed as a reed valve

while the corresponding portion (43b) to the discharge opening (29b) on the base end side

is formed as a poppet valve.

15 A seventh invention according to the compressor of the sixth invention is
characterized in that: (i) two discharge openings (29a, 29b) are formed in the compression
mechanism (20), and (i) the valve element (43) includes a small-width part (43¢) of
smaller width dimension between a corresponding portion of the valve element (43) to the
discharge opening (29b) on the base end side and a corresponding portion of the valve

20 element (43) to the discharge opening (29a) on the leading end side .

An eighth invention according to the compressor of the sixth invention is
characterized in that: (i) two discharge openings (29a, 29b) are formed in the compression

mechanism (2€), and (ii) a corresponding portion of the valve element (43) to the discharge

opening (29a) on the leading end side has a smaller width dimension than that of a



In each of the sixth to eighth inventions, the valve elenment (43) in the
formof a single plate has the functiom of the reed valve (43a) as well as
the function of the poppet 5 valve (43b), and it is designed such that the
reed val ve (43a) opens before the poppet valve (43b) does so. This
accordingly ensures that the reed valve (43a) of high response is placed

in the op@fresp @Hd%%jpﬁrhﬂﬁlofﬂﬁ xemlellelﬁhmMm@mrmsdh@%reapem% (1) tonehobdzer
hand, during the 1arge-displacenent operation, both of the reed val ve

(43a) and, tsheqpoppet valve (43b) are placed in the open state, thereby
prOV|d|ng a sufficient opening area In addition, 10 the reed val ve (43a)

byt o L 5B ELBLE O AL RS OH 8, 6 R0 ger

from excessively increasing in the openln early stage In addltlon a
ni nt h i nvergle Ghte bag herfaestion ofdhe repd: velte (48a) a3 Well @5 Senfmgiéon e the poppet
mechani sm (40) conprises a first val ve nechani sm (40A) including a first

val ve 5el evatvit (43} afd 1iAy depgncalsueh that fleaeed ealdi €Ghpoppas bpend thg poRH valva an
open or closed state, and a second val ve mechani sm (40B) including a second

valve el e@fsq dodsl 8. amey Q&Joﬁiih%y@r@ﬁx@s ARARE reed VAN UBY INEFH REspoRR) | N
C

an open or osed state, and (11) both the first val ve el enent 41A) and

the seconglaydl ey A@Eﬁﬂétaté‘%@n&%e sﬁx?arllniﬁgglﬁé’ Iﬁeﬂegﬁg@e{ﬁs thd Bfef nhid

val ve enent ( ing stren set s er t an that of the

iﬁﬁﬁ?gslﬁ BeThR FE R ferrietopsRune bobhaf et ATF el At BERBORIENEUal e

el enent (41A) has a _snmaller thickness than that of the second val ve
el ement (#3B) are|plpced dnthsropen atais HFFbYIOYIEMErR SUARRSRTOBRRAINE Affa- &7 8ddidrye
val ve nechanism (40) 25 includes the two reed valves (41A, 41B), and it is
arr arifed thagted halve ¢#ka)ah firsteplaeeddnvihb wpsn s@te witheui1fal evemydurig pﬁhfabaegr: in
the open state before the other by the difference in bending
displacement operation, thereby preventing the flow velocity of refrigerant from
excessively increasing in the opening early stage.
In addition, a ninth invention is characterized in that: (i) the discharge valve
mechanism (40) comprises a first valve mechanism (40A) including a first valve element
15  (41A) operable to place a discharge opening (29a) in an open or closed state, and a second
valve mechanism (40B) including a second valve element (41B) operable to place another
discharge opening (29b) in an open or closed state, and (ii) both the first valve element
(41A) and the second valve element (41B) are formed by reed valves and the first valve
element (41A) has a bending strength set smaller than that of the second valve element
20 (41B).
Finally, a tenth invention according to the compressor of the ninth invention is
characterized in that the first valve element (41A) has a smaller thickness than that of the
second valve element {(41B).

In each of the ninth and tenth inventions, the discharge valve mechanism (40)

25  includes the two reed valves (41A, 41B), and it is arranged such that one of the reed valves



strength therebetween. This ensures that the first reed valve (41A) of high
response is placed in the open state dyring the small-displacenent
operation. On the other hand, during the |arge-displacenent operation,
both of the two reed valves (41A, 41B) are placed 5 in the open state,

t hereby securing a sufficient opening area. Effects In accordance with the

ar r angene@t Apf418es flacel ihnwedgeR staté et Und lotid TN Be O e RBEN D Qb‘éncﬁﬁ?a,
29b) are placed in the open state by nmeans of the single valve el enment (41)

which is d,ru: it t 0, i i:ngs
(29a, 29Db e%lgtﬁ gtg&%&g‘ieg@eo? Hf%et e So%gﬂthsetﬁ;rtgtef%égq\%vrei @ég:)jz)gen I gegSB @ﬁgtlﬂe
flow rate.and the pressure of. discharge. refrigerant. Accordin ,.there is
mmde an (FEFDACCTRRRRath g Er e G R S aoT B Sl Ak e P Gpbis | on
of the conpressor (1), thereby inhibiting the resistance to di scharge of

t he ref rideingnike lapgasdigpigcenapé opergiéon, hot Giihs/Browed yalanu(4lhe 46BL¥e piased of
overconpression |osses resulting fromsuch a rise are also inhibited. In
addi t Bon,indhe dpen stdie tseraiby setbring s plfcenenienoperad. i on of the conpressor (1),
the opening area is reduced, thereby preventing an excessive slowdown in
fl ow vel oegris¢és Furthernore, the valve elenent (41) has a portion which has
a small er bending strength, so that the drop in response and the

occurrence of qv hOR | e S . o] :

"ohi bi tod. As TaeORBEESRChe! A3REEnCHTE BeoHEP M RSE R P IR |\
occurrence of o C ression,losses 20 js prevented all. over fhe o ation
ange. evaeiEn P PLATE PIAHL I BF R SR PHMOBePATTSREIuVEST SEEaniD)
thereby naking it possible to inprove the operating efficiency to a higher

| evel t harhiel i redonhie andn inggiitiony the Rumbgs of dissharge apemngsHe %289 & had

third inventions, a part of the valve elenent (41) is made snmall in wdth
di med§€i orpléaed on ther opehastate krevapied Wiepepdolgei thg ffove pomamd h2 podssuhef dachage
el enent (41) will not fall off even during the small -displ acenent

oper at i onefrigfing. pAordieglya tisremd infade dinsincteatdlie opéiting hesedaing MieeMaRrt s t he
rose in cost.
displacement operation of the compressor (1), thereby inhibiting the resistance to discharge
of the refrigerant. Besides, the rise in flow velocity and the occurrence of overcompression
losses resulting from such a rise are also inhibited. In addition, during the small-
15  displacement operation of the compressor (1), the opening area is reduced, thereby
preventing an excessive slowdown in flow velocity. Furthermore, the valve element (41)
has a portion which has a smaller bending strength, so that the drop in response and the
occurrence of overcompression losses due to such a response drop are inhibited. As just
described, in accordance with the first invention, the occurrence of overcompression losses
20  is prevented all over the operation range even when there are made variations in operating
displacement, thereby making it possible to improve the operating efficiency to a higher
level than conventional.

In addition, in accordance with the second and third inventions, a part of the valve

element (41) is made small in width dimension in order that the opening/closing response



In accordance with the fourth invention, the occurrence of overconpression
| osses during the snall-displacenent gperation is inhibited by virtue of

t he high response of the 5 reed valve (41A), and the occurrence of

over conpression | osses during the | arge di spl acenent operation is inhibited
by virtue of the sufficient opening area of the poppet valve (41B).

Accor di ngbfythe ivhlveSelfR&R1 (91 PwilP nSCIHRIIENE eV diPE @ HYTRB tsnAlINdiSHIAGNRAE Bper@ikar. at i ng
ef ficiency regardl ess of the operating displacenent. In addition,

espect al | Y Bdyitts binpll MO8 BOPLAG AR gfé%ﬁtwe%se ihgogecur rence of

overconpressfonin t arge ear i's prevented by the reed
val ve (41A) a t he occurrence. of  over ession in schar at er
stage I's pt eveRBIOEP D dEErY S Fetp TR CCUGRRGoL REFTEH ST OEHS
rotary piston (24) nakes a single revolution. In addition, in accordance
with the duringtih¢ smehtdispiacempnt orerationgsdnipitaselxuisime i dhe High cpwoge ¢ldhe
di aneter (cp)Ddl) of the reed valve (41A) and the discharge port dianeter

15 (( pDd2keedfvaivee (Pppedndv dev ecédkBre dfheveredrapiessichilpssbetdveiep thhelasgeat
di aneter ((pDsl) of the reed valve (41A) and the seat dianeter (cpDs2) of

the poppedis JMﬁ’deYrﬁen{ A3 8ioPRGnhibed %?'@&ﬁ@ﬂﬁﬂk%uﬁﬁﬁ%%eﬁxﬂﬁ akdaf 8 BEDYPPet (L1)

of the reed valve (41A) and the seat dianeter (L2) of e poppet val ve

(418) arespeanb) eslcco Iy f”t?i?%?s?bﬁ UPadhil RSk Qlentdl® th Whblessd:WENLEN and

ensur es e’‘operatl iCl ency 0 ressor s 1 np
accordance_wth the |xt |nvent|on l.ve el enen (43 the
function %ﬁ‘:’?ﬂ‘é}' Fesd h€4%°§5at51§ ?Cegée"?hg 819ny ﬁs%eflaﬁlﬁ 3?

val ve (43b) and, in addltl on, it is arranged such that the reed vaI ve
(43a) is ITescheplacement oppahos tthe OCHETEER Of RyerqeBRpEsionan, ke (dassbyrer $2pY aced
in the open state. Accordingly, like the fourth invention, the occurrence
of oViér c origmeds prornteddyethe derd vajve (A9 remld] thel bs@mmﬁovwgenmesmn insthe

i nhibited 25 by virtue of the high response of the reed valve (43a), and

t he occurdigihegreQhtel Sa8y/R HEORRIASSI the pbRs eslvel (1B)gdirhe thatige-thitsid acepent

operation is inhibited by virtue of the sufficient opening area on the
si de of tﬁ]&oﬁ?ﬁﬁ%al&é@h\éﬁlg(e‘lr%%luti@tﬁcordi ngly, it is
In addition, in accordance with the fifth invention, the relationship between the
discharge port diameter (pDd1) of the reed valve (41A) and the discharge port diameter

15 (pDd2) of the poppet valve (41B), the relationship between the seat diameter (¢Ds1) of the
reed valve (41A) and the seat diameter (pDs2) of the poppet valve (41B), and the
relationship between the lift amount (L1) of the reed valve (41A) and the seat diameter
(L2) of the poppet valve (41B) are specified. This enhances the effects of the fourth
invention and ensures that the operating efficiency of the compressor is improved.

20 In accordance with the sixth invention, the single valve element (43) has the
function of the reed valve (43a) as well as the function of the poppet valve (43b) and, in
addition, it is arranged such that the reed valve (43a) is placed in the open state before the
poppet valve (43b) is placed in the open state. Accordingly, like the fourth invention, the

occurrence of overcompression losses during the small-displacement operation is inhibited

25 by virtue of the high response of the reed valve (43a), and the occurrence of



possi bl e to achieve inprovenents in conpressor operating efficiency
regardl ess of the operating displacemepf. 5 In addition, in accordance

wi th each of the seventh and eighth inventions, a part of the valve

el ement (43) is made small in width dinmension in order that the
openi ng/ cl osing response of the valve elenment (43) will not fall off even

during t h@vé%%mglépldé%mfng tﬂe%@ydg@lac&ﬂbﬁ cefe%oﬁ% i2hiBHdPhy VIl of

structure and therefore prevents hé riSe in cost n accordance wth the

ninth i nvegnt| 4lB 10, di f f.erent

bendi ng s&'rIg esnugfﬁgﬁtafgpenm@pﬁl%g ?‘nd Side (0¥';t§dlppp% va? © ‘gbglr r%hcg%%m%]t‘ftﬁ Fhat

t he opem%g ea of each of the dl scharge open| ngsgéfZQa 29b) varies
gradual | yP 1&3%9 REGUBYE PO VHREYS IR CORPECSEHeORIr S siicicaey regardlgws efnthe As a
result, it becomes possible to satisfy requirenents such as a high
response epregitheodisplangnieht snal | - di spl acement operation and a sufficient
opening area during the |arge-displacenent operation. Accordingly, as in

the 1% each of I fddlitiew, &Yaicoedanby efthieatts of the@evunit And S¥BiAtih@mtidsd)iagaasof
efficient operations over the operation range fromsnall to |arge

di spl acenﬁ@tvawetéwexﬁedt%m 19Y1’§Jd%%ﬁﬁﬂ‘%ﬁ%8@1 dzﬁﬁ%ﬁsmnﬁ H DRk dhat {h@ Eﬁﬁél ﬁgﬁgfwi th

the tenth |1 nvention, |s possi b etorealzet e operation f ect

Gi 11 or ent RO PR L S0P ”%aé bR2pL i L6 B iRl {RC s Qsparty i 1

the 20 structur of the d| sch e val ve nechanjsm (40), thereby preventing
the rise 7RFTHHE IWPE@"’EEW *Ffi@{]u@*r Qﬁﬂkﬂf‘?\ﬁ?‘?svﬁtﬁﬁ}eélsla 108084 cross

section view show ng an arrangenent of a conpressor in accordance with a
first enmbodi meht acsbrdanes prithsthet ninthvsiventom; R e ecl valves (lansNB) eviogoss
section view of a conpression nechanism 25 Figure 3 is an enlarged cross
sectildn vdiferent banding changihs vad vmphoyetamidsim additibn,gurie arrdtged antl thdbthear e
top plan views of different discharge valves; Figure 5 is an enlarged cross
section Viewirkhavh BPefthSsTaRO dis¢Barse oPRERBNR29A) PIb)Svaries gradually depending on
the pressure and the flow rate of refrigerant. As a result, it becomes possible to satisfy
requirements such as a high response speed during the small-displacement operation and a
sufficient opening area during the large-displacement operation. Accordingly, as in the
15  each of the foregoing inventions, the ninth invention achieves efficient operations over the
operation range from small to large displacermnent with a less overcompression loss.
Finally, in accordance with the tenth invention, it is possible to realize the
operation/working-effect of the ninth invention by just making the two reed valves (41A,
41B) different in thickness from each other. This makes it possible to simplify the
20 structure of the discharge valve mechanism (40), thereby preventing the rise in costs.
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a cross section view showing an arrangement of a compressor in
accordance with a first embodiment of the present invention;

Figure 2 is a transverse cross section view of a compression mechanism;

25 Figure 3 is an enlarged cross section view of a discharge valve mechanism; -



di scharge val ve nmechani smin accordance wth a second enbodi nent of the
present invention; 5 Figure 6 is an enjarged cross section view show ng a
first val ve nmechani smof the discharge valve nmechani smof the second
enbodi ment; Figure 7 is an enlarged cross section view showi ng a di scharge
val ve nechanismin accordance with a third enbodi nent of the present

| nvent i on: - Fi OtRSecH(@) ar@ib P kot LR AL ARl bl ent di schar ge

val ves; 10 Figure an enlarg cross section view showi ng a second

val ve nechani s f_a.. discharge valve nechanismin accqordance wit.h a fourth
erbodi ment of - HEos 4 EBRD Erebf sk RoR T Hloths 8 AR AN seetepife s
section vi _ev¥1 showi B,g a first valve nechanismof the discharge valve
mechani snfiSFAEER VRS PRCTERsBHIMasEordang WEhm geraadiambadimertopl Shaamrsserin of
a discharge valve. BEST MODE FOR CARRYI NG QUT THE | NVENTION First

Enbodi nentnvettiathe | nventi on Hereinbel ow, a first enbodi ment of the present
invention wll be described in detail wth reference to the draw ngs. 20

The figst enbodtignens i¢ &l adleged erdds cPHLESSN Bhdvihg Of firgt vAV@EcRinSIn® Bf thepe.
Referring to Figure 1, the conpressor (1) conprises a casing (10) in which

there ar ed@&%gém@g}’%‘&f%ﬁ%?%%ﬁg%'maeﬁgo) and an el ectric notor

(drive nechani's for activating the cornpression nechanism (20). The

conpressor (1).is.of.a full | osed type. en.the.. conpressi on .nmechani sm
(20) is power et ? hseaneﬁnlaéé?dlc%go%s[e 'ilXIF%YY&?Wg’gcao%égg%&ﬁ‘(eﬁe%m%’clﬁs in
a refrigerant, and conpresses it. The refrigerant conpressed is discharged
out of t%o@&ﬁﬁ?ﬁ’étgé‘rtﬂl(‘%@g%@eﬁﬁ ofdhe H‘feé@%ilrﬁ’c&“?‘éfri gerant circuit. The

casing (10) conprises a cylindrical nmain body part (11) constituting a
Figures 8(a) and 8(b) are top plan views of different discharge valves;

10 Figure 9 is an enlarged cross section view showing a second valve mechanism of a
discharge valve mechanism in accordance with a fourth embodiment of the present
invention;

Figure 10 is an enlarged cross section view showing a first valve mechanism of the
discharge valve mechanism of the fourth embodiment; and

15 Figure 11 is a top plan view of a discharge valve.

BEST MODE FOR CARRYING OUT THE INVENTION
First Embodiment of the Invention

Hereinbelow, a first embodiment of the present invention will be described in detail
with reference to the drawings.

20 The first embodiment relates to a compressor (1) of a rotary piston type. Referring
to Figure 1, the compressor (1) comprises a casing (10) in which there are disposed a
compression mechanism (20) and an electric motor (drive mechanism) (30) for activating
the compression mechanism (20). The compressor (1) is of a fully closed type. When the

compression mechanism (20) is powered by the electric motor (30), the compressor (1)



peri pheral wall of the casing (10), and end plates (12, 13) fixedly secured
to upper and 5 |ower ends of the main fRody part (11), respectively. In
addition, both of the conpression nechani sm (20) and the el ectric notor
(30) are fixedly secured to the main body part (11) of the casing (10),
and in the casing (10) the conpression nechani sm (20) underlies the

electric : ] X i i i mai n
body par tLELY” STEUETeR nEa ettt ot e e A o
t he ot her_ hand, the er en late (12) is. ovided with a di scharge pipe
(15 “wht e P ah RS e R Be ekttt fsoF om (e i noi de to t he

out si de of the casing (10}. Furthernore, the upper end plate (12) is

provi ded wit hI%e tcasipg nd0) (cosprises asappidyicalg maie ody cP@bvidl) CONLIREIE| actri ¢
notor (30). The conpression nmechani sm (20), conprised of a cylinder (21), a

front heageriphelal vall dbthe easingdbl), 623 end pradesa(12oflA) fixedly tseeuréd®@4) pppes and
di sposed at the bottom of the casing (10). The cylinder (21), the front

head (22)lowaPendshr the afaiBadl p281113r Rsierbl@Re th hatiabhedotdyf the doapisibAg
means such as bolt and are assenbled into a single structure. The front

head ( 22)meéh§f1{s;rf(@]%§)/¥n§ %Lgl%q%i% 910%({%‘33 Ofte Hxel %e%k% J I&l% a’éar?u]r}ag%’]ga%gﬁ) rear

head (23) 1s T1Xxe secure ottom of t

el i ng, D e 4L0: o ALtk S (B e SRy ecbnoe B ThRE e g

(10). The cylinder (21) is fornmed into a thick cylindrical shape. And, a
conpr essi Bectrie ARIPOY 25) in which the rotary piston (24) rotates is
conparted between an inner peripheral surface of the cylinder (21), a
| ower end sur f Heecwing (6) iy providedaat 4 p@Yion afidheamairpbodypprat (Id) ditsated aepe of
the rear head (23). 16 The revolution speed of the electric nmotor (30) can
be i ner t@e-botan, Iwith adsucAnd pigen@4).c 0P ries 9ther (hhhd,i e nmgher ead ipbdud €1)nisi t's
operating displacenent by adjusting the revolution speed of the electric
mot or  (30drovided with a discharge pipe (15) which is a communicating pipe extending from the
inside to the outside of the casing (10). Furthermore, the upper end plate (12) is provided
with a terminal (16) for supplying electric power to the electric motor (30).
The compression mechanism (20), comprised of a cylinder (21), a front head (22), a
15  rear head (23), and a rotary piston (24), is disposed at the bottom of the casing (10). The
cylinder (21), the front head (22), and the rear head (23) are fastened together by a
fastening means such as bolt and are assembled into a single structure. The front head (22)
is fixedly secured to the top of the cylinder (21) and the rear head (23) is fixedly secured to
the bottom of the cylinder (21). By joining the front head {22} to the main body part (11)
20 by means of spot welding, the compression mechanism (20) is fixedly secured to the
casing {10).
The cylinder (21) is formed into a thick cylindrical shape. And, a compression
chamber (25) in which the rotary piston (24) rotates is comparted between an immer

peripheral surface of the cylinder (21), a lower end surface of the front head (22), and an

25  upper end surface of the rear head (23).



The electric nmotor (30) conprises a stator (31) and a rotor (32), The
stator (31) is 5 fixedly secured to thg casing (10) at a I ocation above
t he conpression mechanism (20). Mre specifically, the stator (31) is

fi xed, by neans of shrinkage fitting, to the main body part (11) serving
as the peripheral wall of the casing (10). A coil of the stator (31) is

electrically c : t ] Pi ter:m . hrQikgh..a
lead wire (not ?Hgﬁ%’&nﬁ?‘f’h?ﬁ@egd & %‘E‘%’mg rtﬁ(gbjg n e I?Yo,%}?éfi"éﬁ‘?ébet&e ff)het he
rotor (32). The driwve shaft ). 10 extends,.through the.center of e
Casing. ( 1 BErebAbUE SR ety 1R R B R b R e e By 1
order to support the drive shaft (33), bearing parts (22a, 23a) are forned
in the frenfed ghthercdesingiaghs (3%2) and (23) of the conpression nechani sm
(20), respectively. The drive shaft (33) includes an eccentric part (33a)
whi ch i s | ocat ébe electrieendtns (3de comprisdser sanp(3d3 shdn rofoai@Br TH2SatorTRE) is
eccentric part (33a) has a greater dianeter than its 15 overlying and

under | yi ngx@dly sbaned af tHeheastili (16) &hafldcalios kboveBeabafssion Radianis23@D).i S
of f centered by a predeterm ned anount fromthe rotational center of the

dri h i 1the T s Yl 1 | in, -
11V, Shakdork Seischlf ne YBr(@1 P4 Bh B RV Mk GAAPNET pRREhAN om

(20) is nount on the eccentric ure 2 i ch

is a transyver Cross section.view e conpr ion . ni s t he
otary. pi YOGS o i e il of U SORE AT Aol XA W38 bt 50
its outer peripheral surface cones into contact with an inner perjpheral
surface ofle¢tHEall gpnnsaisd tooa yerghng] wppdt thattemppgl €h6) ghroughiatead avisy s
groove (2la) is forned in the cylinder (21), extending along a radial

di r ect i onshefwn)hdn @gditinties dfigd yhafin33) adeovphs)) toi the sttap&it)! iThe darvechbhfd(33)
plate, and is nounted so as to be slidable in the blade groove (21a) in

t he rEMi atxtendsahiougintleicehtee ofihkeicasiag (103 ind pafsesivietiddligdRroidb Yhe nfprasied
inwardly in the radial direction by a spring (27) and noves 17 forward and

backwar d ¢intHeAtS) 9T08MRr {PdphoRShd By g3 DN BEdringIatts (PLALER) arbitdrbheldt S

| eading end in constant pressure contact with the outer péripheral surface

of the 1 ohALY b SkOitekdhas B3Pl A5 of RELopsH5R nldb it GRS SRR GG DT

(25), defined between t
The drive shaft (33) includes an eccentric part (33a) which is located in the inside

of the compression chamber (25). The eccentric part (33a) has a greater diameter than its

15  overlying and underlying portions of the drive shaft (33). The eccentric part (33a) is off-

centered by a predetermined amount from the rotational center of the drive shaft (33). And,

the rotary piston (24) of the compression mechanism (20) is mounted on the eccentric part

(33a). Referring to Figure 2 which is a transverse cross section view of the compression

mechanism (20), the rotary piston (24) is shaped like a circular ring, and is formed so that

20 1ts outer peripheral surface comes into contact with an inner peripheral surface of the
cylinder (21) at a substantially single point.

A blade groove (21a) is formed in the cylinder (21), extending along a radial

direction of the cylinder (21). A blade (26) is shaped like an oblong plate, and is mounted

50 as to be slidable in the blade groove (21a) in the radial direction of the cylinder (21).

25  The blade (26) is biased inwardly in the radial direction by a spring (27) and moves



peri pheral surface of the cylinder (21) and the outer peripheral surface of
the rotary piston 5 (24), into a suctign-side | ow pressure chanber (25a)

and a conpression/di scharge-side high pressure chanber (25b). Forned in the
cylinder (21) are a suction opening (28) and a discharge opening (29). The
suction opening (28) extends penetratingly through the cylinder (21) from

the out er fpREIPBRNALK WA TIRERAE @rddve (21¥) a8 R WRIBERI3 D Wbt RE Swith &5 RAAing O
that the suction pipe (14) and the l'ow pressure chanber (25a) communi cate

(
wi th each ot.her., e her.h Yol ' ends
axially p%%@?fg ﬁ%&ﬁ%a?ﬁgéﬁg%ﬁ ﬁ%ﬁ%rgﬁ%Qﬁ%@%ﬁ%g%%ﬂg%&ﬂﬁgbﬂgﬁé%%%%ﬁ%y
pressure chanb b) .and a space in the inside t.h casin 1Q
Bormuni cat e wi LHE &égﬁ (%?%hgw.adeﬁﬁ%%qmﬁﬁsqurh@a@#é rﬁ@éh&ﬁlﬁéﬁ%ﬂ%ﬁﬁﬁﬁdﬁ% or
(not shown) is connected, through the suction pipe (14), to the suction
openi ng (PBipheh sutfaseatf liks cimder (Alhend thsrautdrawdpliara)) surkce obthgrotaripidtoni t h a
di scharge val ve nechani sm (40). The di scharge val ve nmechanism (40) is a

mecharsi sng2iyrimed abyactiduisitie ngwopredshe: Eliapiler (R250) P} cdmpadsyenaliemmige-s{dél)
operable to place the discharge opening (29) in the open or closed state.

In the digehargeuk@h%bdms f‘iﬁﬂn@fff@)the%Wn&Hr?@ﬂaa&QQs@&f%ﬂioﬁbgﬁn%%%-andﬁ

first dischgrge opening (29a) and a second di scharge opening ), are

formed si si de.. 20 pi. Gt in_.Fi i I,.S.an. e ed .cross
secti on Vi eGRG 3201 cABRE S PEnphrAR Bt PRy AR e
side of the valye element (41) (s fixedly secured to.the front head (22)
ond't he cORBAobUA) St o o ePormgEl SPARRED (o Tty SouBh ek HECAdN P sPact
the two discharge openings (29a, 29b) in the open or closed state. The
oper at i onthaf thehsction \pipe Gldpmpdtthe day Aressure ¢hambsid2SaNmemmapdcaie wthesashon
chanber (25) (the high pressure 25 chanber (25b)) is conpressed to a

pr eddfer nothed Ou ¢le gheadsud.ghé disehargndpenag @9%) estahds, axidily fe8etatinzér tinaeh

bet ween the pressure in the conpression chanber (25) and the pressure in

the casime ﬁ(oheheddte%gh esthat Meese! sesfufechavtell 250 Bed ¥apae ighiermEite ofh):
e

operates to place di scharge openings (29a, 29b) in the open state. On

the ot her 0aRd1 0y anilkd Wil &35 Yiher.

A suction line extending from an accumulator (not shown) is connected, through

the suction pipe (14), to the suction opening (28). On the other hand, the front head (22) is

15  provided with a discharge valve mechanism (40). The discharge valve mechanism (40) is

a mechanism formed by mounting on the front head (22) a valve element (41) operable to
place the discharge opening (29) in the open or closed state.

In the discharge valve mechanism (40), two discharge openings, e.g., a first

discharge opening (29a) and a second discharge opening (29b), are formed side by side, as

20  depicted in Figure 3 which is an enlarged cross section view. The valve element (41) is

formed by a reed valve. One end side of the valve element (41} is fixedly secured to the

front head (22) and the other end side of the valve element (41) is so formed as to place the

.two discharge openings {2%9a, 2%b) in the open or closed state. The operation of the valve

element (41) is as follows. When the compression chamber (25) (the high pressure

25  chamber (25b)) is compressed to a predetermined high pressure level and, as a result, the



gas refrigerant is discharged out of the conpression chanber (25), the
pressure in the 5 conpression chanber (2p) falls off after the discharge to
result in a decrease in the aforesaid pressure difference, and the val ve
el ement (41) operates to place the discharge openings (29a, 29b) in the
closed state. In addition, the front head (22) is provided with a val ve

presser (gifRpHRE oefweth theprest@s i kit ¢t AforPERMYer 0f5)hendhd grkiihe it Rrunt
of Iift) of the valve elenent (41). The valve 10 elefment (41) is prevented

(41). . !
ot tached THTEREY) PEieheh Elpst 9 BRRAC I, T O3T HRipleny Dl it ocPl e
front head. (22 see F| gur ). ,As shown in Figure 4(a),. the valve el enent
(41) has ng@%ﬁﬁ Qéﬁneﬂa% (Bg?=t2%Pii%§he IPEY - 0% 6 9Bt Tt e MEIEBIBSSUST c
is formed between a corresponding portion of the 15 valve elenent (41) to
the first2ai wéhgaran i6plistharged 29w of\the chmpgession (chrmbierna(25) hihe| masgirmgiretid of
the valve el enent (41) and a corresponding portion of the valve el enent

(41) to téoenpsstandhahbah@syeaidpefli aer( B8bJisoMatgehto geshlpdat edesreadeein i@ t he
base end side than the I|eading end portion. As a result of form ng the

val ve el egpsaid4drkssufd @ifx%k%'ﬂe,aarﬁhtﬁeQ/alvtekh@emélﬁf{ﬁig)g&pe?ﬁgs ROplGEL fgéai?éhﬁpgeval ve

el ement (41) corresponding to the first dischar openi ng 20 I'S

render ed J&éeﬁmgtg(g&@h%gﬂn ﬁe@l%gg&'ﬁgtet he portions of the valve elenment (41)
g the S i

correspondin charge openi ngs (29a, 29b) differ from each ot her
in bending styength and in rigidity. Accqrdingly, when there is change
in the pr essur]:a\'l A9y tﬁ%hf)ﬂ‘éheggi?é/%lsé%r%‘ffa‘ﬁfw(tgf)‘,’alY%%re?ﬁ?Frg*'é?PHS’f) @% ¥ar ge
openi ngs (29a, 29b) to be gl aced in the open state is |ikew se changed to
one or t otefiisting theainquis o penskinth@rrdameyrd of tit) ef Bisamktve edahent {41or dhedebiew t h
an oil supply punp (35) and an oil supply passageway (not shown). The oil
suppl y0 pustpmedsl) & mposed by the Yabwepressen (2 drdm beaditg excesfivdlhe Admvdfters haf t
(33), is so constructed as to draw refrigerating machine oil stored at the
bot t om of (45hé&s seshed td &R)fréf Heh® (Z)ive sRaf bvdr3B) uppet alrBe ofBe Gbht 5d4RP! Y
(22) (see Figure 2).
As shown in Figure 4(a), the valve element {41) has a small-width part (41a)
having a smaller width dimension which is formed between a corresponding portion of the
15  valve element (41) to the first discharge opening (29a) which is situated at the leading end
of the valve element (41) and a corresponding portion of the valve element (41) to the
second discharge opening (29b) which is located nearer to the base end side than the
leading end portion. As a result of forming the valve element (41) into such a shape, the
leading end portion of the valve element (41) corresponding to the first discharge opening
20 (29a) 1s rendered liable to bending because the portions of the valve element (41)
corresponding to the discharge openings (29a, 29b) differ from each other in bending
strength and in rigidity. Accordingly, when there is a change in the pressure acting on the

valve element (41), the number of discharge openings (292, 29b) to be placed in the open

state is likewise changed to one or to two.



5 passageway extends vertically within the drive shaft (33) and

comuni cates with oil supply openings {ghot shown) fornmed in sliding
portions of the conpression nmechanism (20) so that the refrigerating
machine oil drawn by the oil supply punp (35) is supplied to each sliding
portion. More specifically, both the oil supply passageway and the oi

supply openi ngs tB¢ P Mahd, Usé Aflve Shdthad3) & bidveRidalitih gn HRCH ES/ Pirhp (%)
supplied to areas where the 10 i nner peripheral surface of tp € cyl’i nder

(21) and 0 ' r ' sl i nst
each ot he%ﬁagannd&i gﬁpﬁg}gﬁ’ é%%b%é% f(g@e%g%ﬁ)'?ﬁ}éé g@%ﬁpﬁy BEISP {(}éﬁ% ggg&ggfg? %8?' e%t he
front and rear heads (22, .23). i n eration Next, the runnin .
oper at | onelﬁrpaeh@cm?pfkétﬁg SPV% i@a%%egaq BUCIE] £ 10 rav P GigsFin fichine
enbodi ment, wi I | be_ described. Wien an electric current controlled to a

pr edet er n9ihei@rad @dhe betfomsyofghe caping (199 as theodwve thadu@h) rdietesl be oilcupplyor
(30), this causes the rotor (32) to start rotating. Rotational notion of

t he r Gt orpdsS2ewiayg ddtards merticatly whhiaugh drve shaifiv 339 haildt cdrd@hinichies twieh it ary
pi ston (24) of the conpression nmechani sm (20). Consequently, the

conpr essi %p?%ﬁﬂg%%ﬁ?@owﬂofoﬂﬁé& & Eﬁdiﬁ%’ PBftR%S | FMhOREMPEdsABS nBhanism
prescribed.” The conpression operation of tThe conpression nmechani sm (20)

will be ' i.fical j I r i . l.n t.he
First pl 220 o4 HEP e PaRlch i skl AIPSARH bR Gk e P sSuptiRe 87 e
i nner peripheral surface of the_cylinder. (21) wiith the outer er,i pher al
surface oFeR ﬁég%tpamnpﬁ%‘?wpe%%sym%ﬁﬁ G @flfuswytmésag?w ang 48 Sgisuaply

openi ng part 25 of the suction opening (28) in the inner peripheral surface
of the cyleAHEs aroegnsiurted ise the ghigerativgqnaghine ¢l 4s supplied te Beeas sthareethef t he
| ow pressure chanber (25a) of the conpression chanber (25) is the

smal 11@st . in¥rgreripheral edréacy ofitist oylind24§21rene shecouteupeaiphyrat eurfdve of itghpistas

vi ewed from above the figure, in other words when the rotary piston (24)
rotates ofayiidessainst Bh\thdiHad @b beditng ifapesasiabe Beghaifes ($2028a) oLtheases

as the rotary piston (24) rotates.
front and rear heads (22, 23).
Running Operation
Next, the runmng operation of the compressor (1) in accordance with the present
15  embodiment will be described.

When an electric current controlled to a predetermined frequency by an inverter
flows through the electric motor (30), this causes the rotor (32) to start rotating. Rotational
motion of the rotor (32) is transmitted, through the drive shaft (33), to the rotary piston
(24) of the compression mechanism (20). Consequently, the compression mechanism (20)

20  performs compression operations as prescribed.

The compression operation of the compression mechanism (20) will be described
specifically by making reference to Figure 2. In the first place, the state of a virtual line of
the substantial contact of the inner peripheral surface of the cylinder (21) with the outer

peripheral surface of the rotary piston (24) immediately on the right side of an opening part

25  of the suction opening (28) in the inner peripheral surface of the cylinder (21) will be



5 As aresult, low pressure gas refrigerant is drawn into the | ow pressure
chamber (25a). At that tinme, although $he rotary piston (24) noves
eccentrically within the conpression chanber (25), no gas refrigerant
flows into the | ow pressure chanber (25a) fromthe high pressure chanber
(25b) because the blade (26) is always pressed against the rotary piston

(24). Thedecawed JinothisOtste, [18E Lb BB thd Wﬂrﬁgsﬁlré( %n?tgeﬁgﬁ[‘b{)l%f ﬁ&a{%res%ga)

continues until 10 the tine that the cyli e rot prston

(24) cone.q t. i G2 ot.her.. i digtely on .th i ght side of

t he openi cr;\ljba%ﬁa%f gﬁgflgﬁk’ e%%@? i gﬁn}ﬂglﬁ)éhr‘ﬁ QY Qméyor\/\ﬁéﬁ”%i’{%s le%‘faéiyyt%ﬁf‘% pahf 3524)
makes a single revalution. The part which has conpleted the sucking-in of
gas refri‘é‘@%ﬁﬁtfmi“hquS thehfigrue, igether ivsds Whemibe rpigw Daten 24 rottesislaghkwise,
pressure chanmber (25b) in which the gas 15 refrigerant is conpressed. And,
at this péerlime of the, lovhgessurashandfer (2e) higbasps es theretacy afsbmr (242 Ehjtes.s t he
| argest. The hi gh pressure chanber (25b) is filled with | ow pressure gas

ref ri ger aAs a rédand Yo presmule pevdefiigerities hiagh ip0aES Wve pRAKITD SRk )54)S Athe
| ow pressure chanber (25a) and the sucking-in of refrigerant 1s répeatedly

carried oght ket A r r j: i he.
pressure i nt tlhé3 ’ hlﬁgdr)]@gr g@sﬁ%ycﬁgﬁgggy)ﬁ%&)@%cegﬁ ?ﬁaﬁgl‘g@lﬁsﬁgé Fcﬁa pg%sﬁlgn

di schar ge,;Qn&l (29) ] 0s by .t he,val ve el enent (4 i h other words
the high Cr et (25) %%é%f%?f?%%ﬁ@oi% B, tﬁ&? Y PISYEg Cgfﬁaﬁf‘é .]&%?eﬁorfl {8 ighar y
piston (24) rotates i ch a state he.vol unme of the high pressure
chanber ( W%M%@@%ﬂcﬁuﬁ%ﬂ@h adg 20) isyalvany picssedtgaimpighe petesyspisten
chanber (25b)_is conpressed. And, when the pressure in 25 the high pressure
chanber (@8b) Thedevdns of gretrdigaraitring thelow psosaurt kbambéf @6 snomtinnesintil

pressure between the outside and the inside of the conpression chanber (25)

becor@s ahe prestbet thakyléndet (21)val vie: ekeppiton @) céorfe pits bestakyviki ghnpugsSUr €
gas refrigerant in the high pressure chanber (25b) and becones bent. As a

L5 b S ouaB0m 10 UEA s, 1A 00 SE,PIEELAL B e o
rotary piston (24) makes a single revolution.

The part which has completed the sucking-in of gas refrigerant in the above-

described manner now becomes the high pressure chamber (25b) in which the gas

15 refrigerant is compressed. And, at this point in time, the volume of the high pressure
chamber (25b) is the largest. The high pressure chamber (25b) is filled with low pressure
gas refrigerant. Newly formed next to the high pressure chamber {(25b) is the low pressure
chamber (25a) and the sucking-in of refrigerant is repeatedly carried out in the low
pressure chamber (25a).

20 At this time, the pressure in the high pressure chamber (25b) is still low, so that the
discharge opening (29) is closed by the valve element (41), in other words the high
pressure chamber (25b) is being a closed space. When the rotary piston (24) rotates in
such a state, the volume of the high pressure chamber (25b) decreases and the gas

refrigerant in the high pressure chamber (25b) is compressed. And, when the pressure in

25  the high pressure chamber (25b) reaches a predetermined value and the difference in



5 fromthe high pressure chanber (25b). In the present enbodinent, the two
di scharge openings (29a, 29b) are provighed. Additionally, both of the

di scharge openings (29a, 29b) are opened or closed by a single valve

el enent (i.e., the valve elenent (41)) and the bending strength of the

val ve element (41) is made snmaller at the | eading end side than at the

base end gietiwe DeweeditRegbitsidsiafeehe HRidéUs thg cbMBresitah lchahbd| (@SEP@Bnes a
operation, the discharge flowrate is small, it is possible to place only

the 1 r st pAL3CARIOM-APR AdmEA3)) ke At ngeend (ol denilahins gERpstat e

in relation to the difference pressur en t inn surface si de

and the outer suyface | de t he val ve el enen 41).. At this .ti t here
o no dr oBers ALBRE23hf Endebeites Birfo e S gpoithdafd Hisshirat Sofuit nin ng
(29a) because the | eading end side of the valve 15 elenent (41) is nade

li abl e t oPlBessdinile orsn $HE. droserdingndigh pessure pass discharged Bratheqiasiap bl of
the electric notor (30) increases the operating displacenent and, as a
resul t5 tfremdhsbighngesstle@hambtre2fb). unit time increases. Consequently, the
pressure difference increases and both of the discharge openings (29a,

29b) are placed iR FrBRnPRABo&HRINE . théeHO IdNCABY opafiabs (198, ODBY afel fPvidld.
di spl acenent is |arge, the opening area becones relatlvefy | ar ge, thereby

suppr essi ﬂa?iftit}ﬁau}{j %%hf&%%%é;cﬂa%gg}pgﬁiﬁg% eEy 39%) 5@%&,5@2@10%&%% ?ﬁhgf‘f?gga)

during the Tlarge-7di spl acenent at'i I st rge o
is placed iin the open ate ve Lokly i he.. eay| t age of di,scharge
dur ng ¢ TS HEMEREE St YOV ElPsTE i) dodibe iRunt Sroted B B UiPeT
t hereby ensuring that_the occurrence of overconpressiaon in the discharge
early ~25(4d) Hgvadesspplisy shthedcading anbsidathap &t thedwsapnd side.s AReATdBEIE EBRSt he
conpr essi on mechani sm (20) into the casing (10) by the above-described
oper atl ondurirfy hesmalltdispletieyneht oparativm, ithesdideharde fldne ratmi$ finell, if #5)assible to
Thereafter, the gas refrigerant passes through a cl earance between the
stator (@Fdade amlg thédirstadivhalgd2peningt R@a)xbe e jeadindiead s{dd30h thedpéheatet iar ough
a void defined between

relation to the difference in pressure between the inner surface side and the outer surface

side of the valve element (41). At this time, there is no drop in the opening/closing

response of the first discharge opening (29a) because the leading end side of the valve

15  element (41) is made liable to bending.

On the other hand, the increase in revolution speed of the electric motor (30)
increases the operating displacement and, as a result, the discharge flow rate per unit time
increases. Consequently, the pressure difference increases and both of the discharge
openings (29a, 29b) are placed in the open state. Accordingly, when the operating

20  displacement 1s large, the opening area becomes relatively large, thereby suppressing the
resistance to the discharge of refrigerant. In addition, during the large-displacement
operation, the first discharge opening (29a) is placed in the open state very quickly in the
early stage of discharge during the time that the rotary piston {24) makes a single

revolution, thereby ensuring that the occurrence of overcompression in the discharge early

25  stageis prevented.



5 the stator (31) and the casing (10) in a vertical direction from bottom
to top. And, the high pressure gas refyigerant which has flowed to above
the electric motor (30) is discharged to outside the casing (10) fromthe
di scharge pipe (15). Then, the gas refrigerant circulates in the
refrigerant circuit (not shown). Effects of the First Enbodinent 10 In
accordance W thhd laes adfrignasiyRidchefged Feorh iths codpRsibAeMchhiigh (0% iitéOthe

di scharge openings (29a, 29b) are placed in the open or closed state by

t he si ngl I g : I (A1), 1N i e.10pen; 9a,
205) "are Geig; 48 B PE Rt S BE T b ok TR LA PRI, e

| eadi ng end.si of ,the _valve el epent (41). a,result of such an )

arr anger’rErHPf,ﬂ%f ffsaeme?ﬁﬁb&? %ﬁsereﬂ‘éeﬁﬁ‘&@a%ﬁseﬁhi?}@ﬁi% CAIES b(?fw‘?eﬁetﬁfﬂ Fe%har ge
openings (29a, 15 29b) relatively large and to maintain the width of the
val ve el didhtnd heyoter (3heoidbmelectagapotoni) ard tisniteenth a Beidadpfincdbeiviges,
there is no need to increase the width of the valve elenent (41) in the
ar r angeneht stafor (3 dnidrtb¢ casidpod Dt verteah deretthvn frah bettemaoept  Add, theckiph
remain small in size, there is no drop in opening/closing response of the

val ve el %i@d%bre(%aé)refrig@fhni heidtiheflokrade abie HhE eiteiceRotef (J0NSs divhatbeaghar ge

openi ngs (29a, b) makes it 20 possible to achieve an increase in total

openi N9 &f,84. AECRLH] i GHG ) M i A hon of
t he conpr ess?%n méﬂ%ﬂ?@?ﬁo@ﬁé 1|§!:,‘[ﬂ l:glsa%l O‘Js]@ﬁioﬁg&?lbt}grﬁ%?tﬁg e Cu(r%ggélieg%}énce
to disch e f.rom becomi.n xcessively great. Furthernore, in the present
enbodi me 5?“#ﬂgﬁﬁéﬁwﬁﬁgkgﬁﬁﬁﬂﬁP of the valve elenent (41) is made
partially different_and the nunber of discharge openings (29a, 29b) which
are 25 prfiecdyof thedfestdyahodiment | s nade variabl e depending on the flow
rate and on the pressure of 23 refrigerant. As a result of such
arranflement , duoracegrdule Widh the-atianpémes ménhe Hseembodment that the teomiachagor
(1), the resistance to discharge is held |low by an increased opening area.
Thi s enswpesingh@9al Deb)ate placehinahe bpeior dleseé aRethyf thewnyrlvabictdlerasi (febe
occurrence of an overconpression |oss caused by that increase are
i nhi bi t edalJeY (48) tHEDHi SchaldeCihetitik 1894, POb) are provided at two locations between the
base end side and the leading end side of the valve element (41). As a result of such an
arrangement, it becomes possible to make the opening area of the discharge openings (29a,
15 29b) relatively large and to maintain the width of the valve element (41) at the same level
as conventional. Because of this, there is no need to increase the width of the valve
element (41) in the arrangement of the first embodiment. Since the valve element (41) can
remain small in size, there is no drop in opening/closing response of the valve element (41).
On the other hand, the provision of the two discharge openings (29a, 29b) makes it
20  possible to achieve an increase in total opening area. Accordingly, even during the large-
displacement operation of the compression mechanism (20), it is possible to inhibit the
resistance to discharge from becoming excessively great.
Furthermore, in the present embodiment, the bending strength of the valve element

(41) is made partially different and the number of discharge openings (29a, 29b) which are

25  placed in the open state is made variable depending on the flow rate and on the pressure of



5 smal | -di spl acenent operation of the conpressor (1), the valve el enent

(41) easily bends at it |eading end pomtion whose bending strength is set
smal l er, thereby placing the first discharge opening (29a) on the | eading
end side in the open state. Therefore, the occurrence of a drop in
response and the occurrence of an overconpression | oss caused by that drop

are inhi bleh@drannNths $kEGR difsull aROSENRNE dRinkMhé Pirke-HRBIaLGHLH PBREBoR T 10

over conpr essi on | osses even when there are nade vari atl ons 1 n oper ati ng

i op! aCeEtypldf ORETAL LAGSLLLCURBRE & hIRIQYSH AEELIALGaAMeL] onal

Fur t her nor'é 0sSI b Tesse ndi ng

strength _aof the | i.ng end on, of the_valve ele 4

cor r esponth 1?16“?”63%& ?her‘%ctcuﬂf’lgcf?ffgjr"lj’emcf?ﬁé% ﬂ%w(‘?%ty@%jth%é’ ﬂ%"‘l“&%}ﬁ@nt he
width of a portion of the valve elenment (41) 15 corresponding to the area
bet ween tdvsrdoimpsessuindosraeayecdopethahictesajrednkibittd Eetimmorediesghdurge thpeni ng
(29b), whereby the discharge val ve nmechanism (40) is sinplified in

const suctsngull-dibsiacdmenp opatenidn altht Rempiessori(l), ciestalvibignbato@l) emilichanilae of
the First Enbodiment Referring to Figure 4(a) which illustrates an exanpl e

of the va} & gl BN bokitbh) whbdiEberditheS SBdomMidtd d@ﬁaprer(ﬂl&;%)a yipladiff MRAWRI ch

is situated betvveen a portion of the vaI ve eI enen corresponding to

the 111 oty a6har 0%, PTG 280Ne e 3,094 80 18 DR SL versbenrnty, (41

correspondlng cond di scharg op en n terna ve

shown in L”iﬁ&% t he val ve Iamm 41) rmybefommdhﬁu)sgg

shape tha&cc NG 9P 1 TeSRARSE 2 HEPCpUTY °8Hf 89 PHFCIBPICES PO 1P AYSED Y he
first discharge opening (29a). This 25 arrangenent al so enables the |eading
end port itb# @IKlFb)HI@)flnh’(%@fe@al Viendg| ginemtit (181 poseible der ddplihdhpgoecorens Pf r st

di scharge opening (29a) to easily bend. As a result, the first discharge
openildg (@espnipsesyionclbsgs pvac edien rthdrh ero pade s/ariatéaormuni apgrdiing displacement,

snal | - di spl acenent operation, thereby achieving high-response operations.

I n addi tiRdep é?@ﬂirk% éfﬁ@leﬂ?ﬁhﬁlﬁ)ﬁﬁmd@Rﬂ@ﬂﬁﬁ%oﬁ\?&@lon@9b) are placed in the open

state during th ar ge-di spl acenent operation
Furthermore, as shown in Figure 4(a), it is possible to lessen the bending strength
of the leading end portion of the valve element (41) corresponding to the first discharge
opening (29a) by just narrowing the width of a portion of the valve element (41)
15 comresponding to the area between the first discharge opening (29a) and the second
discharge opening'(29b), whereby the discharge valve mechanism (40) is simplified in
construction thereby preventing tﬁe rise in cost.
Modification Example of the First Embodiment
Referring to Figure 4(a) which illustrates an example of the valve element (41), the
20  small-width part (41a) is formed which is situated between a portion of the valve element
(41) corresponding to the first discharge opening (29a) and a portion of the valve element
(41) corresponding to the second discharge opening {29b). Alternatively, as shown in
Figure 4(b), the valve element (41) may be formed into such a shape that it includes a

small-width portion (41b} corresponding to the first discharge opening (2%a). This

25 amrangement also enables the leading end portion (41b) of the valve element (41)



5 Accordingly, also in the present nodification exanple, it becones
possible to carry out efficient operatjjons while inhibiting the occurrence
of overconpression | osses. Second Enbodi nent of the Invention A second
enbodi nent of the present invention is an exanple which differs from the
first enbodinment in that the discharge val ve mechani sm (40) has a different

St UCt Ur @porredfbnlilte & BE i}ﬁggﬁsaﬁk%ﬁe?%%%’gag%ﬁﬂc( %%ﬁlgn enfines$ gcrgﬂ‘\gtégﬂggﬂ%zﬁent

conprises a first val ve nmechani s spose the rear . 3)
side (as j:phdicated b sntual . lin f. Fj gure and second. val ve
mechani srr%ix‘?c%%)% & %%éé%%a)dﬁ qP’ﬁ%iyf Iﬁ?_ﬁ?ﬁ% lﬁéjé‘%ogm(‘%%’ dgflﬂ%.%le S Eﬁg CIRERE; gur e
6, in the second enhodinent, the first discharge opening (29a) is fornmed in
the rear WEEHOP2REEOYRENGING higdrresnonie oreahens sk padipn.i koth dhe idisghasge so
that 15 the first discharge opening (29a) is placed in the open or closed
state by apehings(292aR9k) arelpharedtin (el d)enwitite uiisg ther lemd-disglacemehnogedaticni on,

as shown in Figure 5, the second discharge opening (29b) is forned in the

front sheatkcoZAnglyanigo imehespeedt MadifieativncdrampNit kdoRks ipdsBIBftb G4 §Gus0
that the second di scharge opening (29b) is placed in the open or ¢l osed

state by e?ﬁé@xﬁ%gra‘(i@hélﬁgﬁé gﬂﬁtﬁﬁgné ﬂrl&%):cﬂ@én?@ ?t&e?cdglgﬁgﬁﬁonvlﬁgs\ég' The poppet

val ve 20 (41B) is forne t-a part o ere alve 1s fitted into

t he di scres%%g?eqﬁg‘?ebggr@ggétz%(%bmlh .first discharge opening (29a) has a

di scharg W8 a seat diameter (g Ds |) which are the
same in size. On the other hand, the second discharge opening (29b) is a

t apered hol e tfaﬁ???@gfnﬂi@ﬁﬂ%ﬂtgﬁ the Presgntapgsntion (ip meﬁﬁd"\’hlcbdééfers dioanet er
((pDs2), wherein it is set such that pDd2 < cpDs2. The di scharge port

di anet er tslyst ppladiment intthatithe discldirgc rrvagmedpeisim@0) Rea) diffsremnstticeme.t han

t he di scharge port dianeter 25 (TDd2) of the second di scharge opening
(29b)0 and t h&heedischdiganeler medianism £0)tdfehd becohd emibsairdmg PP sHsROfifsR29a)
is smaller than the seat dianmeter ((pDs2) of the second di scharge opening

(29b) . Fuahveehesefismt @A) idfsposetihe(bdr) hell's (39 didd @5 iXBEM& B) SFRAL 1i6&H1A)
is set greater than the lift anmount (L2) of the second val ve el enent
(41B).  of Figure 1), and a second valve mechanism (40B) disposed on the front head's (22) side.
As shown in Figure 6, in the second embodiment, the first discharge opening (29a)
is formed in the rear head (23), and the first valve mechanism (40A) is configured so that
15 the first discharge opening (29a) is placed in the open or closed state by a first valve
element (41A) which is a reed valve. In addition, as shown in Figure 5, the second
discharge opening (29b) is formed in the front head (22), and the second valve mechanism
(40B) is configured so that the second discharge opening (29b) is placed in the open or
closed state by a second valve element (41B) which is a poppet valve. The poppet valve
20 (41B) is formed so that a part of the reed valve is fitted into the discharge opening (29b).
The first discharge opening (29a) has a discharge port diameter (¢Dd1) and a seat
diameter (¢Dsl) which are the same in size. On the other hand, the second discharge
opening (28b) is a tapered hole having a discharge port diameter (¢DDd2) and a seat

diameter (pDs2), wherein it is set such that ¢Dd2 < ¢Ds2. The discharge port diameter

25  (9Ddl) of the first discharge opening (29a) is smaller than the discharge port diameter



5 Since in the second enbodi ment the two di scharge openings (29a, 29b) of
the conpression nmechanism (20) are plaged in the open or closed state by
the first valve elenent (reed valve) (41A) and by the second val ve el enent
(poppet val ve) (4113), respectively, this makes it possible to take
advant age of the reed valve (41A) (i.e., its high response) and advant age

of the popusd2)\e e sécbbB)idchare opblifig PHHL afd B Lat Si)ameﬁé?gﬁﬁg@rﬁ t&&?ﬁ%‘thi S,

it is possible to prevent the ocCurrénce ‘of overconpressi

smal | - di g : i.on |.acin e first valve.el ement..(41A

whi ch is %%@%bﬁ@@ i}saﬁ%ag%f hapiihs g%ai ﬁ”’%?eé?re&@é% P ibe s %éﬂi‘a’,g‘f
during the |arge-displ acenent ration, not only the first valve el enent
(41A) but 0%9“%9 @35-5588}%%{%?:\}% @Fﬁe%?ﬁnt (a)pyf the %Ffa&%w lemente(d1dpdnseit at e
in order to obtain a sufficient opening area. This reduces the flow

vel oci ty gratesthanthd lifeamaunt (LRketheseonddalye alpniche(4183i st ance to di scharge.
Besi des, even during the |arge- displacenent operation, the reed val ve

(41A) sas the f8inst ivahe secdhé repitiodirgerfti the ttwp! dis@@rdeNofeithes ROR, SIS the
because of which the occurrence of overconpression, in the early stage of

di schar gecdirkditort Rechdni®n (PAL alkhfla éeﬁt Al e ptgpt%hoc;} éigét%?aggtéqg'oﬁesgﬂg Wl

> 2 [w
revolution i's prevented. Furthernor si nce e di's Iranmet er

((pDd1) e i Dsl1) of the fjirst valve nechani (4
OA) are gée]%nélﬁagrﬁgc?%? ﬁ’gﬂ@%@ ik %gtﬁé} Jo STESPE ‘{ﬁl\é%leg?em @Wﬁ)"ag"ﬁg @i@weat
di anmet er Ds of .t he second yal ve mechani sm (40B), this ensures that the
openi ng/ crlgéﬁei‘:ﬁgew’e@ﬁdﬂg@sd‘fP‘tsﬁ'é?efﬁort%e Fhypiiaes PEieAecq vl vg (44 Eie-i 1S kigheed
valve is enhanced during the small- displacenent operation. In addition,

si nce t heresnonse)anduadvantegy of B noppetsed ot 1BAI(ie, 8b erehflo(4dB). \Eecalse iof

pl aced in the open state during the |large 25 displacenent is set smaller

t han l0he thisf tit asmuensibleLio) pofvetithéhef oratrevad Wi eveecmnprefsickAduribfithe 2enamakes a
lag in the closing of the second valve el enent (41B) and a refrigerant

backf | ow displicentche op@apsreby bRBinghBeHes vaRe)eldRsts 281 DY wiit s a Hi G
unlikely to happen. In the Br esgnt enbodi nent , b$ amé‘gnbi nfatti é%gro a ?eed

\éfile\rlrgn'g t ?%i\ffsﬂ)h)stfl'le %?Exggtggeﬁg gﬁ.ggés glh%ﬁ’g‘gﬂd, "?i'i}ﬂng thY &Pget—di\égllage%le(ntt %%er%ﬁgrg nd;valve
only the first valve element (41A) but also the second valve element (41B) is placed in the
open state in order to obtain a sufficient opening area. This reduces the flow velocity of

15 refrigerant, therefore reducing the resistance to discharge. Besides, even during the large-
displacement operation, the reed valve (41A) as the first valve element is first placed in the
open state, because of which the occurrence of overcompression in the early stage of
discharge during the time that the rotary piston (24) makes a single revolution is prevented.

Furthermore, since the discharge port diameter (¢Ddl) and the seat diameter

20 (¢Dsl) of the first valve mechanism (40A) are set smaller than the discharge port diameter
(pDd2) and the seat diameter (¢Ds2) of the second valve mechanism (40B), this ensures
that the opening/closing response of the first valve element (41A) which is a reed valve is
enhanced during the small-displacement operation. In addition, since the lift amount (L2)

of the second valve element (41B) which is placed in the open state during the large-

25  displacement is set smaller than the lift amount (L1) of the first valve element {41A), this



5 to prevent not only the occurrence of overconpression during the

snal | - di spl acenent operation by virtue g§f the high-response reed valve
(41A) but also the occurrence of overconpression during the

| ar ge- di spl acenent operation by the poppet valve (41B) which provides a
sufficient opening area. Accordingly, the conpressor (1) is inproved in

oper at i ngnpkéd £18NGYthe rcﬁgﬁ{gdéieﬂi% 8o Hh%l\%oééx?‘%@n(qlgbgﬁd Q‘%ﬁﬁf"gn}alnt Fasc%ﬁ%x'ﬁﬂ)l Y,

inthe first and 10 second va ve ne ani sne i ons

bet ween t ters the relationship
bet ween t % glgzct%ggjgsgl erémP Sauﬁ‘?ﬁid é{)“?gﬁéis moéen'é‘ﬁ&gé)tf:’ &RBRS onshi p

bet ween the “B{/ anount s (@/2) are specified as above, whereby the
effect of inpr I?ngf%n’fo%‘?%qninﬁ@f f # coabination afhe reshpelvedée fitsy valve
enhanced. Third Enbodi nent of the Inventlon 15 A third enbodi ment of the
present i flemant @AA)sadha esemed velvetiihe seéamdohabread traeit 48 1IB))j it bebuatesaposiibgl e

val ve el enent has the function of a reed valve as well as the function of a

poppet5 vatovprevaitendti eulhathg &cvadatRe NECHaRESPreddn ahrithend E&'nél‘ﬂ-d%ggi eelgRnt is
di sposed on the front head's (22) side, as in the first enbodi In the

di schar geopabieh BPQAN SMKAR) O%h-rneé&ng@%eéd e JuP&N L 058RRDI A dfmg}%gz: ar go

circul ar hol e whose |nterna IS constan € Sécon

ed h t di t whi ch
o adual %?e?%o#ﬁs%@ e e e TRE TR aEebiien bht wepg vl “bkBhisss! on
chanber %25@ IEfflrst di schar ge ning (29a) is formed at a first
| ocat i on BAVHRE aspyfficisnt APFEBY; HER- e‘E&fOBZ}m%IY»\/H}evéorép@m@m(ll 48)imprayed He

second di scharge gpening (29b) is forned at a second 25 |ocation nearer to
the base nvtEgdslicipeey, regardlpsssif thooparating digfladenpon.t Especidly! ethe dirstend

el ement (43) corresponding to the first discharge opening (29a) is shaped
| i ke 18 f|scoml abe MAcpharision (@0A} heByatheerahmn% 64i3)eet OhE eSRHAfHeNGod O t he
second di scharge opening (29b) is shaped like a frustumso as to engage

into the diesers (&g fmﬁg@)mm N Gre(afiBRahip bRt Ghe WRAI IR amEREs AN 28k ement
(43) is constructed so that its
(pDs2), and the relationship between the lift amounts (L1) and (L.2) are specified as above,
whereby the effect of improving the operating efficiency of the compressor (1) is enhanced.
Third Embodiment of the Invention
15 A third embodiment of the present invention is an example which is characterized
in that a single valve element has the function of a reed valve as well as the function of a
poppet valve.
The discharge valve mechanism (40) of the third embodiment is disposed on the
front head's (22) side, as in the first embodiment. In the discharge valve mechanism (40),
20 the first discharge opening (29a) is a circular hole whose internal diameter is constant and
the second discharge opening (29b) is formed into a tapered hole the internal diameter of
which gradually increases from the inside towards the outside of the compression chamber
(25). The first discharge opening (29a) is formed at a first location on the side of a leading

end of a valve element (43) and the second discharge opening (29b) is formed at a second

25  location nearer to the base end side than the first location.



5 l'eading end side portion and base end side portion function as a reed
valve (43a) and as a poppet valve (43b); respectively. In addition, the
val ve el enment (43) includes a small- width part (43c) fornmed at a | ocation
situated between the first discharge opening (29a) and the second

di scharge opening (29b), as shown in Figure 8(a). Alternatively, as shown

in Figure 8(b) A phGiod alf\ke QhloBRMmdnt 333) @YreBSorfiRlgB0the Ykt aigﬁ{ar%ﬁhg%e‘lﬁﬂé th of

a portion of 10 the reed valve (43) corresponding to the first ge

openi n 1! I restk h _arran nt, in.th al ve
eloementg Eﬁ%)% ) ltb }éﬂ%grll%:éﬁg 4 ré%g?ﬁ%gﬁér{ %@E? zzgl&e e\%ﬂ%@%ﬁiﬁ)"“fﬂ@% FI: ng
end portiogn correspondi ng t he firs i schar ge openi ng a) i.s smaller
thanpt he %%%8‘?%“’@%8%%?%“%22 ds 5&?@’;‘3@@&%'1 B IB)2sSP (hgresdrHe Bieeecad t he
base end side than the reed valve (43a). 15 In the third enbodi ment, the
| ead end SiSEereT orgning/ @bk &1 ethenworsisetharvelyelernins (fed consthueted(so3bjt isnd i s
rendered .nore liable to bending in conparison with the base end side which

i's thé polspding vatl sile(pdBixn arikbae kadsidt poftidUbRctyr &ngree Vulvet(?®a) and as a
openi ng/ cl osing response of the first discharge opening (29a) during the

smal | - di spdaeenent ADS), @éégn@déti\jegr. IBAAMEE BB alJCelanemr (35 Sfcifles 2 small:

overconpression i s prevente I'n addition, the portion cones the

base end gi . s.ih t valve :
hor by anser Fan (98 FREL KEL A M 85 KERyBR %@aﬁﬁ?"aﬁ%ﬁgﬁsr@smgéi%g

rj the large-displace operati.on, Accordin ,. 11 becones
boss! bl e ¥5 e Areard AFF e SRpnE (R PORE OVE L B HES Ao AT P hPPom
smal | to | arge displacenent while inhibiting the occurrence of _
over conpr'@s3BYs §(B§§€% valyg elemeat (13 vy, be fremed ppet thattheewidBby a pertivnsyfosed
nearer to the base end side than the reed valve (43a), and the |ift anount
of tHé poppetcdredlve (43)3piresiwhilingttelthe et divebarke spertitaR9al endrkdwedannsiat  of
the reed valve (43a). Accordingly, the drop in response when the poppet
val ve (43jult of phecedangeniche igltbs ealve teMBont | (33 HRY BEIEBEL sBe lo¥ fhe reed

he ialtbs od] BBl s@edpg@ ok i

Enbodi ment of the Invention
valve (43a) of the leading end portion corresponding to the first discharge opening (29a) 1s
smaller than the bending strength of the poppet valve (43b) situated nearer to the base end
side than the reed valve (43a).

15 In the third embodiment, the lead end side of the valve element operates as the reed
valve (43a) and is rendered more liable to bending in comparison with the base end side
which is the poppet valve (43b). As a result of such arrangement, the opening/closing
response of the first discharge opening (29a) during the small-displacement operation is
improved and the occurrence of overcompression is prevented. In addition, the portion

20 which becomes the base end side of the reed valve (43a) serves as the poppet valve (43b),
thereby assuring a sufficient flow rate at the second discharge opening (29b) during the
large-displacement operation. Accordingly, it becomes possible to achieve efficient

operations over the operation range from small to large displacement while inhibiting the

occurrence of overcompression losses.



A fourth enbodi nent of the present invention is an exanple which is
characterized in that the discharge vakge mechani sm (40) conprises two
val ve el ements which are reed valves. Like the second enbodi nent, the

di scharge val ve nechani sm (40) of the present 10 enbodi nent conprises a
first valve mechani sm (40A) of Figure 10 di sposed on the rear head' s (23)

side, and a seggRrddiviehVfe %ﬁﬁk@%ﬁ@(ﬁﬂ@@% gf%@ofeh%ﬁlgr %) fﬂe%?%g%gi gﬁ%&?ﬁ&% ont

head's (22) side. The first ‘and seco e mechani sns

enploy re Vv, i firs | ve_ el enent 1 and.a secand val ve
el enent ( g%&)‘}.éwlfa@%)é%l ncﬁ%lg hf%tl ?n%?untt gﬁ%‘e%’ BB g@& K@ib%é%ﬂgay §’e%9919§)01‘3§ﬁ@@’( 41B)
has a Ieag_iﬁriﬁzend )gortf'lon ith a circular_are 15 contour and the |eading
end porti AQPRREhe 1254 Vel (3 ¢ Acperdingly. theadrop intaspense Mhso tlee foppet The
first valve el ement (41A) is conposed of a reed valve with a smaller

t hi ckness valvpédhaplaedd inkke desedrsthty &slpreveatednent (41B). In other words, the
bendi ng strength of the first valve elenent (41A) is set |ower than that

of thes seFoacthvainbedish@ivefnthd ikvBytion N addition, in order to avoid a drop
in response during the closing operation, preferably the 20 |ift anmount of

t he second vaIy@&ﬁhﬁ@ﬁﬂbd§&%ﬁbfhﬁgﬁ%%mﬁﬂg&hﬁ%iEQﬁ@x% g#ﬁ%l1§qg%%&ﬁgé%#2e

first valve elenent (41A). In th urth enbodi nent, etine o

di schar gi s fromth i hamber (25),.the first
vl vo- nachomte e AR o bR 08 PP W ettt AR r1e

second vaI%e mechani sm (40B) is placed in the open state. Accordingly, 25
it is ensttéd that the first valve mechani sm (40A) which is a high response
val ve 29 mechanismis placed in the open state during the

smal | - di spl acehikstthe secand; embodimentethe dischieigegvalve pesisinixne (40) @fcthe evaenst
reduction in the overconpression loss. In addition, since both of the

val vel Orectrabodmen{ ddvprist®B)firar ealpd aweiarism (IRADPERi gl @ dibybdedtort e rkar ge-
di spl acenent operation, this prevents the flow velocity from becon ng

excessi veheadsqas) sidb, dMdSOsdcdnd FaFe GA&Banisin UBBPBSE T 9ldRs R &Y BrcPront
reduction in the overconpression |oss.
head's (22) side. The first and second valve mechanisms (40A) and (40B) employ reed
valves, i.e., a first valve element (41A) and a second valve element (41B). Each of the first
and second valve elements (41A) and (41B) has a leading end portion with a circular arc
15 contour and the leading end portion is thicker than the base end part, as shown in Figure 11.
The first valve element (41A) is composed of a reed valve with a smaller thickness
than that of the second valve element (41B). In other words, the bending strength of the
first valve element (41A) is set lower than that of the second valve element (41B). In
addition, in order to avoid a drop in response during the closing operation, preferably the
20 lift amount of the second valve element (41B) is set smaller than the lift amount of the first
valve element (41A).
In the fourth embodiment, at the time of the discharging of refrigerant from the
compression chamber (25), the first valve mechanism (40A) is firstly placed in the open

state and then the second valve mechanism (40B) is placed in the open state. Accordingly,

25 it is ensured that the first valve mechanism (40A) which is a high response valve



Accordingly, the fourth enbodi nent, too, nakes it possible to achieve
efficient operations over the operationgrange fromsmall to |arge

di spl acenent with a | ess overconpression, |loss, as in each of the

f oregoi ng enbodi ments. O her Enbodi nents of the Invention 10 Wth regard to
t he above-descri bed enbodi nents, the configuration of the present

i nvent i on nmeghartiem e ghildcee dn alse 6 rl S durRE tﬁé%ﬁﬁhedlsﬁlibeﬁéﬁhoﬁéraﬁd?ﬁ thereb
above-descri bed enbodi nents, e description has been nade in térns of an

exanpl e i I d 1 tar pi st.on
type conp?jedgis}ic‘)%? d e1y” bS50l tg\/\éggé‘/é QK‘%%%@P&&]&‘%Q arpcfc))ﬁp Caro HOS(?f r?QX‘E) g’s%?ﬁe

i nvention 15 |limted.to tary piston type conpressors,

ot her wor gbﬁ]t (ﬂfe) pr VAN @ﬁﬁt 36]9 |I?1€ cediia the, Opfie SigbnirEesbe | ?%9 of
any other type as long as the discharge valve mechani sm (40) is nmounted in
the conpr §5Bi6FMARIPSHIIOM ImDprevegs ths ap! eglodityefrpmebenming excesdivay fas.
applicable to conpressors of the oscillation piston type in which a bl ade,
formed i nﬁé@rialtlliy cade M impgssibleon achised b kaltieordinrthe gvdred zﬁﬂmﬁi‘ lokdre pi ston.

20 In addition, in each of the foregoi ng enbodi nents, e description has

been made in h@ﬁéﬁzr@ﬁy,&h@ FSQBRLEd {8t OBE! ﬁ‘ltakébglt?&BL%%%FSVQfoﬁagnt

conpressor is made variable by |nverter-contro the revol uti on speed

of the el gedrkiidnsBYQ" 1 }(e39¥g|eraﬁ18¥\@¥ n?ar&:[eE a%g |%ﬁ%ﬁg&%‘é€gg' ng

means is not limted to those enp %830
For exanphﬁﬂcé nven bl.e also to cases, such as

[ es i lic
wher e the revoﬁregsm 0%5%81%?1‘3{18%@ fg{ﬁggf @Hm§nds.cont rol | ed by making a
change in E @mgb oI es of the coil of the electric notor, and where
the vol un@thsr ﬁﬁ?%ﬁ%P thedpreriinsm i s made variabl e wit hout controlling
the revolution _speed of an electric notor (for exanple, 5 in the case where
the st oke i s Whtherogand tahe abevealesattiodrapsmidentntnahe oonfigesaionrot theghaaitsn) .

As descri bed above, the present invention is effective for conpressors in
invention can be modified as follows.

For example, in each of the above-described embodiments, the description has been
made I terms of an example in which the present invention is applied to the rotary piston
type compressor (1). However, the target of application of the present invention is not

15 limited to such rotary piston type compressors, in other words the present invention is
applicable to the compressor (1) of any other type as long as the discharge valve
mechanism (40) is mounted in the compression mechanism (20). For example, the present
invention is applicable to compressors of the oscillation piston type in which a blade,
formed integrally with a piston, oscillates during turning of the piston.

20 In addition, in each of the foregoing embodiments, the description has been made
in terms of a case where the operating displacement of the compressor is made variable by
inverter-controlling the revolution speed of the electric motor (30). However, the

operating displacement varying means is not limited to those employed in the foregoing

embodiments.



whi ch the anount of refrigerant flow ng outwardly from a di scharge openi ng
varies according to the operating condggions. | NDUSTRI AL APPLI CABILITY 10
As has been descri bed above, the present invention is useful for
conpressors in which a discharge val ve nmechanismis nmounted in a
conpressi on nechanism 31 CLAIMS WHAT IS CLAIMED IS: 1. A variable

di spl acement CBWE@S‘?E’ m/elpmeﬁpﬁmm&ﬁlsisaatpﬁﬁmuﬁﬁ%b96' casesERARIFiIB{ 40 and

a drive nechani sm operable to activate said conpression mnmechani sm

20 d | 1 ' ' [ 20), .i ncl ydes .a di sch
Val ve  mernantom R GFEREER R IPGRRRNET b SRS RGPl PP e

configured ,such..that | ural.ity of i scharge openi hgs (29a, 29b) are

pl aced i np"al%S gl P °§|ﬂ§%§8§§{’ ﬁoéorbﬁnqdwﬁfgﬁ@ tﬁ? valumefa compressica medhgrism

el ement (41) which is a reed valve, and each of said di scharge openings
(29a, 29b¥ adergriaklg withoyt easipdling the ravobiion speddatiweelecichasier ¢odesingde,and a
| eadi ng end side of said valve elenment (41), and a corresponding portion
of sai’d vl Ve ehemevierq 4l dhoksaisdmdils chaiable &Penirdgpro2Aa) typ@edififedsRadi ng
end side has a bending strength set smaller than that of a correspondi ng

15 porti omecfanfai)d NaldéeerRegmBie, (td brdsbniSRAleh %%.*E’r‘fegﬁ‘éf %ﬁ'?&dﬁ%{é&%gx )ipon

: > t
the base end side. 2. The conpressor "as set forth in c erein: two

the b i et "Forth i n clal m's, wieret
(20), ana" e ooy Qe int Ak b e R S RhER SR o ineay it

smal l er w .2 i nrension between said corresponding portion to said
dischargg&%ggﬁﬁﬁgt?@%%?mﬁﬁg?ﬁ@”55§e end side and said correspondi ng portion

o a0 G RRLAL AR KBy (e ! oo o one

10 As has been described above, the present invention is useful for COMPressors in

which a discharge valve mechanism is mounted in a compression mechanism.



side. 3. The conpressor as set forth in claim1, wherein: two discharge
openi ngs (29a, 29b) are fornmed in said xonpressi on nmechani sm (20), 25 and
32 said corresponding portion of said valve elenent (41) to said discharge
opening (29a) on the leading end side has a snaller w dth dinmension than
that of said corresponding portion of said valve elenent (41) to said

di scharge opening (29b) on the base@npdngsde. 5 4. A variabl e displ acenent
conpressor which conprises a conpression mechanism (20) .and a drive
mechani sm (30) operable to activate said conpression mechanism (20) and in
whi ch sai d conpression mechani sm (20) includes a discharge valve nechanism

(40), wh i [ i | ge val ve nechani sm (40) conprises a first valve
mechani sWX)ﬁaqumﬁ'ng a first valve elenment (41A) which is a reed
val ve operable to place a discharge opening (29a) in an open or closed
state, and a s%cong Varghle n@iepasGrasht ( 2UBYTeRRE | WaIGHg CaMPEEsoRd SPEIPVSSien enent
(41B) which is a poppet valve operable to place another discharge opening

(29b) Si n mechapesm d20)c hud ed dsvatmecchBnisifin 03 ovgerads do asivatet saidrcbmprassioh ai m
4, wherein: 15 said first val ve nechani sm (40A) has a di scharge port

di anet er rhéghadish) (20Nendinseith sall @bBbRKksiOE Deddantinsl (HBHEE1 SRS QHkcHAkY Salve
mechani sm (40B) has a di scharge port dianeter ((pDd2) and a seat dianeter

((pDs2), maindhseoarae Rt dianeters being set such that cpDdl < cpDd2,
sai d seat dianeters being set such that pDsl < cpDs2, and said first valve

oS (410 B ik PR heblbkn bty oR S R55000 L ¥ h R 23
L1. 6. A a{sacrhiaraggl c?pexdl{nsgg l(%ca? %BS[ ar%op acre?:lsirsl% ovag;l %rr] cfo%gzip gtiat%ebsy I%cgnosng)frf Slsa‘ie(—)n
10 like valve element (41) which is a reed valve, and each of said discharge openings (29a,
29b) is formed at a respective location between a base end side and a leading end side of
said valve element (41), and
a corresponding portion of said valve element (41) to said discharge opening (292)
on the leading end side has a bending strength set smaller than that of a corresponding
15  portion of said valve element (41) to said discharge opening (29b) on the base end side.
2. The compressor as set forth in claim 1, wherein:
two discharge openings (29a, 29b) are formed in said compression mechanism (20),
and
said valve element (41) includes a small-width part (41a) of smaller width
20 dimension between said corresponding portion to said discharge opening (29b) on the base
end side and said corresponding portion to said discharge opening (29a) on the leading end
side.
3. The compressor as set forth in claim 1, wherein:
two discharge openings (292, 29b) are formed in said compression mechanism (20),

25 and



mechani sm (20) and a drive nechanism (30) operable to activate said
conpression nechanism (20) and in whicip said conpressi on nechani sm (20)
i ncl udes a di scharge valve mechanism (40), wherein: 33 said discharge
val ve nechani sm (40) is configured such that a plurality of discharge
openi ngs (29a, 29b) are placed in an open or closed state by neans of a

pl ate- |ike vakaé celrespnting4iriornod sgidchlaf elamest dil ZQ@@éigedimﬁggencﬂﬁn{néfm
29b) is fornmed at a respective |ocation between a base end si and a

| eading embayi e B Al el SRl RIS snflA an Ut @sal RAPYNA! 58 BT LT O

(43a) of said valve el enent to sai arge openi ng ) on the

'c3??EZSOﬁ%%bngdg?ﬁpaﬁl%ﬁW% ¥at?g sl L0 ﬁd?sce”wa%?ac{psr?éaa@@. Wit ge

openi ng (€9b) n, t he base end S|de and said corresponding portion (43a)
to said dPEERE eopenlng (29a) on the leading 10 end side is forned as a
reed valve while said corresponding portion (43b) to said discharge

openi iy (29b) #én tAe vbusde eddplebeieernts compressbr asvhichp appgptrisesal av econipresTion
conpressor as set forth in claim®6, wherein: two discharge openings (29a,

29b) are iectmmikni 26Qiadd GO MpPI e SEEQRANIFRC (30) §Pard0)to @MFate15id aothpt@kivg
el ement (43) includes a snmall-wdth part 43c) of smaller wi dth di nension

bet ween ameHanasP 'aﬂcgnpﬂﬁlfchgﬁd(&)m@?ésﬁ \cf{ﬁarﬁéﬂé mtmcgléée)s atcﬁsdﬁ;lglgg valve.

di scharge opening (29b) on the b a’‘correspondi orti

of said val (\j&ftﬁ;ne@?m ﬂe‘%e?‘}l to said di sch_ar ge opening (29a) on the Iead| ng

end side. ressot as set forth in claim6, wherein: 20 two
(20, and & coMMELBHHER] Ve FEGRIO CHDSTARGES of BRONENABICHRBETA(A0A)
d SChar gemclp ?lpl"fgnag] ﬂrs% %Qve element (41A) which is a reed valve operable to place a discharge
opening (29a) in an open or closed state, and a second valve mechanism (40B) including a
second valve element (41B) which is a poppet valve operable to place another discharge
opening (29b) in an open or closed state.
5. The compressor as set forth in claim 4, wherein:
15 said first valve mechanism (40A) has a discharge port diameter (¢DDd1) and a seat
diameter (¢Ds1) and said second valve mechanism (40B) has a discharge port diameter
(pDd2) and a seat diameter (pDs2), said discharge port diameters being set such that pDd]
< ¢Dd2, said seat diameters being set such that @Ds1 < ¢Ds2, and
said first valve element (41A) has a lift amount (L1) and said second valve element
20 (41B) has a lift amount (L2), said lift amounts being set such that L2 <L1.
6. A wvariable displacement compressor which comprises a compression
mechanism (20) and a drive mechanism (30) operable to activate said compression

mechanism (26) and in which said compression mechanism (20) includes a discharge valve

mechanism (40), wherein:



on the |l eading end side has a smaller width dinension than that of a
correspondi ng portion of said valve el¥ent (43) to said di scharge opening
(29b) on the base end side. 34 9. A variable displacenent conpressor which
conprises a conpression nechanism (20) and a drive nechanism (30) operable
to activate said conpression nechanism (20) and in which said conpression
mechani sm ( 20) sdidcdischesgea valivs checlpeisunl(#@® imeohEmiredn sidd))thawheplaiality mfsai d
di scharge val ve nechani sm (40) conprises a first valve mechani sm (40A)

i ncl udi ngdigcHarges bpahal g6 294, 09BN birel A1AADA BREY @Rhrtcsel Ak %Eﬁeﬁﬁﬁ@ﬂ' lea@boeni ng
(29a) in an open or closed state, and a second val ve nechani sm (40B)

el bl no S0l Vo, ETRA of G0 ARLEN b0, PACORPL Agpedlhpgher o

openi ng ( in an op r close ate, I TS a

el ement (41A) .and sai d,second val ve, el ement (41B) are fornmed by reed val ves
ond sai d A0 SpGBoR PERERT 2 or T S0 AR s €fd Sip ok SSer gesterasnts har
that of said second valve elenent (41B). 10. The conpressor as set forth in
claim®, @erA8dn: said first valve el enent (41A) has a smaller thickness

than that of said second valve 15 elenent (41B)
a corresponding portion (43a) of said valve element (43) to said discharge opening

(29a) on the leading end side has a smaller bending strength than that of a corresponding
portion (43b) of said valve element (43) to said discharge opening (29b) on the base end
side, and said corresponding portion (43a) to said discharge opening (29a) on the leading
10 end side is formed as a reed valve while said corresponding portion (43b) to said discharge
opening (29b) on the base end side is formed as a poppet valve.
7. The coméressor as set forth in claim 6, wherein:
two discharge openings (29a, 29b) are formed in said compression mechanism (20),
and
15 said valve element (43) includes a smali-width part (43¢) of smaller width
dimension between a corresponding portion of said valve element (43) to said discharge
opening (29b) on the base end side and a corresponding portion of said valve element (43)
to said discharge opening (29a) on the leading end side.
8. The compressor as set forth in claim 6, wherein:
20 two discharge openings (29a, 29b) are formed in said compression mechanism (20),
and
a corresponding portion of said valve element (43) to said discharge opening (29a)
on the leading end side has a smaller width dimension than that of a corresponding portion

of said valve element (43) to said discharge opening (29b) on the base end side.
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9. A wvariable displacement compressor which comprises a compression
mechanism (20} and a drive mechanism (30) operable to activate said compression
mechanism (20) and in which said compression mechanism (20) includes a discharge valve
mechanism (40), wherein:

said discharge valve mechanism (40) comprises a first valve mechanism (40A)
including a first valve element (41A) operable to place a discharge opening (293) in an
open or closed state, and a second valve mechanism (40B) including a second valve
element (41B) operable to place another discharge opening (29b) in an open or closed state,
and

both said first valve element (41A) and said second valve element (41B) are formed
by reed valves and said first valve element (41A) has a bending strength set smaller than
that of said second valve element (41B).

10. The compressor as set forth in claim 9, wherein:

said first valve element (41A) has a smaller thickness than that of said second valve

element (41B).



