1 MAGNETI C TRAP FOR FERROUS CONTAM NANTS I N
LUBRI CANT Field of the Invention [0001] The present
invention relates to hernmetic conpressors, in
particular the prevention of ferrous |ubricant
contam nants fromcomng into contact with conponents
of the conpressor and damagi hg the conponents, which
eventually leads to stalling of the conpressor.
Background of the Invention F0002] Hernetic
conpressors are used in household refrigerators,
freezers, and air- conditioning units for conpressing
t he MAGNEJACAARAP FOR EERROVS CONTAMEY ANES INELIUHRICANT
system Lubrication of frictional conponents in the
conpressor is provided by a crankshaft, which draws
l'ubricant froman oil sunp at the shell bottom and

to the various parts of the
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qﬁbr S and particles in the conpressor generated

R THhe %anufacturlng process or wear and tear of
parts in the conpressor As the lubricant is

ulatgd ﬁl% Io the conpressor, the debris and
péﬂ“?‘g'g’l“@ of fhre; H?—Seq ¥Bri cant may damage conponents of

t(bsb2f CIEph @RS mpedork e8¢l lubed th ﬁalsbhdﬂce refﬁfg,cr&ths ﬁeezers, and air-
conpr.essor. . [0004] It is ther re h| Q?F g M
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8o Rifd RFio@ Jarts 9OGH BRAGre@br, US patent US 6,290, 479 Bl
(hereinafter Friedley) where a magnet is wutilized to

‘separate the debris fromthe l[ubricant. [0005] In
b BK orRuiARNY B BOD G B &rsveSRl e kbl dfothe crankshatt
epressi on OV\EI’
draws the Tubricant and circulates thc lubricant to various parts of the compressor. As the
lubricant is circulated throughout the compressor, it picks up debrts and particles in the
- compressor generated from the manufacturing process or wear and tear of parts in the
compressor. As the lubricant is circulated back into the compressor, the debris and
particles in the lubricant may damage components of the compressor and result in failure

of the compressor.

[0004] It is therefore highly desirable to minimize the presence of debris and particies in
the lubricant before the lubricant gets circulated throughout the compressor. Magnets
have been used to separate the debris from the lubricant. FIG. 1 shows a prior ast
document of US patent US 6,290,479 Bl (hereinafier Friediey) where a magnet is

utilized to separate the debris from the lubricant.

[0005} In Friedley, an annular magnet 88 is set within the depression of a lower shell 80

of the compressor 10 to separate ferrous material from the lubricant. In operation, oil 1s



of the conpressor 10 to separate ferrous materia

fromthe lubricant. In operation, oil is 2 drawn

into an oil pick-up tube 62 by the centrifugal action

of a drive shaft 40 and transported to an oil-

di stribution bore 66 fornmed through drive shaft 40.

The lubricant is then dis2ributed to different parts

of the conpressor 10 for l|ubrication of the
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and particles generated or are already preéesent in

pickwp teli essor and conpressor parts. Sunmmary of the
I nvention [00081 In one aspect, the present invention

provi des a cor?r essor conpri si nt%
[0007] The existence of debris and particles in the lubricant is a chronic problem in

compressors that needs to be addressed. Therefore, a need clearly exists for an
enhanced method of reducing the contamination of lubricant due to debris and

particles generated or are already present in the compressor and compressor parts.

Summary of the Invention

[0008] In one aspect, the present invention provides a compressor comprising a
tubular vertical shaft rotatable about its vertical axis, the tubular vertical shaft further
comprises an interior path extending upwardly for channelling lubricant drawn in
from a lower end of the tubular vertical shaft and at least one magnet disposed within
the interior path for separating ferrous contaminants from the lubricant before the

lubricant leaves the interior path.



tubul ar vertical shaft rotatable about its vertica

axis, the tubular vertical shaft further conprises

an interior path extending upwardly for channelling

| ubricant drawn in froma |ower end of the tubular

vertical shaft and at | east one nmagnet di sposed

within the interior path flor separating ferrous

contami nants fromthe |ubricant before the |ubricant
[0009pesmotiie abprce thoprepal MveBtior HOOBEs & megtwalt dfarapping ferrous

aspect, the present,invention provides method of . ..
mefieliinithg FERMEROT At b i SPGB sBe ot heviding a
coriBieBQR haaRP hitsthilgr Yditeas HiepSrotiiatdd aluoits dértigalaixis, the tubular

conpr.essqr _having a tubul ar Vrﬁrti cgl shaft .rotatabl €.
vergigalyhatly Suriher PERIrises EenqTheath BANGIS YRy TR O ppeling
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or channeling ubricant drawn in f hom l o ‘fnd
having RenletBut dpWeretnd al ans pafqt at fhehicherern ;a0 & plasing and
secﬁhﬁ\’l% 91625 Cfin@;l Iﬁﬁcgrﬂ afht QUFAcCITdha kR path fof kegikatingSFerrous

I gher end; and b) placing and.  securing at |east one
comtanpirsmtsarom ites lubricant before &qéubrma@? lewyes g tarigr path, wherein

S | ferr. ' r QoY i that th
o SIS op oo iR e A SRR i @7 DR R Bt the
outities enobstrutted.at | east one nmagnet is placed and

secured within the interior path, such that the

outlet is unobstructed. Brief Description of the

Drawi ngs [0010] A preferred enbodi nent of the present
BrienDestripdionwifithe Dewwhegsnore ful ly described, by way

xampl e, with refer e to the draw n of whi ch;
00fbio 1 preprise aimbyirent 5F 67 at<ran e Re BEE Qi W il oy
des¥HBML, B way$€ eRdrhple OWRE e&BiRhcdib thiSdrapaigent wilich:
6,290,479 B1; [0012] FIG 2 illustrates a verti cal
cross-sectional view of a conpressor in accordance

[00\151]; h1c hejpsesent veRantio8PsecliOl ewrbG sdoll lcbiptasadras US
a Tirst enbodi nent of the enlarged cross-sectional
patgntddp 8298479 Bbul ar vertical shaft in the conpressor

taken along line A- A in FIG 2; [0014] FIG 4
illustrates a second enbodi nent of the enlarged

[GOQEPFﬁ}.SZeiﬂbét%@l a VérE¥al @koss-sectional view of a compressor in accordance

with the present invention;

[0013] FIG. 3 illustrates a first embodiment of the enlarged cross-sectional view of a

tubular vertical shaft in the compressor taken along line A - A’ in FIG. 2,

[0014] FIG. 4 illustrates a second embodiment of the enlarged cross-sectional view of

a tubular vertical shaft in the compressor taken along line A —~ A’ in FIG. 2;

[0015] FIG. 5 illustrates a third embodiment of the enlarged cross-sectional view of a
tubular vertical shaft in the compressor taken along line A — A’ in FIG. 2;



a tubul ar vertical shaft in the conpressor taken
along line A- A in FIG 2; [0015] FIG 5
illustrates a third enbodi nent of the enl arged
cross-sectional view of a tubular vertical shaft in
the conpressor taken along line A- A in FIG 2; 4
[0016] FIG 6 illustrates a fourth enbodi nent of the
enl arged cross-sectional view of a tubular vertica
shaft in the conpressor takemrdalong line A- A in
FIG 2; and [0017] FIG 7 illustrates a vertica
C [06%81- EI6G 6i 1bmtevaéwr@!fe®0dm of therenlapged eosT-shatenal view of a
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A preferred enbodlnent of the invention is described.
{ ﬂmi{gg liGlo 19%“%12%5 o e?c;a]le d%ésﬁsgebt Gpnaf AbWoe aarc%ﬁ%hg%t)%? Gecordance
appanieniredat ioratiekiupb@diby spigzsam 8 hodamgever , that the
i nvention may be practised without such details.
Sone of these details nmay not be described at |ength
S@e&Sie&Q!esc&ibti@b&Cﬂfeﬂ)mﬁhgsi nvention. [0019] Referring

an_ illustratio on I S.shown of
a

A i | .
e P9y BeBifERd) CHREPGE Slathes iAot GerEed B the following

C QERAFEHO 4’9 atd) pR&TIRE da Nduerifet the tihefepéde sbddiment. It shall be
i nvention. The conpressor 200 is shown havi

¢ ApRFeat e siiler 1 HISFF BaWeveRRRtAnG BYSIaR M pricised without

V@il fetiis Rdnte AQRese TRAIE RBP hESHOHesditd latilehftBlso as not to obscure
conprises a cylinder block 220 for supporting the

t thsdpentiger t i cal shaft 210, a rotor 230 for driving

the rotation of the tubular vertical shaft 210, and

a stator- 240 affixed to the cylinder block 220. The

c iﬂﬂﬂﬁdﬁﬁfemne csck FIR@. am diurswopub shaxn aférvertical crasgapgtiopalgriew of

C%S fg-]%o cgﬁl&; e%{ l é& rdfiE bﬂfﬁ 8k e;ﬁ!:sentjmventwn ?he

as a cylindrical bore
28@npmssnh aam 1st ﬁ:ewmhauinara mbultar wertical shaft 21 QR mhighsrotates about its

YRR i PR Sl SRS S gt 220

21\ﬁbploﬁmg[1b£ odbuba tvetigald shafto? 112 m rofm 230 ebr idgviog the rotation of the
p%‘urbulaglveergtlcglr s aﬁegl(), and a stator 240 affixed to the cylinder block 220. The
cylinder block 220 .and the tubular vertical shaft 210 can be made of cast iron or low

carbon steel.

{0020] The cylinder block 220 has a cylindrical bore 280 in which the tubular vertical
shaft 210 is supported. The radial clearance between the cylindrical bore 280 and the
tubular vertical shaft 210 is approximately 4um to 12um. Any debris or particles trapped
between the cylindrical bore 280 and the tubular vertical shaft 210 will damage the
surfaces of the cylindrical bore 280 and the tubular vertical shaft 210, thereby generating

more debris and particles.

[0021] During rotation of the tubular vertical shaft 210, centrifugal force draws the
lubricant at the lower end of the tubular vertical shaft 210 through an inlet 250 and
conducts the lubricant upwards. The lubricant is channelled through an interior path 260



S

between the cylindrical bore 280 and the tubul ar
vertical shaft 210 will damage the surfaces of the
cylindrical bore 280 and the tubular vertical shaft
210, thereby generating nore debris and particles.
[0021] During rotation of the tubular vertical shaft
210, centrifugal force draws the lubricant at the

| oner end of the tubular vertical shaft 210 through
an inlet 250 and conducts the |ubricant upwards. The

| ubricant is channelled thrqugh an . jnter.ior th 260
5(shpwm gmAoticH |6t FoBlG. B exepfing pedgly v fs e feftcal shat
upYRdl ot Whdubh Bh iRt 2108 hidricke el vaAbussaaE bf theddnpreador 200

out through an outlet 270 to l|ubricate the various
parts of the conpressor 200: [0022] The interior

Ptk 260 iﬁéﬁorapdajtlpw hR0oREknd 204 8 RBhed. THRlet DEEL situated

250 1's situated at the lower end of the interior
patt the Joger andrafuhe dutetioiopalli £60: tavErifetng ith ghe lqyger end of the

t HRHia{J‘Ger%{%g %tLaﬁ?é g?fh?ef duniedo of ik iﬁ&ﬁbﬁﬁha_t@%@a iQEitJagb@ a the higher

i nterior IS situated at the higher_ en

-t bl dfithe intarior path2696mmemealing detwesry s etrgratirentig surface of the

cireunt LA ! i Vdrital BRE1860 and
tﬁiéené’%%?%ﬁr&?l}?%%{é%ﬁ% ngfﬁga]{bar vertical shaft
210. [0023] Referring to FIG 3, an enl arged

-sect ] i f the tub i cal -
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When the tubul ar vertical shaft 210 rotates,
centrifugal force generated will draw the | ubricant

t Fo24 IWVHER Breititulr veRRBaioRaR QO eitsiks, biferifupdd Fore@pdnerated will draw

upwards along the interior path 260. The Iubr%&ant

i shetlnricant throngh thedalet 2¥handrrengyist et udriqgnigipvards along the interior

t | AN i : cor I8 vertical
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di2$p wsgigbr phrtsd theheemipegseari289. pat h 260 such that fl ow

of lubricant through the outlet 270 is unobstructed

by the magnet 320. The nmagnet 320 attracts ferrous

mggoes]i Al kasiode maghet 302 dspotedadongihsintenior path Po(bsuch st flow of

before the IuH%ic nt .4, di strihbyt geTh t 320

B Gt PR 71, ofilo g g dhoaR 85 The maene

t a@ratie Fér@uS materials and particles such as burs in the lubricant before the lubricant is
distributed out of the interior path 260. In this way, the magnet 320 traps the ferrous
contaminants, which damage parts of the compressor 200, and separates the ferrous

contarninants from the lubricant before the lubricant is released into the compressor.

[0026] In an embodiment of the present invention as shown in FIG. 3, the magnet 320 is
disposed at the circumferential surface of the interior path 260 opposite the outlet 270.In
another embodiment of ﬂ;e present invention as shown in FIG. 4, the magnet 320 is
disposed at the surface of the higher end of the imterior path 260 on the central
longitudinal axis 300. In yet another embodiment of the present invention as shown in

FIG. 5, an annular magnet 320 is disposed within the outlet 270. The annular magnet 320



contam nants, which damage parts of the conpressor

200, and separates the ferrous contam nants fromthe

| ubricant before the lubricant is released into the
conpressor. [0026] In an enbodi nent of the present
invention as shown in FIG 3, the magnet 320 is

di sposed at the circunferential surface of the

interior path 260 opposite the outlet 270. In

anot her enbodi ment of the pre&ent invention as shown

in FIG 4, the magnet 320 is_  disposed at the surface

ofs hariag kithmash keler thouginwhich fubrieast ma% figws She gier irgumterence of
CaRtbAkar hARSH $AlRRkpAN Rl MR- ciktln¥e&inc@ BB Ktlet 270, such that
enbodi nent of the present invention as shown in FIG
5thegpndarmdgast 338 dhiettingp dispesed vappskarufet hi n t he

outl et 270. The annul ar magnet 320 6 is having a

t hrough hol e, through which |ubricant may flow. The

odoaR loiyet enviter embediofent afltke piesrnt Biventipgrretsh@ppin FIG. 6, at least
corre ) :

RS SRR S50 el bl e o g oty ferfdl srface
dbfhe datdriovi gathi P60, et least bet cavit) L Fiovided yevarmme ideetions along the
embodi nent,. of .the pre t.inventi a ho in_ El .
GEMEY QYo il 4R RS SEHCE P opge e &Y gt et 320 i
| gspdsbdwihialionyy ldaborentvisye circunferential surface

of the interior path 260. At |east one cavity is

provided at various |ocations along the entire

C tobogdi A £ eantflabs SWa ACRcRE tHeiightiti® theGfite@t gath?dd. is ttheovide a
at | east one magnet 320 is disposed within the at .
| earaty 380 en theveriyee of fhsgpigTiongathedolAb e lagatign fhcre thy magnet 320 is

SEEM Rt AMBURGhe HR hiRed MoShdiAkly RRbEscd BAIHIS tHeQavity 330. The
provide a cavity %30 on the surface of the interior

paagnep 80 it thuh eecprsddn iplige Whés @wnHeaghglinBrce3 Jbe dignengigns of the
P& 9CRGe ¥ B GRRNJIROBE ihe32ladd: 320N Fh fong:t
d?%&g?? %ﬁeﬁ{bﬁdﬁe cav?ty 330. Tlhe %ﬁa net 3206nisusfe oneEm
t relisbifcand quirformayica,oeretpprth psrmwnent meagnelt Neodypiuselromieron (Nd-
di;oensi o fy the cavity 330 correspond with the
d?%ﬁ%%ﬁ% dt he magnet 320. To ensure long-term
reliability and performance, rare earth pernmanent

BB AP TG O 2008l SRl Y B 8 Hemion,
ephnsteBntoOfs supgortadvigniub@nsiot Brings TP ias se V@64 and horizontal
Zﬁfg&ggn}%ggggfaﬁ%s o@psie«'as%& §%ﬂgng§em7ﬂ%g. ﬂllilgrictagt %S(S txsl %grltailled at a
hoiton sump 740 of the compressor 200. As such, a significant clearing between the
inlet 2530 is necessary so that the lower end of the tubular vertical shaft 210 will not be
hitting against the bottom sump 740. Placing a magnet at the bottom sump 740 of the
compressor 200 is thus ineffective due to the significant clearance between the inlet 250
and the bottom sump 740, Terrous debris and contaminants will enter the tubular vertical
shaft 210 undetected by the magnet as the magnet is placed at a distance away from the

inlet 250.

[0030] Tt will be appreciated that although one preferred embodiment has been described
in detail, various modifications and improvements can be made by a person skilled in the

art without departing from the scope of the present invention.



di spl acenents of the conpressor during operation.
Lubricant 720 is contained at a bottom sunp 740 of
the conpressor 200. As such, a significant clearing
between the inlet 250 is necessary so that the | ower
end of the tubular vertical shaft 210 wll not be
hitting against the bottom sunp 740. Placing a magnet
at the bottom sunp 740 of the conpressor 200 is thus
i neffective due to the signiffcant clearance between
the inlet 250 and the bottom sunp 740. Ferrous
debris and contam nants wll enter the tubul ar
Véfdheal shaft 210 undetected by the magnet as the
magnet is placed at a distance away fromthe inlet
250. [0030] It wll be appreciated that although one
pfefergegy %%%&ﬁﬁ%h@?s been described in detail, _

various noditications and inprovenents can be made hy

a per sotbglki verigw! sheftt tatabler aboy chewical aparthe gulpr wefical shaft
¢ . . . . . _ _
RS BS0RE SRl ANy AR ot o i
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vertical, shaft further ¢ A i [ .

ext en of’r% nlﬁasl{lu SRR e %lrgpc’éﬁ‘g ﬁ el ?%g %@eﬁ’gg itp%'!:'flln?oE cﬁg g&lv\.!f}lqgn ferrous
f ecmanfinkRy®sm rduiiicahttvefdrethe letricue (davesathe mivaibt patand

at | east one magnet di sposed within the interior path

for separating ferrous contam nants fromthe

| pbri comd coltptscr of Bigint Ubkhegenthd ioRNRGInkINRIsioTHR ih@fior path is at
path. 2. The caonpressqr of IaJ%#é, erein the

| hiletitntie veriral ags of e “#w?aé VP! &Pﬁ is at an

angle with the vertical axis of the tubular vertica

shaft. 3. The compressor of claim2, wherein the ,

i At er i Bhe qomprespas of sletm Ravhergindhe imtrer pak iseach Siane ghiplet ata
aPQm?BgH&hhﬁ%mﬁkaﬂ%mbﬂggﬁdend- 4. The conpressor of
claim3, t

wher el n e’inlet is at the |ower end of the
tubul ar vertical shaft and the outl et conmmuni cates

bet we t i rcu . [ f i ri
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shafital shaft and the outlet commmmicates between the circumferential surface of the

interior path and the exterior surface of the tubular vertical shaft.
5. The compressor of claim 2, wherein the angle is between 2.5° and 3.5°.

6. The compressor of claim 3, wherein the at least one magnet is located at the

circumferential surface of the interior path opposite the outlet,

7. The compressor of claim 3, wherein the at least one magnet is located at the

surface of the higher end of the interior path on its central longitudinal axis.

8. The compressor of claim 3, wherein the at least one magnet is an annular magnet
disposed within the outlet, the annular magnet is having a through hole through which

lubricant flows.



5. The conpressor of claim2, wherein the angle is
between 2.5 and 3.5. 6. The conpressor of claim 3,
wherein the at | east one nmagnet is |located at the
circunferential surface of the interior path opposite

the outlet. 7. The conpressor of claim3, wherein the

at |l east one nmagnet is located at the surface of the

hi gher end of the interior path on its centra

| ongi tudi nal axis. 8. The cofpressor of claim 3,

wherejin the at |east ope magnet is, an annul ar, nagnet
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RBNEOnA With (R4S Rulitenc: R Bl @RidhéeR that 148 EhiG@dd imagh@\WSfittingly
8 9. The conpressor of claima8, wherein outer
dispesgavathinideodiett he annul ar magnet  corresponds with

the circunference of the outlet, such that the

annul ar magnet is thtig&Ly. di sposed within the )
d@t | efThe ¢anprFyser efoaimes sdereit the [ahleast 9ne wAGICE isHosatrd 3 arious
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é%%ﬁ%mt egentlﬁgﬂ%ﬁrcuﬁgﬁgg%?%g% surface ‘of the

interior path. 11. The conpressor of claim1, wherein

t.he tybul ar vertigal. shaft . I . .

A3 ndBF cRmiRet 5 uin [Nherki 34 BBRL QY bt is supported by »
whididet Blotihe rotation of the tubular vertical shaft is
driven by a rotor. 13. The conpressor of claim®6 or

10, wherein the interior path is having at |east one

Gavi t ThoRohpesset bE vlainel ewhérain thelkdtane dfthd hbulantaticadshaft is

path, the at |east one magnet fittingly disposed

tdaeEP2 1. The conpressor of claim 7, wherein the

interior path is having one of the at |east one

cavity at the surface of the higher end of the |

i1dt er ?\ﬁ;e corEPTRSSenof elaimeear T wherpythe ipfpnng path s having i deast one

%&vi{fcﬁ?&e Qﬁ]&nﬁ@:@?ﬁl shifdck P HeYnidliSRAAE thelah RER bRe mhghnet fittingly
e ‘conpressor of clarm1l, wherein the at |east one

réspogsd thegein. rare earth permanent nagnet

Neodym um i r on- Bor on.

14.  The compressor of claim 7, wherein the interior path is having one of the at least
one cavity at the surface of the higher end of the interior path on its central longitudinal
axis, the at least one magnet fittingly disposed therein.

15.. The compressor of claim 1, wherein the at least one magnet is a rare earth

permanent magnet Neodymium-Iron-Boron.

16. A method of trapping ferrous materials in a compressor, the method comprising
the steps of:

a) providing a compressor having a tubular vertical shaft rotatable about its
vertical axis, the tubular vertical shaft furthe:r comprises interior path extending upwardiy
for channelling lubricant drawn in from a lower end of the tubular vertical shaft, the

interior path having an inlet at a lower end and an outlet at the higher end; and
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16. A nethod of trapping ferrous materials in a
conpressor, the nethod conprising the steps of: a)
provi di ng a conpressor having a tubular vertica

shaft rotatable about its vertical axis, the tubul ar
vertical shaft further conprises interior path
extendi ng upwardly for channelling |ubricant drawn
in froma | ower end of the tubular vertical shaft,
the interior path having aninlet at a | ower end and

an outl et at the hj gher end; and 9 . b) placi
secur Pritg SepupRa leas Aa¢ magnet gcth %avf?age of B¢ it "Efﬁ%"f path for

lséjim%ﬁh%fenﬁéé ébn&%nm@tde MhbricRiitRfbPe §@ Wb &AVSs the interior

fromthe lubricant before the |ubricant |eaves the

Peberior path, wherein the at |east one magnet is

pl ac t t.erq

Phat T RaOUET o ors ot bk a8 Plal @ i Gl Litin (88 i path,

éllwélthﬁt%,ﬂuﬂﬁei* wabsiryetedst ep b) furt her conprises

pl acing and securing at | east one magnet at the

circunferential surface of the interior path opposite -

fhe olhd method 8if ki bt Werdeinfthe Istep rh) 1fBrtheshesmgirisest plecing and
f her .

S0 1 b e GRTR, 2 R REh0 Abe T oG, Bty opposie

tHeeutisit eri or path on its central Iongltudlnal axi s.

19. The method of claim 16, wherein the step b)

further conprises placing and securing an annul ar

MRgNeThaMrethod dfhelaiauité eﬁrher&lh&héi@feﬂt@rfuﬂﬁgn&imﬂr@es placing and

e L A A S

@@hﬁ”ﬂ&ﬁﬁgﬁﬁgmﬁg t he annul ar magnet corresponds wth
the circunference of the outlet, such that the

annul ar magnet is fittingly disposed within the

@sﬂt | the fibthod N OBLNPE Qﬂer&h%énsﬂeé,b)"\ﬁ%&' Eblﬁﬂ?ﬁessfyﬁﬂng and

b) further conprises placing securing at | east
Svaringgfh eTnUAr [D2gel W mdh%mmlﬂt»sthala@%mtrnmmsu haging a through

fiblk BT ANARL RbrcHt hAGE

20. The method of claim 19, wherein outer circumference of the annular magnet
corresponds with the circumference of the outlet, such that the annular magnet is fittingly
disposed within the outlet.

21.  The method of claim 16, wherein the step b) further comprises placing and
securing at least one magnet at various locations along the entire circumferential surface

of the interior path.

22.  The method of claim 17 or 21, wherein the method further comprises providing at
least one cavity on the circumferential surface of the interior path for fittingly disposing

the at least one magnet therein.



of the interior path. 22. The nethod of claim 17 or

21, wherein the nethod further conprises providing at

| east one cavity on the circunferential surface of

the interior path for fittingly disposing the at

| east one magnet therein. 10 23. The nethod of claim

18, wherein the nethod further conprises providing

one of the at |east one cavity at the surface of the

hi gher end of the interior pdh on its centra

| ongi tudi nal axis for fittingly disposing the one of

tBe atTht emthod of elaima dBevherdie thsi method] frthiONBTIRE PIRRAGing one of

E = . . .
OO PRI L Soe SR ob i LS RE P LI on s conrl
dtuadfiudinaltvixistfor fitingle dispdsing the bme afdhd 4t deest ongxiagnet therein.
cylinder block for supporting the tubular vertica

shaft, a rotor for driving the rotation of the

tubul ar vertical shaft, and a stator affixed to the
cylinder block. Lubricant is channelled fromthe

| ower end of the tubul ar vertical shaft through an

inlet of its interior path to the outlet. A magnet

is disposed within the interior path to trap ferrous
contamnants in the |lubricant before the lubricant is
distributed to other parts of the conpressor. 10032]

FI G 3 acconpani es the abstract.





