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25 dynamic (or moving) portion of linear engine is functionally associated with the piston (which
is reciprocately moved inside a piston, thereby compressing a working fluid).
Example of a linear engine-based linear compressor is disclosed in BR Patent
Application Pl 0401581-9. This document refers to a linear engine comprising a stator
(containing a concentrically arranged core and coil) and a cursor, wherein said cursor is
30 secured (even indirectly) to the compressor carcass, and said cursor is functionally
associated with the compressor piston. More specifically, said stator is formed by an outer
ring (coil) and an inner ring (ferrous core), wherein both are indirectly fixed to the compressor
carcass by suspension means. With regard to the linear engine cursor, which is located
between the outer ring and inner ring of the stator, same is formed by a magnet ring
35 integrated into a support guide (which is also associated with the piston). Further, in
accordance with this document, it is observed that said cursor may physically contact the

outer face of the stator core.
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Forming of metal laminations for winding coils, in addition to rendering electric
insulation of the assembly unsafe, a complex productive forming and Vmounting method is

25  required.

Fixation of a linear engine to a compressor carcass (by the means cited above), in
addition to making electric insulation of the assembly unsafe, it may cause structural
damages to other compressor parts, such as, for example, a block that defines a
compression cylinder.

30 Within the context explained above, it should be noted that there is a need for
developing a linear engine for linear compressor which does not present such drawbacks
and which is capable of being improved.

Objects of the Invention

Hence, one object of the present invention is to provide a linear engine (for

35 compressor) free of the conventional sets of metal blades which define a coil winding region.
In this regard, another object of the present invention is to provide a stator comprising an

easily assembled magnetic core (for winding coils).
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In this regard, and in accordance with the preferred embodiment of the present
invention, one of said bodies (forming the first core of said stator) comprises at least a hole
arranged in one of longitudinal edges thereof whereas the other of said bodies (forming the

30 first core of said stator) comprises at least a protrusion arranged at one of longitudinal edges
thereof. Also in this context, at least a hole disposed in one of said longitudinal edges of one
of the bodies (forming the first core of said stator) and at least a protrusion disposed at one
of said longitudinal edges of the other body (forming the first core of said stator) have
equivalent diameters.

35 In accordance with the present invention, the compressor provided with a linear
engine, as described above, comprises at least a first support acting as a connecting

member between the engine cursor and at least a moving portion of the compressor and at
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wherein: Fig. 1 illustrates a perspective cut view of the linear engine for

conpr es 88p-magngtic majegiabn expl oded vi ew of the Iinear engine for conpressor;
Fig. 3 is pl apnerbsschphigi 6fOrawWingéi ew of the Iinear engine for conpressor;

15Fig. 4 illustrates a _schematic cut of a conpressor provided with a |inear
eng?&e The present invention will be described in details basedpon figures listed below,
wherein:

Fig. 1 illustrates a perspective cut view of the linear engine for compressor;

Fig. 2 is an exploded view of the linear engine for compressor;

Fig. 3 is planned schematic cut view of the linear engine for compressor;

15 Fig. 4 illustrates a schematic cut of a compressor provided with a linear engine
illustrated in figures above; and

Fig. 5 illustrates a perspective exploded view of a preferred means for securing the
linear engine to the compressor carcass.

Detailed Description of the Invention

20 In accordance with the concept and objects of the present invention, a linear engine
for compressor (hereunder only designated as engine 1) is disclosed.

Engine 1 comprises an electric motor capable of converting electric energy (applied
to the stator coil) in axial movement (cursor displacement). Said engine 1 was specifically
developed to be applied to linear compressors, particularly, to linear compressors based on

25 resonant mass spring mechanisms. That is, said engine 1 was especially designed to
(directly or indirectly) move a (not shown) piston that is capable of reciprocating axial
displacement within a (not shown) cylinder.

Figs. 1, 2, and 3 illustrate the preferred embodiment of said engine 1.

From these figures, one may infer that the referred to preferred embodiment of

30 engine 1 is basically comprised of a stator (static portion of the engine) formed by a first core
2 and by a second core 3. Said engine 1 also consists of a cursor 4 (dynamic portion of the
engine). The first core 2, cursor 4 and second core 3, following this order — from center to
edge —, are concentrically disposed.

Said core 2 comprises one of the biggest differences of the present invention.

35 Said first core 2, which comprises the central core of the engine 1, consists of a
bipartite body, that is, two bodies which are especially coupled to one another. By this way, a

bipartite body is constituted by a first body 21 and a second body 22.
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Preferably, the entire first core 2 of said stator (including therein bodies 21 and 22)

20 is made of a ferrous composite material and phenolic resin, wherein this material is also
known as SMC - Soft Magnetic Composite.

This preferred embodiment (and the main concept now built through same) already
achieves one of the objects of the present invention, that is, it makes possible to build an
engine 1 free of conventional sets of metal blades which define a coil winding region.

25 Moreover, the fact that the first core 2 of the stator is bipartite leads to many
(process and functional) advantages, such as: Easy manufacture (sintering method), better
use of the area designated to the coil, a coil can be shaped outside the “bobbin” so that
same is associated subsequently with the latter, etc.

The second core 3 of the stator and cursor of engine 1 comprise substantially

30 conventional members.

Hence, it can be noted that said second core 3 of the stator, which is a “return iron”,
comprises a metal body having a substantial annular prismatic form. Especially, said second
core 3 of the stator 3 has a diameter higher than the diameter of the first core 2 of the stator
and of the diameter of cursor 4.

35 Within this context, said cursor 4 comprises a preferably metallic and magnetically
rigid body, in a substantially annular prismatic form. Magnetizing direction is preferably radial.

Diameter of said cursor 4 is higher than the diameter of first core 2 of the stator and smaller
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(sintering method better use of the area designated to the coil, a coi
can be shaped out5|de the "bobbin" so that sanme is associ ated subsequently
with the latter, etc. The second core 3 of the stator and

cursor of engine 1 conprise substantially 30 conventional nenbers.

Hence, it can be noted that said second core 3 of the stator, which is a
"return iron", conprises a netal body having a substantial annul ar
prismatic form Especially, said second core 3 of the stator 3 has a

di anet er higher than the dianeter of the first core 2 of the stator and of
the dianmeter of cursor 4. 35Wthin this context, said cursor 4 conprises a
preferably metallic and magnetically rigid body, in a substantially annular
prismatic form Magnetizing direction is preferably radial. D anmeter of
said cursor 4 is higher than the dianeter of first core 2 of the stator and
smal ler WD 2013/0102366 /6PCT/ BR2012/ 000243 than the di aneter of second
core 3 of the stator. Cursor 4 and those noving portions of the
conpressor can be secured to one another by nade of ceramic material. Said
support 41 and said cursor 4 can be fixed to one another preferably by

gl uing between the two axial flat surfaces of the cited parts. 5 First core
2 and the conpressor carcass 10 can be secured to one another by preferably
gluing a support 8, nade of a preferably annular non-netallic and
non-magnetic material (preferably of a ceramc material). Especially, said
support 8 acts as a connecting nmenber between said first core 2 of the
engine and at |east a portion 9 fixed to the conpressor carcass 10.



10Si nce an exanple of the preferred enbodi nent of the objects of the
present invention has been described, j should be construed that the scope

t her eof CYR28WHAIAI36s ot her possi bl e variations, which aPETER2012(000348ed by
the content of the appended clains, including possible equival ent neans.

WO 2013/ 01023@1AE\E§T/ BR2012/ 000243 CLAI M5 1. Linear engine for
conpr essor, rrBrl sing at |east a stator consisti ng of a first core (2) and
a second corel( 'Fearaﬁ%g“&? ferecoopprassalr eupPrising atleapkn Statan gonsistieg g drst 2)

further cgRNPY big% s%tcoh&@&te (@%Q&Hd' at(I8dst MORES @)tdaweré.lnrs%ﬁd fRF BoreZb) furiHes Or
(4) and second core are bconcentrjcally arranged, wherein said |inear

engi ne F@Ppwtég%sdra P@' @WERPZ@[?HQWQ 20 Cﬁ‘rﬁo’b(f‘f}'pﬁ“ps@@@n% cpier ¥ ar e
(2) §ub%@@@m@bhwaﬁﬁ%e@edmebéua&a.hqaééré éifofrfcsﬁ@%ssepgl@ﬁAMéTE&@ED%d

attachi ng neans bet ween sai d two bodi es
| east OH@"BPO@QF'%P%WO bodi es (21, 22) defining at Ieast an area 23 for

wi nding at 10heaAgtoR (Qpédbs(a‘imauyamméalbg ab%smo(d%’fiere@@aodt&l(ﬁg pysical ly

coupl abl e to one anot her i near engine for conpressor, in
accordance wi 8fpching means (EHARRYesn sethtwe bedies (Zlakd)bodi es (21, 22) are

made of ferroysaapRsbit&idRiEhbdes fd 2hasing af Pe'ébtnan area 23 for windiRg at
Li near engine for conpressor, in accordance with claim1l 2,

15CHARAEPER 2e3S)iendhat  sai d body (21) conprises a body of substantlal ly

annul ar pri snedii §ogise (Rt L) bein )ﬁAcaII% 1A8to SMPhMSndOr conpressor, in
accordance with claim1 or %EIA ED in that said body (22

conpri sed an PnkiBegrBngEdpr G@FPW@&O%V‘ a@corf@é@ﬁ V‘t'\ﬂcﬁ'@ﬁ‘sbr@h"&Rﬁ? ERIZER 1 cal

and CO“%E‘Eélb%blle¥ (3, %@95@%5@&6&8%[152&%;;&5&@%ter%ﬁghalshém.cwémressor in
accordance with claim1l CTERI ZED in that one of said attaching neans

(6, 7) conpri3esliagean eengine f%l €ORIPERRESBd N n ageordaaea wite ®faiMaitl Bbdies
(2145 22 HARACTERIZED in that said body (21) comprises a body of substantially annular prismatic

geometry.

4. Linear engine for compressor, in accordance with clam 1 or 2,
CHARACTERIZED in that said body (22) comprised an integral body defined by at least two
essentially cylindrical and concentrically disposed regions.

20 5. Linear engine for compressor, in accordance with claim 1, CHARACTERIZED in
that one of said attaching means (6, 7) comprises at least a hole disposed in at least one of
said bodies (21, 22).

6. Linear engine for compressor, in accordance with claim 1, CHARACTERIZED in

that one of said attaching means (6, 7) comprises at least a protrusion disposed in at least
25 one of said bodies (21, 22).

7. Linear engine for compressor, in accordance with claim 3 or 5,
CHARACTERIZED in that said body (21) has at least a hole disposed in one of its faces.

8. Linear engine for compressor, in accordance with clam 4 or 6,
CHARACTERIZED in that said body (22) has at least a protrusion disposed in one of its

30 longitudinal edges.

9. Linear engine for compressor, in accordance with claim 7 or 8,
CHARACTERIZED in that at least a hole is arranged in one of the faces of body (21) and at
least a protrusion disposed in at least one of the longitudinal edges of said body (22).

10. Compressor provided with a linear engine, as defined in any of claims 1 to 9,

35 CHARACTERIZED in that it comprises:
at least a first support (41) acting as an attaching member between a cursor (4) and

at least one moving portion of compressor (10);



6. Linear engine for conpressor, in accordance with claim11, CHARACTERI ZED
in that One of said attaching neans (? 27) conprises at |east a protrusion
di sposed WA 2813/418%6t 250ne of said bodies (21, 22). PCT/BR2¢12/009%4é ar

engi ne for conpressor, in accordance with claim3 or 5, CHARACTERI ZED i n

that sai d bodytleddt)a mnatsub&ms(ts) actiy & &1 sRAFRY MBmBBEbStivebh & ffrs%t%% (2)

8. Linea en ine for conpressor, in accordance with claim4 or
CHARACTERINZEDIING and At least 3 PRy (?)jg()ad kathegarqasy of said ﬁPE‘PFq?éProHOHl sposed in
one of its 3050¢lﬁ‘sdrU?ﬂ ) 'Bdinge dfi8hed to the first %uE;bcbrﬂQM) By Ghdtfhsf &F af UIAPEEFSOT
in accordance with claim7 or 8 CHARACTERIZED in that at least a hole is
arrange@UPs@Rs%e of the faces of body (21) and at |east a protrusion

di sppsed in akailgRstcord 2)Heiridsedurittic aldbid L@6R (8f by AHe@nS @ ¥an (28Rbsive
10. Conpressor provided with a linear engine, as defined in any of clains 1

to 9, 38URSIPISECIERI ZED in that it conprises: at least a first
support (41) a&als@gorﬂﬁs@abo&t(ts%&haguxaewaf |ela§tt %%Puoa Oy tolthe ARhs8lof
| east one novi ng portion of npressor (10

2013/ 0192‘9@27’@%@8‘@9@92@6@@@3“ adhesive %@swa@a%t a second support (8)

acting as an atﬁt@@rhbﬂ&sdma&%.hngam atofCHAhAmlﬁ@m iPhalt Bs.demgls%p@rmd at
| east a portion fixed to the carcass of said conpressor (10);

cur®r )'%@?ﬁg%@%@ﬁ@a'q%‘dtr}?@ magnaticmaterialt (41) by nmeans of an adhesi ve

subst ance; 5S¢2dCBh{p$4556Pr&06l%ﬂnd3ﬁi R eI CHARACTEREAIN On SHAP 94 {BbndY
means of an adhesive substance; and sai d second support (8) being

fixed t8uRRon Bhistmaderfmongnetelis and nearmagnetiemaiarighss of sai d conpr essor
(10) by neans of an adhesi ve substance. 11. Conpressor,
according to claim 10, CHARACTERI ZED in that said first support 10(41) is
made of non-netallic and non-magnetic material. 12. Conpressor,
according to claim 10, CHARACTERI ZED in that said second support (8) is
made of non-netallic and non-magnetic material.




