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1 Lubricant Supply Tube for Compressors FIELD OF THE INVENTION
The present invention relates broadly to a lubricant supply tube for
attachment to a drive 5 shaft of a sealed reciprocating compressor and to
a sealed reciprocating compressor. BACKGROUND Sealed motor-driven
compressors are used in many applications, and particularly in 10
refrigeration and air conditioning systéms. Such compressors are usually
of the piston type and compress the gaseous refrigerant into liquid phase.

Such sealedindieicaorh Sapiply Nobecfo s Garaptessarsn of the
sealed casing containing a liquid lubricant such as oil. Frequently,
lubricant supply tubes are used in which one end of the tube extends

Fielow eyt Y ENgsERP at an angle with respect to the axis of rotation.
15 The other end extends vertically upward toward the motor shaft to

ThevpiesertitvelivscitateT bl dhdrirenieRie thstutieappsipe drive
sh@tehatbasltherécpiddatficennisdssoednd pwasabldd thefidoating cemtsifugal.
force so as to be supplied to various moving components of the
compressor. 20 Fig. 1 illustrates a typical prior art supply tube which is
more fully disclosed in detail in U.S. Patent 5,088,579. Briefly, tube 1,
which is also referred to as an oil pickup tube, is rotated by a motor shaft
BACKSR®ANBe oil flows upwardly through oil passage 6 which extends

SelMQUEBSNARn C&@%.«%@@M Aadjsda shaflyAmplratyrshang, saeialang in
X defined by the inlet openin 20f t%%‘eﬁﬂl)é%&%er endicular to the
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colBR U SHSSHER B ENEling, alone-thR dengtbr ahdhediibe whrg timdaltesl a liquid

portions meet. A vane portjon extgnds cro s the fissuye at about a m ‘éj
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igher cost of manufacsug the fol eg ube i C](Hd qﬁ the v n%Portlon

The otor shaft rotates the iubricant supply u e suc e iquid lubficant is forced

upwardly in the tube by centrifugal force so as to be supplied to various moving

components of the compressor.

Fig. 1 illustrates a typical prior art supply tube which is more fully disclosed in detail in
U.S. Patent 5,088,579. Briefly, tube 1, which is also referred to as an oil pickup tube, is
rotated by a motor shaft 4 such that the oil flows upwardly through oil passage 6 which
extends through knob 7, crank shaft 5 and into shaft 4. As clearly shown, the plane X
defined by the inlet opening 2 of tube 1 is perpendicular to the longitudinal axis Y of the
angled portion of the tube.

In this design, the tube 1 is formed by folding a metal sheet into a cylindrical shape with
a gap or fissure extending along the length of the tube where the folded portions meet.
A vane portion extends across the fissure at about a mid point along the length of the
tube, for structural integrity of the folded tube. While noise reduction may be achieved
with such a design due to improve of gas release through the fissure, this design suffers
from the higher cost of manufacturing the folded tube including the vane portion.
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2 A similar form of oil supply tube is disclosed in U. S. Patent 3,858,685.
In this design, the tube is also connected to the crankshaft, and extends
downwardly therefrom at an angle with respect to the vertical axis of the
motor shaft such that the inlet end of the tube is 5 immersed in the liquid
lubricant. The tube again includes a longitudinal fissure, a lower portion
having a transversal section with a sginal shape, and the same portion
includes a paddle extending radially outward of the tube for forming
bubbles in the lubricant. However, again this design suffers from the

A fighersasbodinapsipciuiratbssiativelyscompies desigasofifedwesighOthe
As disclosed in U3, Patent Eé§4ﬁ{42% thagsaéggv:?v?aer%é%ggroe?%d tgt an angle
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witb relgrolviththettverrah Risisadf 8 aster ghall svelolhfiohetiides enth i pdeatenp is

imP¥sentrifugalifpree.dhadowas emskaidha israrkshalbisgrubinbemanglea lower
with respect to the rotational axi%of the qrq}nkshaft(jr%h csjgrrn%St .incre
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HoRbRieKdpilntistiefaarcHRaltreRrese Rl ddde A taianie sakgiaR relatively
compared to designs using a separate tube for attachment to the
Cor&énmgﬁglﬁ'}(? ﬁ}% eg the oil from the sump. However, such integration
can reduce the design flexibility as changes in the design 20 require

Asrg"scé:?o% 0 R the antire Craskshaft. While UCRANIoh R AT ¥ SIRANE BRERbise

relatively effective in lubricating the compressor components which are
levghipd dam CRTESANIEY HENAUIE Y RAHERESSRAS CH AP BigBfshaft so
as aéffettivetin red Ghingispmerpf tiperaciy fressotrfogapmeatd sutdweas eamll bethe
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flirst aspect of the present invention there is provided a lubricant. supply .
to {iLEse malﬁhéfﬁ%&fatmi9@féha?P&Farg%feaf?@éﬁpﬁ%%ﬂir@%lﬁarggg%?w of

the duct, and this is said to also reduce the noise level. Integration of the oil pick up into
the crankshaft represents a different design solution compared to designs using a
separate tube for aitachment to the crankshaft for drawing the oil from the sump.
However, such integration can reduce the design flexibility as changes in the design
require re~-design of the entire crankshaft.

While such prior art designs have been relatively effective in lubricating the compressor
components which are adjacent to the outlet ports of lubricant passages, they have not
been effective in reaching some of the compressor components, such as will be more
fully described hereafier.

SUMMARY

In accordance with a first aspect of the present invention there is provided a lubricant
supply fube for attachment to a drive shaft of a sealed reciprocating compressor
comprising an elongated first portion adapted for extending downwardly from the drive
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comprising an elongated first portion adapted for extending downwardly
from the drive 3 shaft and inclined with respect to a rotational axis of the
drive shaft for immersion into a lubricant in a lubricant sump of the
compressor, and terminating in a substantially elliptical inlet orifice
defining a first plane; and wherein the first plane is inclined with respect to
a second plane extending perpendic8lar to a longitudinal axis of the
elongated 5 first portion. An angle between the first and second planes
shafhagddadinesenditisssprabiowr 10sairae adigrbde fovaPaRfhleriRmRIsiRfHal 2
lubrﬂ{ﬁ«ﬁtarhd aﬁ@&@ﬁé%@ﬂaé@ﬁd}@wh@ iaalmﬁﬁaﬁr @habmmma&ﬂmglﬁwl degtesgantially
.Thes Jube include, an_elongate C lop, inclined wi ;
S UL 8L oG Al Coa e SEe i St e Ry wie
respRm e ethetand e ORI GEteNAIRg ReTPRREIT JareipRakinapariorf faFisadated
firs gd for connection to an eccentric portion of the drive shaft, and such
that the inlet orifice rotates substantially on the rotational axis of the drive
shaft. 20 The elongated second portion may be provided with at least one
An dogleseityssortiun fskrns GeseidPBresoRAloREl BXRSPIRY @fidbYfalp to 50
degld¥& second portion may be adapted for an interference fit with a
corresponding lubricant supply passage formed in the drive shaft. 25 The
second portion may be inclined with respect to the first portion, and in use,
An trmle dedreEpdio iR 808 esPRs Rnpeatdh 18 iRdNGrosienaftaroyt 30 to 45
degiliggtion parallel to but offset from the rotational axis of the drive shaft. 30
The lubricant supply tube may be adapted such that lubricant is provided
to parts of the compressor due to splashing of the lubricant caused by
Thectation ohthembiickisiesansipnaaiediseprOR BALKH e with respect to the

first portion, and in use, the second portion is adapted for connection to the drive shaft.

The elongated second portion may be adapted for connection to an eccentric portion of
the drive shaft, and such that the inlet orifice rotates substantially on the rotational axis
of the drive shaft.

The elongated second portion may be provided with at least one degassing port on a
side closer to the rotational axis of the drive shaft.

The second portion may be adapted for an interference fit with a corresponding fubricant

supply passage formed in the drive shaft.

The second portion may be inclined with respect to the first portion, and in use, the
second portion is adapted for connection to the drive shaft in a direction paraliel to but
offset from the rotational axis of the drive shaft.

The Iubricant supply tube may be adapted such that tubricant is provided to parts of the
compressor due to splashing of the lubricant caused by rotation of the lubricant supply
tube in the lubricant sump.
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4 In accordance with a second aspect of the present invention there is
provided a sealed reciprocating compressor comprising a lubricant supply
tube as defined in the first aspect. 5 The compressor may be an induction
compressor. The compressor may be an inverter compressor. 10 Brief
Description of Drawings Embodiments of the invention will be better
understood and readily apparent to ohe of ordinary skill in the art from the
following written description, by way of example only, and in conjunction

In guithrtieewr aiing seeonthirspetbatigerresantinstrivarsransoravipp agsaled

reciirReiRgOE AHpER o HRSHERE SeMlinahYieupehatsBaled defined in the first
maotor-compressor unit incorporating the lubricant supply tube according

35R8%ne embodiment of the invention; Fig. 3 shows a detail of Fig. 2; Fig. 4
shows another detail of Fig. 2; and 20 Fig. 5 is a Table showing one

TheXampieseithayedustionedibie camprigssor noise level achieved by the

present invention. Detailed Description Referring to Figs. 2 and 3, a
motor-driven piston type compressor is illustrated, and it will 25 be readily
Thandeystwssdriyahbs@skitedanaiRPEgstbat such units include a sealed
casing 10 enclosing a motor 12. A cylinder block 37 including the cylinder
20 and a bearing 39 for supporting the drive shaft 18 is provided. Motor
12 includes a stator 14, a rotor 16, and the output drive shaft 18,
Brisfiigsceiptio moeiiutitrgsompressor supplied with typically either a 50

Hz or 60 H er.s ly. As.al in Fj i tail
e S s oo 5 28 Rt A BTE IR one

of gipnanvedidennecardrr e datpyisWItRitfRCiplitferopyay of example
onGORRERiBeNI0ACEEiswerRedesviagaistowR8rby a bearing in the form of a

piston pin
Fig. 1 is an illustration of an oil supply tube of the prior art;
Fig. 2 is a cross-sectional view of a sealed motor-compressor unit incorporating the
tubricant supply tube according to one embodiment of the invention;
Fig. 3 shows a detail of Fig. 2;
Fig. 4 shows another detail of Fig. 2; and
Fig. 5 is a Table showing one example of the reduction of the compressor noise level

achieved by the present invention.

Detailed Description

Referring to Figs. 2 and 3, a motor-driven piston type compressor is iliustrated, and it wil
be readily understood by those skilled in this art that such units include a sealed cas_ing
10 enclosing a motor 12. A cylinder block 37 including the cylinder 20 and a bearing 39
for supporting the drive shaft 18 is provided. Motor 12 includes a stator 14, a rotor 16,
and the output drive shaff 18, configured as an induction compressor supplied with
typically either a 50 Hz or 60 Hz power supply.

As also shown in Fig. 2, and in more detail in Fig. 3, shaft 18 comprises an off-set or
eccentric portion 24, which in turn, drives connecting rod 26 and piston 28 within cylinder
20. Connecting rod 26 is connected to piston 28 by a bearing in the form of a piston pin
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5 32, which is hollow and secured to the piston 28 by way of a locking pin
25 in this example embodiment. The legs of a U-shaped washer 34

extend between the interior wall of the piston 28 and the outer side

surface of rod 26. 5 As shown in more detail in Fig, 4, a lubricant supply
tube 40 is connected by a vertical straight portion 40b to the lower end of
the eccentric portion 24 of the shaft 18 so as to rotate with the tip 42 at

the open end of an inclined portion 40a of the tube 40 substantially on the

32 retaitbnal laliswi 4t skafrd® tonthisipisiemmiielynydithentodkias siaightin this

exRRHoR AR Imataches iy iher %Cgeiﬂété‘eﬁQﬁﬁ@ﬂe?%b)é)ﬁ@dﬂtﬁéf@&?p&éhntertor
into a 10 corr pon%q g ol Lsupply passa gﬂernal to the eccentric

ed
wall Sf Bﬁ@ﬁt,oﬁ aneenging et ?bd%n ﬁ%ﬁtoﬁ dI']%e inclined portion 40a of

the tube 40 extends at an angle, B, with respect to the axis 44 such that a

AsSRSIEATR sk aseil sﬁﬁ%th@ §mﬁd®@@ﬂﬂwm&&ibyyvﬂéméh@dl@ea%mcal

15 as illustrated in Figure rab the angle,.B in natlo (o)
St SRR A0 BT SO A B ioh 1 ALEaglcte so as to
rotegspatt thehBraxia 44, thadothin v@&"ﬁtﬁicaf gwa@hﬂp@rﬂ@ﬁfm&%laﬁé@atube 40
suﬂ%@&ﬁﬁ@ S8 9IRS SIDGRAEI 43394 a%gtpagrm% taiiprakmdsdhaft, the

shaft 18 20 A lubrican et ort 35 is form ecess oove
SRR AN BRI 2 o T A B o P e e 2
copessagingiorupely ipetregprihdeibnostdel tfzsmﬁtﬁlctr@ﬁi@tb?ﬂzswtendmg
int@isionRmn 32 (see Figs. 2, 3). Another lubricant outlet port 47 is formed at
the bottom of the drive shaft 18 and in fluid communication with a helical
lubricant passage 49 formed on the surface of the drive shaft 18. The
Thpassage $9r2stdfiminkiies tabevd sxtapgepienit] didise Beouithiesoemrto the axis

44ldbicalion, %ngrﬁ%%@ﬁtié’é" &if fag mgﬁ%@ﬂrﬂwm@peﬁéﬁ@&p‘lﬂthm the tube 40

embodiment, parts of e co ssor $ asher 4 and t
aséﬁﬁﬁ?ﬁﬁtgﬂﬂfbg&’@ ‘he r%% RS %%ﬁhetP nm 55 (seé)?f(Icm @% Saretne

or @ aﬁahmh@é@u@lgfwmmoﬁéllylegmﬁmwh tgﬁﬂﬁétéplﬁtﬂnm@@&éa?éd ﬁw@ical
streRgie petation@h theunddineddaartionr 4Raaithe Boe4H)-on a side closer to the

rotational axis 44 of shaft 18

A lubricant outlet port 35 is formed in a recess or groove 45 on the eccentric portion 24,
allowing provision of lubricant via the internal passage 38 formed in the connecting rod
26 and to the piston 28 and piston pin 32 (see Figs. 2, 3). Another Eubricant outlet port
47 is formed at the botiom of the drive shaft 18 and in fluid communication with a helical
lubricant passage 49 formed on the surface of the drive shaft 18. The passage 49
terminates above an upper end of the bearing 39 for lubrication during operation of the

COMpressor.

In the example embodiment, parts of the compressor such as U-washer 34 and the
sliding surfaces of the piston 28 and connecting rod 26 (see Figs. 2, 3) are
advantageously additionally lubricated by the splashing created by the rapid rotation of
the inclined portion 40a of the tube 40.

Referring more specifically to Fig. 4, and contrary to the prior art oil supply tubes shown

~in Fig.1, the plane “X” defined by the inlet orifice 42 of the tube 40 extends at an angle,
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Referring more specifically to Fig. 4, and contrary to the prior art oil supply

tubes shown in Fig.1, the plane "X" defined by the inlet orifice 42 of the

tube 40 extends at an angle, 6 A, with respect to a plane "Y" which

extends perpendicular to the longitudinal axis 48 of portion 40a of the

tube 40. Because of terminating the tube 40 with the inlet orifice 42 at an

angle A, it has been found that the ndise level of the compressor can be

substantially reduced. For example, as shown in Table 1 of Figure 5, at
A, pithregdet 060N Oy Bchupitndscamendridaets thmeodviam g of
pofisiises! th ofiRd %ﬁg@@gg%d%@dﬁi%ﬁrﬁﬁ@thg tﬁéhﬂ?\é&bﬁﬂﬁ?}ﬁfﬂﬂe@&ﬁi@& at

in the range of abo 0 egree easured at the hi equency ..
a0 BBRE A RAERRER BB o d 6y e OB L 1) e P gty
reddaca Fangaaime. 26 sitwwn i teldo Heffdesrarid préfeliaBRrombtadapower
suﬁg%/t%?@é]}?%ﬁéﬁel%h%@Bb@éltﬁiﬁav@F&f&&ﬂgPQhUQer"rﬁdﬁ{nﬁﬁﬁ?@@btmafhn can be

extent sufficient for causing splashing, of lubricant t jacent
oSN R P D LR AL o h e S G e R ey o te
highi$tenie2@yavahdonnecting rod 26 (see Figs. 2, 3). It has further been

recognized by the inventors that this additional lubrication facilitates noise

reduction in the operatjon of the 15.compressor. This noise reduction._is i
e RSN R e ek S
abgsibd Fig. 59 degrenssadlaireierabtatinmoniinut 3 éostd wWeeeresnihroveigthef the
vosek2d nsiitingRerpeiesobhamolufibritRe 40USRNSBIRMALE of lubricant to

embodiment is made from carbon steel,.and antageously 20 .
o BBy e TG, ST e e s ERG cftafeh of the piston
28candbeorfagticataddrdm (stseFQsitablématehak %‘ﬁﬂﬁshﬁ&@iwﬁimd by the

invahbeatinn achnikss NpAdesremaedinvsseuoaihe fasegeingon of the
description_of one emgo iment of tdhgtpre ent.inven iop it}will,pq g% foami

compreRetit thAP RO rEge g o B EE AT A E A cRISVRE agarding both improved 2

of inerightiotheaneioite (sedUTtoR IorT angses SO rhevER anreofLbg e 4, which

imbrsvesenafdulicRat sURp - hdresscpwing) lubricant from sumps. It will also
e understood that the foregoing description of one embodiment is purely

illustrative of the principles of the invention,
The tube 40 in an example embodiment is made from carbon steel, and advantageously

fabricated by tube forming. However, it will be appreciated that the tube can be
fabricated from other suitable materials and using different fabrication techniques, in

different embodiments.

From the foregoing description of one embodiment of the present invention, it will be
apparent that the foregoing objects are achieved regarding both improved lubrication
and noise reduction of compressors which are lubricated by the use of lubricant supply
tubes drawing lubricant from sumps. it will also be understood that the foregoing
description of one embodiment is purely illustrative of the principles of the invention,
rather than exhaustive thereof, and that numerous variations of the illustrated
embodiment will become apparent to those skilled in the art of compressors.

For example, it will be appreciated that the present invention can be equally applied to
inverter compressors in which the speed of the motor can be controlled using signais
from a control box, as is understood in the art.
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rather than exhaustive thereof, and that numerous variations of the
illustrated 30 embodiment will become apparent to those skilled in the art
of compressors. For example, it will be appreciated that the present
invention can be equally applied to inverter compressors in which the
speed of the motor can be controlled using signals from a control box, as
is understood in the art. 7 CLAIMS 17 A lubricant supply tube for
attachment to a drive shaft of a sealed reciprocating compressor
CLAMM®rising: an elongated first portion adapted for extending downwardly
from the drive 5 shaft and inclined with respect to a rotational axis of the

drive S1P4f30Y SiRIBR B aI0BRELA A UiRAEhPs Bt EciProcating

conmpressssaaedrtgsmimating in a substantially elliptical inlet orifice
defininga djksigalanai-answbarain the fist AlangiisiReingeithresrer! Wive
a second plane_extendlngiger endicular to a longitudinal axis of the

o ek R e e R

an érigle betweasn thesfirgbrinatt secomdblasesosiinetiseroraer tfraboatingsin a

to 50,dearasy 35S RECHISURAN Abe Rk GIai ZHuherein an angle

between the first and 15 second planes js in the order of about 30 to 45
degree¥" S hERIBRE RS, Epi(}c{ﬁrﬁg SRy R PR BreBE AT R EKREing
whererpeedicipalyo wbeditotink s of dnyealerd gedditet portion inclined with
respect to the first portion, and in use, the second portion is adapted for
onpection to the drive 20 shaft. 5. The lubricant supply tube of claim 4

e R B RN R84 AN (SO BEH 1D RAKETR Hocae! and
eccestricchoeies sfithbalovestiafboahdstechittegreke. inlet orifice rotates
substantially on the rotational axis of the drive shaft. 25

3. The lubricant supply tube of Claim 2 wherein an angle between the first and

second planes is in the order of about 30 to 45 degrees.

4. The lubricant supply tube of any one of the preceding claims where the supply
tube includes an elongated second portion inclined with respect to the first

portion, and in use, the second portion is adapted for connection to the drive

shaft.

5. The lubricant supply tube of claim 4, wherein the elongated second portion is
adapted for connection to an eccentric portion of the drive shaft, and such that

the inlet orifice rotates substantially on the rotational axis of the drive shatft.

6. The lubricant supply tube of claims 4 or 5 wherein the eiongated second portion

is provided with at least one degassing port on a side closer to the rotational axis

of the drive shaft.

7. The lubricant supply tube of any one of claims 4 to 6, wherein the second portion

is adapted for an interference fit with a corresponding lubricant supply passage

formed in the drive shaft.
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6. The lubricant supply tube of claims 4 or 5 wherein the elongated
second portion is provided with at least one degassing port on a side
closer to the rotational axis of the drive shaft. 30 7. The lubricant supply
tube of any one of claims 4 to 6, wherein the second portion is adapted
for an interference fit with a corresponding lubricant supply passage
formed in the drive shaft. 8 8. The lugricant supply tube of any one of
claims 4 to 7, the second portion inclined with respect to the first portion,

%ndﬁﬂé%ﬁﬁregaﬁt%miﬁﬁ%%d? aflaptedkion @Q@ﬁem@get%naqogﬂm #hafed
ina d Eectlon ge&rall FEg'!set ro t escreort%tlonal axis of the driv.

shaft”’5 &P BB hForta PR DU B 5 adprr o
suchamzadiiptitsatine @!m@ha%dwt@ draet@f dacatiortphessifseiisro the rotational

splashing afthaikiBrgant caused by rotation of the lubricant supply tube
in the lubricant sump. 10 10. A sealed reciprocating compressor

comprising a lubricant supply tube of any one of the preceding claims. 11.
Phelternpresanisopriatipa of amereiatheaiompiessardanigrinedtiction lubricant

ComPresRkdl® pard BEHOBRIRIBRISHL KA s MR BR iR dNELFRAMPERRRRH by
IS an erte ressor. . .
ro*a 1en 01[ t% 'P rscan?supply tube in the lubricant sump.

10. A sealed reciprocating comprassor comprising a lubricant supply tube of any one

of the preceding claims.

11. The compressor of claim 10, wherein the compressor is an induction

compressor.

12. The compressor of ciaim 10, wherein the compressor is an inverter compressor.



