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The present invention refers to hernetic refrigeration conpressors,
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Accordingly, with the aim of increasing the efficiency of the
compressors, ideas and solutions have been developed viewing the
reduction of the temperature of the cylinder. Different approaches with this

20 objective can be found in the patent documents described ahead.
| For example, paient document WO 2007/068072, uses the
concept of isolation of cylinder heating sources. According to this document,
a spacing duct is built on a valve plate and open to the interior of the
discharge chamber, maintaining the cylinder cover of the compressor spaced
25 from the valve plate and defining an annular plenum around said spacing
duct. Accordingly, the heat transmission from the cylinder cover to the valve
plate is reduced, ultimately reducing the heating of the cylinder in the
compression chamber region, increasing the efficiency of the compressor.

Document WO 2007/014443 proposes another solution to

30 increase the efficiency of compressors, which uses heat tubes to remove the
heat from the hot parts in contact with the cylinder. This document proposes
a hermetic compressor with a heat dissipation system, in which a thermal
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15  head, causing cooling of the cylinder. This extension of the cylinder has an

orifice through which the oil is slung horizontally towards the deflector of the
cylinder head, whereas this extension is turned. The deflector also has an
orifice at a height approximately equal to the height at which the oil is slung,
making this oil run over the cylinder head to cool it. Additionally, this

20 invention allows a reduction of the oil, to prevent it from boiling and losing its
essential properties.

The inventors indicate that the objective of the invention is to
reduce the temperature of the cylinder, to provide greater reliability of the
compressor, because a cooler cylinder would reduce the risks of excessive

25  heating of the oil that is found in the inner region of this component, thus
avoiding possible problems of carbonization of this oil, which could generate
residues which would damage the compressor.

Obijectives of the Invention

An objective of the invention is to provide an increase in the
30 efficiency of hermetic refrigeration compressors, maximizing the flow of oil
around the compressor cylinder and at the same time reducing the working

temperature of the cylinder.



bj ectives of the Invention An objective of the invention is to
provi de an increase in the 30 efficiency of hernetic refrigeration
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having a c or olihg lnve nder head, a piston that perforns an

al ternating novenentrhenghetijdde of VinkNdeknticn H&! a8G6W Rt indhrsegf o
in the |l ower part of the conpressor shell, piston drive freans that
drive the adfrigemation ngmpresenewith dfner soling systeinnsonerisihg cogpresder shedi |
10 punping.neans, fromthe oil accunul ation region over th I St on

dri ve meand el BHGH BFF GPoRe e HEPESRGR YL PRYRH A e b Ak 2
substanti a'c%l}hd\é?hbé@.aé bitonMALE Pefidtinsadh HIRRRAIENHTERMHEHSiIdL 1R BIREAN
drive cam through which the ol punped over the piston drive neans

i s expel | e@n aihacosomiatios gegiostirlthe tovepriasiesf tha awnipreaswp shelt giiston idrive

its int | i t he. oj | havi.ng an ojl..drai i rect ed
ot he 560 dratnay Bive b prartgird modergBrt' 8l n eBBorring B Gapdetcol
ent i r e10 NNRLNpiHgCHBER RBGENE il tdReLRABHEE fstfin §®the piston drive means, the

Preferably, the oil sunp extends around the entire inner
ci r cunf er emistorodirivehmeshe comprigas a haanyi dhatiraienteldrssivstentallyi Vertinalty wihich

e e SR b B e, PR AR SRS %
the piston drive means is expelled, the compressor shell comprises an oil sump
located in its internal upper portion, the oil sump having an oil drain directed on the

15  surface of the cylinder; the oil sump extending along the entire inner circumference
of the compressor shell.

Preferably, the oil sump extends around the entire inner circumference
of the shell, and the oil drain from the oil sump is intended for spilling oil over the
cylinder body.

20 The compressor shell may comprise a cover, and the oil sump is
formed in the region of this cover, and can be formed integrally with the cover, or
integraily with the compressor shell, or as an additional part which is coupled to a
part of the compressor shell. The oil sump can be formed by stamping during the
production process of a part of the compressor shell.

25 The piston drive means comprise a rotary shaft oriented substantially
vertically, which has an upper end mounted to a piston drive cam, which expels the
oil pumped over the piston drive means. The oil sump preferably comprises an oil
collection region, in which at least a portion of the oil is collected that is expelled by
the piston drive means, and the oil collection region has a geometry that allows the

30  run-off of the oil collected to drain from the oil sump.

Summarized Description of the Drawings

The present invention shall now be described in further details



formed in the region of this cover, and can be forned integrally with
the cover, or integrally with the conpressor shell, or as an
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The oil sunp can be fornmed by stanping during the production process
of a part of the conpressor shell. Z5The piston drive neans conprise
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i nner coDktailgd Hesceptionet el Brawiescri ption of the Drawings Figure 1

depicts a conpressor of the state of the t nerely, for 10 ¢ arison
pur poses. wi ¢ h t het BPES drfiehats B eshr of LB ebinegen i eRERRe: F ¢
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disposed inside the shell 1. The compressor comprises a cylinder that has a
cylinder body 3 and a cylinder head 2, and a piston that performs an
15 alternating movement inside ihe cylinder. In the lower portion of the
compressor shell, an oil accumulating region 5 is formed in the shape of a
well. The oil accumulaiing in this accumulation region originally has the
purpose of lubricating the compressor parts, reducing the attrition between
them and increasing the durability of the compressor.

20 This refrigeration compressor of the state of the art also has
piston drive means, which are responsible for driving the aliernating
movement of the piston inside the cylinder, compressing the compression
fluid. The drive means normally comprise a rotor and a stator, which drive
the rotational movement of a rotary shaft 4. This rotary shaft is oriented

25  substantially vertically in relation to the compressor shell, and is disposed in
such a way that its lower end 13 is immersed in the oil well, while its opposite
upper end is mounted to a cam 7 which drives the piston movement.

Therefore, when the compressor is swiiched on and the rotary
shaft 4 turns inside the compressor, an oil pump pumps the oil upwards that

30 is accumulated in the oil accumuiation region 5, towards the drive means,
and particularly around the rotary shaft 4, such that a portion of the oil 14 is
ultimately slung to the upper part of the shaft, by means of the also rotational
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lmprovement in eﬁlcnency of the compression process, and also a decrease
in the overheating of the gas during suction and this reflects directly in an
increase in the efficiency of the compressor. In light of this, the present
invention proposes to maximize the flow of oil on the cylinder in order to cool
25 it
Figure 2 illustrates a compressor according to the present
invention, which is provided with the intermal cooling system. This
compressor has the same parts described for the compressor of the state of
the art, namely the shell 1 inside of which the compressor is disposed, the
30 cylinder which has a cylinder body 3 and a cylinder head 2, and a piston 12
that performs an alternating movement inside the cylinder, The oil
accumulation region 5 is also formed by the lower portion of the compressor



20 it, withdrawing heat fromits surface. A cooler cylinder generates
an inprovenent in efficiency of the conpression process, and also a
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reflects directly in an increase in the efficiency of the conpressor.

In light of this, the present inventd on proposes to maximze the flow
of oil on the cyIinder in order to cool 25it. Figure 2
illustrates a conpressor according to the present invention, which is
provided with the internal cooling system This conpressor has the
sane parsheldescribed for the conpressor of the state of the art,
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and having a temperaiure considerably lower than the temperature of the
cylinder, is drained so as to run on the surface of the cylinder, preferably on
the surface of its body 3, so as to cool it. After this run-off, the oil returns fo

25 the oil accumulation region 5 in the lower part of the compressor shell, where
again it exchanges heat with the shell 1.

Accordingly, there is a considerable increase in the flow of oil
over the cylinder, thus maximizing the cooling capacily of the cylinder by
means of this portion of lubricating oil, which, normally according 1o the state

30 of the art, would run directly to the oil accumulation region 5 at the bottom of
the shell.

The oil sump preferably extends around the entire inner



Accordingly, there is a considerable increase in the flow of oil over
the cylinder, thus maxim zing the cooling capacity of the cylinder by
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center, and has an edge 10 extending vertically upwards fromits
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or in any o ormthat is capable of draining the oil accumul ated
in the obll ssoB.8 over the surface of the cylinder of the conpressor.
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such that it all oﬁvx‘g S%%b@g@ﬁqqrgtéégﬁ% %@ﬁhﬁ_%ﬁbgwﬁlﬁﬂe%%mgbﬁ {ggt ed
for drai shage 9f taheving lincdingp, ddvemwandanfpdra, amiehtd @f ther oit @ohgd 8, in a
circunferential ,wng which can be sljghtly in¢clined.downwards towards
The-dr a RopbgH akouS e Sampes e puliiceor sudheihngiosh O B efePRa B at e
in figur epi.oiltdifo A SOFRILSHIAE cShRddr, BRGpRITaRILY 6RBRAE SBFade 6PIEr 6
inits upper part. Thus, the oil sunp 8 can be forned dlrectlé in the
regi on ofVlindes begverAliematiely the eraiacanraise bg quilt imiher orm ¢jra gle

o e nBh 8ol 0T GG & by koGPt SAOGERAECR 1
f or med asapabladdidraioimgl thpaoit a@inmiatetad tiké oé sump 8ovehthe sufacesafor
shell 1 We icgrl?n&leepcﬁrth%e ci)r(rjlgl’es%{)r.f ifheedoﬁ ofieetion region 11 is preferably
20 shaped with geometry such that it allows or facilitates the run-off of the oll
collected for draining 9 the oil sump, for example, with a horizontal
circumferentiai wing which can be slightly inclined downwards towards the
drain region 9.
In an embodiment of the invention, as illustrated in figure 2, the
25 compressor shell preferably comprises a cover 6 in its upper part. Thus, the
oil sump 8 can be formed directly in the region of this cover 8, being mounted
thereon in the form of an additional part, or formed integrally and jointly to the
cover 6 in the form of a single part.
Alternatively, the oil sump 8 can be formed as an additional part
30 mounted direcily on the compressor shell 1 in its upper region, or fixed to any
other part of this shell, for example being fixed to iis inner side walls. In
another embodiment of the invention, the oil sump 8 is formed integrally and



other part of this shell, for exanple being fixed to its inner side
wal I's. I n another enbodi nent of the invention, the oil sunp 8 is

formed i ntgg@dossapd 8 jointly with the conpressor Shﬁéfmmowmoozm
When the oil sunp 8 is built integrally and jointly with any part of

the shell 1 of the conpressor, be itgwith the cover 6 or other part
of the shell body, this sunp can be fornmed by neans of additional
steps in the process of 5 stanping of these parts, during the
producti on process thereof. Addi tionally, in another

al t er nat joirdlyemiiothengomopretsanehellnventi on not illustrated in the

drawi ngs, the co essor o al so_conprjse .an ojl:cool.i.ng devi.c

di sposed i n the UL tBpOlsP B 1s PRIRbisEA Bear it i day B2t ool
the oi | arcswall RbPthd toripessoNbe ib@itAnRe tbisr @bt oft®r parost etdhell
cylinder, 10 thus boosting the tenperature reductions of this

cyli nder bodwitaisEsHn R Be rﬂ'@dclé\h“'l?é‘nﬁ_ﬁ’f ﬁﬁ@‘_ﬂpm|rﬁt‘%ﬁs iR th@ﬂo“é@@nger,
Gescry bedtamiig 8TieEk safte BT Mo (78GR Mobess teregto 4 pe
under st ood that tAedifoogly, i anbiheradteemtiverarebedioent of dhe assedion
oot Bt B ae A R A ing A BT A e Rer 8L 5L
t her ei n. co8ling device disposed in the upper oil sump 8. This device should be able
to cool the cil accumulated in the sump, before this oil falls onto the cylinder,
10  thus boosting the temperature reduciions of this cylinder. This cooling device
can be in the form of a heat exchanger, a heat tube or any other means of
cooling oil.
Having described an example of a preferred embodiment, it
should be understood that the scope of the present invention encompasses
15  other potential variations, being limited solely by the content of the claims
appended hereto, other possible equivalents being included therein.



CLAI M5 1. Refrigeration conpressor with inner cooling system
conprising conpressor shell (1), inside of which are disposed a
conpression cylinder having a cylinder body (3) and a cylinder head
(2), a piston (12) that perfornms an alternating novenent inside the
cylinder, an oil accunulation region (5) in the |lower part of the
conpressor shell (1), piston drive neans that drive the alternating
novenent of the piston inside the cyligder, oi | punpi ng neans
fromthe oil accunul ation region (5) over the piston drive neans,
wherein the piston drive neans conpgjafsa rotary shaft (4) oriented
substantially vertically, which has an upper end nounted to a piston
drive cam (7), through which the oil punped over the piston drive
nmeans i s expel] ed %?%Lact rized mhereiq . tre coqgressor.&hel

(1) conprises &n oi TS SEFGIPRFOMPESRSREWIth ARG GORIIRg RYF'INn FRTPEBINE on,
the oi | stormpreayomghei(iRiihsick af WhicA)arddispeted on the surface of the
cylinder; the oil sunp, (8) extending anQ%rthe entire inner

ci rcunf er ence HFOTRESEVRIYERLYhayig @ cylinder body (3) and wevlindgehaed 64,
char act or | zed WRETR1Z] Rt pRFoRERRENRERE e ITidR the gpinger,
to spill oil cﬂrt@il attmlmwlaiicprdagicho(cﬁ) i B)e: lower part o8 theRefmprgesart shetl (1),
2 "ehar act ert A NEYerRe et Bk BT T A o er B P g Rlo T iR
(6), and thbeybmdersunp (8) is forned in the region of this cover. 10
oil pumping means from the oil accumulation region (5) over the piston
drive means,
wherein the piston drive means comprises a rotary shaft (4) oriented
substantially vertically, which has an upper end mounted to a piston drive cam
(7), through which the oil pumped over the piston drive means is expelled
characterized wherein
the compressor shell (1) comprises an oil sump (8) located in its internal
upper portion, the cil sump having an oil drain (9) directed on the surface of the
cylinder; the oil sump (8) extending along the entire inner circumference of the
compressor shell (1).

2. Refrigeration compressor with inner cooling system according to
claim 1, characterized wherein the oil drain (9) of the oil sump is directed to spill

oil onto the cylinder body (3).

3. Refrigeration compressor with inner cooling system according to
any of claims 1 or 2, characterized wherein the compressor shell (1) comprises a

cover (6), and the oil sump (8) is formed in the region of this cover.



4. Refrigeration conpressor with inner cooling systemaccording to
claim 3, characterized wherein the oil sunp is fornmed integrally with
the cover (6). 5. Refrigeration conpressor with inner cooling
system according to any of clainms 1 to 3, characterized wherein the
oil sunmp (8) is forned integrally with the conpressor shell (1).

6. Refrigeration conpressor with inner cooling systemaccording to
any of clainms 1 to 5, characterized whgrein the oil sunp is forned by
stanpi ng during the production process of a part of the conpressor

shel | (1). g4 7Refﬁ§érra¥|8€'b@H#gébs%PWﬂh‘? rcown]ﬁg yaaﬁnr th %

system according to an cl ai ar act zed ereih the
oi | sunp ¢l8inbai ¢harasteanethwuetalrmﬂm OIbsu:mpvmfocmedsntegtﬁﬂyedtmtbeaopewt of
t he conprgssor shell (1). 8. Refrigeration conpressor with

i nner cool't'ng system according to any of clains 1 to 7, characterized
wherein the oil sunp conprises an oil collection region (11), in

whi ch at | east ap ion of the oil is_collected which is e%s)elled by
the piston dri% nggq\,{ggeratlon compregser Withdpnar coRling SYHERIACOMING 19 nner

cool i ng sypf @ﬁn@m & 8%bHRabRsdd BheMRGICLIAEB)IO R Bl

collection region (11) has a geonetry that a he run of

oi | col | egitiethef cxmpnesson stgll(9). the oil sunp (8).

Refrigerati on conpressor with inner cooling system accordl ng to any
of claims 1 to 9, characterized by also conprising an oil cooling

devi ce di spose&dl i n Réfegeiatios ¢omptédsor with inner cooling system according to
any of claims 1 to 5, characterized wherein the oil sump is formed by stamping

during the production process of a part of the compressor shell (1).

7. Refrigeration compressor with inner cooling system according to
any of claims 1 to 3, characterized wherein the oil sump is built as an additional

part which is coupled to a part of the compressor shell (1).

8. Refrigeration compressor with inner cooling system according to
any of claims 1 to 7, characterized wherein the oil sump comprises an oil
collection region (11), in which at least a portion of the oil is collected which is

expelled by the piston drive means.

9. Refrigeration compressor with inner cooling system according to
claim 8, characterized wherein the oil collection region (11) has a geometry that
allows the run-off of the oil collected for draining (9) the oil sump (8).

10.  Refrigeration compressor with inner cooling system according to
any of claims 1 to 9, characterized by also comprising an oil cooling device
disposed in the oil sump (8).



