O L PUW FOR A REFRI GERATI ON COMPRESSCOR Fi el d of the

I nvention The present invention refers to an oil punp

wao evoofogfinT ger ati on conpressors of the type whi BGT/BR2009/000011
conprises a generally hernetic shell inferiorly
defining an oil reservoir and internally carrying a
cylinder block in which is journalled a crankshaft for
driving a refrigerant gas punping nechani smand in
which is affixed an electric notor rotor, the assenbly
defined by ohe eUmMrkSDRf A RBHRICEBATCAN' TONGRESSOR
feri Iy In sed in the oil reservoir.
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congrel-sedaifl phk L91tbhesgpppigssor parts to be
Iubrlcated u5|nghthe rotati on of said crankshaft. In
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lower portion of a generally hermetic shell. This oil is
20 pumped until reaching the parts of the compressor
presenting relative movement, wherefrom said oil returns
to the o0il reservoir.
In compressors of the reciprocating type, the wvertical
crankshaft carries a lubricant oil pump, which conducts
25 said oil to the compressor parts to be lubricated, using
the rotation of said crankshaft. In these constructions,
the o0il is pumped from the 0il reservoir by spinning and
mechanical dragging. -
The most employed concept for o0il pumping in compressors
30 is based on the centrifugal effect to carry out the
pumping. The centrifugal effect uses the pump rotation
speed to generate a centrifugal force in the o0il, as
described in the patent documents W093/22557, US4478559,
US4569639; US4097185, FR2492471 and JP60-069275.
35 In these constructions, the oil pump generally presents a
pump body and a shaft, one of said parts of pump body and

shaft being rotatively stationary 'in relation to the



In these constructions, the oil punp generally

presents a punp body and a shaft, one of said parts of
w@eovp/otady and shaft being rotatively stati onaP@I/BR2009/000011

relation to theother part, %0 as to allow a draggi ng

effect on the oil being suctioned by centrifuga

force, resulting fromthe rotation of the notor, one

of said parts being al so provided with helica

superficial channels, in which the oil is ascendingly
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the rotor-crankshaft assenbl shaft being

atT%%h%alPBIBHeU§§4FH@8EaPF@S%Ft§tSgﬁrPHWB sheff, eksernally
t hprd@waanmuwg&fﬂ%al t beob’vaﬁkf‘d’iﬁf its nfg@llrUle | yurface and
carrres. a urrpsat orl'n atuuar .
o SRR T R T ' B0 eledrint Mol oFbacor, in
15h| edéer THi® onmgﬂﬂucstanlpnesgntswhabgadﬂ&ntayamhar sleeve
rel é@é‘st‘%&g*&}%xh%lkﬂovﬁh{oe%"f%“é &St H %‘ r of the

manuf act uri ng econony and ower tendency to ur e.
HoMEGeFriSuBRAteBnst ructi on requires a higher precision

| nTHe®UNsbNGL 168 | BBgLLEr bBFaderhRilhgni NnbeELAE Ohpbl€cation
pugPoggg¥08alS%JéggggJ@agh%MSFCgﬁ&SngglO& Egylgﬁﬁ tubular
20 sleeve 1is provided with helical grooves on its inner
surface and affixed to the rotor-crankshaft assembly, the
pump shaft being attached to one of the parts of stator
and shell.
In the document US4097185, the crankshaft inferiorly
25 carries a pump shaft comprising only a tubular body
provided, in its interior, with an inner impeller blade.
This construction presents, as‘advantages in relation to
the other known constructions, a manufacturing economy
and a lower tendency to failure. However, such
30 construction requires a higher precision in mounting the
impeller blade in the interior of the pump body, also
favoring the occurrence of failures.
Another known solution is described in the Japanese
patent document JP60-069275 related to an oil pump
35 comprising a tubular body inferiorly closed by a flat
wall in which are eccentrically provided windows which

are cutout, so as to define respective fins which are



Anot her known solution is described in the Japanese

pat ent docunment JP60- 069275 related to an oil punp
w@owpioy=ieng a tubul ar body inferiorly closed bRCEBRR@H/000011

wal |l in which are eccentrically provided wi ndows which

are cutout, so as to define respective fins which

aredi spl aced, by thermal variation of the |ubricant

oi |, between an inoperative position, substantially

coplanar to their rotation plane with the punp body,
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fins.

Objects of the Invention

25 It is an object of the present invention to provide an
oil pump for a refrigeration compressor which permits and
guarantees, safely and during the whole operational life
of the compressor, an adequate pumping of o0il to the
compressor parts with relative movement, said oil pump

30 presenting a simple and economical construction and
mounting without requiring the provision of means for
ascendingly centrifugally pumping the oil in the interior
of the pump body.

A specific object of the present invention is to provide

35 an oil pump, such as cited above and whose construction
and mounting presents low probability of failures and

which allows a high efficiency degree in using the



nmounting wi thout requiring the provision of neans for
ascendingly centrifugally punping the oil in the
w0 paoendan7 of the punp body. A specific object BPET/BR2009/000011
present invention is to provide an oil punp, such as
cited above and whose construction and nounting
presents | ow probability of failures and which all ows
a high efficiency degree in using therotation of the
punp tubul ar body for ascendingly and axially punping
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20 byimeansoof afi athaceptmpeciesdy; and a respective inner
impeller wall portion defining a deflector disposed
transversally to the direction of admission of the oil
through the open step and which, with the operational
rotation of the pump body, acts on said oil, impelling it

25 axially and ascendingly.

According to a construction of the present invention, the
open step at least partially projects inwardly from the
contour of the pump body, by means of an adjacent recess
provided in the region of said collecting wall portion,

30 wupstream of the open step, considering the direction of
the operational rotation of the pump body, the open step
and the respective recess being externally limited by the
periphery of the pump body in the region of the
collecting wall portion in which they are provided.

35 According to another construction of the invention, the
pump body has its lower end closed by a revolution

surface with a generatrix selected between a straight



provided in the region of said collecting wal

portion, upstream of the open step, considering the
walreoeo9ilen of the operational rotation of the PCFPBR2009/000011

body, the open step and thes respective recess being

externally limted by the periphery of the punp body

in the region of the collecting wall portion in which

they are provided. According to another construction

of the invention, the punp body has its | ower end
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Hopsti et L g8 s 2 and 3
20 Figure 2 represents an enlarged longitudinal sectional
view of the o0il pump illustrated in figure 1;
Figure 3 represents an enlarged longitudinal sectional
view of the o0il pump illustrated in figure 2, but rotated
in 90°;
25 Figure 4 represents a top plan view of the tubular pump
body illustrated in figures 2 and 3;
Figures 5A, 5B, 5C and 5D represent sectional views of
the lower end of the pump body and taken according to
lines A-A, B-B, C-C and D-D, respectively, in figure 2;
30 and
Figure 6 represents a perspective view of the pump body
in an inverted position and illustrating a construction
in which each stepped wall portion projects inwardly from
the contour of the pump body, in the region in which it
35 1is provided.

Description of the Illustrated Embodiment

The present invention will be described for a



Fi gures 5A, 5B, 5C and 5D represent sectional views of
the I ower end of the punp body and taken according to

WO 20ve®92A47A, B-B, C-C and D-D, respectively, inp¢T/BR2m@9/800011

5

10

15

20

25

30

35

; and Figure 6 represents & perspective view of the

punp body in an inverted position and illustrating a
construction in which each stepped wall portion

projects inwardly fromthe contour of the punp body,

in the region in which it is provided. Description of
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construction the crankshaft carries the oil pu
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di Pectly df9i%ed FReFet®tq% EhHRigd, tor example, of the

type formed by a stack of annular laminations presenting
an axial central hole 6a inside which is fitted and
affixed the lower portion 4b of the crankshaft 4.
Although in the illustrated construction the crankshaft 4
carries the o0il pump directly affixed thereto, it should
be understood that said crankshaft 4 can carry the oil
pump 10 in an indirect form, such as by affixing said oil
pump 10 to the rotor 6 of the electric motor. It should
be understood that the mounting of the o0il pump 10 to the
crankshaft 4 or to the rotor 6 does not interfere in the
solution object of the present invention.

The o0il pump 10 of the present invention presents a
tubular pump body 11, having an upper end 1lla affixed to
one of the parts of crankshaft 4 and rotor 6, and a lower
end 11b, immersed in the o0il of the o0il reservoir 3. In
the illustrated construction, the upper end 1lla is
affixed to the lower portion 4b of the crankshaft 4,

particularly through the interior of its lower portion



be understood that said crankshaft 4 can carry the oi

punp 10 in an indirect form such as by affixing said
w@edoopeamw7 10 to the rotor 6 of the el ectric nOPCI/BR209/000011

shoul d be understood that the nounting of the oil punp

10 to the crankshaft 4 or to the rotor 6 does not

interfere in the solution object of the present

invention. The oil punp 10 of the present invention

presents a tubular punp body 11, having an upper end
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20 opad atenal retaﬁsonlmb prov1ded in the region of the
collecting wall portion 12 upstream of the open step 13,
considering the direction of the operational rotation of
the pump body 11. In this construction, the open step 13
and the respective recess 13b are externally limited by
25 the periphery of the pump body 11 in the region of the
collecting wall portion 12 in which they are provided.
In the particular illustrated construction, the wall
portion of the pump body 11, provided with an open step
13, presents the latter completely projecting inwardly
30 from the contour of said pump body 11. 1In this
construction, the pump body 11 has its lower end 11b
closed by a revolution surface with a generatrix defined
by a convex arc, the collecting wall portion 12 being
defined in said 1lower end 1llb of the pump body 11.
35 However, it should be understood that the lower end 11b
can be closed and obtained from a revolution surface with

a generatrix selected between a straight line segment and



the punp body 11. In this construction, the open step
13 and the respective recess 13b are externally
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region of the collecting wai| portion 12 in which they
are provided. In the particular illustrated
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engebb?u@ioﬁhesQ%@BcQOd%1%% @mmﬁéﬂéréﬂrf¥““ﬁék£ﬁéd by a

understood that the lower end |ib can be c| osed and
SobtarakalFr diPg BEEBPLL oFaddr P A fef psrerag rprd wall,
sebech@glohanv\eentaestabcaisgbtf |tihée EePEddANTR, CeANEXn which
arc, the col]ect ion 12 being defined in

g. wa
sai ot GReP 8 %P|?g oF ?ﬁg body 11. In the case in
whizh the | ovduséenme tleidb m&ndﬂmuaihmmlwztheﬂupmmponbody 11

“%ié&&n%tg %g&%?ﬁﬁtcrglx Hefd nogh Py, 8-Sty or{‘Jh £d! {‘Syer end

ment, said fines an end wal |
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t he presents a cylindrical side wall Tie

andP ?gPF% ¥ QHS PIRtERSse Gy &AFdmEhdy § nrefess 13b of
f otlhe obnd Ml ,- smd‘tejred:ta:lngsuté atRe iHRtehich afpatkeotontour

op eps, 13 I vi de opposi t 0 one ano
OOEE ShE BubR, SLEnP O, Sl IR o 1 e AIPLDY nccining
l5pr@$ecmpﬁgleo whé li Aderficgr tdfe tdid odmtcduremferdetbuopgh the
% tag sjrecess 13b internally defining an
? IT714 for the oil which enters through the
BE% §tEEY19f PR T IRy Bt T \RYRFUR  imeepk bRent the pump
| nyesy-i an, the dhtraqrié@ﬂyb}lpr%gq@s%%d Q¥a R’ %Gfaﬁﬁaiﬁge for
dr aw st nplng ﬁr ex ang £d an1nateg st ee
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20 enth¢ i bemms -sphairtitad ﬂ@w&nﬂﬁﬂd 11b is submitted to a pair
of diametrically opposite radial cutouts, provided from a
non sectioned central region, coincident with the axis of
the pump body 11. Each radial cutout region has part of
the semi-spherical surface 1lowered, from the cutting
25 plane of the semi-spherical surface, defining an open
step 13, a respective recess 13b and a respective
impeller wall portion 14, such as above described. Each
open step 13 1is defined so that the respective opening
13a is turned to the o0il mass, in the direction of the
30 relative rotation of the oil towards each opening 13a of
an open step 13.
In another way of carrying out the present invention, the
oil pump 10 is obtained in a plastic material, with an
appropriate form already defining the open steps 13.
35 With the rotation of the assembly defined by the
crankshaft 4 and rotor 6, the oil pump 10 also rotates,

forcing the admission of o0il through the opening 13a



of dianetrically opposite radial cutouts, provided
froma non sectioned central region, coincident with

w0 bmoaxiig7 of the punp body 11. Each radi al cutPCI/BR2009/000011
regi on has part of the sem%spherical surface |owered,
fromthe cutting plane of the sem -spherical surface,
defining an open step 13, a respective recess 13b and
a respective inpeller wall portion 14, such as above
descri bed. Each open step 13 is defined so that the
r espeaédveyoperdmgop8a isseburied A9 the a@ill nassers nthrough
the dlrectlon anth relatlve rotathyn of the oil

?dg %Cﬁgopeniﬁb L R SR St e tiSSpe?d raises and
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appropri a orn1a rea defining the open steps 13 .
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he
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pufRe begyniasda nhi gh alloms the oil to reach the
movenment

co ressor g%rts w t.h rel ..1ln the
pafrti ul'a¥y Pl Gerraied fod’r V}t%e%%%%r} ehdva15t 3p- ¢ hge pump
15puh@dbody.lﬂSISyﬁnndE&@amﬂfEﬁMbed demibeipigerical surface
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whi ch defines the lower end_|lib of he oil punp 10 and
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20pospt Din, dehenigigng hisodppen and ddmi@dlt Beofpunits lower end

11b, until a region that ends at that provided with an
enlargement and described above. The conical surface
permits, internally to the pump body 11, an increase of
the ascending dragging speed, by centrifugal force, of
25 the o0il thrown, by the impact against the impeller wall
portion 14.
It should be also understood that the open step 13 can be
provided in a side wall 1llc of the pump body 11, at least
partially projecting to the interior of the contour of
30 said pump body 11, provided that said side wall portion
is submersed in the lubricant oil of the oil reservoir 3,
SO as to carry out the desired oil pumping. The open step
13, in any of the surfaces in which it can be provided,
can completely project outwardly from the contour of the
35 pump body 11, provided that said projection does not
interfere with the dimensions available in the interior

of the compressor, particularly in the mounting region of



body 11. In a preferred and illustrated constructive
option, the punp body 11 is conical fromits | ower end

wo pdw9/oetei | a region that ends at that provi decTBRIN0N00011
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enl argement and descri bed above. The conical surface
permts, internally to the punp body 11, an increase

of the ascendi ng draggi ng speed, by centrifugal force,

of the oil thrown, by the inpact against the inpeller

wal | portion 14 . It should be al so understood that
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spaced apart, on the wall of the punp body 11 in mhlé%

they-are provided, each at l|east partially projecting
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shoul d he _understood that this, arhlcular construction
dotRERB ed to protect herein is the principle and not the

specific application or particular constructive form.



inmply any restriction to the other possible
conbi nations within the nost generic concept exhibited

wheorogiopei4that is intended to protect herein i SPCTBR2009/000011

princi ple and not the speciltic application or
particul ar constructive form CLAIMS 1 . An oil punp
for a refrigeration conpressor of the type which
conprises a shell (1) interiorly defining an oi
reservoir (3) and carrying: a cylinder block (2) in
which is journalled a crankshafmMg 4) having a | ower

B bunt Re) BB 58kt Fok cEanpe LRt iRh trBkeRspy B the cvee
anWbithp@waG$@¥*ha&lﬁ@eéltuﬁulainﬁenpobbﬁyd@ﬁmnlng an oil
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(4) and rotaor. (6) , so a5 to operationally rotate

5t hef el d Sthv AnF et tend4 (| | iHVinfhefsetPYer t pertion

10

15

20

25

30

35

8' |(4b§3§i)ra/rol rel(e_?e)tmcch?ba@feltrﬁoteﬂ i HGDha%ffbﬁeﬁur@cound the
(0] caonpri ses. . a eas one co

oo rsn e R miibla 9, TRt SRRnkEnagh | [ [an oil pum
relad) ohavanghe axisulefr rpptngd ilmodyf (1 hke, csaphshatﬂy(mpunted
angod8B§r| i a}%a £HE0T ot %S?&Eh%‘é QR§n afﬁ&pr&?% (6), so

di Spose e secant 0O a Cross section
pUAP b@d;pp(elrla)tlonc‘nlJtmer@é@t@ntbﬁrgar-éhc@lndecha‘hvgngvaal lower

poghgon (d2)) angndefidiang a0 ORe ng di43a) rfe%rerVOJ.r (3),
admittin the il, to the interior of the punp
( ﬁlyiﬁsgﬁ_éiés pett FHRE | FR&r RURR P@ﬁiymdml)po?@mﬁlses at
(182agdef iolﬂlieng:cal Jc&acftlm'g owa T spesedohr ansVver sghmherée@d in the
the.directio oil _thro

th
S bt (195 RS SR ra PR PRt BpEPE: PEnd) SForRERSASDr OF the
t her@nlkrph«bﬁdy (¢1l1pnd atforordsdial midsentpat | Lagstt one open

axé@%ﬁy(ﬁgf a%ﬁ%@@s@%’ﬁn. |pigﬁ%(§éc t ag g%BSS section

for in c , Characte int e open step
atof ehbe rpamn alPCP@Y pkdf et 31 Higr dCI%ngqurﬁ?f heaégnceddecting

ofwat@ &stmstimly (1le), , aRd TRANS g aanadbllaéﬁﬂhgr epleﬁas for
3% rOVI the region of, said collectin bmg

borBuhie £23) they pity G (RE Tt teptpd SByTD body (11)

comﬁddealngdépecﬁnvaﬂlxnnaﬁ tiheadissat iwanl portion (14)
defining a deflector disposed transversally to the
direction of admission of the oil through the open step
(13) and which, with the operational rotation of the pump
body (11), acts on said o0il, impelling it axially and
ascendingly.

2. The oil pump, as set forth in claim 1, characterized

in that the open step at least partially projects
inwardly from the contour of the pump body (11), by means
of an adjacent recess (13b), provided in the region of
said collecting wall portion (12), upstream of the open
step (13b), considering the direction of the operational
rotation of the pump body (11).

3. The o0il pump, as set forth in claim 2, characterized

in that the open step (13) and the respective recess
(13b) are externally limited by the periphery of the pump
body (11) in the region of the collecting wall portion
(12) in which they are provided.



rotati on of the punp body (11) . 3 . The oil punp, as

set forth inclaim2 , characterized in that the open
wGe@p/092i8) and the respective recess (13b) ar ePCT/BR2009/000011

externally limted by the periphery of the punp body

(11) in the region of the collecting wall portion (12)

in which they are provided.4 . The oil punp, as set

forth in claiml , characterized in that the punp body

(11) has its lower end (lib) closed by a revol ution

susf aChewidil gpuyaneras r sxtsdloethed beten a, stharghterized
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| NELEEMY £ GRALAG! EOhESHy! t@ﬁg blpCBERy = 2R) (1B means

nd the respective recess are- externat mted
10by0fh@rpe¢dm@¢lyt ofreciesspu lb dpreyipedn thhethéglliﬁ‘glon of
of sh g e@hh@@thﬁg Wal11 %ft%(%ii i ny #é‘t%ahhed/f afBe open

provided. 7 . The 0|I punp, as set ort in an
clSFRR 413)5 LRPssdering aeher A3&gctiophat t‘Héel gRerational
enﬂothtbdnoéfthﬁeppﬁmpbbd&y(111)|s cl osed by a sem

g Ecal urf ace. e [0 pugp S. se raE@erlzed
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opem st epswhisdh, tREGULRE| Yrabedqear cunt erentially

spaced. apar each at | east partiall roj ectln
|EmarEP§pPﬂgm as set fgrth %n %n@ claims 4, 5 and

20 6, characterized in that the lower end (11b) of the pump

body (11) is closed by a semi-spherical surface.

8. The o0il pump, as set forth in claim 1, characterized

in that the impeller wall portion (14) is defined by a
deformation of a respective wall portion of the pump body
25  (11).

9. The o0il pump, as set forth in claim 1, characterized

in that the pump body (11) comprises a plurality of open
steps (13), angularly and circumferentially spaced apart,
each at 1least partially projecting inwardly from the
30 contour of the pump body (11), by means of an adjacent

recess (13b) provided in the region of said collecting

wall portion (12), upstream of the respective open step
(13), considering the direction of the operational
rotation of the pump body (11), the zrecess (13b),

35 disposed upstream of each respective open step (13),
defining an impeller wall portion (12) of another open

step (13) disposed immediately upstream.



contour of the punp body (11) , by neans of an
adj acent recess (13b) provided in the region of said
wa@oibeexikng wal | portion (12) , upstream of theBCT/BR2009/000011

respective open step (13), 18onsi dering the direction
of the operational rotation of the punp body (11) ,
the recess (13b) , disposed upstream of each
respective open step (13), defining an inpeller wall
portion (12) of another open step (13) disposed
i nedi @hel pildppmpamakl.setheEaitdh pipeclasmsel thntrhctarized
cl a e t ac e 1
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of waPe pYPPibRdys (ddd pur b @it)pump, as set f0fth
in claim10,_c aracterlzed In that the punE bo é 1%
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respect Ive Cess are ext ern

10 pepndphék Yo bf of hiehpuppmboegdy 14311 n the regi on of the
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provi ded. 13 he oi | Eunp, as_set forth in clainriz,

chi? adh@h zBBei iPReTat SERR | bwr @RE (Fi®) T¥SRaRt ipigprecess
body3lllaresertosrdl by nimered-sphenécpersphéageof the pump

body (11) in the region of the collecting wall portion

15 (12) in which they are provided.
13. The oil pump, as set forth in claim 12, characterized
in that the lower end (11b) of the pump body (11) is

closed by a semi-spherical surface.
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