O L PUW FOR A REFRI GERATI ON COVMPRESSCR Field of the Invention The present
i nvention refers to an oil punp for refrigeration conpressors of the type
whi ch conprises a 5 generally hernetic shell inferiorly defining an oi
reservoir and internally carrying a cylinder block in which is journalled a
crankshaft for driving a refrigerant g's punpi ng mechanismand in which is
affi xed an electric notor rotor, the assenbly defined by the 10 crankshaft
and rotor carrying an oil punp inferiorly inmersed in the oil reservoir.
Background of the Invention An inportant factor for the correct operation
of nost refrigeration conpressors is the adequate |ubrication of 15 the
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an electric motor rotor, the assembly defined by the
10 crankshaft and rotor carrying an oil pump inferiorly
immersed in the oil reservoir.

Background of the Invention

An important factor for the correct operation of most
refrigeration compressors is the adequate lubrication of
15 the components which have a relative movement between
each other.
The Jlubrication is obtained by pumping lubricant oil
provided in an oil reservoir defined in the interior of a
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 oil reservoir.
In compressors of the reciprocating type, the vertical
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 oil is pumped from the o0il reservoir by spinning and
mechanical dragging. ‘
The most employed concept for oil 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 o©il, as
described in the patent documents W093/22557, US4478559,
US4569639; US4097185, FR2492471 and JP60-069275.
35 1In 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



The nost enpl oyed concept for oil punping in conpressors 30 is based on the
centrifugal effect to carry out the punping. The centrifugal effect uses
the punp rotation speed to generate a centrifugal force in the oil, as
described in the patent docunments W93/ 22557, US4478559, 1354569639,
US4097185, FR2492471 and JP60-069275. 35 In t hese constructions, the oi
punp general |y presents a punp body ard a shaft, one of said parts of punp
body and shaft being rotatively stationary in relation to the 2 other

part, so as to allow a dragging effect on the oil being suctioned by
centrifugal force, resulting fromthe rotation of the nDtor one of said
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The solution US6450785 presents the pump shaft externally
provided with helical grooves on its outer surface and
inferiorly attached to the electric motor stator, in
15 order to remain stationary, while the tubular sleeve
rotates together with the shaft and the rotor of the
electric motor. .
The solution object of Brazilian Patent Application
PI0604908-7 presents an oil pump in which the tubular
20 sleeve is 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



In the docunent 1394097185, the crankshaft inferiorly 25 carries a punp
shaft conprising only a tubular body provided, inits interior, with an
inner inpeller blade. This construction presents, as advantages in relation
to the other known constructions, a manufacturing econony and a | ower
tendency to failure. However, such 30 construction requires a higher
precision in nounting the inpeller bl ade in the interior of the punp body,
al so favoring the occurrence of failures. Another known solution is
described in the Japanese patent docunent JP60-069275 related to an oi

punp 35 conprising a tubular body inferiorly closed by a flat wall in which
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fins. the latter, requlrlng the provision of the fins as
15 deflecting elements to direct the o0il through said
windows. This solution presents a constructive
sophistication which raises considerably the production
cost of said component. Moreover, the oil admitted in the
interior of the pump body is ascendingly pumped, by
20 spinning, requiring the pump body to present an inner
construction which produces the ascending pumping force,
from the centrifugal force applied to the oil mass by the
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 oil 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 wusing the



bj ects of the Invention 25 It is an object of the present invention to
provide an oil punp for a refrigeration conpressor which permts and

guar antees, safely and during the whole operational |ife of the conpressor,
an adequate punping of oil to the conpressor parts with relative novenent,
said oil punp 30 presenting a sinple and econom cal construction and
nmounting wi thout requiring the prOV|S|on of nmeans for ascendingly
centrifugally punping the oil in the interior of the punp body. A specific
obj ect of the present invention is to provide 35 an oil punp, such as cited
above and whose construction and nounting presents Iom1probabi|ity of
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the pump body, in the region of said collecting wall
portion, and defining an opening for admitting oil to the
20 interior of the pump body; 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 upstream 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



30 upstream of the open step, considering the direction of the operational
rotation of the punp body, the open step and the 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. 35 According to anot her
construction of the invention, the pu body has its | ower end closed by a
revolution surface with a generatrix selected between a straight 5 |ine
segnent and a convex arc, the collecting wall portion being defined in said
| ower end of the punp body. In a particular variant of this solution, the

| ower end of the punp body is closed by a sem -spherical surface. 5
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Figure 1 schematically represents an enlarged

longitudinal sectional view of a refrigeration compressor
15 presenting a vertical crankshaft, which inferiorly
" carries an oil pump constructed according to the present
invention, a lower end of the oil pump being immersed in
an oil reservoir defined in a lower portion of the shell
of said compressor;
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 c¢il pump illustrated in figure 2, but rotated
in 90°9;
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 is provided.
Description of the Illustrated Embodiment

The present invention will be described for a



lines A-A, B-B, CGC and DD, respectively, in figure 2; 30 and Figure 6
represents a 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 35 is
provi ded. Description of the Illustrated Enbodi nent The present invention
w Il be described for a 6 reciprocatiﬁg herneti c conpressor (for exanple,
of the type applied to a refrigeration system presenting a generally
hermetic shell 1, carrying a cylinder block 2 which defines a cylinder 2a
Wi thin which actuates a 5 reciprocating pi ston (not illustrated), in a

ower portion gf Jlgs%oegek ) hfa%&neglgefaoﬂxgsiﬁggopl (RS el MPCERLT O
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nount i ng of thd ol to the ¢rankshaft e r ot or oes not
interfere in tﬁ@rtlon 4 which has a tubular form 1n the illustrated
15 construction and which carries an oil pump 10.
The cylinder block 2 secures a stator 5 of an electric
motor, further including a rotor 6 attached to the
crankshaft 4, so as to rotate the latter upon operation
of the motor, said rotor 6 being, for example, of the
20 type formed by a stack of annular laminations presenting
an axial central hole 6a inside which 1is 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
25 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 oil pump 10 to the
crankshaft 4 or to the rotor 6 does not interfere in the
30 solution object of the present invention.
The o0il pump 10 of the present invention presents a
tubular pump body 11, having an upper end lla 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
35 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



30 solution object of the present invention. The oil punp 10 of the present
I nvention presents a tubular punp body 11, having an upper end ha affixed
to one of the parts of crankshaft 4 and rotor 6, and a | ower end 11b,
imersed in the oil of the oil reservoir 3. In 35 the illustrated
construction, the upper end Ila is affixed to the |lower portion 4b of the
crankshaft 4, particularly through the’interior of its |ower portion 7 4b,
which is tubular. The punp body 11 of the oil punp 10 of the present

i nvention conprises: at |east one collecting wall portion 12, imersed in
the oil, eccentric in relation to the 5 axis of rotation of the crankshaft

4 and deforned o) n §ﬁ§; one open step 13, disposed in a plane
secant to a créis §£§?§0%33§ % body 11, in the region of said
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axially and present at least one open step 13, disposed in a plane
secant to a cross section of the pump body 11, in the
region of said collecting wall portion 12, and defining
an opening 13a for admitting oil to the interior of the
10 pump body; and a respective inner impeller wall portion
14 defining a deflector disposed transversally to the
direction of admission of the o0il through the open step
13 and which, with the operational rotation of the pump
body 11, acts on said oil, impelling it axially and
15 ascendingly. ‘

According to the present invention, the open step 13 at
least partially projects inwardly from the contour of the
pump body 11, in the region of the latter in which it is
provided, said open step 13 being defined by means of an
20 adjacent recess 13b provided 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. In 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 lower end 11b 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



15 ascendingly. According to the present invention, the open step 13 at

| east partially projects inwardly fromthe contour of the punp body 11, in
the region of the latter in which it is provided, said open step 13 being
defined by nmeans of an 20 adj acent recess 13b provided in the region of the
collecting wall portion 12 upstream of the open step 13, considering the
direction of the operational rotation %f the punp body 11. In this
construction, the open step 13 and the respective recess 13b are externally
limted by 25 the periphery of the punp body 11 in the region of the
collecting wall portion 12 in which they are provided. In the particular
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interior of the contour sATECFEtesEt 1 |n?ernafly
defini ng of the pump body 11, said recess 13b internally defining

15 an impeller wall 14 for the oil which enters through the
open step 13.
In a way of carrying out the present invention, the pump
body 11 is obtained by progressive draw stamping, for
example, cold laminated steel adequate for such stamping.

20 The semi-spherical lower end 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 lowered, 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 is defined so that the respective opening
13a is turned to the o0il mass, in the direction of the

30 relative rotation of the o0il 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



15 an inpeller wall 14 for the oil which enters through the open step 13.
In a way of carrying out the present invention, the punp body 11 is
obt ai ned by progressive draw stanping, for exanple, cold |amnated steel
adequate for such stanping. 20 The sem -spherical lower end |lb is
submtted to a pair of dianetrically ogposite radi al cutouts, provided from
a non sectioned central region, coincident wwth the axis of the punp body
11. Each radial cutout region has part of the sem -spherical surface

| owered, fromthe cutting 25 plane of the sem -spherical surface, defining
an open step 13, a respective recess 13b and a respective inpeller wall
portion 14, su ahov scl.i he a o] P~13 | i t hat

t he respectivquﬁ§%Fn§81§§9§§(#ﬁghgﬂxg%qg%egg?lé%%sg%ﬁi%ﬁ% gédggggﬁggn of
the 30 rel ati veheorRensRgot3ahel oft eRRrgeRedéh d56nSRECE3526FCAN2BPen
step 13. In anddiar osay ief thabwyi agaudt tdie pngsdneri medbt poptibhe1oj | punp
10 i s obtained j .pl.astic teri it r ja f al y
defining the oﬁleer@ugtlgés%&l?. %%tﬁé%%ee & gf%?i ggPoggéhe%glgsggnlg% Létg%jned by
the crankshaft surgager ofér &het hevspl pody 10 al s'Bh‘Fot‘é%Jes,lﬁorgPﬁ@W’Phe
adm ssion of oidangenetghly hen@pesitdi 138 astendr mbdohyheahd opasrswepl 13. As
the oil enters throug e ni ng f 0 , SktS rai ses
and said oil i§ﬂ$ﬁ%%hﬁu§gaF§§§ ?Eé %%%gﬁvgfqha ?Rm%%§?8%§12?5r8§5§§%b t he
slide between tFHFEVARRAf iimtEifd PHeP i hedy snduihaes GLleWe e dbdyt21. The
oihl is th[) own t@a@ﬁnthﬁl Eymprsk S cpa&ttswasﬁ;eﬂ@uatfﬁrmg{mvtehenitdnn% vBé| of

t he punp bo 11, .reachin % i oil_c Vi i punp
body and wﬁﬂ%hF?Fféﬁgg?ﬁeqéﬁﬁgggaggéc%%?hé é%ﬁb?§§%§{ g%%t%qaﬁfﬂprélgtive
movenent. | n t PO bedyt ilduligr nauntedr aned afiwpdi heYuppérgergepbaldt t he
punp body 11 i snyeughedhandnabiigedorbyhbetpupiessofet poroUgh 4heot
interior of th%h%ubulak?hgg@r4port|on 4b of the crankshaft 4. In a way of

carrying out the pfgggn i'hventi on, the punp 15 body 11 is cylindrical from

the sem - spheril®ala 3@yt e Cparying Wk cthelatyerent: HavepkéPlendhe| BUBP t he
oi | punp éO#andmaypﬁmi ofd YCylﬁﬁ@ﬂiéa]anfﬁ&haEE@dl;;@éhﬁi—Bﬁhéﬁﬁd:aI Ubu]%'ﬂéced .
portion, defining, the uppe nd.ha of, t unp 11. . Ip a preferred an
illustrated coﬁ§3F68Piv§9§% g% i on; %%% gﬂﬁ%rb%%§ %ﬁ?i%fcg%?cg ff?%ﬁ?its

| ower end 11b, 1@nt ianda segevhorhat enekenfis t vt mrvirged weyhingrical

enl argenent andugesari bedt 28RV ede Fhgi gPnieal uSpsd 2ol pe14ri &8, thatgamgl |y to
the punp body }}, an Jnc&easg pt_the ascendjn gra in s%%ed rb i
centrifugal fo 8@? ot? 25 Phe? o HTAHFS , ?ﬁﬁtg% Pﬁ%gi% galﬁgF P%E Yﬁpeller
wal | porti dd 14ption, the pump body 11 is conical from its 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 oil 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 1lc 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,
s0 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



It should be al so understood that the open step 13 can be provided in a
side wall 11c of the punp body 11, at |east partially projecting to the
interior of the contour of 30 said punp body 11, provided that said side
wal | portion is subnersed in the lubricant oil of the oil reservoir 3, so
as to carry out the desired oil punplng The open step 13, in any of the
surfaces in which it can be provided, 'Can conpletely project outwardly from
the contour of the 35 punp body 11, provided that said projection does not
interfere with the dinmensions available in the interior of the conpressor,
particularly in the nDunting region of 10 the oil punp 10 to one of the

parts of rotor §.angd; haft 4, AlLthgh.p iLiustrated, ;1he pygp body
11 can conprise a ura éofopenstepsls angu? F;yand
cran shaft 4.
Although not illustrated, the pump body 11 can comprise a
plurality of open steps 13, angularly and
5 circumferentially spaced apart, on the wall of the pump
bedy 11 in which they are provided, each at least
partially projecting 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,
10 upstream of the respective open step 13, considering the
direction of the operational rotation of the pump body
11.
While the concept presented herein has been described
considering mainly the construction illustrated of lower
15 end 11b presenting a pair of open steps 13, it should be
understood that this particular construction does not
imply any restriction to the other possible combinations
within the most generic concept exhibited herein. What is
intended to protect hereéin is the principle and not the
20 specific application or particular constructive form.



5 circunferentially spaced apart, on the wall of the punp body 11 in which
they are provided, each at least partially projecting inwardly fromthe
contour of the punp body 11, by neans'df an adjacent recess 13b provided in
the region of said collecting wall portion 12, 10 upstream of the
respective open step 13, considering the direction of the operational
rotation of the punp body 11. Wi le the concept presented herein has been
descri bed considering mainly the construction illustrated of |ower 15 end
|l b presenting a pair of open steps 13, it should be understood that this
particul ar construction does not inply any restriction to the other
possi bl e conbi nations wthin the nobst genegirGy goncept exhi bi ted herein.

What is intended to protect herein is the pl e and, not the 20 speC|f|c
application or partichl arefcdNsEPLEPT vEFBE 5°‘?L1c€j‘_‘§3ﬂ\fsmg 12 pohell
refrigeration conpie@sdprtpnpef snitg @rshwlll respryeder | Or |apddefanriyiggan aoi |
reservoir (3) and @ﬁrlrnsabagm@cwlazmdqrn hiaek (12) joursaichbdi & jerimalned a

crankshaft 5 (4) @v' SRR 90 i1 BheEl L ot oL )
affi xed around the |'ower cran (4 1)
(10) having a tubuf@r ﬁéﬁﬁx%dya{‘i‘i’) er BFEY MUt Ed t o &ﬁe 6’fft
parts of crankshaf¢rankshaftd nétor ap6pilspuay t(é%péﬁ&@ﬂ@)nal Itylbll()alrotmmv@
therewi th and havigga ower @@;Qex(ﬂ&ih)y ieEsad id bhe oifl wmasepypts 6%)
wherein the tubul ar %gga ?dy(43113n&ogglé%§es(6§t Is%asgsoQg C(QEL S,

portion (12), |rmerse ric in relation eaX|so

rotation of th&0criftieRatbetayi thdWefPHing At BiSeneRY i%h( h FHjnged in
admitting the oil the hé reserveir of3)t hehpoein Bogy t@be)ar wierreibpdvhe(1l)
collecting wall pafdnip@iséd2)atdr @6est s cle | €sStec@n@gopedList ppr{iddy, dizgposed
in a plane secant #0,.:3:6L088 f'x’?&tdﬁ” %ﬁ:c&ﬂ@riélt&w @:reLQHﬂBnb@QYtr(e“a)mé gt he

region of said coIIectlnIgE “Rﬁﬁ,’ g gp ?’ e|n|n a respective

i nner i npel I er walli®B&rHP oﬁf(lt £ FRYERGES déf | B8P0 odiEh o ed" opening
transversal ly 9 tH8adi fect rdnibtingnthsiohl ofo tHe o’tﬂtetrﬁﬁéug’ﬁ tthe opow
step (13) and whi cdudywi thix he wopeeahi otied ollabtondf wahe tpbut Bsn purmr)body

(11), acts on sai ¢, Qidentsmpel 140 'otnezggg?ﬁ' é{éﬁ’ @%q a8e8pEEad Y a prane

characterized in th%t tthe t ubul ar punp_ be é its Ion\(\er d (j1jyb)
closed by a revol G968 stiff &cEX R h tg’eﬁ“er"eﬁrl s%gec? eopre[iv%Oﬁ’ 1
strai ght |ine segrientthendegioonpéx saie, cphéeebinectdng R/%tlloﬁor(tlﬁdn @ng)
bei ng defined 20 swifdnlioyen ersspekthiye3Anakrt Hepkubakawapumpobadyn( 1(hy.)
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
tubular pump body (11), acts on said oil, impelling it
25 axially and ascendingly, characterized in that the
tubular pump body (11) has its lower end (11lb) closed by
a revolution surface with a generatrix selected between a
straight line segment and a convex arc, the collecting
wall portion (12) being defined in said lower end (11b)
30 of the tubular pump body (11).
2. A refrigeration compressor as set forth in claim 1,
characterized in that the open step (13} at least
partially projects inwardly from the contour of the
tubular pump body (11), by means of an adjacent recess
35 (13b) provided in the region of said collecting wall
portion (12), upstream of the open step (13), considering
the direction of the operaticnal rotation of the tubular



2. Arefrigeration conpressor as set forth in claim1, characterized in
that the open step (13) at least partially projects inwardly fromthe
contour of the tubular punp body (11§2 by neans of an adjacent recess 35
(13b) provided in the region of said collecting wall portion (12), upstream
of the open step (13), considering the direction of the operational

rotation of the tubular 12 punp body (11). 3. A refrigeration conpressor
as set forth in claim2, characterized in that the open step (13) and the
respective recess (13b) are externally limted by the 5 periphery of the
tubul ar punp body (11) in the region of the collecting wall portion (12) in
whi ch they are prqxh\egod 411h . refrlgeratlon conpressor as set forth in any

of claims 1 to 3, chract rlzedlnt ower d ) .10 fthe
tubul ar punp body 3 T EAPEERE Y %Onépressorh\érgl canC s%cg%z'celjh %
refrigeration co §§@Felalsze§et inor £Ratn Y—:‘P%u RPEN cIP&CRct 1P LedaPH tﬁ’a? t he

tubul ar punp body rekppceDnpr rsessa phBbrl aky cixtopenldyepgsm{ 8y, gnguharly
and 15 circunf e%te'rék;i]é(rfW%@%ﬁbla?aﬁ@n@tbd st11pakhi ehgyrezg%scafng

i dly f t | f
:atgjmg(r:en%/ r(rag(ranss (f%ﬁ) f)‘?]o]\ﬁc&ééfglenw%ﬁlu I%%gl gn of sa{l fﬁ%ép{‘gﬁ \?\/XIOI a?d

portion (12), upstreshfed- t he respective open step (13), consi der| ng 20 the
direction of the apermtréfiedgamitabnorcanipreheot ulbsl asetpufipriodyn( Ehy, éhe
recess (13b), di spegeflsupsts eam GHa.82eh §L8RCL! | MR tORSHR abaer(éaa, (debj ning

an inpeller rtion of anot her oe tep (13), di

i mredi atel y \SBJS(J[H? m t%hd gé%]ﬁa? ef8ER ( |P)ch efélg%oess dz&%n i mp&fter

wal | portion (12) Sphgrﬁ‘éﬁﬂi rfed fggea deformatl on of a respective vvaI | portion

of the tubular pusp Bodyefiigeratbon Acorabrdsgeratdasorseaconfradsoim aslasigt fporth

inclaims, char a%@&gé@&ﬂz%dt hqtnt%anth%t epubb3hranguhpe B8d esr@@w ve
ot

13b t | | t f3yth
body (11) i h the FERBRT T HELRRTIER iy SR Rore, a2 120" Phebrn ey

are provided. 15 C?rCS&(“?fé‘fer“itéé‘rléM ﬁaééﬁpﬁéégbr §C§ef"tf &Ff"ﬁt R2EFAR IS, 35
characterized i n phajet¢tiond cwerareng €idb)tid ¢drecqubdfarthgutrpbboay (ddp i s
cl osed by a sem -gphgrital, WY fidhs of an adjacent recess (13b) provided

in the region of said collecting wall portion (12),
upstream of the respective open step (13), considering
20 the direction of the operational rotation of the tubular
pump body (11), the recess (13b), disposed upstream of
each respective open step (13), defining an impeller wall
portion (12) of another open step (13) disposed
immediately upstream, and each recess (13b) which defines
25 an impeller wall portion (12), is defined by a
deformation of a respective wall portion of the tubular
pump body (11).
6. A refrigeration compressor as set forth in claim 5,
characterized in that the open step (13) and the
30 respective recess (13b) are externally limited by the
periphery of the tubular pump body (11) in the region of
the collecting wall portion (12) in which they are
provided.
7. A refrigeration compressor as set forth in claim 6,
3% characterized in that the lower end {(1llb) of the tubular
pump body (11) is closed by a semi-spherical surface.



