WO 2004/ 003387 PCT/ JP2003/ 008143 DESCRI PTI ON HERVETI C COMPRESSCOR 5
TECHNI CAL FI ELD The present invention relates to a hernetic conpressor for
use i n a wefwigesisror, an air conditioner, a freezing PeTIPO8/AM81My System
or the like. 10 BACKGROUND ART In recent years, reduction in consunption
power and noi se reduction have been strongly demanded with respect to
hernetic conpressors that 15 are used in freezing systens such as household
freezers, refrigerators and so on. Under the circunstances, there have
been advanced reduction in viscoshEgCR®IHLDONcating oil and reduction in
rotation of conpressors (e.g. about 1200r/mn in 20 case of househol d
refrigerators) by inverter driving. On the other hand, it has been
becoming a premise to deal with hydrocarbon refrigerants etc. that are
natural refHEFRMBNLS WAMPRBWSOBar m ng coefficients represented by Rl34a
and 25 R600a whose ozone destruction coefficients are zero. Further, a
nmet hod of a dual support bearing WO 2004/ 003387 PCT/JP2003/008143 2 that
supports a shaft at two or nore portions,
5 TECHNICAL FIELD
The present invention relates to a hermetic
compressor for use in a refrigerator, an air
conditioner, a freezing refrigerating system or
the like.
10
BACKGROUND ART
In recent years, reduction in consumption
power and noise reduction have been strongly
demanded with respect to hermetic compressors that
15 are used in freezing systems such as household
freezers, refrigerators and so on. Under the
circumstances, there have been advanced reduction
in viscosity of lubricating oil and reduction in
rotation of compressors (e.g. about 1200r/min in
20 case of household refrigerators) by inverter
driving. On the other hand, it has been becoming
a premise to deal with hydrocarbon refrigerants
etc. that are natural refrigerants with low
warming coefficients represented by R134a and

25 R600a whose ozone destruction coefficients are

zero. Further, a method of a dual support bearing



whi ch has been adopted fromthe past, is effective as an el enent
technol ogy for reducing a sliding |oss and reducing vibration and noi se
upon 5 opwpaw940N3384s a conventional hermetic conpressor PCTUR2N800884DNe as
described in a Laid-open Unexam ned Patent Publication No. S61-118571.
Her ei nbel ow, referring to the drawi ngs, 10 description will be given about
the foregoing conventional hernetic conpressor. Fig. 8 is a |ongitudinal
sectional view of the conventional hernetic conpressor, and Fig. 9 is a
pl an vi ew ofthtae mmbpopars ef sthef t5aconvent ponalo her petdtcl cospr essor .
Figs. 10 and 11 are sectional views of the main parts of the conventional
herneti ¢ comiriesisohasl bR gsad®mndd Frdmdehet @&t sedlsede hbesitngyeand 2
denotes a space within the seal ed housing. The seal ed 20 housing 1
recei ves thereianaeiememtel eremndlogynpiéosi ngdactamgor 3 hadingr a coil
portion 3a and a rotor 4, and a conpression elenment 6 driven by the notor
el enent 5. 8aenoérd Ingsticaniong bbkatstaor edndi tiviinseheprseal ed housing 1.
25 10 denotes a shaft having a nmain shaft portion 11 where the rotor 5 is
pr ess- bi t t edpamda WDo2004/ 003387 PCT/ JP2003/ 008143 3 fixed, and an
eccentric portion 12 forned
As a conventional hermetic compressor,
there is one as described in a Laid-open
Unexamined Patent Publication No. S61-118571.
Hereinbelow, referring to the drawings,
10 description will be given about the foregoing
conventional hermetic compressor.
Fig. 8 is a longitudinal sectional view of
the conventional hermetic compressor, and Fig. 9
is a plan view of the main part of the
15 conventional hermetic compressor. Figs. 10 and 11
are sectional views of the main parts of the
conventional hermetic compressor. In Figs. 8 and
9, 1 denotes a sealed housing, and 2 denotes a
space within the sealed housing. The sealed
20 housing 1 receives therein a motor element 5
comprising a stator 3 having a coil portion 3a and
a rotor 4, and a compression element 6 driven by
the motor element 5. 8 denotes lubricating oil
stored within the sealed housing 1.

25 10 denotes a shaft having a main shaft

portion 11 where the rotor 5 is press-fitted and



eccentrically to the main shaft portion 11, and further having an
auxiliary shaft portion 13 provided coaxially with the main shaft portion.
5 | nsi de,wOhleowmB3s7shaft portion 11, a concentric punpPCa/IP30pp@uied
havi ng one end open into the |lubricating oil 8 and the other end
communicating wth a vertical hole portion 15 that comrunicates wth an
upper end portion of the shaft 10. 16 103denotes a cylinder block having a
conpression chanber 17 of a substantially cylindrical shape and a main
bearing 18 Suippadti agd hen macreeshatic porttdonll,2 ahdrhad ng at an upper
portion thereof an auxiliary bearing 19 fixed thereto for 15 supporting the
auxi l i ary shkafdeportican 1138. t thee hauxblimaryhbéar ipmgri9coins Ipr ovieded with a
recess portion 19a provided around an outer peripheral portion of the
shaft 10. 2@ deniotes havpirsgoan ianselfledint shelfe qooptessi oh3chanber 17 of
the 20 cylinder block 16 so as to be reciprocatingly slidable therein, and
coupl ed to toheetdent roax paitlivorw 12hbyt lee coanects mgf regsr 21loand a pi st on
pin 22. Wth respect to the hernetic conpressor 25 thus structured, an
oper at bon t Herseodewithle e idesdrd Hbedphertei mbelldw. arheonateaort4iaf t he notor
WO 2004/ 003387 PCT/JP2003/008143 4 element 5 rotates the shaft 10 to
transmt pump 14 is provided having one end open into the
lubricating o0il 8 and the other end communicating
with a vertical hole portion 15 that communicates
with an upper end portion of the shaft 10. 16
10 denotes a cylinder block having a compression
chamber 17 of a substantially cylindrical shape
and a main bearing 18 supporting the main shaft
portion 11, and having at an upper portion thereof
an auxiliary bearing 19 fixed thereto for
15 supporting the auxiliary shaft portion 13. The
auxiliary bearing 19 is provided with a recess
portion 19%9a provided around an outer peripheral
portion of the shaft 10. 20 denotes a piston
inserted into the compression chamber 17 of the
20 cylinder block 16 so as to be reciprocatingly
slidable therein, and coupled to the eccentric
portion 12 by a connecting means 21 and a piston
pin 22.
With respect to the hermetic compressor

25 thus structured, an operation thereof will be

described hereinbelow. The rotor 4 of the motor



rotational
connecti ng

notion of the eccentric portion 12 to the piston 20 via th
nmeans 21, so that the piston 20 perforns reciprocating not

in the 5 worgpo4®sison chanber 17. Following it, refriger T/ JP2m3/008343uC
froma cooling system (not shown) into the conpression chanber 17 and

conpr essed

therein, then discharged into the cooling system again. 1

Here, description will be given about a 4sliding |oss reducing mechani

t he dual

support bearing. During the operation of the conpressor, a

e
i on
ked

0
sm of

conpr essi ve dlcadent Bhe pisters 20hes shafinstidt tterd toantsaniktcentric portion
12 via the 15 connecting neans 21. Here, inasnmuch as the dual support
bearing typeatereiveslt eot dach ab £ botle tdecenpperc and ritowen beari mgs
centering around the eccentric portion 12 (point of application) wher
t he conpresgihee pbatofr o t e apishen c2hnscappld edeaB the, | ead tilsat
distributed substantially uniformy to the upper and | ower beari ngs,
face cont actthe spessened Gspepposeust xddepsorgitel sgpportiobeam ngheéype in
whi ch a nmounting error occurs at the inner periphery, so that |oad
di stri buti omcatp 2&s shiiodi nghpoitd on$ 70f thel shafind0ibecomeSrugicdfoamt to

| ower the surface pressure,

5 sliding | grgt hi sapulbkshorftremeda as oconjpag ed ywittdm (not shown)

10

15

20

25

into the compression chamber 17 and compressed
therein, then discharged into the cooling system
again.

Here, description will be given about a
sliding loss reducing mechanism of the dual
support bearing. During the operation of the
compressor, a compressive load of the piston 20 is
transmitted to the eccentric portion 12 wvia the
connecting means 21. Here, inasmuch as the dual
support bearing type receives the load at both the
upper and lower bearings centering around the
eccentric portion 12 (point of application) where
the compressive load from the piston 20 is applied,
the load is distributed substantially uniformly to
the upper and lower bearings, and a face contact
is ensured as opposed to the single support
bearing type in which a mounting error occurs at
the inner periphery, so that load distribution at
sliding portions of the shaft 10 becomes uniform

to lower the surface pressure, and thus the

e

and a

and thus the WO 2004/ 003387 PCT/JP2003/ 008143



the single support type. As a result thereof, there is provided with a
nmerit that the sliding loss is reduced to achieve inprovenent in 5
ef fi ci encwoabodesssconpr essor. Next, description w |l bePgiraemoabesas3 an oil
feed nmechani sm of the conventional dual support bearing type. In Fig. 10,
by rotation of the shaft 10, the lubricating oil 8 in the 10 concentric
punp 14 is drawn upward by a centrifugak force formng free surfaces |ike
parabolas A, A2, flown into the vertical hole portion 15 by a conveyi ng
force of theltirdbugadyength amd ilmér etdwestenato ahecragpectidveisih di ng 15
portions of the main shaft 11, the eccentric portion 12 and the auxiliary
shaft porti amel3ingliches opderrnanede .t hekeby Indsntat ithptdem Furt her,
in Fig. 11, of the lubricating oil 8 drawn up into the vertical hole
portion 15, torer0iportionidsd hrdh adirecttorkB)tt bhiehes sedlied housing 1
using as a guide a comrmuni cation hole 13a provided in the auxiliary shaft
portion 13 dmds the recghsseportd omcli®eveantmpme vyponenon dirs t hr own
(direction C) to the sealed housing 1 froman 25 upper end of the verti cal
hol e portiorfib.ciTédnsy prbovitdes ecdmpmestsant smin which the lubricating WO
2004/ 003387 PCT/JP2003/008143 6 oil 8 having received the heat fromthe
respective Next, description will be given about an
0il feed mechanism of the conventional dual
support bearing type. In Fig. 10, by rotation of
the shaft 10, the lubricating oil 8 in the
10 concentric pump 14 is drawn upward by a
centrifugal force forming free surfaces like
parabolas Al, A2, flown into the vertical hole
portion 15 by a conveying force of the tributary
Al, and dintroduced into the respective sliding
15 portions of the main shaft 11, the eccentric
portion 12 and the auxiliary shaft portion 13 in
the order named, thereby lubricating them.
Further, in Fig. 11, of the lubricating oil 8
drawn up into the vertical hole portion 15, one
20 portion is thrown (direction B) to the sealed
housing 1 using as a guide a communication hole
13a provided in the auxiliary shaft portion 13 and
the recess portion 19a, and one portion is thrown
(direction C) to the sealed housing 1 from an

25 upper end of the vertical hole portion 15. This

provides the mechanism in which the lubricating



sliding portions can performthe heat radiation to the sealed housing 1 so
as to be cooled. However, in the foregoing conventional 5 structure,
i nasmuch WO 200w0Bisri cating oil 8 drawn up by the rotarcenraio3nésesxshaft 10
is fed to the piston 20 indirectly in the formof air dispersion, the
feed anount thereof is unstable. Accordingly, there has been possibility
of lowering of 10 reliability such that ghen the lubricating oil 8 between
the piston 20 and the cylinder block 16 becones insufficient, the anount
of | eakage ofilt & hesfimigerankeigasd ftbm thwa todpraesstbr ceathertive
increases to lower the freezing capability or 15 efficiency, or sliding
portions betwaehih@eppist Dons2@aande € lneé ooyt | hder He @tk ré6liareisubjieeted to
| ubrication failure to cause abrasion. Further, in the foregoing
conventi onakhestseigtierde, homasmgchH asot he tip brd afolhd.20 auxiliary shaft
portion 13 is located in a position higher than the auxiliary bearing 19
and the cylinder bHeoket6r,a iporthen fafr¢heinaubrdonakeinmgonbl8 di spersed
fromthe upper end of the vertical hole portion 15 and the comuni cation
25 hol & 13asafrudieuaexi | ims ymsicdf ta porhicont UBrfildagsingverl it he dylawmer
bl ock 16 and is splashed on a WD 2004/ 003387 PCT/ JP2003/ 008143 7 suction
muf fl er (notipshown}heormat &y ilbocatfedtbrdeshatft 10 is fed to the
piston 20 indirectly in the form of air dispersion,
the feed amount thereof is unstable. Accordingly,
there has been possibility of lowering of
10 reliability such that when the lubricating oil 8
between the piston 20 and the cylinder block 16
becomes insufficient, the amount of leakage of the
refrigerant gas from the compression chamber 17
increases to lower the freezing capability or
15 efficiency, or sliding portions between the piston
20 and the cylinder block 16 are subjected to
lubrication failure to cause abrasion.
Further, in the foregoing conventional
structure, i1nasmuch as the tip end of the
20 auxiliary shaft portion 13 is located in a
position higher than the auxiliary bearing 19 and
the cylinder block 16, a portion of the
lubricating oil 8 dispersed from the upper end of
the vertical hole portion 15 and the communication

25 hole 13a of the auxiliary shaft portion 13 flies

over the cylinder block 16 and is splashed on a



t he conpression chanber and, as a result, there has been such an instance
where the tenperature of the suction nmuffler increases to raise the 5
t enper at LWeO 2004/@®8387i on gas so that the freezing capabi IPCryPzI03/edsiaxi ency
is lowered. Further, in the foregoing conventional structure, upon
assenbling the conpression elenent 6, it is not possible to assenble the
pi ston 20, 10 the piston pin 22 and the gonnecting nmeans 21 after fixing
the auxiliary bearing 19 to the cylinder block 16, so that the assenbling
nmet hod andsatderoarmulfiffid ed (nesuldh agni)n rpeomadsisenbbicag e @f incdieency. 15
Further, in the foregoing conventional structure, during the operation of
t he her neti€thecamipessers eh nghsimdppedanthe dsbri catsnytoi tBerwi thin the
recess portion 19a flows out downward via the comrunication hole 13a and
the verticaha20dwde pardi ofinlbnbeiangcthertoitef eédck pathperEhenetoref there
has been possibility of lowering of reliability such that, upon starting
next, slidihg isucatbnednwiflemr amoneaisled eed statee bt | t he
| ubricating oil 8 reaches the auxiliary 25 bearing 19 having a | arge head
di ffergnce, t anghetdg rel iddf nguparitdrongaletasreenhbhe t@uxi Firareyz shaft WO
2004/ 003387 PCT/ JP2003/008143 8 portion 13 and the auxiliary bearing 19
are capability or efficiency is lowered.
Further, in the foregoing conventional

structure, upon assembling the compression element

6, 1t is not possible to assemble the piston 20,

10 the piston pin 22 and the connecting means 21
after fixing the auxiliary bearing 19 to the
cylinder block 16, so that the assembling method
and order are limited resulting in poor assembling
efficiency.

15 Further, in the foregoing conventional
structure, during the operation of the hermetic
compressor being stopped, the lubricating oil 8
within the recess portion 1%a flows out downward
via the communication hole 13a and the vertical

20 hole portion 15 being the oil feed path.

Therefore, there has been possibility of lowering
of reliability such that, upon starting next,
sliding is carried out in a non-oil-feed state
until the lubricating oil 8 reaches the auxiliary

25 bearing 19 having a large head difference, and

thus sliding portions between the auxiliary shaft



subjected to lubrication failure to cause abrasion. Further, in a hernetic
notor that is inverter-driven at a plurality of operating 5 frequencies

i ncl udi ngwearroop®ssyi ng frequency bel ow a power supply PCeEgeznsysithe
foregoing problens are further increased. D SCLOSURE OF THE | NVENTI ON 10
The present invention solves the foregoing conventional problens and has
an object to provide a hernetic conpresgor wherein the energy efficiency
is high, the noise or vibration during operation is |ow, the assenbling
per f or mancepiox tlboexdd lamnd, tard FuktAdraryhberetinadi L%t 58 high. The
present invention is configured that a sealed housing stores therein

| ubri cati ngseidj @ntledr etei Ved theasiimra fotidruedeentcand ea Tbmprssisshon

el enent driven by said notor elenent, said 20 conpression el enent
conprising a shaft Wawingean ietcenheimnehatt mporteronhadandian auxiliary
shaft portion and a main shaft portion coaxially provided on upper and

| ower sidesiofvesatdr-ebceneni etshmfplporal dbhysofasopersandwich it 25

t her ebet ween, a cylinder block provided with a conpression chanber of a
subst aht i al Eyrecyt € ndriiecal 1 WOL 20041 90338 RETAIR20D3f 00814 CcP Slealpey a main
bearing fixed to or fornmed integral wth said cylinder block so as to be
subst anti al by power supply frequency, the foregoing problems

are further increased.

DISCLOSURE OF THE INVENTION

10 The present invention solves the foregoing
conventional problems and has an object to provide
a hermetic compressor wherein the energy
efficiency is high, the noise or vibration during
operation is low, the assembling performance 1is

15 excellent, and further, the reliability is high.

The present invention is configured that a

sealed housing stores therein lubricating oil and
receilives therein a motor element and a compression
element driven by said motor element, said

20 compression element comprising a shaft having an
eccentric shaft portion, and an auxiliary shaft
portion and a main shaft portion coaxially
provided on upper and lower sides of said
eccentric shaft portion so as to sandwich it

25 therebetween, a cylinder block provided with a

compression chamber of a substantially cylindrical



per pendi cul ar to an axis of said conpression chanber and supporting an
upper half portion of 5 said main shaft portion of said shaft, an

auxi | i ar ywbeaesd/00g387i xed to or formed integral with sai e¢ceyreaosiersidd ock and
supporting said auxiliary shaft portion, a piston that perforns

reci procating notion in said conpression chanber, 10 and connecting neans
for coupling said piston and said eccengric shaft together, wherein said
shaft is provided with an oil feed nechanismhaving a |ower end

conmuni cat i agawid,h sandinubrésatinmg Hikedando anrugpermedd ipeneg ratli ngl y
open to an upper 15 end portion of said auxiliary shaft portion, and at

| east one owisad dsaldi kiydriyn dear ibiigo akd ssaiads tyl loredes ublsdckn t saprlgri ded
with an oil feed passage for conducting the lubricating oil discharged
from the upper pendd btuiaird tob | aheedk 26 wechani dmcamp wesisiidimg surf ace of
said piston. Therefore, the lubricating oil having ascended to the

auxi liary shafimkportand Byupeans iofgt he cidpefebd Ifechanitsmn sodi sper sed
froman upper end portion of the auxiliary bearing by a centrifugal 25
force Hue toaroet atda bn ehafhe shaftti cmndfa goidi ehafthereof is splashed on
the auxiliary bearing and WD 2004/ 003387 PCT/JP2003/ 008143 10 stored on an
upper surfaeexdfl theyabxidiany fheasdngo Tre fabmeshtingegidabt wrided on the

HPpet said cylinder block and supporting said auxiliary
shaft portion, a piston that performs
reciprocating motion in said compression chamber,

10 and connecting means for coupling said piston and
said eccentric shaft together, wherein said shaft
is provided with an o0il feed mechanism having a
lower end communicating with said lubricating oil
and an upper end penetratingly épen to an upper

15 end portion of said auxiliary shaft portion, and
at least one of said auxiliary bearing and said
cylinder block is provided with an oil feed
passage for conducting the lubricating oil
discharged from the upper end of said oil feed

20 mechanism, to a sliding surface of said piston.
Therefore, the lubricating oil having ascended to
the auxiliary shaft portion by means of the oil
feed mechanism is dispersed from an upper end
portion of the auxiliary bearing by a centrifugal

25 force due to rotation of the shaft, and a portion

thereof is splashed on the auxiliary bearing and



surface of the auxiliary bearing is stably and continuously fed to the
pi ston and the piston pin 5 fromthe oil feed passage due to gravity, and
t hus an wotzoemosdzs7exhi bited that sealing between the pCItBIOANERIIHhe
cylinder block is inproved, and netal contacts are reduced to | ower noise
and abrasion caused thereby. 10 In another node of the present invention,
an oil pool for storing the lubricatinggl is further fornmed concavely in
the oil feed passage on the upper surface of the auxiliary bearing.
Theref ore, amtactdonni ssrexhppetreds thébe dcheo i5thgbraeatiligeoy|l once
collected in the oil pool can be stably fed to sliding portions of the
pi ston etchbdarangt herTmedéubfr tdwet pnesentli atentednen drhei hipgiesper si on
hol e communi cating with the oil 20 feed mechanismis further fornmed in a
subst anti al Isuthtr¢eontfalt Wér ectdiohi arya pportiong dafs shelkduxi dhdry shaft
porti on above the upper surface of the auxiliary bearing. Therefore, an
action i s exhirtitedotisdty efed whenthbe pisodnt eord 25h speeids oént peirshaft or
the viscosity of the lubricating oil changes, a direction of the WO
2004/ 063387 fRCH JP2603/1008148d 1= $ sbuiccatiagtoi lgspoiting ot falons t he oi |
di spersion hole is constant, and thus the
an action 1s exhibited that sealing between the
piston and the cylinder block is improved, and
metal contacts are reduced to lower noise and
abrasion caused thereby.
10 In another mode of the present invention,
an oil pool for storing the lubricating oil is
further formed concavely in the o0il feed passage
on the upper surface of the auxiliary bearing.
Therefore, an action is exhibited that the
15 lubricating o0il once collected in the o0il pool can
be stably fed to sliding portions of the piston
etc.
In another mode of the present invention,
an oil dispersion hole communicating with the oil
20 feed mechanism is further formed in a
substantially horizontal direction at a portion of
the auxiliary shaft portion above the upper
surface of the auxiliary bearing. Therefore, an
action is exhibited that even when the revolution

25 speed of the shaft or the viscosity of the

lubricating o0il changes, a direction of the



di spersed lubricating oil can be easily recovered so that the |ubricating
oil can be stably fed to 5 the sliding portions of the piston etc. In
anot her rwoeoof0083se present invention, an oil fence pr@cCeEaPogoesp¥dErd is
provi ded on the wupper surface of the auxiliary bearing in the vicinity of
the oil feed passage. Therefore, the 10 lubricating oil dispersed fromthe
upper end portion of the auxiliary shafjt; portion can be hit upon the oi
fence so as to be collected on the upper surface of the auxiliary bearing,
and thus anuaaticont iagexdd bi seddhahga cauf f £ eoentt lmeowitl of 15 t he
| ubricating oil can be stably fed to the sliding portions of the piston
etc. Furthegisper@tbhomdbeexhi hidedtbimat, thadoidhfientéeserves as an
obstacle to prevent the lubricating oil from being splashed on a suction
nmuf f | er | ocatiegdres o 21 heceanpi@ssian cchanber «sosihgt ddeotemest at ure
rise of the suction nuffler can be prevented. In another node of the
present invemntitdmmt aheopenbndqeoringnooid fashhére psdbuibded, fabderre Nt he
openi ng portion comuni cates with the oil feed 25 passage provided on the
upper surfae@eofstheéinauxidiaiyrheasifnghandoistepencabove an oil feed WO
2004/ 003387 PCT/ JP2003/008143 12 passage provided at a portion of the
cylinder block above tdhweothrpr esstden «chanber prideeatoriyvention,
an oil fence projecting upward is provided on the
upper surface of the auxiliary bearing in the
vicinity of the oil feed passage. Therefore, the
10 lubricating oil dispersed from the upper end
portion of the auxiliary shaft portion can be hit
upon the oil fence so as to be collected on the
upper surface of the auxiliary bearing, and thus
an action is exhibited that a sufficient amount of
15 the lubricating oil can be stably fed to the
sliding portions of the piston etc. Further, an
action i1s exhibited that the o0il fence serves as
an obstacle to prevent the lubricating oil from
being splashed on a suction muffler located below
20 the compression chamber so that the temperature
rise of the suction muffler can be prevented.
In another mode of the present invention,
an opening portion is further provided, wherein
the opening portion communicates with the oil feed

25 passage provided on the upper surface of the

auxiliary bearing and is open above an oil feed



an action i

directly dr
oil can be
anot her nod
provi ded in
that the |
i n unspecif
pin can be
i nventi on,
connecti ng

| ocated rig

10

15

20

25

s exhibited that the lubricating oil having flown to the | ower
surface of the auxiliary 5 bearing fromthe opening portion of the oi

passage paozest/bissugh the oil feed passage on the cyl ipaagr2doB/oasi43 or
ops to the piston and the piston pin so that the lubricating

stably fed to the sliding portions of the 10 piston etc.

In

f eed

e of the present invention, - oil guide projecting downward is
the vicinity of the opening portion on the side of a |ower
end surfacepafs 4dhgecamxidvaryg cdbeat i agp ol Ther efforehearcyakcindari s exhi bited

ubricating oil having flown to the opening portion of the oi
feed passag®e latclt hebloomer t heurd@cer of stihen aokiantae y . bedthi ege loese not f | ow
ied directions, but drops to the piston 20 and the piston pin
al ong the oian guedéonsal $ hatch itthiet edl tfheeid thet heulposicta toin of otile pi st on
securely and stably carried out. In another node of the present
davwciyh gndrlicoah piostdre plowkixedutrd atde pifsttdre amdx23 iconpl i ng a
rod being connecting nmeans and the piston together is further
provi ded, abc M 26047008381 PP IP2003/MO8L4dn 18t hdeopeningepoition i s
ht above the piston pin in the vicinity of a bottom dead center

passage passes through the oil feed passage on the

cylinder block, or directly drops to the piston

and the piston pin so that the lubricating oil can

be stably fed to the sliding portions of the
piston etc.

In another mode of the present invention,
an oil guide projecting downward 1is provided in
the vicinity of the opening portion on the side of
a lower end surface of the auxiliary bearing.
Therefore, an action is exhibited that the
lubricating oil having flown to the opening
portion of the oil feed passage at the lower
surface of the auxiliary bearing does not flow in
unspecified directions, but drops to the piston
and the piston pin along the oil guide, so that
the 0il feed to the position of the piston pin can
be securely and stably carried out.

In another mode of the present invention, a
cylindrical piston pin fixed to the piston and
coupling a connecting rod being connecting means

and the piston together is further provided, and



of the piston and is larger than a horizontal section of the piston pin.
Therefore, when the 5 auxiliary bearing is fixed to the cylinder block in
advance, wp 206t/doe38med i ntegral therewith, it is possiblPeTiIB200386818Hhe
connecting rod through the weccentric portion after inserting the auxiliary
shaft into the auxiliary bearing, then insert the 10 piston into the
cylinder block, finally insert the pis?gn pin into the piston from an
upper portion of the opening portion of the oil feed passage and couple
t he connectthg rogremndgt heo pt $ban itogevherted and gtthusalanvacttiloa i s
exhibited that the 15 assenbling can be carried out in good order so that
t he wor ki ngpébftical epty i | tpeoved:idhtgnathea bodeah thedresseftter
invention, a cylinder comrunicating hole having one end conmunicating
with and opefi tthheanpuppem pantli s ia 20etrhet tanpredsds nhzohdreder of the

cylinder block is provided in the oil feed passage. Therefore, inasnuch
as the cyliaderticommudi acdte ngibkaloen isinal noBhesedloate pywhlear pilseon, the
| ubricating oil is retained in the oil feed passage even during 25 being

st oppedl, andukhusi anyattdaaning éxhibiked ttdaththefkeddefr ttheoklbri cating
oil to the piston WO 2004/003387 PCT/JP2003/008143 14 and the piston pin
is started snmaldwemeoes! yom th fichenstladtrtpyse Lt Hate sealiitig between t he
piston possible to pass the connecting.rod through the
eccentric portion after inserting the auxiliary
shaft into the auxiliary bearing, then insert the
10 piston into the cylinder block, finally insert the
piston pin into the piston from an upper portion
of the opening portion of the o0il feed passage and
couple the connecting rod and the piston together,
and thus an action is exhibited that the
15 assembling can be carried out in good order so
that the working efficiency is improved.

In another mode of the present invention, a
cylinder coﬁmunicating hole having one end
communicating with and open to an upper portion in

20 the compression chamber of the cylinder block is
provided in the oil feed passage. Therefore,
inasmuch as the cylinder communicating hole is
almost sealed by the piston, the lubricating oil
is retained in the oil feed passage even during

25 being stopped, and thus an action is exhibited

that the feed of the lubricating oil to the piston



and the cylinder block is inproved, and netal contacts are reduced to
| ower noi se and abrasion 5 caused thereby. Another node of the present
i nvent i orwD004000338dct eri zed in that a substantial ly ann@iCaryPziob/oosierd
groove communicating with the oil feed passage in the vicinity of a bottom
dead center of 10 the piston is further forned concavely on an outer
periphery of the piston. Therefore, theq, ubricating oil is fed to the oil
feed groove when the piston is near the bottom dead center, and the
| ubri cati ngaatdl tisefpdshetmeeint Hhes ps start cahdsthe 1t cybiusder Whddk during
a conpression stroke, and thus an action is exhibited that sealing between
t he piston ahd tdea eytupdeso bthek iseabpmavede taretn nebhal pcdontaots are
reduced to | ower noise and abrasion caused thereby. 20 In another node of
t he presentahdverid ooyl iand®r | bbatdk coemimigadivegl ,wWdhd shiediany sur f aces
between the auxiliary shaft portion and the auxiliary bearing is further
formed arousdnthe-t auxirdd arydsbatt por flborer Thelefeora dskhem aibower 25
portion of the oil bath is alnbst sealed by the auxiliary shaft portion,
the | ubricatbngead | t ¥Or2004/ 003387 PCT/ JP2003/ 008143 15 di spersed fromthe
upper end portion of the auxiliary shaft portion and stored in the oil
bat h Another mode of the present invention is
characterized in that a substantially annular oil
feed groove communicating with the oil feed
passage in the vicinity of a bottom dead center of
10 the piston is further formed concavely on an outer
periphery of the piston. Therefore, the
lubricating o0il is fed to the oil feed groove when
the piston is near the bottom dead center, and the
lubricating oil is fed between the piston and the
15 cylinder block during a compression stroke, and
thus an action is exhibited that sealing between
the piston and the cylinder block is improved, and
metal contacts are reduced to lower noise and
abrasion caused thereby.
20 In another mode of the present invention,
an oil bath communicating with sliding surfaces
between the auxiliary shaft portion and the
auxiliary bearing is further formed around the
auxiliary shaft portion. Therefore, since a lower

25 portion of the o0il bath is almost sealed by the

auxiliary shaft portion, the lubricating oil



remains in the oil bath even during being stopped so that an action is
exhibited that the feed of 5 the lubricating oil to the auxiliary shaft
portion W@ 20040083d si nultaneously with the start-up, amdT/JrPinesoésadxicity
of the auxiliary shaft portion and the auxiliary bearing i mediately after
the start- up is inproved. 10 In another node of the present invention, an
oil feed hole is forned on the auxiliary.shaft portion, wherein the oi
feed hol e establishes comunication befween the oil bath and the oil feed

nmechani sm andshas e §ortrom sikéacpdocaced Lo abave @ bothem surface of the
oil bath. Therefore, an action is exhibited that the lubricating oil can

be stably fgdxtaq itheyokhalFat hhbremdheaad sieeddhdlre, thrd ca pobkitdn of the
| ubricating oil remains in the oil bath even during being stopped 20 so

that the | ubgheatdidngi A khearn be fed it oetrke duxi higamye shaf ts tpep pieen
constantly stably fromthe start-up to the stopping. In another node of

the presentgbnyenid ofn actishi 0’ afxhheiaiddf erdtpadsagédesd fofmed in the
25 auxiliary bearing, and an oil feed hol e establishing comrunication

bet ween thecpil 1figedi WO:-200Q4/ H0338&H PEhEIR20031 088143 ha i tpassage cand t he
oil feed mechanismat |east once during one rotation of the shaft is
formed in the started simultaneously with the start-up, and
thus lubricity of the auxiliary shaft portion and
the auxiliary bearing immediately after the start-
up is improved.
10 In another mode of the present invention,
an oil feed hole is formed on the auxiliary shaft
portion, wherein the o0il feed hole establishes
communication between the oil bath and the oil
feed mechanism and has a bottom surface located
15 above a bottom surface of the oil bath. Therefore,
an action is exhibited that the lubricating oil
can be stably fed to the o0il bath from the oil
feed hole, and a portion of the lubricating oil
remains in the oil bath even during being stopped
20 so that the lubricating oil can be fed to the
auxiliary shaft portion constantly stably from the
start-up to the stopping.
In another mode of the present invention, a
portion of the o0il feed passage is formed in the
25 auxiliary bearing, and an oil feed hole

establishing communication between the oil feed



auxiliary shaft portion. Therefore, since the lubricating oil having
ascended to the auxiliary 5 shaft portion by neans of the oil feed
mechani srwof2oev®33s7rect |y into the oil feed passage fromcrhie200ené814xed
hol e, an action is exhibited that even when the revolution speed of the
shaft or the viscosity of the lubricating oil changes, the 10 |ubricating
oil can be stably fed to the piston angdhe piston pin. In another node of
the present invention, an oil fence projecting upward is provided on a
surface of phesxydénded blloek cdlovee éhe rikclcanprsessd onlelzatberncand t he oi
feed passage is fornmed in the surface of the cylinder block above the
conpr essi ondahainber ondheref ateoram Actihen slsa fexhishi fedntdvhtisi dee t he
| ubricating oil dispersed fromthe upper end portion of the auxiliary
shaft 20 poetuxan tanybeHd ftuporthenoil Treeacefsoras sone ttbel ected on
t he upper surface of the cylinder block, a sufficient anbunt of the
| ubricati nglaidricanibe siabl yafveichdoathesdiedi g pohei ensxbf ithey pi ston
etc. and, since the cylinder block is 25 cooled to | ower a tenperature
t her eob, thehafenpesaturon rbsemefagasedus: kef piideriaat ds uckeada Ds2004/ 003387
PCT/ JP2003/ 008143 17 into the conpression chanber is suppressed to reduce
a heat receifliows |@ssectly into the oil feed passage from the
0oil feed hole, an action is exhibited that even
when the revolution speed of the shaft or the
viscosity of the lubricating oil changes, the
10 lubricating oil can be stably fed to the piston
and the piston pin.
In another mode of the present invention,
an oil fence projecting upward is provided on a
surface of the cylinder block above the
15 compression chamber, and the oil feed passage is
formed in the surface of the cylinder block above
the compression chamber. Therefore, an action is
exhibited that since the lubricating oil dispersed
from the upper end portion of the auxiliary shaft
20 portion can be hit upon the oil fence so as to be
collected on the upper surface of the cylinder
block, a sufficient amount of the lubricating oil
can be stably fed to the sliding portions of the
piston etc. and, since the cylinder block is

25 cooled to lower a temperature thereof, the

temperature rise of gaseous refrigerant sucked



Further, an action is exhibited that the oil fence serves as an obstacle
to prevent the 5 lubricating oil from being splashed on a suction nuffler
| ocat ed bwbawos/des3sconpr essi on chanber so that the tenpecatpem®3nisse of the
suction nmuffler can be prevented. In another node of the present
invention, 10 further, it is inverter-driven at a plurality of operating
frequencies including at |east an operatyng frequency |ower than a power
supply frequency. Therefore, an action is exhibited that the consunption
power anouninik® réhicedmpy €lbst educthi @ambem conpsepsions bedd tdue to the | ow
operating frequency. In another node of the present invention, further,
t he oper ati ngdicequeneyaltowss cehan tdielopewer supply frequency includes at
| east an 20 operating frequency | ower than 30Hz. Therefore, an action is
exhi bited that the Eapstrqt) oanpanet i candunte xhnbbe- ¢dr thert redeced by
reduction in conpression |load due to the | ow operating frequency |ower
t han 30Hz. 251BRlec OESERNRTE Chls O il Htb BRAWINGSE WOri2094£ 003 387e
PCT/ JP2003/ 008143 18 Fig. 1 is a longitudinal sectional view of a
hernet$c cobppbessert aggordiingf romarb eibgdispesied on a suction
muffler located below the compression chamber so
that the temperature rise of the suction muffler
can be prevented.
In another mode of the present invention,
10 further, it is inverter-driven at a plurality of
operating fregquencies including at least an
operating frequency lower than a power supply
frequency. Therefore, an action is exhibited that
the consumption power amount is reduced by
15 reduction in compression load due to the low
operating frequency.
In another mode of the present invention,
further, the operating frequency lower than the
power supply frequency includes at least an
20 operating frequency lower than 30Hz. Therefore,
an action is exhibited that the consumption power
amount can be further reduced by reduction in
compression load due to the low operating
frequency lower than 30Hz.

25

BRIEF DESCRIPTION OF THE DRAWINGS



of the present invention; Fig. 2 is a plan sectional view of the sane 5
enbodi nent; Fig. 3 is a sectional view of the nmain part of the sane
enbodi merwp 2940033871 s a sectional view of the main part PCofIP200B/@rsTEt i c
conpressor according to an 10 enbodi nent 2 of the present invention; Fig. 5
is a sectional view of the main part of a hermetic conpressor according to
an enbodi ment 3 of the present inventipp;, Fig. 6 is a sectional view of
the main part 15 of a hernetic conpressor according to an enbodi ment 4 of
the present inventibhg.Filg.i# s losgettucnalaVi ewofiche lmairepactt of a
hernmeti c conpressor according to an enbodinment 5 of the present invention;
20 Fig. 8 is melangiiddicralp sesticanal cobewiofg tocaenyeanbondlmdmetmet i c
conpressor; Fig. 9 is a plan view of the conventional hernetic conpressor;
Fig. 10 is @fseatd qnaéseingw dhvanltavwet; 25 portion of a conventional shaft;
and Fig. 11 is a sectional view of the main WO 2004/ 003387
PCT/ JP2003/ 008143 #f9gparz bt a quolwensieanal caaxdi Ivaey sHafthe BEBESTE MODE
FOR CARRYI NG QUT THE | NVENTI ON
5 embodiment;
Fig. 3 is a sectional view of the main part
of the same embodiment;
Fig. 4 is a sectional view of the main part
of a hermetic compressor according to an
10 embodiment 2 of the present invention;
Fig. 5 is a sectional view of the main part
of a hermetic compressor according to an
embodiment 3 of the present invention;
Fig. 6 is a sectional view of the main part
15 of a hermetic compressor according to an
embodiment 4 of the present invention;
Fig. 7 is a sectional view of the main part
of a hermetic compressor according to an
embodiment 5 of the present invention;
20 Fig. 8 is a longitudinal sectional view of
a conventional hermetic compressor;
Fig. 9 is a plan view of the conventional
hermetic compressor;
Fig. 10 is a sectional view of a lower

25 portion of a conventional shaft; and

Fig. 11 is a sectional view of the main



Her ei nbel ow, description will be given 5 about enbodi nents of conpressors
according to the present invention. The sane synbols are assigned to

t hose strwotwe4®3isnat are the same as the conventi onal Poma82008h@E1€by to
omt detailed description thereof. 10 (Enbodinent 1) Fig. 1 is a

| ongi tudi nal sectional view of a hermetic conpressor according to the
enbodi nent 1 of the present invention,.and Fig. 2 is a plan sectional
view of the same enbodinent. Fig. 3 is 5 a sectional view of the main
part of the saprecentpdiBBRlentdnbilgsulildand 8hakdl. denotes a seal ed
housi ng, and 102 denotes a space within the sealed housing. The seal ed
housi ng 101 receives therein 20 a notor el enent 105 conprising a stator 103
having a coil portion 103a and a rotor 104, and a conpression elenment 106
driven by tdwestfomoDE eFereiadRPI NEhe Dt o el ENEENTIOBN I S i nverter- driven
and can freely change a revol uti on speed. 25 108 denotes |ubricating oi
stored within the seakathdwusivng ddde VD 206d/ QI8 7o CHLIR2003/ 008143 20
110 denotes a shaft having a main shaft portion 111 where the rotor 105 is
press-§ittedand fxedim@dh €sCeft Iddmpoekisrdldclcarmeting to the

present invention. The same symbols are assigned
to those structures that are the same as the
conventional ones, thereby to omit detailed
description thereof.
10 (Embodiment 1)
Fig. 1 is a longitudinal sectional view of
a hermetic compressor according to the embodiment

1 of the present invention, and Fig. 2 is a plan

sectional view of the same embodiment. Fig. 3 is
15 a sectional view of the main part of the same
embodiment.

In Figs. 1, 2 and 3, 101 denotes a sealed
housing, and 102 denotes a space within the sealed
housing. The sealed housing 101 receives therein

20 a motor element 105 comprising a stator 103 having
a coil portion 103a and a rotor 104, and a
compression element 106 driven by the motor
element 105. The motor element 105 is inverter-
driven and can freely change a revolution speed.

25 108 denotes lubricating oil stored within the

sealed housing 101.



eccentrically to the main shaft portion 111, and 5 an auxiliary shaft
portion 113 provided coaxially wth the main shaft portion 111. Inside the
shaft 110wOano4aioB3s7eed mechani sm 114 is provi ded havi ng@CorIe2msdos143
comunicating into the lubricating oil 108 and the other end 10
comuni cating with an upper end portion of the shaft 110 as a vertical
hole portion 115. 116 denotes a cylindeyybl ock having a conpression
chanber 117 of a substantially cylindrical shape and a nain bearing 118
supporting the nmain shaf e s taomhldit amd hagi agretimnsbpger portion
t hereof an auxiliary bearing 119 fixed thereto for supporting the
auxiliary shaftt pontildnl 14BerE2G hdemattesr alpiSstion pmsert-efiitnteal t he
conpression chanber 117 so as to be reciprocatingly slidable 20 therein,
and coupl ed atral t héxectendni ecparttiohcliorbyoam cohbeébirmgedreans 121 and a
piston pin 122. 123 denotes a suction nuffler having one end
conmmuni cat i eravbhrtile ihgi de dfh¢ hmadonpsksgitorpochapinerl 117, aandl t he
ot her end conmuni cating with 25 the space 102 within the seal ed housing.
124 dénot esrareopediirgr poshiadt qoomiidiccat Lhg witdiv adeiD Q9804AG03B37
PCT/ JP2003/ 008143 21 upper surface of the auxiliary bearing 119 and being
open above whe lpi shen nl20n %2% fdenpbes iam oilll Ipool formed concavely on
Inside the shaft 110, an o0il feed mechanism
114 is provided having one end communicating into
the lubricating oil 108 and the other end
10 communicating with an upper end portion of the
shaft 110 as a vertical hole portion 115. 116
denotes a cylinder block having a compression
chamber 117 of a substantially cylindrical shape
and a main bearing 118 supporting the main shaft
15 portion 111, and having at an upper portion
thereof an auxiliary bearing 119 fixed thereto for
supporting the auxiliary shaft portion 113. 120
denotes a piston inserted into the compression
chamber 117 so as to be reciprocatingly slidable
20 therein, and coupled to the eccentric portion 112
by a connecting means 121 and a piston pin 122.
123 denotes a suction muffler having one end
communicating with the inside of the compression
chamber 117, and the other end communicating with

25 the space 102 within the sealed housing. 124

denotes an opening portion communicating with an



t he upper surface of the auxiliary bearing 119 for 5 storing the
| ubricating oil 125. 126 denotes an oil fence fornmed integral wth the
auxi | i ar ywoleawioss$7119 so as to project upward in the PCTIRRWOYOG4X he oi |
pool 125. 127 denotes an oil dispersion hole forned in a substantially 10
horizontal direction at a portion of the auxiliary shaft portion 113 above
the upper surface of the auxiliary beakpihng 119, and conmmunicating with the
oil feed mechanism 114. 128 denotes an oil guide projecting 15 downward in
t he vi ci ni t ypofe t heupfieieng Pothicormuxdd itaey sbdemfn@ Ldweramdd surface of
the auxiliary bearing 119. 129 denotes an oil feed passage for conducting
t he | ubri cabengoidpin8 akdiwehahgedo f s bt He2 Gpper end of the oil feed 20
mechani sm 114, to a sliding surface of the piston 120, and including the
oi | dispersion hol el2Z7,deibeeca lapooli 1135 ol hé coinhe flencer d26¢ 1tyheompeni ng
portion 124 and the oil guide 128 in its structure. Further, a portion of
the oil feetlhpassagerladna@s alfsotlier mediihibhy danderg bl bek £ over
the conpression chanber 117. WD 2004/ 003387 PCT/ JP2003/ 008143 22
Ref ri gér ant stbarimgethr tlheb pieseningcodpr es3br arle hydeocdrd®nan
refrigerants etc. that are natural refrigerants with | ow warm ng
0il fence formed integral with the auxiliary
bearing 119 so as to project upward in the
vicinity of the oil pool 125. 127 denotes an oil
dispersion hole formed in a substantially
10 horizontal direction at a portion of the auxiliary
shaft portion 113 above the upper surface of the
auxiliary bearing 119, and communicating with the
01l feed mechanism 114.
128 denotes an o0il guide projecting
15 downward in the vicinity of the opening portion,
on the side of a lower end surface of the
auxlliary bearing 119. 129 denotes an oil feed
passage for conducting the lubricating oil 108
discharged from the upper end of the oil feed
20 mechanism 114, to a sliding surface of the piston
120, and including the oil dispersion hole 127,
the o0il pool 125, the oil fence 126, the opening
portion 124 and the oil guide 128 in its structure.
Further, a portion of the o0il feed passage 129 1is

25 also formed in the cylinder block 116 over the

compression chamber 117.



coefficients represented by R134a and R600a whose 5 ozone destruction
coefficients are zero, and are wused in conbination with conpatible
| ubri cat iwQ 20@i/d03387r espectively. Wth respect to the hePCELIPZ08/0084XRSSOr
thus structured, an operation thereof will be 10 described herei nbel ow.
Through rotation of the shaft 110, the oil feed nmechanism 114 has a punp
capability generated by a centrifugal force etc., so that the lubricating
oil 108 at the bottom portion of the 15 seal ed housing 101 is drawn upward
passi ng through th&editifeedmechéinirsmdd4inAsishopmeiseFig. 3, the
| ubricating oil 108 drawn up into an upper portion of the vertical hole
portion 115choron egsoan auppeh yplard¢canboh thefoilydeedtsechani sihkld i s 20
di spersed due to the centrifugal force caused by the rotation of the shaft
110 so as terke rsptashdédd rofirtige rames surflacéoof whemgeas ed housi ng 101
like in the conventional one, while a portion thereof is splashed on the
auxiliary bearxigid¢idn2% andpstareadt ed the BiB4podnd2B6draredhars ¢ he upper
surface thereof. The lubricating oil 108 stored WO 2004/ 003387
PCT/ JP2003/ 68143 d23tirmdthecai lcpodfitdsknssfedd cze¢he pistdnak20 and the
piston pin 122 by directly dropping fromthe opening portion 124 due to
gravity or mewidhgial opgibination with compatible lubricating
oils, respectively.
With respect to the hermetic compressor
thus structured, an operation thereof will be
10 described hereinbelow.
Through rotation of the shaft 110, the oil
feed mechanism 114 has a pump capability generated
by a centrifugal force etc., so that the
lubricating oil 108 at the bottom portion of the
15 sealed housing 101 is drawn upward passing through
the 0il feed mechanism 114. As shown in Fig. 3,
the lubricating oil 108 drawn up into an upper
portion of the vertical hole portion 115 forming
an upper portion of the o0il feed mechanism 114 is
20 dispersed due to the centrifugal force caused by
the rotation of the shaft 110 so as to be splashed
on the inner surface of the sealed housing 101
like in the conventional one, while a portion
thereof i1s splashed on the auxiliary bearing 119

25 and stored in the o0il pool 125 formed on the upper

surface thereof. The lubricating oil 108 stored



a wall surface of the cylinder block 116, and 5 further enters between the
pi ston 120 and the cylinder block 116 due to reciprocating notion of the
pi ston 1280 200wen083sare, the sealing perfornmance by the pabrPzmsiesg4il 108
is enhanced so that the amount of | eakage of refrigerant gas 10 fromthe
conpressi on chanber 117 into the space 102 within the sealed housing is
reduced, thereby inproving the freezing-capability or efficiency.
Further, netal contacts of sliding portions between the piston 120 and the
cylinder bl ook thld dblambsli di2rkg per ficans: of thlee pistom pin0 122 dar e
prevented to achi eve excellent lubrication, so that the noise caused by
t he slidingthe loweted pind the neyidhidddtyl ¥ sdrmpoved. frwhhehe by
providing the oil fence 126, 20 the lubricating oil 108 di spersed fromthe
upper port bgrmifndg hpoawxidhany shafe partgoavity hhtsmahengi b lfeenge 126
so as to be collected into the oil pool 125 forned on the upper surface of
the auxiliarwdigarsng el Jdiertefor eyla fdet hel bk sfifd,cient anount of
the lubricating oil 108 can be stably fed to the piston 120 and the piston
pi n WO52004£QQ338r PERAERO0BELRMSILE t2e k2Pstbur thed, abyd tthieepr ovi si on of
the oil fence 126, the lubricating oil 108 is not splashed on the suction
muf fl er 123clacat®sdrubderckhel6 due to reciprocating motion of
the piston 120. Therefore, the sealing
performance by the lubricating oil 108 is enhanced
so that the amount of leakage of refrigerant gas
10 from the compression chamber 117 into the space
102 within the sealed housing is reduced, thereby
improving the freezing capability or efficiency.
Further, metal contacts of sliding portions
between the piston 120 and the cylinder block 116
15 and sliding portions of the piston pin 122 are
prevented to achieve excellent lubrication, so
that the noise caused by the sliding is lowered
and the reliability is improved.
Further, by providing the oil fence 126,
20 the lubricating oil 108 dispersed from the upper
portion of the auxiliary shaft portion 113 hits
the o0il fence 126 so as to be collected into the
oil pool 125 formed on the upper surface of the
auxiliary bearing 119. Therefore, a further

25 sufficient amount of the lubricating oil 108 can

be stably fed to the piston 120 and the piston pin



conpressi on chanber 117, so that the tenperature 5 rise of the suction gas
followng the tenperature rise of the suction nuffler 123 can be
prevent edwoO 200uh08380s t he freezing capability or effici emCy/Jezn03/048e243
enhanced. Further, by providing the oil dispersion 10 hole 127, even when
the revolution speed of the shaft 110 or the viscosity of the lubricating
oil 108 is changed, a direction of the;%?bricating oil 108 spouting out
fromthe oil dispersion hole 127 is stably fixed to a substantially
hori zontal 1% 4Airefuirdrhe Thekef orlee phetiubiiocate higtbiel d0B amcde
securely hit upon the oil fence 126 so that the lubricating oil 108 can be
stably fed tl®@&hethpi stwnri2@ t@ndgt he 1pilsd dnipi mAdR2splwrdhed, orhe
| ubricating oil 108 having 20 flown to a |ower end portion of the opening
124, at theHowencsurdraceudft ltde a0%i llierytbedarumgetldheof the oil feed
passage 129 drops to the piston 120 and the piston pin 122 al ong the oi
gui de 128. chmgpeéssd,ont hehboliréa calilig aid 108 tdoesendaterfpOnalb e
unspecified directions along the | ower surface of the auxiliary bearing
119, s¢é thatritde ofl tfheeds WOt2004/ §83380 PCIvIPRH0BhE08 B0 e 25 thur ¢ he
sliding surface of the piston or the piston pin can be securely and stably
carried out riWenofhelopenindg ipor t morf £124r of 2Bhecain| be prevented,
and thus the freezing capability or efficiency can
be enhanced.
Further, by providing the oil dispersion
10 hole 127, even when the revolution speed of the
shaft 110 or the viscosity of the lubricating oil
108 is changed, a direction of the lubricating oil
108 spouting out from the oil dispersion hole 127
is stably fixed to a substantially horizontal
15 direction. Therefore, the lubricating oil 108 can
be securely hit upon the o0il fence 126 so that the
lubricating oil 108 can be stably fed to the
piston 120 and the piston pin 122.
Further, the lubricating oil 108 having
20 flown to a lower end portion of the opening 124,
at the lower surface of the auxiliary bearing 119,
of the o0il feed passage 129 drops to the piston
120 and the piston pin 122 along the oil guide 128.
Therefore, the lubricating oil 108 does not flow

25 in unspecified directions along the lower surface

of the auxiliary bearing 119, so that the oil feed



feed passage 129 at the |ower surface of the 5 auxiliary bearing 119 and
the cylinder block 116 are adjacent to each other, the lubricating oil
108 havi myof2o@nvne3380 t he openi ng portion 124 of the oil pCegd2qasesage 129 at
the |l ower surface of the auxiliary bearing 119 continuously flows as it is
10 to the cylinder block 116 thereal ong. Accordingly, as conpared with the
case of discontinuously dropping in thegformof drops, the oil feed to the
pi ston 120 and the piston pin 122 can be continuously and securely carried
out, and futbhéhe 151thd g | sakS@add ows aver phetsur facetdfe thestoyl i nder
bl ock 116 to achieve a cooling effect. In this enbodinent, a control is
perfornmed spth tdeat her eleatuvely hRirgh sperdty ngafmeiguénoyt .such as 60Hz is
used initially upon starting to 20 enhance the oil feed capability so as to
store the lubricatiWhgroithé08penimhme pidrtpodoh 125 olierthee dDW operating
frequency such as 25Hz is used for carrying out an energy savi ng operation
dependi ng bHaeca lpmslsefyet He2 8 ebtti gérat L ngeaycter f2x-dhefadtheon achi eved by
the foregoing structure is universal irrespective of a kind of WO
2004/ 0633872 PEI/LIR20030@E8AU3g 26 I edmdgertant cghd riddor | batoialg Dilk conbi ned
therewith. (Enbodinent 2) Fig. 4 is a sectional view of the main part
are adjacent to each other, the lubricating oil
108 having flown to the opening portion 124 of the
oil feed passage 129 at the lower surface of the
auxiliary bearing 119 continuously flows as it 1is
10 to the cylinder block 116 therealong. Accordingly,
as compared with the case of discontinuously
dropping in the form of drops, the oil feed to the
piston 120 and the piston pin 122 can be
continuously and securely carried out, and further,
15 the o0il also flows over the surface of the
cylinder block 116 to achieve a cooling effect.
In this embodiment, a control is performed
such that a relatively high operating frequency
such as 60Hz is used initially upon starting to
20 enhance the o0il feed capability so as to store the
lubricating oil 108 in the oil pool 125, then a
low operating frequency such as 25Hz is used for
carrying out an energy saving operation depending
on a load of the refrigerating cycle.

25 The action achieved by the foregoing

structure is universal irrespective of a kind of



according to the enbodi ment 2 of the present 5 invention. A basic structure
of a hernetic conpressor in this enbodinent is the sane as the contents
shown i n Wogeo4/@3znd 2. In Fig., 4, 130 denotes an openiPag/JpznosH@43 t hat i s
provided in an auxiliary bearing 132 as a 10 portion of an oil feed
passage 131 | eading lubricating oil 108 discharged from an upper end of an
oil feed nechanism 114, to a sliding surface of a piston 120, and that is
| ocated right above a piston pin 122 in the vicinity of a bottom dead 15
center of thefpiistenatz0, aadd lhasracsacingn dil geromit haada thoe rzonittah .
section of the piston pin 122. Wth respect to the conpressor thus
structured, an oper dtindnotihecedf 20 | | be descri bed hereinbelow 20 Wen
the auxiliary bearing is fixed to a cylinder block 116 in advance, or when
the auxiliary beariftigyl132 is feorsedtiintregt alviwiw hofhehecytha hderpdtock 116,
the order of assenbling is such that an auxiliary shaft 113 of a shaft 110
is 25 firstapassedlinhr dught hecemieed i ngrrtod2 12, tand pselseaguent |y t hrough
the auxiliary bearing 132. WO 2004/ 003387 PCT/JP2003/008143 27 Thereupon,
when the pi sthoreri20oand thebeennecit ngctruade 12 ar ehgomead ¢ oget her by the
piston pin 122, and further, the piston 120 is inserted into the
compressor in this embodiment is the same as the
contents shown in Figs. 1 and 2.
In Fig. 4, 130 denotes an opening portion
that is provided in an auxiliary bearing 132 as a
10 portion of an oill feed passage 131 leading
lubricating oil 108 discharged from an upper end
of an o0il feed mechanism 114, to a sliding surface
of a piston 120, and that is located right above a
piston pin 122 in the vicinity of a bottom dead
15 center of the piston 120, and has a section larger
than a horizontal section of the piston pin 122.
With respect to the compressor thus
structured, an operation thereof will be described
hereinbelow.
20 When the auxiliary bearing is fixed to a
cylinder block 116 in advance, or when the
auxiliary bearing 132 is formed integral with the
cylinder block 116, the order of assembling is
such that an auxiliary shaft 113 of a shaft 110 is
25 first passed through a connecting rod 121, and

subsequently through the auxiliary bearing 132.



cylinder block 116, the degree of freedomof the 5 connecting rod 121 is
small so that insertion of the auxiliary shaft 113 into the auxiliary
beari ng wW82oawm3isnserti on of an eccentric portion 112 PoTaP2abecsetennect i ng
rod 121 shoul d be performed sinultaneously, and thus the assenbling becones
10 difficult. However, in the present invention, it is possible to pass
the connecting rod 121 through the ec?gntric portion 112 after inserting
the auxiliary shaft 113 into the auxiliary bearing 132, then insert the
pi ston 120Thet@ dhen¢yWinwertbkogki 4bohl6, 201 aald yhasepinridet pingt on pin
122 into the piston 120 from an upper portion of the opening portion of
the oi |l feeddpassngerit3l andedot@eether dopnedt ngi s odnl3iiand 2tthe pi ston
120 together. Therefore, the assenbling can be carried out in 20 good
order so that tfecrwbeki ngtedfpeisaney 120 i1Pr oviedri{&abaditenthd) Fig. 5 is
a sectional view of the main part according to the enbodi nent 3 of the
present 25ci/ndertd onbiAdiasi Test rict udepfe@ heér matdedosonpf esher in this
enbodi nent is the sane as the WO 2004/ 003387 PCT/JP2003/008143 28 contents
shownsin Feganelethdg2.rdd F2U. i% 483 1denod eshatcyln adert i @onuini cati ng
hol e havi ng one end comuni cati ng
the auxiliary shaft 113 into the auxiliary bearing
132 and insertion of an eccentric portion 112 into
the connecting rod 121 should be performed
simultaneously, and thus the assembling becomes
10 difficult. However, in the present invention, it
is possible to pass the connecting rod 121 through
the eccentric portion 112 after inserting the
auxiliary shaft 113 into the auxiliary bearing 132,
then insert the piston 120 into the cylinder block
15 116, finally insert the piston pin 122 into the
piston 120 from an upper portion of the opening
portion of the o0il feed passage 131 and couple the
connecting rod 121 and the piston 120 together.
Therefore, the assembling can be carried out in
20 good order so that the working efficiency is
improved.
(Embodiment 3)
Fig. 5 is a sectional view of the main part
according to the embodiment 3 of the present

25 invention. A basic structure of a hermetic

compressor in this embodiment is the same as the



with an oil pool 125, and a |ower end 5 comrunicating with and open to an
upper portion in a conpression chanber 117 of a cylinder block 116. 134
denot es aweubstmsiszal | y annul ar oil feed groove conmuniPCatIP2IY3/nsis t he
cylinder comunicating hole 133 in the vicinity of a bottom 10 dead center
of a piston 120 and forned concavely on the outer periphery of the piston
120. 135 denotes an auxiliary bearing fixed to the cylinder block 116 and
supporting an auxiliary shaft portion 113. 136 denotes an oil bath 15
conmuni cat i mgpnii ¢ htsl istiavgn sunf dtegsbetiweemdt Be  auxiliary shaft portion
113 and the auxiliary bearing 135 and forned around the auxiliary shaft
portion 113. 137 dedot esiqn &i,] T28ddwmletéorredybnntlee auxiliary shaft
portion 113 for 20 establishing comruni cati on between the oil bath 136 and
an oil feedcreohanisatlildy kandehdvangnay dooét emdsurdmanenliocat édgabove a
bottom surface of the oil bath 136. 138 denotes an oil feed passage for 25
conduci ng | whirilcatnngidi lpd68 dixtharged £ rbowar apper end of the oil feed
mechani sm 114, to a WD 2004/ 003387 PCT/ JP2003/ 008143 29 sliding surface of
t he pi §ton t20ymwandctarimeyd by thamodl ogiespet si am hobeei2potheoai |1ipool
125, an oil fence 126 and the cylinder conmunicating hole
a compression chamber 117 of a cylinder block 116.
134 denotes a substantially annular oil feed
groove communicating with the cylinder
communicating hole 133 in the vicinity of a bottom
10 dead center of a piston 120 and formed concavely
on the outer periphery of the piston 120.
135 denotes an auxiliary bearing fixed to
the cylinder block 116 and supporting an auxiliary
shaft portion 113. 136 denotes an o0il bath
15 communicating with sliding surfaces between the
auxiliary shaft portion 113 and the auxiliary
bearing 135 and formed around the auxiliary shaft
portion 113. 137 denotes an o0il feed hole formed
on the auxiliary shaft portion 113 for
20 establishing communication between the o0il bath
136 and an oil feed mechanism 114, and having a
bottom surface located above a bottom surface of
the o0il bath 136.
138 denotes an oil feed passage for

25 conducing lubricating oil 108 discharged from an

upper end of the oil feed mechanism 114, to a



133. 5 Wth respect to the conpressor thus structured, an operation
thereof will be described hereinbelow Lubricating oil 108 in the oil feed
passage W8&o0éd/waz87i nto the cylinder comuni cati ng hol e PC33P2003/00848 a
| ower end portion of the cylinder communicating hole 133 is al nost seal ed
by the piston 120. Accordingly, the lubricating oil 108 remains within
the cylinder comunicating hole 133 even during being stopped. Therefore,
the 15 lubricating oil 108 remaining in the cylinder comunicating hole
133 is fed bétivEemn t herfiast@nofl2handishercyl 2Aderamd oflorhiéd by
sinmultaneously with the starting so that the sealing between the piston
120 and theaeyldindedibpecks ild6 becone$(2foodt 2 primiedi@ad el VL 24 t eant he
starting. Thus, the anount of |eakage of refrigerant gas fromthe
conpr essi onoithatere 112 6 rdodt hé s page 1 bR i thinmurhecsédlrey hbdwsing i s
| ownered so that the freezing capability or efficiency is inproved.
Further, nefal3.25 contacts of sliding portions between the piston 120 and
the cylinder block 116 and sliding WO 2004/ 003387 PCT/JP2003/008143 30
porti ofis of the piswanhpire dg2ctwhichtare ¢ompresgorotduwrs i nedi atel y
after the starting, are reduced so that the noise caused by the sliding is
structured, an operation thereof will be described
hereinbelow.
Lubricating oil 108 in the oil feed passage
138 flows into the cylinder communicating hole 133,
10 but a lower end portion of the cylinder
communicating hole 133 is almost sealed by the
piston 120. Accordingly, the lubricating oil 108
remains within the cylinder communicating hole 133
even during being stopped. Therefore, the
15 lubricating oil 108 remaining in the cylinder
communicating hole 133 is fed between the piston
120 and the cylinder block 116 simultaneously with
the starting so that the sealing between the
piston 120 and the cylinder block 116 becomes good
20 immediately after the starting. Thus, the amount
of leakage of refrigerant gas from the compression
chamber 117 into the space 102 within the sealed
housing is lowered so that the freezing capability
or efficiency is improved. Further, metal

25 contacts of sliding portions between the piston

120 and the cylinder block 116 and sliding



| owered and the reliability is inproved. 5 Further, the lubricating oil 108
is fed to the oil feed groove 134 when the piston 120 is near the bottom
dead centwp,20ewd33she | ubricating oil 108 is fed betweemCrlie2qsmsesess 120 and
the cylinder block 116 during a conpression stroke. 10 By thi's action, the
seal i ng between the piston 120 and the cylinder block 116 by the
| ubricating oil 108 is further inprovedy;and the amount of |eakage of
refrigerant gas fromthe conpression chanber 117 into the space 102 within
t he seal ed heusingni5dfs fuet perstonenpedch sb2fhatwh hehf rreezi hgaddpability
or efficiency is inproved. Further, netal contacts of the sliding portions
bet ween t he t picstonrlitnmaadithes Tyl biiderr bt bek sttdfraied,urdher reduced so
that the noise caused by the sliding is 20 further |owered and the
reliabilitydn=sifaedher thptowdde Onitdee odheechdnd, theposiidingf ihe
| ubricating oil 108 having ascended to the auxiliary shaft portion 113 by
means of thédwidrd beetl tkehard shabid ipagsks timwughietthe oil feed hole
137 to be stored in the oil bath 136, so that WD 2004/ 003387
PCT/ JP2003/ 008143 JIhtteelybrilcat ingpwidat@®g soféd 1tB sikdifregl stof aces
of the auxiliary shaft portion 113 and the auxiliary bearing 135. A | ower
portion of tthe a@ll feed groove 134 when the piston 120 is
near the bottom dead center, and the lubricating
0oil 108 is fed between the piston 120 and the
cylinder block 116 during a compression stroke.
10 By this action, the sealing between the piston 120
and the cylinder block 116 by the lubricating oil
108 is further improved, and the amount of leakage
of refrigerant gas from the compression chamber
117 into the space 102 within the sealed housing
15 is further lowered so that the freezing capability
or efficiency is improved. Further, metal
contacts of the sliding portions between the
piston 120 and the cylinder block 116 are further
reduced so that the noise caused by the sliding is
20 further lowered and the reliability is further
improved.
On the other hand, a portion of the
lubricating oil 108 having ascended to the
auxiliary shaft portion 113 by means of the oil

25 feed mechanism 114 passes through the oil feed

hole 137 to be stored in the o0il bath 136, so that



bath 136 is in the state of being al nost sealed by 5 the auxiliary shaft
portion 113, and further, the bottomsurface of the oil feed hole 137 is
| ocat ed vabavel/wbis7bott om surface of the oil bath 136, ®oT/JPhms/oishes
| ubricating oil 108 only slightly flows out fromthe oil bath 136 during
bei ng stopped, 10 and thus remains in the oil bath 136. Therefore, the
| ubricating oil 108 can be fed to the xiliary shaft portion 113
sinmultaneously with the starting, and thus netal contacts of the sliding
portions betweenlthe iauxiingryishat 0815 spof édort dl 131 Add ridies auXiald@as y
bearing 135 immediately after the starting are reduced so that the noise
caused by the& dHhdi agxisl 1 ewgr echafil pletiehi dbdid i&ydi $Hemproved. Being
inverter-driven using | ow operating 20 frequencies |ower than the power
supply freqaemxdyliart ttekesinke 13bri cat ilngweirl pldBtachongf tthe twilreach
the auxiliary shaft portion 113 upon starting so that a non-oil-feed state
is liable tbatdccuB6durd ngnt hate ts et eHawevViee i nin 4 heokdr egoa hg 2%y
structure, inasrmuch as the lubricating oil 108 can be fed to the auxiliary
shaft porti dohellBuiND12G04y 0683&L PEIL3R20031 008143 d 32 usith t anedusly with
the starting, the effect is further increased. Further, like in the case
of perform hgtarom surface of the oil feed hole 137 is located
above the bottom surface of the oil bath 136, so
that the lubricating oil 108 only slightly flows
out from the oil bath 136 during being stopped,
10 and thus remains in the oil bath 136. Therefore,
the lubricating oil 108 can be fed to the
auxiliary shaft portion 113 simultaneously with
the starting, and thus metal contacts of the
sliding portions between the auxiliary shaft
15 portion 113 and the auxiliary bearing 135
immediately after the starting are reduced so that
the noise caused by the sliding is lowered and the
reliability is improved.
Being inverter-driven using low operating
20 frequencies lower than the power supply frequéncy,
it takes the lubricating oil 108 a long time to
reach the auxiliary shaft portion 113 upon
starting so that a non-oil-feed state is liable to
occur during that time. However, in the foregoing

25 structure, inasmuch as the lubricating oil 108 can

be fed to the auxiliary shaft portion 113



operation using an extrenely | ow frequency lower 5 than 30Hz after the
| ubricating oil 108 has been stored in the oil pool 125 and the oil bath
136, evewowhewnosise punp capability by nmeans of the oil PCraezhoseehani sm 114
is lowso that along time is required for the lubricating oil 108 to
reach the 10 upper end portion of the auxiliary shaft portion 113, the
| ubricating oil 108 is fed to the auxikbary bearing 135 and the piston 120
fromthe oil bath 136 and the oil pool 125 during that tine,
respecti vel g irTher 2hepe,s i nasmith tAse an teper atgon tite weflicact ower oper ati ng
frequency is made possible, the pressure load condition in the freezing
system is Eugttlenedisendmtedt becones possible to further reduce the
consunption power anount of the conpressor. 20 The action achieved by the
foregoing structuré@usthiaryedsdle i inespeet caeecofo kemd afmingf ramer ant
and lubricating oil conbined therewith. (Enbodinent 4) Fig. 6 is a
sectional voewmdtibe neingart 26t aewerldi njotvo fitegeabodi nenwved of t he
present invention. A basic structure of a hermetic WO 2004/ 003387
PCT/ JP2003/ 6081433083 adhpzessor ilubhisaanbodi went 168t he ssdpeeas t he
contents shown in Figs. 1 and 2. In Fig. 6, 139 denotes an oil feed passage
stored in the o0il pool 125 and the oil bath 136,
even when the pump capability by means of the oil
feed mechanism 114 is low so that a long time is
required for the lubricating oil 108 to reach the
10 upper end portion of the auxiliary shaft portion
113, the lubricating oil 108 is fed to the
auxiliary bearing 135 and the piston 120 from the
oil bath 136 and the o0il pool 125 during that time,
respectively. Therefore, inasmuch as an operation
15 with a lower operating frequency is made possible,
the pressure load condition in the freezing system
is lightened so that it becomes possible to
further reduce the consumption power amount of the
compressor.
20 The action achieved by the foregoing
structure is universal irrespective of a kind of
refrigerant and lubricating oil combined therewith.
(Embodiment 4)
Fig. 6 is a sectional view of the main part

25 according to the embodiment 4 of the present

invention. A basic structure of a hermetic



for conducting lubricating oil 108 discharged from 5 an upper end of an
oil feed nmechanism 114, to a sliding surface of a piston 120. A portion of
the oil Wweedoqmazsage 139 is fornmed inside an auxili aryPChaaeaos/gosi4d, whil e
the oil feed passage 139 further conmunicates with the inside of a
cylinder 10 block 116 and has an open end over the piston 120. 141 denotes
an oil feed hole that establishes comua cation between the oil feed
passage 139 and the oil feed nmechanism 114 at | east once during one
rotati on of camghad $ s210,imnthiis fomnmedimerman 15 duxe | same shaf thgortion
113. Wth respect to the conpressor thus structured, an operation thereof
wi |l be descoinbieththersdiauel aw. Fihesl ubriscadi Ag oil 108 havi ng ascended to
20 the auxiliary shaft portion 113 by neans of the oil feed mechanism 114
flows directly intoIttheFbgl 6,eeld3 pasisaget489 afir ovilhdexid peeddmeée 141,
and thus, even when the revolution speed of the shaft 110 or the
vi scosity ofotrhecd mbuicdaitn ggloiblr €8t e 25 thadded, di hehlauby ¢ datfimgmoi | 108
can be stably and securely fed to the piston 120 and the piston pin WO
2004/ 063387aRCTHRR 0081008443 an34 1 122 e cthenetbee 1 sthelddal ing ket ween t he
piston 120 and the cylinder block 116 is inproved, and
sliding surface of a piston 120. A portion of the
0il feed passage 139 is formed inside an auxiliary
bearing 140, while the o0il feed passage 139
further communicates with the inside of a cylinder
10 block 116 and has an open end over the piston 120.
141 denotes an o0il feed hole that establishes
communication between the 0il feed passage 139 and
the o0il feed mechanism 114 at least once during
one rotation of a shaft 110, and is formed in an
15 auxiliary shaft portion 113.
With respect to the compressor thus
structured, an operation thereof will be described
hereinbelow.
The lubricating oil 108 having ascended to
20 the auxiliary shaft portion 113 by means of the
0oil feed mechanism 114 flows directly into the oil
feed passage 139 from the oil feed hole 141, and
thus, even when the revolution speed of the shaft
110 or the viscosity of the lubricating oil 108 is
25 changed, the lubricating oil 108 can be stably and

securely fed to the piston 120 and the piston pin



thus the anpbunt of | eakage of refrigerant gas from5 the conpression
chanber 117 into the space 102 wthin the sealed housing is | owered so
t hat t he wobreewiossg7capability or efficiency is inprovedPCTBRIMWBEISI4ITEL Al
contacts of sliding portions between the piston 120 and the cylinder bl ock
116 10 and sliding portions of the piston pin 122, which are liable to
occur immedi ately after the starting, ape reduced so that the noise caused
by the sliding is lowered and the reliability is inproved. (Enbodinent 5)
15 Fig. 7 is2a.sectional view of the main part according to the enbodi nent
5 of the present invention. A basic structure of a hernetic conpressor in
this enbodi nent i s Thesaferas tthee sentlentg bldween Eihgs.plsamdct 2. 20 In
Fig. 7, 142 denotes an oil fence formed so as to project upward on a
surface of a20ylamdlet heblockiAdde raboveck clohpr éssiiorp chamer 4dd, and 143
denotes an oil feed passage for conducting lubricating oil 108 di scharged
from an uppehuendth@baafowant obf fleedkagehant smefld,gd¢vaatsigas ngrsue f ace
of a piston 120, wherein a portion thereof is WO 2004/ 003387
PCT/ JP2003/ 088143 mBbeferimed tchattiee suiflacei vt ot hbhecysprder bldck 116
above the conpression chanber 117. 144 denotes an auxiliary bearing fixed
to the cyliwmdéehibl ockelb®aled housing is lowered so that the
freezing capability or efficiency 1s improved.
Further, metal contacts of sliding portions
between the piston 120 and the cylinder block 116
10 and sliding portions of the piston pin 122, which
are liable to occur immediately after the starting,
are reduced so that the noise caused by the
sliding is lowered and the reliability is improved.
(Embodiment 5)
15 Fig. 7 is a sectional view of the main part
according to the embodiment 5 of the present
invention. A basic structure of a hermetic
compressor in this embodiment is the same as the
contents shown in Figs. 1 and 2.
20 In Fig. 7, 142 denotes an oil fence formed
so as to project upward on a surface of a cylinder
block 116 above a compression chamber 117, and 143
denotes an oil feed passage for conducting
lubricating oil 108 discharged from an upper end

25 of an oil feed mechanism 114, to a sliding surface

of a piston 120, wherein a portion thereof is



and supporting an auxiliary shaft portion 113. 5 Wth respect to the
conpressor thus structured, an operation thereof wll be described
her ei nbel wa.2004/qoa387i on of the lubricating oil 108 havi n@CTasz®sdesd4x o t he
auxiliary shaft portion 113 by 10 neans of the oil feed nechanism 114 is
di spersed from an upper end portion of the auxiliary shaft portion 113 to
hit the oil fence 142 and flows over amgdipper surface of the cylinder
bl ock 116 along the oil feed passage 143 so as to be fed to 15 the piston
120 and a pifstome @i AnlZ2he | putdfissceeventthsi ngd itrhéde cybilngek bllgck 116 is
cooled by the lubricating oil 108 to |ower a tenperature thereof, the
t enper at ur e alisee of hgaseous r ersefir o geranimiseckad 7 nt ol e dcanpressi on
chanber 20 117 is suppressed to reduce a heat receiving loss, so that the
freezing capabilliyrgr kefdrthencyiked itncrehsed.y Funthker bidcks lJgossi ble to
prevent seizure etc. of sliding portions between the piston 120 and the
cyl i nder bl acld 1d6powirgito tine #bx i dverd yngs bk ftrenper atiwre o1 3t.he cyl i nder
bl ock 116, so that the reliability is inproved. WO 2004/ 003387
PCT/ JP3003/ 008143 36 tHurthempedy the thheovismprefsbme Whhsfence 142,
there is alnmost no lubricating oil 108 that 1is splashed on the suction
muf fl er 123 sltooatedred, an operation thereof will be described
hereinbelow.
A portion of the lubricating oil 108 having
ascended to the auxiliary shaft portion 113 by
10 means of the oil feed mechanism 114 is dispersed
from an upper end portion of the auxiliary shaft
portion 113 to hit the oil fence 142 and flows
over an upper surface of the cylinder block 116
along the o0il feed passage 143 so as to be fed to
15 the piston 120 and a piston pin 122. In this
event, since the cylinder block 116 is cooled by
the lubricating oil 108 to lower a temperature
thereof, the temperature rise of gaseous
refrigerant sucked into the compression chamber
20 117 is suppressed to reduce a heat receiving loss,
so that the freezing capability or efficiency is
increased. Further, it is possible to prevent
seizure etc. of sliding portions between the
piston 120 and the cylinder block 116 owing to the
25 lowering of temperature of the cylinder block 116,

so that the reliability is dimproved.



bel ow t he conpressi on chanber 117, so that the 5 tenperature rise of
suction gas following the tenperature rise of the suction nuffler 123 can
be prevewDed)4/@mai$7t hus the freezing capability or effiPCirarzos/oeisbe
enhanced. 10 | NDUSTRI AL APPLI CABI LI TY As descri bed above, the present
invention is configured that the shaft is provided wwth an oil feed
mechani sm having a | ower end conmunicatigng with the lubricating oil and an
15 upper end penetratingly open to an upper end portion of the auxiliary
shaft portion, and aurtdleast dane ohet e @uks i par yo bedhiengo ahdfelece cyl i nder
block is provided with an oil feed passage for conducting the lubricating
oi | 20 di schargedcieom tie appers tendo ofl uithel oa t ifnerdo i rediehi shmtto a
sliding surface of the piston. Therefore, the lubricating oil is stably
fed to theip stpomaahdd hen ptekorspehibmomiheleid ¥zddloqasisade, so that
the freezing capability or 25 efficiency is inproved, the noise caused by
the slidi ngpedfou hiehpi stoonp aad stihken pcabob g n1ils ,WE 2004/2003382
PCT/ JP2003/ 008143 37 lowered, and the reliability is further inproved. In
anot heb node eafpd et present senventswotican @ik Fadlldwinst orhhag t he
| ubricating oil is further forned concavely in the oil feed passage
temperature rise of the suction muffler 123 can be
prevented, and thus the freezing capability or

efficiency can be enhanced.

10 INDUSTRIAL APPLICABILITY
As described above, the present invention

is configured that the shaft is provided with an
0il feed mechanism having a lower end
communicating with the lubricating oil and an

15 upper end penetratingly open to an upper end
portion of the auxiliary shaft portion, and at
least one of the auxiliary bearing and the
cylinder block is provided with an oil feed
passage for conducting the lubricating oil

20 discharged from the upper end of the oil feed
mechanism, to a sliding surface of the piston.
Therefore, the lubricating oil is stably fed to
the piston and the piston pin from the oil feed
passage, so that the freezing capability or

25 efficiency i1s improved, the noise caused by the

sliding of the piston and the piston pin is



5 on the upper surface of the auxiliary bearing. Therefore, a sufficient
anount of the lubricating oil can be stably fed to the piston, so that the
freezi ng wepabidoBisy or efficiency is inproved, the noi PeETARUDBA0HY3 t he
sliding of the piston and the 10 piston pin is |lowered, and the reliability
is further inproved. In another node of the present invention, an oil
di spersion hole comunicating with the (y'JI feed nechanismis further
formed in a 15 substantially horizontal direction at a portion of the
auxiliary shafwempadti emdboie tieel Upperl itsyrfiace wfthke auxpkicard beari ng.
Therefore, even when the revolution speed of the shaft or the viscosity
of the lubricating arl zhanfpes; mode diff echicopEsehé |liubveovatiamy, oil
spouting out from the oil dispersion hole is constant, and thus the
di spersed | abriccial i pgodi | £oan sk edsigl yhreecbubredzat Thgs,ot heilsubri cati ng
oil can be stably fed to the piston and the piston pin, so that the
freezing 25feapabiti fy rone éf tiori eneg liys iimptbeed, it héeral geasesagsed by the
sliding of the piston and the piston WO 2004/ 003387 PCT/JP2003/008143 38
pi n i s5l owered,tramduplpes 1 ek ialfidd¢ yoifs the tdexiliinpregvedat hngnot her node
of the present invention, an oil fence projecting upward is provided on
t he Therefore, a sufficient amount of the lubricating
0il can be stably fed to the piston, so that the
freezing capability or efficiency is improved, the
noise caused by the sliding of the piston and the
10 piston pin is lowered, and the reliability is
further improved.
In another mode of the present invention,
an oil dispersion hole communicating with the oil
feed mechanism is further formed in a
15 substantially horizontal direction at a portion of
the auxiliary shaft portion above the upper
surface of the auxiliary bearing. Therefore, even
when the revolution speed of the shaft or the
viscosity of the lubricating oil changes, a
20 direction of the lubricating oil spouting out from
the oilil dispersion hole is constant, and thus the
dispersed lubricating oil can be easily recovered.
Thus, the lubricating oil can be stably fed to the
piston and the piston pin, so that the freezing

25 capability or efficiency is improved, the noise

caused by the sliding of the piston and the piston



5 upper surface of the auxiliary bearing in the vicinity of the oil feed
passage. Therefore, the |lubricating oil can be collected on the upper
surface oWot2oe/me3s7| i ary bearing, so that a sufficient pamoBm3/oisishe
| ubricating oil can be 10 stably fed to the piston, and further, the
tenperature rise of suction gas following the tenperature rise of a
suction nuffler due to the lubricatingg | can be prevented. Accordingly,
the freezing capability or efficiency is inproved, 15 the noi se caused by
t he slidi ngpah tihhe psteooredndantdetpestrenl pahiils 4 ywesed umanidetrhe
reliability is further inproved. In another node of the present invention,
an openi ng pmptiawneds provi ded, wherein the 20 opening portion conmmunicates
with the oil feed passage provided on the upper surface of the auxiliary
bearing and i s openIaboveocaheai Imddedofpasbage mroendedraveatporti on of the
cylinder block above the conpression chanber. Therefore, 25 the
| ubri cati ngaoi loidt opsntae t heopgiesttoingna pveer dpiist anrpivn ddd ¢che tdid f eed
passage on the WO 2004/ 003387 PCT/JP2003/008143 39 cylinder block or
direct by touepaht estifaoid¢ béedihe saukhdiiahg bdidafied tim theepi ston and
the piston pin can be securely carried out, and a cooling effect is
obt ai ned byvtile 1l Ubyi cdl i higeoidi ff | Deedgpassage. Therefore, the
lubricating o0il can be collected on the upper
surface of the auxiliary bearing, so that a
sufficient amount of the lubricating oil can be
10 stably fed to the piston, and further, the
temperature rise of suction gas following the
temperature rise of a suction muffler due to the
lubricating oil can be prevented. Accordingly,
the freezing capability or efficiency is improved,
15 the noise caused by the sliding of the piston and
the piston pin is lowered, and the reliability is
further improved.
In another mode of the present invention,
an opening portion is provided, wherein the
20 opening portion communicates with the oil feed
passage provided on the upper surface of the
auxiliary bearing and is open above an o0il feed
passage provided at a portion of the cylinder
block above the compression chamber. Therefore,

25 the lubricating oil drops to the piston and the

piston pin via the oil feed passage on the



5 on the surface of the cylinder block. Accordingly, the freezing
capability or efficiency is inproved, the noise caused by the sliding of
t he pi st owozana/00838a pi ston pin is | owered, and the reli &oirlJPLop3NEs14F urt her
i nproved. 10 In another node of the present invention, an oil guide
projecting downward is provided in the vicinity of the opening portion on
the side of a |ower end surface of thezauxiliary bearing. Therefore, the
oil feed can be securely and stably 15 inplenented relative to the sliding
portions of cytlhengest dnl eskapmed|iseoctlat tbheefredelze nghecapabi Ifieted or
efficiency is inproved, the noise caused by the sliding of the piston and
the piston spirthat| awer edi lafiéctchet peltitebi iy drs dudt lidre 201 sigmmoved. I n
anot her node of the present invention, a cylindrical piston pin fixed to
t he piston pad coopbiengacuorisct¢agried beiilg contest iclogp heags and t he
pi ston together is further provided, and 25 the opening portion is |ocated
ri ght aboveetflfeecpi stsomipiained hey vibieniltyb ofi ca thiot ¢ omideadl cwntrey WO
2004/ 003387 PCT/JP2003/008143 40 of the piston and is larger than a
hori zoAt al osecthen safr faeepicst onhpi my Thedeforel owden t Becauodihnicary,
bearing is fixed to the cylinder block in advance, or is formed integral
therewith, the freezing capability or efficiency is improved,
the noise caused by the sliding of the piston and
the piston pin is lowered, and the reliability is
further improved.
10 In another mode of the present invention,
an oil guide projecting downward is provided in
the vicinity of the opening portion on the side of
a lower end surface of the auxiliary bearing.
Therefore, the o0il feed can be securely and stably
15 implemented relative to the sliding portions of
the piston as aimed, so that the freezing
capability or efficiency is improved, the noise
caused by the sliding of the piston and the piston
pin is lowered, and the reliability is further
20 improved.
In another mode of the present invention, a
cylindrical piston pin fixed to the piston and
coupling a connecting rod being connecting means
and the piston together is further provided, and

25 the opening portion is located right above the

piston pin in the vicinity of a bottom dead center



5 assenbling is easy because it is not necessary to sinultaneously perform
the insertion of the auxiliary shaft into the auxiliary bearing and the
i nserti orwofoedm®3zmsccentri c portion into the connecti ngPCcadpP2®aoishad t he
assenbling can be 10 carried out in good order, and thus the working
efficiency is inproved. In another node of the present invention, a
cylinder conmmuni cating hol e having one gad comunicating with and open to
an upper portion in 15 the conpression chanber of the cylinder block is
provi ded i noftheloe | pieedmpassdge.s Thergkar eshahea dmpuht oot 4 Bakage of
refrigerant gas fromthe conpression chanber is reduced inmmediately after
t he start-upetcd i ompr ove tthee HEesnimgp tapabiTheyedo 29, efvhiegi enby. Furt her,
netal contacts of the sliding portions of the piston and the piston pin
are prevent edxiinmear gt bleyp rafn @r itshef skadt -tup tbe provi ddeexdel bent
| ubrication, so that the noise caused by the sliding is |owered and the 25
reliabilityinsadmpaoeed. oAnot ferf omded ofi ntteeg présedrite T avérith onthe WO
2004/ 003387 PCT/JP2003/008143 41 characterized in that a substantially
annul a9 oi | a skeetb hi ngve scormuni tetdagswi tit t he oidt fredesgassgaged n t he
vicinity of a bottom dead center of the piston is further formed concavely
on an outersimultaneously perform the insertion of the
auxiliary shaft into the auxiliary bearing and the
insertion of the eccentric portion into the
connecting rod, so that the assembling can be
10 carried out in good order, and thus the working
efficiency is improved.
In another mode of the present invention, a
cylinder communicating hole having one end
communicating with and open to an upper portion in
15 the compression chamber of the cylinder block is
provided in the oil feed passage. Therefore, the
amount of leakage of refrigerant gas from the
compression chamber is reduced immediately after
the start-up to improve the freezing capability or
20 efficiency. Further, metal contacts of the
sliding portions of the piston and the piston pin
are prevented immediately after the start-up to
provide excellent lubrication, so that the noise
caused by the sliding is lowered and the

25 reliability is improved.

Another mode of the present invention is



5 periphery of the piston. Therefore, following the inprovenent in sealing
performance, there are obtained effects in inprovenent of the freezing
capabi | i twoOaoo4foBisci ency and i nprovenent of the reliabiPCirty2ms/oeshes sl i di ng
portions. 10 In another node of the present invention, an oil bath
comruni cating with sliding surfaces between the auxiliary shaft portion
and the auxiliary bearing is further formed around the auxiliary shaft
portion. Therefore, the 15 lubricating oil can be fed to the auxiliary
shaft portcbersdoubtranesusly wihtat t hessttegtaop,iaandyt bBosiulthe ladbri cati on
of the sliding portions between the auxiliary shaft portion and the
auxi liary bHead ngrosvradeorexuelilent ingo wiiah tthe noi $e fZE¢aused by the
sliding is lowered and the reliability is inmproved. In another node of the
present inveatsismge am dile feédiholeyi o ff or ned tdont hdeaduxidemt g rshaf t
portion, wherein the oil feed hole establishes 25 comuni cati on between the
oi | bath antdhthe bstonf eéed frechdndsnfamdhdrscanoottohysonf ate bodated WO
2004/ 003387 PCT/ JP2003/ 008143 42 above a bottom surface of the oil bath.
Theref bre, pthdghbrivcatii nghei bicanobhe f &th¢ petfloer uxEbildrow ishaftthgorti on
constantly stably fromthe start-up to the stopping.
improvement in sealing performance, there are
obtained effects in improvement of the freezing
capability or efficiency and improvement of the
reliability of the sliding portions.
10 In another mode of the present invention,
an o0il bath communicating with sliding surfaces
between the auxiliary shaft portion and the
auxiliary bearing is further formed around the
auxiliary shaft portion. Therefore, the
15 lubricating o0il can be fed to the auxiliary shaft
portion simultaneously with the start-up, and thus
the lubrication of the sliding portions between
the auxiliary shaft portion and the auxiliary
bearing is made excellent, so that the noise
20 caused by the sliding is lowered and the
reliability is improved.
In another mode of the present invention,
an oil feed hole is formed on the auxiliary shaft
portion, wherein the o0il feed hole establishes

25 communication between the o0il bath and the oil

feed mechanism and has a bottom surface located



5 In anot her node of the present invention, a portion of the oil feed

passage is fornmed in the auxiliary bearing, and an oil feed hole

est abl i shwogoeowaisii cati on bet ween the oil
mechani sm at | east once 10 during one rotation of the shaft is forned in

feed passagecandg2abeosasd feed

the auxiliary shaft portion. Therefore, even when the revolution speed of
the shaft or the viscosity of the lubriggating oil changes, the |ubricating

oil can be stably fed to the sliding surfaces between 15 the auxiliary
shaft portiekoarel &hboduxehi awr £ bear ia, thkee Pl §t bratdnd t Ehprstforrgi n
node of the present invention, an oil fence projecting upward is
provi ded ontae sluhateadfitheodyl i aer blsl otkd above tdeaxicohpraessi on

and the oil feed passage is forned in the surface of the cylinder

anot her

chanber,

In

bl ock aboveshtHa cpnptessi omonkdreet 1 yThsdradf byef reotebhe recarvi-ng | oss i s

reduced so that the freezing

capability or efficiency is increased and the
25 reliabil koy titse i spppweichgFurt her, the tenperature rise of suction gas

following the tenperature rise WO 2004/ 003387 PCT/JP2003/008143 43 of the

suctiob nuffler canlbe mprevbetrednsdet ldt thhepfreseenhg icapabtiiioty, o

efficiency is enhanced. In another node of the present invention, further,
it is inverpertdroveafatclee pbidalfiegdopassage is formed in the

10

15

20

25

auxiliary bearing, and an oil feed hole
establishing communication between the o0i1l feed
passage and the o0il feed mechanism at least once
during one rotation of the shaft is formed in the
auxiliary shaft portion. Therefore, even when the
revolution speed of the shaft or the viscosity of
the lubricating oil changes, the lubricating oil
can be stably fed to the sliding surfaces between
the auxiliary shaft portion and the auxiliary
bearing, the piston and the piston pin.

In another mode of the present invention,
an o0il fence projecting upward is provided on a
surface of the cylinder block above the
compression chamber, and the oil feed passage is
formed in the surface of the cylinder block above
the compression chamber. Therefore, a heat
receiving loss is reduced so that the freezing
capability or efficiency 1s increased and the
reliability is improved. Further, the temperature

rise of suction gas folloWing the temperature rise



5 operating frequencies including at |east an operating frequency | ower
than a power supply frequency. Therefore, the consunption power anount of
t he conprwe=064/G0338reduced. | n anot her node of the prese®CTiIRu®AHVISHIL, 10
further, the operating frequency |lower than the power supply frequency
i ncludes at |east an operating frequency |ower than 30Hz. Therefore,
i nasmuch as the operation at a | ower opgqating frequency is nmade possible,
t he consunption power 15 anount is further reduced. WO 2004/ 003387
PCT/ JP2003/ 008148e 44 ctCléhMBulf £ e hercmet iloe conpressbe dhaw nghatseal ed
housi ng storing therein lubricating oil and receiving therein a notor
el enent andtéane Toapressy onapladnehi tdr iovene by isdi eh apt drs ed hentced sai d
conpression el ement conprising a shaft having an eccentric shaft portion,
and an auxiliary shaft apotficon mndea arai nhshafzte pentti amwceanxkiiald y provi ded
on upper and | ower sides of said 10 eccentric shaft portion so as to
sandwi ch it fuherebet vigeni saioye nder -lolmicke pr edi dedpwiutrhe Jal t gordr essi on
chanber of a substantially cylindrical shape, a nain bearing fixed to or
fornmed5i ntegnadrawitlh safdqophicnides bheckidbngs ato beasubstmntial ly 15
per pendi cular to an axis of said conpression

operating frequency lower than a power supply

frequency. Therefore, the consumption power
amount of the compressor is reduced.
In another mode of the present invention,

10 further, the operating frequency lower than the

power supply frequency includes at least an

operating frequency lower than 30H:z. Therefore,

inasmuch as the operation at a lower operating

frequency is made possible, the consumption power

15 amount is further reduced.



chanber and supporting an upper half portion of said main shaft portion of
said shaft, an auxiliary bearing fixed to or fornmed integral with said
cyl i nder wWbaots/mpsg7supporting said auxiliary 20 shaft p®@cwiJemo3/aogpist on
that perfornms reciprocating notion in said conpression chanber, and
connecting nmeans for coupling said piston and said eccentric shaft
t oget her, wherein said shaft 1is providgd with an oil feed nechani sm having
a 25 | ower end comrunicating with said lubricating oil and an upper end
penetrati ngC¥AGPpEHh to an upper WO 2004/ 003387 PCT/ JP2003/ 008143 45 end
portion of said auxiliary shaft portion, and at |east one of said
auxiliary bearing aAdhsaimetdyl iowep rblseokr i Bapriowd dedswialedn oil feed
passage for conducting the lubricating oil 5 discharged fromthe upper end
of said oilhbeedngeshaniisny tbexesindingsigcdadapfosai @ngl ston. 2. A
hermetic conpressor according to claim1l1, wherein an oil pool for storing
sai d | ubri caticeg vilfgoitlhdse toneavst yo foenezinéntsadd okl f eed passage on an
upper surface of said auxiliary bearing. 3. A hernetic conpressor according
to clabm 1, comperess miamn ailedesperdi bneholley comdnincat Prg edigents said oil
feed mechanismis forned in a substantially horizontal direction at a
portion of ssaidd aurpliearsi shaktl oot opcapvesamuuppeshatft having
an eccentric shaft portion, and an auxiliary shaft
portion and a main shaft portion coaxially
provided on upper and lower sides of said
10 eccentric shaft portion so as to sandwich it
therebetween, a cylinder block provided with a
compression chamber of a substantially cylindrical
shape, a main bearing fixed to or formed integral
with said cylinder block so as to be substantially
15 perpendicular to an axis of said compression
chamber and supporting an upper half portion of
said main shaft portion of said shaft, an
auxiliary bearing fixed to or formed integral with
said cylinder block and supporting said auxiliary
20 shaft portion, a piston that performs
reciprocating motion in said compression chamber,
and connecting means for coupling said piston and
said eccentric shaft together, wherein said shaft
is provided with an oil feed mechanism having a

25 lower end communicating with said lubricating oil

and an upper end penetratingly open to an upper



surface of said auxiliary bearing. 20 4. A hernetic conpressor according to
claim1l, wherein an oil fence projecting upward is provided on an upper
surface oWO=a04b033s8%i | i ary bearing in the vicinity of s&cCu/JerdosHesees
passage. 25 5. A hernetic conpressor according to claiml1l, wherein an
opening portion is provided, said WO 2004/ 003387 PCT/JP2003/ 008143 46
opening portion comunicating with said gl feed passage provided on an
upper surface of said auxiliary bearing and being open above an oil feed
passage proeinded @rtaoporeforadfd saigidyila ndesh® bt opk rabiove, saind!
conpression chanber. 6. A hernetic conpressor according to claimb5,
wherein an sitl lpade g ecfi sg idbwawarid isryphed dedgi mrtchesaiici nity of
t he opening portion on 10 the side of a |lower end surface of said auxiliary
bearing. 7.cklherderi & lcompr éss@racéored ngitdb clrai oib, fadhdrein a
cylindrical piston pin fixed to said 15 piston and coupling a connecting
rod being pesmendéngoreansndnd tsiaid pihst ochubodetdieinigs odpr ovi ded, and the
opening portion is located right above said piston pinin the vicinity of
a bottbm déad cdent gedoff samdtpiestwppand ¢sd| arfgeratianid 20ehdri zont al
section of said piston pin. 8 A hernetic conpressor according to claima1,
mechanism, to a sliding surface of said piston.

2. A hermetic compressor according to claim 1,
wherein an oil pool for storing said lubricating
10 0il is concavely formed in said oil feed passage

on an upper surface of said auxiliary bearing.

3. A hermetic compressor according to claim 1,
wherein an oil dispersion hole communicating with

15 said oil feed mechanism is formed in a
substantially horizontal direction at a portion of
said auxiliary shaft portion above an upper

surface of said auxiliary bearing.

20 4. A hermetic compressor according to claim 1,
wherein an oil fence projecting upward is provided
on an upper surface of said auxiliary bearing in

the vicinity of said oil feed passage.

25 5. A hermetic compressor according to claim 1,

wherein an opening portion is provided, said



wherein a cylinder communicating hol e having one end conmunicating with
and open to an upper 25 portion in the conpression chanber of said

cyl i nder Wbaoéd/G0338pr ovi ded in said oil feed WO 2004/ 003B8T/JP2003/008143

PCT/ JP2003/ 008143 47 passage. 9. A hernetic conpressor according to claim
1, wherein a substantially annular oil feed groove 5 comunicating with
said oil feed passage in the vicinity @fy a bottom dead center of said
piston is concavely formed on an outer periphery of said piston. 10 10. A
hernetic coapeessuy mocdridimgcoomiai pat inghei&ibn sl éi b idatheed
communicating with sliding surfaces between said auxiliary shaft portion
and sai d aprslsicayy beaniinded sohorameduapsunds saifa@ cauxf| saydshaft portion.
15 11. A hernetic conpressor according to claim 10, wherein an oil feed
hole is foraedidnsaydbeauxihgarpdhattngorepen, adaive obh faked Keled
establ i shing communi cati on between said oil bath 20 and said oil feed
mechani sm apd siad aigpa chotdedn asurd aee ritocat ed fals®ed achdtitrohe Sur f ace of
said oil bath. 12. A hernetic conpressor according to claim1, 25 wherein
a portbon oblsaikd abbviceeth pdssagepigssion chamber.

6. A hermetic compressor according to claim 5,
wherein an oil guide projecting downward is

provided in the vicinity of the opening portion on

10 the side of a lower end surface of said auxiliary
bearing.
7. A hermetic compressor according to claim 5,

wherein a cylindrical piston pin fixed to said

15 piston and coupling a connecting rod being
connecting means and said piston together is
provided, and the opening portion is located right
above said piston pin in the vicinity of a bottom
dead center of said piston and is larger than a

20 horizontal section of said piston pin.

8. A hermetic compressor according to claim 1,
wherein a cylinder communicating hole having one
end communicating with and open to an upper

25 portion in the compression chamber of said

cylinder block is provided in said oil feed



formed in said auxiliary bearing, and an oil feed WO 2004/ 003387
PCT/ JP2003/ 008143 48 hol e establi shi ng conmuni cati on between sai d oi
feed passwgeoan®3zsai d oil feed nechanismat | east oncePdIIPmy3/00834x ot ati on
of said shaft is forned in said auxiliary shaft portion. 5 13. A hernetic
conpressor according to claim1, wherein an oil fence projecting upward is
provided on a surface of said cylinder4bl ock above the conpression
chanber, and said oil feed passage is 10 fornmed in the surface of said
cylinder blpeksalpwye said conpression chanber. 14. A hernetic conpressor
according to claim1, which is inverter-driven at a plurality of 15
operating frequencies including at | east an operating frequency |ower than
a power supply frequency. 15. A hernetic conpressor according to claim 14,
20 wherein 8ai d opeRathiengnét équermyp kewesrot hancoaidiingowesr suppiy ¥ r equency
i ncludes at |east an operating frequency |ower than 30Hz.

wherein a substantially annular oil feed groove

5 communicating with said oil feed passage in the
vicinity of a bottom dead center of said piston is
concavely formed on an outer periphery of said

piston.

10 10. A hermetic compressor according to claim 1,
wherein an oil bath communicating with sliding
surfaces between said auxiliary shaft portion and
said auxiliary bearing is formed around said
auxiliary shaft portion.

15
11. A hermetic compressor according to claim 10,
wherein an oil feed hole is formed on said
auxiliary shaft portion, said oil feed hole
establishing communication between said oil bath

20 and said oil feed mechanism and having a bottom
surface located above a bottom surface of said oil

bath.

12. A hermetic compressor according to claim 1,
25 wherein a portion of said oil feed passage is

formed in said auxiliary bearing, and an oil feed
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20

WO 2004/003387 PCT/JP2003/008143

48

hole establishing communication between said oil
feed passage and said oil feed mechanism at least
once during one rotation of said shaft is formed

in said auxiliary shaft portion.

13. A hermetic compressor according to claim 1,
wherein an oil fence projecting upward is provided
on a surface of said cylinder block above the
compression chamber, and said oil feed passage is
formed in the surface of said cylinder block above

said compression chamber.

14. A hermetic compressor according to claim 1,
which is inverter-driven at a plurality of
operating frequencies including at least an
operating frequency lower than a power supply

frequency.

15. A hermetic compressor according to claim 14,
wherein said operating frequency lower than said
power supply frequency includes at least an

operating frequency lower than 30Hz.



