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. "I‘-lorlzont al Crankshaft Herrretlc Corrpressor" The present mvczgj L%_*-I' 8s .
to a hermetic conpressor with horizantal crankshaft. and -te~a I:Pf{p m -

t hereof. 05 . : Horizonta] -rotary type conpressors are being nore
~often used in refrigeration appliances:due to the possibility of additional
-gafn (conparatively to the vertical type ones) in terns of effective vol unﬁ“
for the refrigerator. In horizontal crankshaft .compressors. oil circul ation™ 4
“ cannot 100  be carried out aCCOt‘dI"HGr%m’ﬁél t(‘é'enhﬂ’miésﬁmtlly Goypriesdor’n:
. vertical crankshaft conpressors, that is, to provide a centrifugal punp at
the | ower end of the crankshaft which is irmer's'ed in the oil at the lower
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conpressors t I'S"a nheed tin sunp to the
crankshaft; V\,herefromlt i's.supplied to the bearings and other parts -
requiri Rp | ubri cati ofordaentsll Feramyetkpr] GOBPTISSPTS rycabeing mene Rfivey vees

oi |l is proposid rieyrigdmrapaberdaprd pandesi dat |t@nthj8p4§ﬂa491896 ofThid8i piainait gain
presents 20" (ccanpafdtiana@i-alo rlatsrdiype Higend@ieis¢ DORRFASSAT eOSE ve volume
| ubrication syst k- ré:,qI{FE}-§1_Q§- a curved pipe which extends to the oil surrp-
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i sc i PTPERESL St h'é‘aéoﬁ:e&%brﬂ‘ﬁﬁe aocFBFéi‘tfé’EaP iPMMmatte
oi I through t bewean And a?f Fhe sergekshatrerhirdt decimeRged 4n| sheoofoil hat | wer Raer i :
and the i nnerpyer ophthelshell f foecirg the qiilpghrofigh die cranshdfintp tohehe
pressure chanpaftsaregiieriagdluirichel subFhedubrigaanon @nhstippnic gt drankbgaRUb
beari ng, ;1 £ccepdhgresssds MReRe DAARI Ak dOYoFBAAEin0 the BN Pidm FHOOYSH: RBUEHON
the crankshallysiichase, ShihavaR 1013 SYSHISD SRS HEESA-EAN 'anyoyaewg&%ltys of

~oil to the bearlun S a uba_gce Jiornl c, it gi ves pl ace to additional nechanical"
| osses in the c‘br"rp?e%s ‘I‘ﬁese nEc n| CE Iossea are aused by the -
friction between the & [6813§" ggtho dCJtrﬁ@ Ty tgﬁr‘?‘acésof the

oi | pipe. AnoPTRACSEE oY él’i*FoPaE*’rﬁ‘ltssl?ﬁﬂlt’j%‘F%)‘ﬁ°Ps‘- Kaf43-§85sIidtils paTentheresenss
rily be 2®nger Hrgdaoses mesainhtwpe drerephice corpreseetatiof orlubrinatity Shexowi |
. pipe at the eashpfisthes snlrvbéariipagehilch edcintis o the 214 Slirea tathidi ot 6ém: of
cmaterial (steehe Bhal®)adquesEiedl Ofring WG FoRtebakithifi thilsNesAalephc.
The coiled spring has one of its ends connected te the crankshafzt, »hlle
its other end is immersed in the oil. S : .
¥hen the crankshaft is driven, it causes the coiled spring to _
‘rotate, ]thzng the o0il through the annular passage formed between the
coils of the ,Spring and the inner peripheral surface of “the pipe. The
oil] is Jled Jnto the pressure chamber at the end of the sub bearing and
_ then supplied to the sub bearing, eccentric and main bearing by mearsxif
30 of 0il grooves made on the crankshaft surface. , . N
Although this system ensures a continuous supp]\ of 0il to the
‘bearings and eccentr1c it gives p]ace to additional mechan:ca] ]osces
in the compressor.
These mechanical losses are caused by the frlctlon bctheen the ‘coils of
‘the spring and the inner surface of the oil pipc. .
Another problem of this sa]ut:on is that the shel] must necessa-
rily be longer because more interior space- 4s nceded for mounting the oil-
‘pipc at the end of the sub bearing. In addition to a greater amount. of . '_
material (stecl: p]atc)_rcqu:rcd for form:ng the shell this increase of .
40 ]ongth causes a more intensive superhcating of the suction gas, and a
consequent decreasc of volumetric efficiency of the compressor. =
‘This superheating is due to the heat transfer from the compressed gas
discharged at high temperature intc the shell to the suction gas. The
suction gas is taken in thrpugh the conneCLJQn pipe (Jns:de the shcll).
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40  length causes a nor.e’'intensive supergeatl ng of the suction gas. and
a consequent decrease of volunetric effici€ncy of the conpressor. This
superheating is due to the heat transfer fromthe conpressed gas di schar ged
at hi g’]h tenperature into the shell to the suction gas. The suction gas is
taken in through the connection pipe (inside the shell). - . -The |longer this
pipe is the greBitelongss BpsuRiPOAShERR EFpatedt Ehe agowny sficheatt sragsfPrresnd so
t he super heat i nthropgh ligssvatili;orndya9. thst shperhnatingr oHriblel swatabn tgaiss sol ution
concerns the high costStilMokuethernpmibleh adt thingolureionoi dandesyy ithg, highnce
the non- 05 c&ﬁtrﬁWoaﬁe&rﬁSﬁarﬁﬁﬁkt&Fin‘ﬁﬂ i E6Lledr e;sna.gspﬁ%tlcmwmt for

I ts manuf ure Kk fii he oil
i s proposed by ijﬁﬁguggfseﬁkg%ﬁc‘%r %llﬂsebp%t%g%% ngéo%ggagdm%%l -

cation system.for a hofizgntal ressor in
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ef fective use ofatibe syeten doranthegizsonal seatash Wnderonprgssayr dspich the

di schar gedid r onlitirécamanpi k sscomlaladier thédottdn of pthepebellt he fxowpd eisgorai s
provi ded with: Budriéddieambore Formadcénthe11orad endatly Whi e charnkihdPr by the
comuni cation wWeffacthe LEPTdfCald QRIPIGaR! galemikaticiNahderd Rl threobfier end
[P opened 1N1O bfken iy H&me Oeokngwgssns (ihbaumr s e sr,g Qe dHe0aT

o e D P Lo eged piod & & s%%héﬁu o SIS < i,

copmuni catifon wWeTRURic@tieR r“llghr'éﬁt phrdcariam Beefe @f f thSnFraTd shats apg its other
press$i on chanbeend ¥heapenpd insprthgelubnifgeant oilliiscthe gl fumpmandea dfefehaege
pi pe into the ermhtogast déschdrgt egiget Uye enpedeshiicht bs tinsextied eitgih, thehend of
| ubricant oil atfeulbbrdicant ioilt heedbohboRpered hgtcRe loidnsunp XRdl iwst Hther end

refrlgerant gaslg anfwnﬁ.ﬁdleﬁtlen lwikhi @RNteftilpef SR 4IRS st I?th’x%mgﬂﬂz tenoed

at the ovey ’2(i jon rgmi d portions of the two pipes. | ubri cant oil
S stored |n ap col or _and _di st r,i qfougt a,central Iubrlcﬁat{on
bore to the pa rr eFﬁlﬂ)rfl 3t1% ﬁhs‘f rgf)# EOB e, ASEPRIRE, pipe in
construction an%f‘ BTN spi tfﬁF Qmeﬁa% ipke ‘i ﬁc%’r?\/éﬁ?‘lé)ncéh%flubf'ﬁﬁnﬂl friy

an i nsuffici entadoupeiatgdi bh the 1!‘11165080"" thensheht apf mixgd twith refeiseramesadrs
because t he reffdirged amtoghsrprastsgié feed tube through a gap formed at the overlap-

25 ping end portions of the two pipes. The lubricant oil is stored in an
0il collector and distributed through a central 1ubr1cat10n bore to the
.parts requlrlng lubrication.

In spite of its simple construction and low cost, this system

o has the inconvenience of providing an insufficient lubrication at the

_ 30 moment of starting the compressor, because the refrigerant gas pressure
\_/l "~ in the discharge pipe is insufficient for forcing the o0il accumulated
in the 0il sump into the oil feed tube and for lifting it up to the
crankshaft. This insufficiency of lubrication, besides causing noise duc
~ to the contact of the metallic parts, brings about an early wear of the

35 compressor components.

Another incovenience of this device is that it causes the
refrigerant to be absorbed by the oil, reducing its viscosity and thus
altering the lubrication conditions of the bearings.

This absorption of refrigerant by the o0il also causes a reduction of

40 refrlgerant amount circulating in the refrigeration system, which results

in eff1c1ency decrease of this system.

Another undesired effect of this system concerns the pressure
losses of the refrigerant gas in the discharge. These pressure losses
directly affect the.electric energy consumption of the compressor and

45 consequently its efficiency.

Finally the US Patent 4,568,253 discloses an oil pump for a
hermetic rotary compressor with horizontal crankshaft. Its crankcase is
provided with a vertical passageway, in communication with the oil sump.



. the oil "sunp into the oil feed tube a

in the discharge pipe is insufficientyfor forcing the oil accumulated in
l??d for lifting it up to the

crankshaft. This insufficiency of |ubri catien, besides causing noise due to 3

the contact of the netallic parts, bri ngs about an early wear. of the 35

conpressor conponents. Another incovenience of this device is “that it
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Final |y threatshadtehebricatinm boagings| e other giovipumartsrofa thermresarm ary
conpressor with hdnismnead! brabksisanple kbsson@nkaasadi Soywreost dethisi plmpa
vertijgal pRSSHYGHMAYLidd sesemardubbds.on wi.th the oil sunp. The crankshaft -
conpri ses:thg K&EaedrioYEBt &N tRE! draRRshITtCEnd Qoeidhd Felfiee ThanNkE@Rse: @
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seri ous| yahwoséeauiapydiffdcyibsence of refrige- rant gas.what happens mainly
when conpressor star tﬁanBreJéHtS spEEIH108F Al will descr:.be a horizontal

rotary type hermet:.c compressor having a pump with low ehergy |

:P-O—U'

consumption that delivers a continuous and adequate oil flow for
lubricating the compressor without affecting its efficiency.

The pump is self priming and is capable of providing an
efficient lubrication .when theéompi"essor starts ‘up and supplying
the oil into the bearings gquickly and independently of the . </

- refrigerant gas retained in the lubr:.cat:.on circuit. -

The oil pump 'l:als:e'= up only a small bngitudal space and‘ rtrans-
mits-a low.level d'f.nqse It is of simple construction, high
reliability and low cost. '

The invention concerns a horizontal crankshaft hermetic
compressor of the type that comprises: a compressor unit including
a cylinder which hduses a piston, - this piston being driven by a
crankshaft which is supported by a main bearing and a sub bearing:
an electric motor which rotatably drives the crankshaft; an oil

- pump which is defined around a portion of the crankshaft and in fluid



ﬁas Is released fromthe. gil when conpressor shuts off, form ng gas bubbles
which are retained’in the bearing and in the crankcase passageway. \Wen 20
conpressor starts up.the | ow pressure created between the crankshaft and.

t he bearing causes the bubbles to expand. which brings about sone delay in
the suction and in the delivery of the oiT*to the bearing nmaking its

| yeei cation diffi eotaunidéeionr estnthe pddi $umpasndwinh| thedescys bé thehuvritzont al
rotary type hernetic .conpres: i a ' Lpw cgpsunption
that delivers a c5RTHHAG 31%27%9 aa{'Jc?Ig}c{]Ua g 3 ?{z)!v(\%t ?géﬂ] Sgglft(;:%#n t he
conpressor W t houtomgressor ngitt $hef ¢lagtohe wmotThe thandili susp@pdptheri ng and

is capabl e of proghg}ﬁqurbiqf Ehgd.ent lubrication when theconpressor starts
t

up and suppl yi ng e ol into the bearings quickly. and i ndependently of the
Shptc EvaRt H

refrigerant gas retai nedAFePraheg |topFhe 2P £00 ifle SBFH A EAPTEERYs up
only a small bngi tHeladils comskieans cybindria dmdweteantiriofportiame offt thes of
sinmpl e construction, hi rel.iability and | ow cost. The inventi erns
a hori zont al cranl?é"ﬁ%ﬁﬁh%-%r&éf:ﬁclscg OSEL 1R SPCY (e WY 35 Fﬁa{ﬂ%o‘?r%rhlﬁggés:: a
conpressor unit irgliminrig ousyhgndals Houeind beswg cangerdirdn, to the gephetwe
bei ng driven by a _ct 1af t | LS ; ] L BE @ sub
bearing: an el ect ra%ég#gsé r%%é?aﬁnﬁpgg&ﬁggegyfﬁ%%r 2% g%;ﬁk?bs:n oi |
pump whi ch i s def ianétontr gaver af pdiet Fu beaTing &F AfRShAnE AIRKiPAe fRlghf

- 4- po_m‘run: Cgt | ON Qdehdnt! 'ﬂ_gtﬁ)iaLwMHJ p@f‘ﬁéﬁbﬂﬂiﬁghl@o et §xi(r?fl laytined the
requiring lubrication;, and a hernetl.c encl osi ng_t ONpr essar, t,
the el ectric notoCY{BRFiG POYHiAG: stﬁésfauws&ﬁt 33??9 sagnggar%cg%r an 0

t he—pr esent i nventddges iattadiedd &o covepleissaor tswrfacd ofubipe donpings eanda
cylindric and eccentric | [on 06 APkt Lyl i | SkshsliRg such
a way as to slip \ﬂaﬁﬁ}‘fﬁ g)gé@ e?lnaﬁ (?te?g%ginng, ti‘ll&sW @ug&ngéﬁdﬁgecﬁh&n ric
to the geometric audsthd echentgiarmoskaen adnd FRIAOR REd CPREASKSHESt R 45€40% ngs

or in afront covey QfnidiGos Uhabsre8GurdlichhMits! 6HEE ih@ichbbsadel aglecnel ement
with a width corr ecsyri(i)rqgrliig:ghgtgsigxgedee}‘.xihgtli ble?cvg énh éggd ta@%ached edge of the blade
element -and the region of contact, the admission chamber and the
pressure chamber being in fluid communication respectively witkl
the lubricant oil collected in the oil sump and with the parts of
the crankshaft and bearings requiring lubrication.

Still according to the present invention, there is a
horizontal crankshaft hermetic compressor having a crankshaft
supported by a main bearing.and a sub-bearing and driven by an
-electric ﬁotor_and a lubricating pump comprising a cylindrical
portion of the crankshaff'eccentrically disposed in a cylindrical
. chamber formed in one of the bearings or in a front_cover of the
-sub-bearing, and a flexible blade element fixed by at least one
of its édges.to the wall of the chamber and extending around the
crankshaft portion to divide the space between the chamber and
.the said portion into a suction chamber communicating with an oil
sump and a pressure chamber communicating with the parts to be

lubricated.



cylindric housing, this blade el enent having at |east bdne of its edges
attached to the interior surface of the housing, and paSS|ng bet ween and
being in contact with the cylindric housing and the eccentric portion at a
region of contact so as to define an Bdmi ssion and a pressure chanber, one
I n each space of the cylindric housing defined between said attached edge

of the bl ade el emen, gggofmcéethgnacgrqupgéacgmmﬁeggrgfsgﬁé)n chanber and*"‘"_

the pressure chanber bein flurd conmuni cati on respectivel ){ Wi t h the
| ubri cant oi InYeRtieR¢ &fe; a@ﬁee](ﬂ“\enELﬁPﬁ‘séﬁ'EF REtH Pclﬁ§t‘§al“'?§e‘ﬁia

crankshaft aadaﬁ)eartmaxalnquesimnltumd compatibl&twilth tHeCehdhicglt O the
t here . is a_horizontal crankshaft hernetic conpressor

present invent I‘ﬁ&l‘ s d :
havi ng a cr aff P sél?ﬁpgﬁ &8 JDV" a main bearing and a sub-bearing and
driven by.an el ectrlirx acooxdangadvithl aiwtheat émbgdproent of)rthei favegtaomyl i ndri cal

port i on of * b ShARk Yizhbne 1o ekt hitnChRserkd By IakibTieyoReahamber

formed in on earings or froht “cover ear and a
flexibl e bl aged fasigrt repiaianeg. aSurl Al %hé’“GP hass fealyaes taf t he vvaI | of

the chamber 98@'1@% Deceneat Nélircae: £ ENée bbndi0bhlPibnt tndliveléie t he space
bet ween t he he sald portlon into a suction chanber

comruni catin W alqegﬂ)ym *a pressure chanber communi-cating wth
the parts to be | ubComatey.to sorhm ofcthe dysbemswdésdcrdbed eieéoreadthtrbodl ment of

the inventiogg vf&eflgé{“ilgﬁﬁls%méﬂé teCngEﬁ %tfsﬂf%?ézg#]%t% %EEPJ gk filmthat

is thernally resistan t emc con I tTons of the
medi um | n acewkridngal fporee éﬁetﬁlﬂklém hifhingftheneil r\"héﬁlllhﬂﬁldﬁ]e bl ade

el ement is amsélétlinwééifpgsmeﬁglm‘atefes kexibl hhkds 1¢esdssbLk frakLi &€ -

resi stance. an._qj | atures’ of positive displacenent since

its flow dep@gg’s‘“&ﬁF yl"'c?ﬁﬁ)'fa;g"f}o?“uﬁgeo*?%aﬁl"ﬁ%%dgﬁﬁ GOMBIERSOENFTATES Wntrary to

sone of the sys¢eithedsidcls emppbiddeickllyi andleven avithethenpreseneet b ef f ect

of Vi scosity gériélgeaﬂpgpgr&rp eﬂfb&&éé’ﬁ%h Eﬂ'{ %‘ftf or sucking and lifting the
e

oi | which be& ures to it, makes it possible
for an Another favcurable aspect of this device is that it has a

low energy consumption and a low noise level, since the friction
surfaces are considerably reduced and the clearances required
between the parts are reasonably large.

Another particular advantage of this type of pump is that
it delivers a continuous o0il flow which can easily be adequated
to the needs of the compresser unit by varying only the |

- eccentricity, the diameter or the length of the eccentric
portion, without affecting in a sensible-manner its energy N,
consumption.

These and other features and advantages of the invention
will become more apparent by reference to the description of some
of its preferred embodiments which is done in conjunction with
the accompanying drawings, wherein:

]



efficient lubrication of.the bearings wifen conpressor starts up, since the
oil"is supplied quickly and even with the presence of refrigerant gas in
the lubrication circuit. Another favourable aspect of this device is that

it has a | ow energy consunption and a | ow noi'se-level, since the friction
surfaces are consi derably reduced and the clearances requi-red between the
pa.uas are reasonably |arge. Another particul ar advantage of this type of
plinp is that it delivdriguiesdatanfudBers partiel lgngdtudinnl exestignaje views of a
adequated to therimetsl gbtire tgpepessatc wmprebsorvan ydoegrdaricy ¢ith two prefer-
eccentricity, wb® @hbodiients wf te preésdiat invdntilig; eccentric portion, wi thout
af fecting In a sensi g uRBNNEE 4 [FFoRNRABY FORRY BohpAeksor NGRen A0 i‘i%bﬁ‘é 1B,
features qgeﬁ‘eogl;&g &p\@@ﬂeogryw he g becoma nor e appar ent
reference o the escriptio \g\ll alhzlrrbod i ment s

done in conjunction wi r%“f'ﬁg’ éécaoﬁggﬁ |sﬁ§ lci’n”§ Wg‘? FefPTess9 § ?“é’s ‘TA
and 1B are partPé‘I‘"eI‘nglaPﬂd atakedcpi Meapectiionslig® B-horizontal rotary type
her meti ¢ conpressor i rEigeees dankangi ¢ rrewbrontesestiopald véapodelemtad ops segdion
present inventilane C=Coafi &igures 1M showirig thewidf ponre iscoerasisor shown in
figure 1B;p05 t akenFigare e idi 4 gebhORebfidna® BWeWOvaKeD' aldrggWéeidni ik C-C!*
front sectional, fvrfegrpfm REWAREPIRIAEF oWk fod IoUHIRS ol pif HBustAKRA in
al ong section I|ne ' |gures 4. 5 and 6 are front sectional views-taken

al ong sectlonl of fi A-showi n
Figure 7 is a front ..s FIEUTES)| \a/II‘de Fokena g”s"g’ca#lgnnp {aq‘e oq%fg G3oFe

| A showi ng anoftAB? Tchbntfr dE&YEn1Reh P‘r?é‘éoF‘r° & erel“ltu%‘inrséf‘éccflf’ﬁs ffgthe @i
Fi'gur es 815nd $ump dlivsinateddm Higwre\dBws taken al ong section I|ne C-C of
figure 1B showi ng two Réffefreirgito Bren§iguresiahoyepfthehkonjizpntiad rotanynpype

il Tustrated i npbrgervie ddhprBeseer indlgdéoteseedtiglles abmresséthenhorli aodtellectric

rotary type heq,,gg@,,tq CRYON Bested ivichiwlessigsigentially a conpressor unit 1 -

and el ectric motor’ 2, faih HSPé@ES?juH&E H'@oﬁbﬁiggél gxllnder block 4, a main bearing

20 S and 2 sub bearing 6. The main becaring 5 and the sub bearing 6 are

screwed at the cvlinder block 4 and support a crankshaft 7 that drives a

rolling piston 8§ within a cylinder 9 formed in the cylinder block 4.

' The compressor unit 1 also includes a slidable vane 10 which is

held in a slot 11 of the cylinder block 4. The vane 10 is axially forced

against thernlllng piston & by means of a sprlng 12 so as to slide through
the slot 11 on the piston surface.
The vane 10 defines with the rolling piston 8, with the cvllnder

0 and with the flanged portions 13 and 14 of the main bearing 5 and

sub bearing 6, tlght chambers of suction 15 and compression 16 that are

30 connected respectlvely to the suction inlet tube 17 and discharge tube 18§,

" both welded to the shell 3 of the compressor. The suction inlet tube 17 is
connected directly to the. suction chamber 15 through its internal projection
19. and the discharge tube 16 communicates with fthe compression chamber 16

_ thrnugh the interior volume of the shell 3.

35 ' The compressor unit 1 is driven by the ‘electric motor 2 which
comprises a stator 20 with hlndlngs 21 and a rotor 22 secured on the
crankshaft 7. '

RcferrzngnmrepartlcularI\ to f1gure 1A the crankshaft 7 has

a cylindric eccentric portion 23 disposed within the main bearing 5 or

40 sub bearing 6. The cylindric eccentric portion 23 is disposed in such a
way as to slip within a cylindrical housing 26. This housing 26 is concen-
tric to. the geometric axis of the crankshaft 7 and provided, according to
the cxample illustrated, in the main bearing 5. The housing depth corres-
pends to the axial lenght of the eccentric portion 23 of the crankshaft 7.
" In fig. 1B, the eccentric portion 23 of the crankshaft 7 has the
- shape of a cylindric axial projection with reduced diameter which extends
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- The conpressor unit 1 conprises a cylinder block 4, a frain bearing 20 5
and a sub bearing 6. The main bearing 5 and the sub bearing 6 are screwed
at the cylinder block 4 and support a crankshaft 7 that drives a rolling
piston 8 within a cylinder 9 forned inathe cylinder block 4. The conpressor
unit 1 also includes a slidable vane 10 which is held in a slot 11 of the -~

i

eyllnder bl ock 4. The vane 10 is axially forced 25 agai nst the rolllng*ﬂg

pi ston 8 by nExoms thd mdstmmtgf&@ 2db st the siradieshaftotghAshellskotated, on t he
-piston surfac | h the
cylinder 0 an Z?ﬁlﬂ/‘ﬁ‘g koOQ‘ %%g? Y%tr?glégae déflfe F%oﬁéprr?aﬁﬁf#eﬁaerl ng 5
and sub beari ##p beaxinghp %%éﬂ@%@dﬁcﬂ%r{rﬂ!@zﬂﬂé @br’f‘ﬁ#@%ﬁfoﬁ 16 that are

30 connect gek 41880 ekt ¥l 2 Qo faaoamt €hd. Nl &f mb¥deietdingyd di scharge
tube 18, both wel ded to the shell 3 of the conpressor. The suctlon i nl et

tube 17 i s coffRTiRH N PECHNLS empadiment, bas ReeRnemiiird (5 the ATgRENY s

i nternal proj esgor@nsitite &btahhbe Giedl haideestovactidh engrasscefitaonvest h t he

conpr essi on c?anﬁ?r 16 ‘through  the interior volune of the shell 3. 35

The conpresso Unft 1 is driven by the electric notor 2 which conprises a

stator 20 with wi ndiFigs.24 tan@ Hlustoatera @wad@ldohengt@enethrﬂetﬁaﬂte 7.

Ref erring nor I r 73 cylindric
g BP4e! féh&ﬂ'i: y & gﬂi&n&% Stﬂaﬁhe&ht?o thé 'Hﬁ*ﬂﬁ:ixtlc nd1 CY

eccentric portion | SpPOS maji h earl ng 5 0 sub |
bearing 6. ThEWRAACe R ithe haushRg 26 Borieanh F30re @1§ﬁ0§ed51 $:s8c3% way as

to slip withig) ancybtmdagaﬁlwh@usnnenaas Tﬁhé&tb@ﬂrb@gﬁ@hb&l@%ﬂm tric to
the geonetric e_cr.an to the

exanpl e ill ust)éa't“Zag‘I—?f? tﬁ‘g‘%lﬁsﬁ;&%? anghep Z 'f‘fﬁ"dgl a%%gg %%85“085- pon&(

to the axial R2regidt the hbhssu@cééntrl Cc portion 23 of-the crankshaft 7. 45
In fig. 1B the eccefy uheuhiabh thd PladtNEldiieREFNAEL cheAdilEn Ypape of 2

cylindric axial proj ect I on | amet er ext en romthe
end front fac8eRasting tthe %qﬂﬁﬁﬁk?thPaﬂfberAgg|ﬁq°ﬂs¥‘f°aPE%Fs“Fﬁe°f@y‘PPh(§°p

housi ng 26 i Swﬂés(éVlvdﬁﬂnelsnaﬁb ldedivii te@y iy Eie Wppbbiftes whirfirasi o theand is

d its | f |1 f 27, her '
moans.  OA mopkdpOpletens At ol s StSriSE firtafno el AL eaR B Lt ed i n

the present rem)redgelcrfcattacmnantbﬂ we| theu hikeies tbenbntr 26naththaldateripri on of
Flg.[[\ surface of the hbusing 26 and the area of contact 28; and by the
lateral walls of the houéing 26, one of which'is defined (in the
" example of Fig. 12) by the lateral surface 24a of the piston 8
and eccentric ?ortion 36 of the c;ankshéft'?, and the other by
the bottom surface 32 of the housing 26.
Referring to Figs. 1A, 4, 5, 6 and 7, the admission
chamber 29 of the o0il pump is connected to the oil sump 34 in the d
bottom of the shell 3 by means of a éuction hole 33a which is
made through the flange 13 of the méin bearing 5. The pressure
chamber 30 is connected to a central oil feed hole 39 by means of
an oil discharge hole 38 which is radially disposed through the
eccentric portion 23 of the crankshaft 7.
The distribution of'the oil from the central oil feed
hole 39 to the surfaces of the main bearing 5 and the sub bearing
6, and to the internal surface of the rolling piston 8 is carried
* out by means of one or more radial openings 38a (Fig.la). It
must be noticed that the peripheral end'of thé oil discharge hole
38 (Figs. 1A, 4, 5, 6 and 7).is set in a slightly advanced
éngular position respective to the area of contact 28 between the



Figs. 4 to 9 illustrate a cturved and | engthened flexible blade el ement 25
which is attached to the cylindric internal surface of the housing 26 by
means of one (Figs. 4, 5, 6, 8 and 9) or both edges (Fig. 7) and is

i nserted through the clearance at an area of contact 28 between the
cyl.indric eccentric portion 23 and the houing 26. As illustrated, the

bl aﬂe( el ement 25 has the function of separaing the adm ssion chanber 29
fromthe pressure chanber 30, whose volunes are. delimted: by the opposite

surfaces of the ble%é@n@ﬂ%nﬁ&ttlg? ﬁquah%e' mﬂfngi s%al&é@ec%fohq;hsum 2§19

26; by the edge of attachment of enent e I nt r| or
surface of the hofS &% t%mélfﬂjuﬁﬁéfaltgﬁ ‘Bpleo‘fﬂlél{'}? ofgoil <id splacedeby ther al
wal I's of the housipugp26, one of which is defined (in the exanple of F| g

1A) by the lateral surface.24a_of, the piston, 8 ceniric. po

the crankshaft 7, and t hESEEHIPILEP ?ﬁgg‘o%t gﬁn?ﬁ?ﬁa?é‘*ﬁ“&?s’t‘ﬁ‘e 26.

Referring to Figs.islgonnkéctéd 0. timxl oi]l suwp 34intins therbot bamioér t1itO shéll Behpl I

punp i s connected "%g"g\lﬁ glé“éﬂw&ﬁ 'fbbt he bottom of the shell 3 by neans
e

of a suction hole throuhtheflan%e 13 of the main
bearing 5. The pressure CHORFESSUXR Chamhaindl tisdcennegted tor the Gub Baasinhél e

39 by means of an sl ndlinSBEAFIGE 5 UyemSghaVot CHubr$cdtadhagiobves MR tahhksisgh
the eccentric por'a&? 23 .of the crankshaft 7. The distribution of the oil

fromthe central TRAE ARABSS39 to the surfaces of the main bearing 5 and
't he sub bearing 6, and tdnthigsi.nikrand| 8 selfecale gobovelse3s airei maylepiistthe 8 is

d out b | | t
borot i cod that ¢ hatgae SECuY cERIGHRRET ARSH RO ol hoebrlh 8 nave bndy 3
4, 5 6 and 7). |sfu§§t1qnn°§ sHpPYingy thel\adAcelpnantha éubm@nmq)rﬁ rmnwe
to the area of cordgagha %éxbeééé&?ﬁ%tshﬁccord%&% Ehé daﬁi’rérit%ngﬁ taeﬁutqfaes

I nternal surface aof the h8u5|ng s .t o nmake use of whol e vol une

of oil displaced B\F BRI, iR ig Re%ertrhﬁnﬁl gigplgced iy the aq‘\‘BPQis ghechadaedsi on
chanmber 29 is conrebegh tthe fdoatoérdd sBnthe3delival herdoodtitwhich ie sdtelih &8 by

slightly advanced angular position respective to the point of
contact 28.

As shown in Figure 8, the inlet port of the suction pipe
33b has the point of attachment 31 of the blade element 25 _
displaced from it in a direction opposite to the direction of
rotation of the crankshaft 7.

Fig. 9 shows another constructive example where the oil

_ displaced by the pump is discharged through a groove 40. This
N groove 40 is made in the cylindric internal surface of the front
cover 37 and in the surfaces of the sub bearing 6 and the main
bearing 5. '

An aspect that must be eﬁhanced is that the free edge of
the blade elements 25 illustrated in Figs. 4, 5, 6, 8 and 9 is
sufficiently flexible so as to make the 0il pressure equal in the
whole volume of the pressure chamber 30.

Another aspect to be mentioned regarding Figs. 4, 5, 6, 8
and 9 is that the blade element 25 can have its length reduced
depending on its material and thickness. In the case where the
blade element 25 consists of a plastic film, its length can be
reduced provided that there is sufficient adherence of the film
with the surface of the eccentric portion 23. This adherence is -



means of a suction pipe 33b. The pressure chanber 30.i8 connected to the
sub bearing 6 and main bearing 5 by means of |ubrication grooves which can
have different shapes. In Figs. 1B and 8 helical grooves 35 are nade in the g
surface of the crankshaft 7. These helical grooves 35 have the function of
supplying the oil along the sub beari® 6, eccentric 36 and main bearing 5
ﬁccordi ng to the conventional techniques. As shown in Fig. 8 the oil el
i spl aced by i j 0 ! . the helical
groove 35 V\hfﬂé%etlogggée)tdl?nﬂaﬁgF%ﬂ%qy&¥§vgg€he%ggn%{1$§% e%gg?ﬁlgn- respective
to the poi nt PBFtiosn23ANA2BCtSAdN sFIGRNa | WRYFAY hcesBighthe strpén therfilsf t he
suction pipesggdradtasgithe adiidbiod aal! PFdeBId s3dedloft PiGe Puagle el ement 25
di splaced fromit i E £y di éﬁf{ﬁgon opﬂgm te tff L he, di _t;7ect| on of rotation of
the crankshaft 7. Fry.the epRaddment,ifipstrahed ifctid e 7TexHepFRlWBePE t he oi |
di spl aced by oihcenztoped dethreanhshe ddaléirelegénta 25r oy €hed Gyl Tidrscgr oove 40 i s
made in the Lindrig J.nt rf of.the front ver 37 d,in the
surfaces of %ﬁﬁfa;%bbgeﬂa |§%é%k§;% ptogg&n%{z% {)%gﬁ%egltg.&: naﬁﬁ)e‘@ that nust
be enhanced isgbjecit to len fintarmedipteobressurs| hetween dignadnission ichankext ed in
Figs. 4, 5, a3 i hahsdH BY diheyi t ﬁg%@ il
pressure equgF iﬁ}\@?ﬁ%%ﬁgfﬁghnﬁ O?Ut%ge%régsegﬁ?% ?E%#%Sr O.thgﬁl(??her
aspect to be therflesrarre bgkesnnhe-ibjade plements2s aand, fhe flangedat t he bl ade
el ement 25 caparbivhe 1315 1bespither seliiang Slepentlichgar® thé Sateiay i al and
t hi ckness. In tEe cas t\@ re the #J ade el ement 25 consists of a plastic
film its Ieﬁ&f FEAn%he e éﬁgp Ovided that there is sufficient adherence,
of the filmwth the surface of the eccentric portion 23. This adherence
g due to the oil filmcreated upon rotation of the eccentric portion 23 .and
acts in such a way as to slightly strain the film separating the adm ssion
and pressure sides of the punp. :



In the enbodinent illustrated in Fig. 7, the volunme of oil enclosed between
the bl ade el enent 25 and the cylindric surface of the eccentric portion 23
(represented by area 41) is subject to an internedi ate pressure between the
adm ssion chanber 29 and the pressure chagder 30 since there is oil |eakage
through the clearance between the bl ade el enent 25 and the flanged portions
%§g~14 ELATRE biarlng 5, 6 which are the lateral surfaces of the housing
Hori zontal crankshaft hérnmetic conpressor,

conprising a coné%éé%%*.unlt having a cylinder which houggs a plston this
pi ston being driven by a crankshaft which is supported by a main bearing

and a sub bearing:. an elgelidn¢alirahksHirat idtst 06 iconpeedsbe, coapksdiagta an
oi I punp defined around a portion of the crankgyg{hpand in flu

conmuni cati on wi t9PMRFESSOT WikphaHdone tFyiinden ) U$%e aqustt"Feq’iPilFl ng
lubrication; and gfshed fBéhh@ darieéd b@nslmnn@aﬂnewmmpmmpomdt bytaheam

electric notor, the oi t he | '
conprising a cyl i¥taFIRd iﬁgrg&?g%erairg ?)(l; i on %Eg ?H?@gt%ﬁ% vagﬂgp)
whi ch is di sposedtiencramdshas tnayn asilt pumg idpfisedharpundcy|nordier Oﬁoﬁzﬁ ng (26),

thi s housing (26) 0 r 0 ¢ .
(7) and provi ded |Ilr%ﬁi6%gaf§f Qﬁﬁ'}hb%lguh cd 9@&:’13%1 rvhcth?ﬁﬁ ElQr%ﬂrﬂbe%glgr@:Zia;t

of the sub beari rige( B?ftsapflfé’&stm’(fné'eﬁ‘luerkpﬁl]é’blSF%Rfé°Ef e Rermetig s
\mg; 2 glogrgﬁltoo?ggé}&%bamdﬁen@mabr%@wtLlime tKHaewdﬂrﬂdrmdtohouﬂmgll( ZGpp this
avi asf, one. o
ter| or surface h%%ﬁ%‘faﬂg PLlgum %h(fabé ﬁe?&e@gg?g% %He %ﬂ%dnc
act with the md eockrteibqostion (28) cindhe mamh@:ﬁtrﬁk) pbich &8 (23) at a

reg| on of cont acty
chinmer (ot onetiRBieE et 8 SIS LIt st
R

bet ween sai d att acifed é@@eh@‘ﬁlﬂﬁe(aﬁ)aﬁg‘& Swt{%)t"aﬁﬂs GtdE Axigs of
contact (28), therpderssiaasenaoaia p2yideadid fbﬁepdiﬁ‘&ﬁurhéaehﬁg‘d)% ¢36)

being in fluid comunication res ectlive e_lubrjican oIIected
in the oil sunp a®% R 8nfuoRE SR s(%?f) ?#eth@r%\%i’ﬁ%ﬂng( §§ aﬁ%i fest %
flexible blade element (25) with a width corresponding to the

axial length of the cylindric housing (26); this blade element
(25) having at least one of its edges attached to the interior
surface of the housing (26), and passing between and being in

| contact w1th the cylindric hou51ng (26) and the eccentr1c portion
(23) at a reglon of contact (28) so as to define an admission
(29) and a preséure chamber (30), one in each space of the
cylindric housing (26) defined between said attached edge of the
blade element (25) and the reglon of contact (28), the admission
chamber (29) and the pressure chamber (30) belng in flu1d
communication respectlvely with the lubricant oil collected in
the oil sump and with the parts of the crankshaft (7) and
bearings (5 and 6) requiring lubrication.

2. Horizontal crankshaft hermetic compressor according to

claim 1, wherein said blade element (25) consists of a plastic

material film that is thermally resistant and compatible with_the
' chemical conditions of the medium..

AR



bearings (5 and 6) requiring |ubrication. 2. Hor i zont al crankshaft
hermeti c conpressor according to claim1, wherein said bl ade el ement (25)
consists of a plastic material filmthat is thermally resistant and
conpatible with the chem cal conditions,pf the nedium 3.

ngi zontal crankshaft hernetic conpr esso according to claim1, wherein -~
s&i d bl ade elenent (25) is a netal with properties of flexibi I|ty wear aryd.a
fati gue resistdnce. 4lorizontaljoetanssbafit bermetshafamphessoet accordimmy &osor

according to chiimil, i ( he oil punp is
connected to the10|l ﬁ%ﬁg:d?%ltaﬁéen%g{n% ?E?m%ea ,%%HQ,%%% by neans of a
e

suction hol e (PFSRFTHge0 LigE: HeeR ) fativgpresdataneg.(6). 5.

Hori zontal crankshaft hermetic corrpressor according to claim1, wherein the

adm ssi on chanper (2 nnected to the oil surrp (34) in
t he bottom of the .shZﬁ)‘)Fg)f%tagy 5%@&% h%"‘?&&?.%?ﬂ'?ﬁ?%?é’r(e%r igg t

Hori zontal crasliaémalt wheredst the admpssionochanbeor (99 got chel @ilmpdmp \Weer ei n t he
pressure cha n t | e, ( by neans
O “anof | solanectia k9 CRIBPEISe) (243 5 Tk botthh of e T G Y
portion (23) “!el'#‘§ et ?‘éﬁtieﬂlhqlée&ﬁ?rﬂil @aQ%g)lrQJ&hnghtt mlain ui5d eorawbni cati on
with the parta,gafnﬁg]qssurface of the crnkshaft (7) requiring lubrication by
means of radial openings (38a) which are nmade on the crankshaft (7).

111111721 1121211 21271171 21111721 11 11117 * C L M S * 7 - Hori zont al
Crankshaft Herdwetic Gommﬂ:abrcmkehaﬁtngemtmt admiessdieié&dirdiﬁ? teressure
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means of |ubrication zon
Conpr essor ac&onaeekpd so ghe obl gump 7(34dhhin dha hmomm itbetshedl gf)obes are

made in the suidhaseh sxftQ:mn pipe (33b).

6. Hor1zontal crankshaft hermet1c compressor accordmg to
claim 1, wherein the pressure chamber (30) is connected to a
central oil feed hole (39) by means of an oil discharge hole (38)
radially disposed through the eccentric portion (23), this
central oil feed hole (39)' being in fluid communication with the
parts of the surface of the crnkshaft (7) requiring iubrxcation

by means of rad:.al openings (38a) which are made on the
crankshaft (7).
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drankshaft (7) in shape of helical grooves (35). 9 - Horizontal Crankshaft
Her mét i c Conpr essor according to claim7. erein the lubrication grooves
($4Q). are nade in the cylindric internal sufface of the front cover (37) and
i T the surface of the sub 10 bearing (6) and nmain bearing (5) 10 -

Hor ickzont al Crankshaft I(;ﬁﬂe,;ahg ]Cepprt;ﬁ; Eg'%%gé r&m})pesqslogl h}(\gg | n the
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portion (36) -of the g¢rapksivahta)l €rankéhaft Hermetic Ch%preiﬂ%&'ié&ﬂbahng to
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13 -~ A horizontal cfankshaftyﬁermetiCtéompressor having a crankshaft
supported by a main bearing and a sub-bearing and driven by.an electric
motor and a lﬁbricating pump comprising a cylindrical portion of the
crénkshaft eccentrically disposed in a cylindrical chamber formed in
one of the bearings .or in a front cover of the sub-bearing, and a
flexible blade element fixed by at least one of its edges to the wall
of the chamber and extendlng around the crankshaft portion to divide -

Y the space between the chamber and the said portion into a suction
| chamber communlcatlng with an oil sump and a pressure chamber communi-

— cating with the parts to be lubricated. '

14.~ A compressor as claimed in claim 13 in which the inlet
to the suction chamber is a fixed port and the point of attachment of
the blade is displaced from the inlet port in a direction opposite to

the direction of rotation of the crankshatt.

15 - A compressor as claimed in claim 13 or 14 in which the

outlet from.the pressure chamber is formed in the crankshaft.
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