1 STATOR BLADE FOR AN ELECTRIC MOTOR Field of the Invention The present invention
refers to a stator blade and, more specifically, a blade for the stator of an electric motor of the kind
used in a compressor of a refrigeration unit. 5Background of the Invention In the refrigeration
industry, compressors are generally driven by induction motors. This kind of electric motor comprises a
mobile part, the rotor, and a static part, the stator. In the working of the motor, the stator generates a

magnetic field thatﬁrmg QEﬁH@rﬁ%MEQFEWMQH@%cﬂon between this induced current and

the magnetic field ) %ﬂ‘g’gﬁ%%ue that moves the rotor. As known by persons skilled in the
art, the nucleus of a d by a stack of laminated plates (blades of the stator). Each of

the blades has a cenialresépffaivanaenrariatiog hiatbeiaaaadiones disitincdey amidwe peripiery of
the hole to receive the wires that will form a coil made of conductive material. This is the coil that is
responsibletasor o atiedrib oatenpkiie fiind . used iIMAtRoMETEBRSEHfa o idgrIatig &érgy consumption,
some systems use electric motars of the brushless kind, with permanent magnets in the rotor. The use
of the %agnets en By ncy compared to conventional induction motors, as it
reduces losses in tie L ARG FRASRALSRINCIRfHEG 0 10tgLRaNMIBRUER o iAddiieR Idis ad- 20
vantage, this kind of motor also has an electronic control that permits the variation of speed so as to
adjust to thergysiatne seetiR: rhbisrvesinpnses s pastds it chatiptorceerise stite thatmbedstaamim
efficiency of the refrigeration system, further reducing consumption. The constant concern with
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a very important factor for the refrigeration 25, industry. In point of fact, the desi the electric motor
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desigiandigratertahORiges # thgmotor components are chosen in accordance with the desired

performance parameters, focusing on efficiency, on torque and on the power consumed. 2
As known by persons skilied in the art, the nucleus of the stators is formed by a

stack of laminated plates (blades of the stator). Each of the blades has a central hole for

accommodating the rotor and grooves distributed on the periphery of the hole to receive the

wires that will form a coil made of conductive material. This is the coil that is responsible for
15  creating the magnetic field.

With the objective of reducing energy consumption, some systems use electric mo-
tors of the brushiess kind, with permanent magnets in the rotor. The use of the magnets en-
ables an increase in efficiency compared to conventional induction motors, as it reduces
losses in the rotor and, consequently, reduces the total consumption. In addition to this ad-

20 vantage, this kind of motor alsc has an electronic control that permits the variation of speed
s0 as to adjust to the system’s needs. This variation in speed significantly increases the
thermo-dynamic efficiency of the refrigeration system, further reducing consumption.

The constant concern with the performance of the compressor and the refrigeration
system makes the design of the electric motor a very important factor for the refrigeration

25  industry. In point of fact, the design of the electric motor impacts energy consumption and
the efficiency of the refrigeration system as a whole.

Hence, design and material options for the motor components are chosen in accor-
dance with the desired performance parameters, focusing on efficiency, on torque and on

the power consumed.



Along these lines, the design chosen for the blades of the stator directly impacts the generation of the
magnetic field, influencing the efficiency and the torqge achieved by the motor. Another factor that
influences the magnetic field and the efficiency of the motor is the material used for the coil to fasten in
the stator. 5The most used material for this purpose is copper, it being highly conductive. How- ever,

for certain applications, the use of aluminum may present a signifi duction i t without | f
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10bly of thiee different type ndings, one of thése windings being made of aluminum.

Document &dr, Ahbh3t oimosas inflencstatne bagadiesign aieneiretheiarasytestlthelsizovidened and
the grooves have a slightly funneled, closed end. The type of blade described in this document is ideal
for two poléatetiglisisstiie aceiskufasteannltie®amrhousehold use, the design being optimized for

this application. 15A]though it is a comm actice to design the stator in accordance with the per-
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to be applied in products with size restrictions and with a need for low energy consumption, as is the
case, for exatmgle joekadfrefictssgy motors used in the refrigera- 20tion industry. Obiectives of the
Invention Therefore, it is an objective of the present invention to provide a stator blade that
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Document US 6,791,231 proposes a new stator blade design, wherein the central hole is

widened and the grooves have a slightly funneled, closed end. The type of blade described in this

document is ideal for two pole motors, of the kind used in ventilators for household use, the design

being optimized for this application.

15 Although it is a common practice to design the stator in accordance with the per-
formance required for the electric motor application, in the art there is still a question for a
more efficient design that is capable of positively impacting the performance of the electric
motor, allowing it to be applied in products with size restrictions and with a need for low en-
ergy consumption, as is the case, for example, of compressor motors used in the refrigera-

20  tion industry.

Obiectives of the Invention

Therefore, it is an objective of the present invention to provide a stator blade that
permits a certain degree of flexibility in the construction of a stator, enabling the use of cop-
per wires or aluminum wires without altering the design of the plate.

25 It is another objective of the present invention to provide a stator blade that provides
greater free space inside the grooves, allowing the use of a greater volume of conductive
material.

it is a further objective of the present invention to provide a stator blade that pro-

vides greater space inside the grooves, enabling greater displacement of the coiling needle,



It is another objective of the present invention to provide a stator blade that provides a more
homogenous distribution of the density of the magnetéc flow along the blade teeth, avoiding the
undesirable phenomenon of magnetic saturation, and increasing the efficiency 5of the motor, Itis
yet another objective of the present invention to provide a stator blade that provides a balance
between the losses in the steel and the losses in the conductor, providing better distribution of losses
and, conse#fifbAReRiNerHBIEHReges M RSPibtor Summary of the Invention 10The present

invention achieves the ab eok%iec ives way of a stator.blade for.an electric.motor.that comprises:
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connected pHBRARSHSGARARIGRIABIRSTK S 3RE darspiust ihe GhiRpEticRsN KIGHE beingJaensstn,

between two consecutive grooves, wherein: the diameter of the central hole is about 50% of the total
width of theatntédieg the utiesokblansizeodthensofohtdunelicasbfatanh one iotthasirgchesideasynts
from 50% to 60% of the total area of a ring inscribed on the blade, the outer edge of the inscribed

20circl® to&éﬁﬂ?g”%?f@"of the edges of the blade and the inner edge of the inscribed circle coin- ciding

ith the edge of th - t | idth, being wide j ' th
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better distribution of losses and, consequently, better performance of the motor.

Summary of the Invention

10 The present invention achieves the above objectives by way of a stator blade for an
electric motor that comprises:
a central hole,
a plurality of grooves spaced around the hole, the grooves and the hole being con-
nected by means of passages or necks, and
15 a plurality of teeth, each tooth being formed between two consecutive grooves,
wherein:
the diameter of the central hole is about 50% of the fotal width of the blade:
the total area of the sum of the areas of each one of the grooves represenis from
50% to 60% of the total area of a ring inscribed on the blade, the outer edge of the inscribed
20  circle touching one of the edges of the biade and the inner edge of the inscribed circle coin-
ciding with the edge of the central hole; and
the teeth are of variable width, being wide in the region near the central hole.
In a preferred embodiment of the blade of the present invention, each of the
grooves has five edges, of which two are opposite side edges, two edges at the base of the
25 groove and a parabolic edge, the edges of the base extending from the neck to the corre-
sponding opposite side edge, the opposite side edges extending from one of the edges of
the base to the parabolic edge, and the angle formed between each of the side edges and
the parabolic edge being an acute angle comprised between 85° and 89°.

Stilt in the preferred embodiment, the corers formed between the edges of the



25 groove and a parabolic edge, the edges of the base extending from the neck to the corresponding
opposite side edge, the opposite side edges extending from one of the edges of the base to the
parabolic edge, and the angle formed between each of the side edges and the parabolic edge being
an acute angle comprised between 85 and 89. Still in the preferred embodiment, the corners formed
between the edges of the 4 groove have a maximum radius equal to about 0.25mm, the distance

between the' é6¥eNINE §roguEry raftius fskidfithabeah DA 3. ithedtisineedbsburee thedop shEhe2% of
the distance between the base qf the neck and the outer edge of the citcle inscribed qn the blade, and
the angie (GFIRYS BORIBEFIRE SLIED SHE TGS B1 SOV BTATRR A e o e
between 0 gid.arsiHBHA5Y BEH IREOD HdNREaWINGSENG WlIGRRNAYEribed BITWE biaddOurg 1
illustrates a plan view of a stator blade known in the prior art; Figure 2 - Figure 2 illustrates a detailed
view of ondief tnglgrooves tkthestater ddhisule kdgwpfithingrpoeessnd the Rigizomai-dkiguisedm-

schematically illustrates th% distrilgution of the density of the magnetic flow along one of the teeth of the
stator Blad@&fs\ReiaRR Priepchee- Figure 4 - Figure 4 illustrates a plan view of a stator blade

according to the pr %enpr%nv%éisorg' %gllfigfl{he %Pal\:nj' ure 5 illustrates a detailed view of one of the
grooves according%ﬁhe—ﬁesenﬁqvenmn%@regbgf Figure 6 schematically illustrates the distribution
of the density of therpagiiptis Siwwalong one of the teeth of the stator blade according to the present

invention; Figure 7 - Figure 7 illustrates a plan view of a stator blade according to the present
20invention, a ring Bigaénseribeden thettek dplany highbbtettor blade known in the prior art;

Figure 2 — Figure 2 illustrates a detailed view of one of the grooves of the stator
10  blade known in the prior art;

Figure 3 — Figure 3 schematically iliustrates the distribution of the density of the
magnetic flow along one of the teeth of the stator biade known in the prior art;

Figure 4 - Figure 4 iliustrates a plan view of a stator blade according to the present
invention;

15 Figure 5 — Figure 5 illustrates a detailed view of one of the grooves according to the
present invention,;

Figure 6 ~ Figure 6 schematically iliustrates the distribution of the density of the
magnetic flow along one of the teeth of the stator blade according to the present invention;

Figure 7 — Figure 7 illustrates a plan view of a stator blade according to the present

20 invention, a ring area inscribed on the biade being highlighted;

Figure 8 — Figure 8 iliustrates one of the grooves of the stator blade according to
the present invention, the angle formed between the side edges and the upper edge of the
grocves being highlighted;

Figure 9 — Figure 2 illustrates a plan view of the stator blade according to the pre-

25  sentinvention, the areas of the groove and ring inscribed in the biade being highlighted; and

Figure 10 — Figure 10 iilustrates one of the grooves of the stator biade according to
the present invention, the angle formed between the upper edges of the groove and the ho-
rizontal axis being highlighted.

Detailed Description of the Invention




Figure 8 - Figure 8 illustrates one of the grooves of the stator blade according to the present invention,
the angle formed between the side edges and the upger edge of the grooves being highlighted; Figure
9 - Figure 9 illustrates a plan view of the stator blade according to the pre- 25sent invention, the areas
of the groove and ring inscribed in the blade being highlighted; and Figure 10- Figure 10
illustrates one of the grooves of the stator blade according to the present invention, the angle formed

between the upper SR esthEYRaiRR Wi AeNePRdEsHREL ISR §3REH RIHTRR CXERRIRY T EXEription

of the Invent| The present | tion will now be described in detail based on the examples
of executio%ﬂgeg[lr)‘rre%éﬁ 38"%% Reﬁ]cﬁa:&v'fﬁl\rﬁ}g}]@g' Figure 1 illustrates a stator blade 1 typical of electric

motors for compregsgiive Thiguipslesl Lemmpr$Rsi achprbholkelaife mbloralibr ebaiineyss:s. sprced
around the hole 2. In 5this type of blade, the diameter of the central hole is about 55 millimeters.

The groovdda@ancanephists 2 sanicanmietedny aparalitpfqiascaves dspawid atoBrtveehalwd. In
consecutive grooves 3 there is formed a tooth 5, and the inner edges of the teeth 5 form the edge of

the c_eﬁtral HEdype RS tﬂ@%rtnﬁg?ﬁ\?&effﬁHlﬁ’éef',t?émwwa OOHMES S ned like a sailor's hat,
10 with a lower parﬁ‘ﬁﬁ'%?@&é@%@?ﬂ%ﬁ@ %Y&%%ﬁé@i@gg@%%ﬁ Upggés%%%@eggﬁé&% 3 of a

parabolic dome 3b. The connection between rapezium at is, between

the sides afkEernpROMSSgeIRE Hroeoyendtorcitisyiaasted eslgemsons wiifes tadiestesth.Omm.
The two side walls of the inverted trapezium 3a (walls 3e and 3f) are slanted together at an angle of
60, and theddtaribe edaweéththeentrbhite2] Sparabolic dome 3b and the base of the inverted

t ium is about 10.0mm. Therefore, the total f each 3.is about 8: 2. When t
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form qpflexihls WRGFMRHAIEYRATRE Wistackinl fivEeRI3gRzium 3a whose upper edge has the

shape of a parabolic dome 3b. The connection between the edges of the trapezium and
dome (that is, between the sides and the upper edge of the groove 3) occurs with curved
edges 3¢, 3d with a radius of 1.0mm. The two side walis of the inverted trapezium 3a (walls
3e and 3f) are slanted together at an angle of 60°, and the distance between the top of the
15 parabolic dome 3b and the base of the inverted trapezium is about 10.0mm. Therefore, the
total area of each groove 3 is about 83mm?,
When the stator is assembied, the inner edges of the grooves 3 receive a coating of
insulator, generally in the form of flexible tapes mounted after the stacking of the blades.
The teeth 5 have two paraliel edges 5a, 5b defined by the side edges of two con-
20 secutive grooves and an auxiliary hole 6 the function of which is to fasten the insulating
cover, responsible for the electric insulation between the package of blades and the coil
heads.
The blade 1 aliso has 6 fastening holes, there being four holes 6a on each of the
corners of the blade and two holes 6b at median points of two edges opposite the blade. The
25  purpose of these holes is to accommodate the fastening bolts of the stator. Fastening occurs
only in three of these holes, however, since half of the package is turned during the manu-
facturing process to compensate for the height imbalance, so 6 holes along the periphery of
the stator are needed.

Although this prior art blade design has been widely used in stators of electric mo-



The teeth 5 have two parallel edges 5a, 5b defined by the side edges of two con- 20 secutive grooves
and an auxiliary hole 6 the function of which is to fasten the insulating cover, responsible for the
electric insulation between the package of blades and the coil heads. The blade 1 also has 6
fastening holes, there being four holes 6a on each of the corners of the blade and two holes 6b at

median points of two edges opposite the blade. The 25 purpose of these holes is to accommodate the
fastening D6 BrhfePSHaRIPSEEAR Mith REEIASI T A9 TRtE I UIARECEMAGIEN BRI ver, since half of the

package is tumed dyjipg the ety BEINGPIOCESS o GAPRNSALE 0GR IIPRAKGS 90 ©

holes along the pefi&ery € stator are nee ugh this prior ar sign een

widely useddpraiptars ebeladymReme tnrsurhine reshipandirdusdhreHBaRpRt shagretsch Bas

some drawbacks: - although the shape and sizes of the grooves 3 are suitably designed to form
the copperfoirexeoipléheuibecomevirassitabléovaivtairoptiegfaorosacarsthivrignpidothatofscabpas, dor
example, aluminum wire, since to obtain a performance equivalent to that of copper, an 5increase of at

least 60% iﬁ%@iﬁaﬁ&@ér@éﬁé@bﬂﬁ@%gﬁaﬁﬁb‘%ﬁ%?%ﬁ%&"?aﬁ?ﬂ%%isqmrﬁdaﬁﬂ%r%%{wa
equal maggﬁggﬁﬁrbmﬁ c%%ggeo%%%! m%%n'itﬂbee rﬂgé}?%gog%ngrga%n the inner edge of the grooves do

not permit efficient anchorage of the groove Insu reating an empty space between the inner

edges and the insulatey rSingednisrBRacerissathecihge a3 thd yropassareresethadyradishe diade),
nor as 10a groove area (space for the conductor), it limits the maximum efficiency of the motor, re-

duces its posagajdhandroavedrsaiatorcierasting ancefiontydenasieybatven the inpesiedgevrisbitgeth 5

facilitates th llation of ietic flow in th ' dj t to th iliary hole 6, which
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;ﬁ@ffgﬁtic (PRIESRIGLan 9fdbe BAINLUSRAILH STRHRRY AP RS dRIRad e ladRs, abthe
| duces its power range and causes an increase in the flow density; and

- the shape of the teeth 5 facilitates the accumulation of magnetic flow in the region
adjacent to the auxiliary hole 8, which may cause magnetic saturation and consequent drop
in efficiency. In this sense, figure 3 shows a schematic representation of the magnetic satu-

15  ration region which is formed in the blades of the prior art.

Figures 4 to 10 show a blade 10 according to the present invention. The blade 10 of
the present invention has an optimized design, which allows the construction of a stator that
when using copper wire coil presents a superior performance to that found in stators of the
state of the art and that, at the same time, is suitable for coiling with aluminum wires.

20 As known by persons skilled in the art, aluminum is a cheaper material than copper per
unit of weight. However, so that the performance of a motor using aluminum can be comparable to
that of a motor with copper conductors, there must be an increase of at least 60% in the transversal
area of the conductor, as stated previously.

Hence, the blade of the present invention has grooves with a shape and size ar-

25 ranged so as to present an increase in area of the groove and to facilitate the passage and
insertion of the coiling needle.

The biade 10 comprises a central hole 20 and a plurality of grooves 30 spaced around the
hole 20 (in the preferred arrangement of the invention, there are six grooves spaced homogene-

ously around the central hole 20). The diameter of the central hole is about 50% of the total width of



Figures 4 to 10 show a blade 10 according to the present invention. The blade 10 of the present
invention has an optimized design, which allows the gonstruction of a stator that when using copper
wire coil presents a superior performance to that found in stators of the state of the art and that, at the
same time, is suitable for coiling with aluminum wires 20 As known by persons skilled in the art,
aluminum is a cheaper material than copper per unit of weight. However, so that the performance of a
motor usin§l@aiasRuteceiReTE S s del fhesrRmmetrdimesns&f BesrigeRPs Narkictth B be an
increase of at least 60% in the transve area of the conductar, as, stated prevjously. nce,
the blace VT R BRI HTNES Siass e oh ot e B S o oo 8T
increase inggraaheldthf orervsars kitagilitate the passage and insertion of the coiling needle.

The blade 10 comprises a central hole 20 and a plurality of grooves 30 spaced around the hole 20 (in

the preferred arrangerbetteroif! tisé ateck inidiguteeré and SixiyieussibiEate dipbigbyemeguatgaround the
central hole 20). The diameter of the central hole is about 50% of the total width of 7 the blade, The

grooves 30°aikethi Bfebitraraed it Qg so9R 2h &kt pagdayeles iwecrEing asarred e blade
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of the centra etter and IS possible to highlight a ring area C in-

5 scribed irRtibe fagroRd BTespiag @AM dibeirid 8% vanal dbe edars eaharlndecnmsethe

inner edge coincides with the edge of the central hole 20. Preferably, the total area R of the grooves
30 should biegorepissdbtiteblans G 2aid 608t0iehdhe posaibiitg dfthlamiephburibiebseshe thiade,
S0 as to guarantee the possibility of balance of Joule losses in the conductors and in the blade

material, wARPEHG AR AN i R ARG BRI e R RS 09 RE RRTHRENFERERD MAR roove
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for the use of copper and for the use of aluminum. When opting to use copper, there is a possibility of

significant gaiy rrafiicinaryiaf i foaie whebicanpaeditatieganpieLwblisssparsiatolonitie teeblade
1 of the prior art. When opting to use aluminum, a significant reduction in total cost of the motor is

obtained 15¢@HpuREm (YMhRNABHNGSPtHeeRRRPEFt thRFe do Breessiniiy b ifigant s BN agiticEnahow
the geometry of each of the grooves 30 in greater detail. Each one of the grooves 30 has five
cdes 308 SHURE THROSERD SBEHT e A O dee 8P LIGUUDE BRERSb! 18 BFE Bihed
end edges gacandafdiani e BarRels elggmienEasLelihe s redRRdedges ABF Roidrdends
from the neck 40 to thé corresponding opposite 20 side edge 30a or 30b and each of the opposite side
edged gxtenols fered onthehtbeoe ptlire geisr3Ntwit30ehper toctiupaiabolic edge 30e. As can be

seen better in figure 7, the two opﬁrosite side edges 30a and 30b are slanted together at an angle
comprised betweer 80885 78 28Ad! fhehars iR oD HBNREEAMM SIS IravNesRE v IEeatR<IStRd and the

e ol he ol 20 M S SRR DB S s e e e
C. posite side edges 30a and 30b, two are slanted end edges 30¢ and 30d and a parabolic edge 30e.
Each of the slanted end edges 30c or 30d extends from the neck 40 to the comresponding opposite
20  side edge 30a or 30b and each of the opposite side edges extends from one of the end edges 30c
or 30d up to the parabolic edge 30e.

As can be seen better in figure 7, the two opposite side edges 30a and 3Cb are
slanted together at an angle comprised between 60° and 70°, and the distance 73 between
the top of the parabolic edge 30e and the edge of the hole 20 (see figure 7) should be com-

25  prised between 78% and 82% of the distance 72 between the edge of the hole 20 (inner end
of the neck 40) and the outer edge in the inscribed circie C.
As better visualized in figure 8, the angles formed between the walis 30a and 30e

and between 30b and 30e are acute angles (<90°), whereby forming an opening angie 80 of

the teeth 50 so as to facilitate the fastening of the groove insulator and reduce the flow den-



As better visualized in figure 8, the angles formed between the walls 30a and 30e and between 30b
and 30e are acute angles (<90), whereby forming ar;jé)pening angle 80 of the teeth 50 so as to
facilitate the fastening of the groove insulator and reduce the flow den- 8 sity in the teeth. Preferably,
the angle 80 is between 85 and 89. Additionally, in the preferred embodiment, the corners 35a, 35b,
35c, 35d formed between the walls 30e and 30a, 30e and 30b, 30b and 30d, and 30a and 30c should
have a maRifintrEuisethg Faeirrably othe mngles $Rdsbrunan ot Aithify- AdrdicniledintiRePifoove

30 of the blade 10 of the pre- sent inventi blj ter anchorage of the insulatar on inner
i of tnioires et SR CaE S T e e R e Balt e sl

volume of ceRAMIVIDB 2GS 3hPBOY AR IBERARPEBE 3HBEIEMeeLbIRIBRIURIOE QUING famas edges of
the grooves, a greater free space inside the grooves is obtained, and said space is occupied by 10the

conductive(ni¥erral during coiling. The teeth 50 have two side edges slanted together (not
parallel) 50a, 50b defined by the side edges of two consecutive grooves. Therefore, in the present

inventidn, as the tebf§ 86vaRdase, et EEBNG AtHIB ARG SSidL iR areosRhaidbs fedeeHiial fiseso.
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insulating cover (insulation en the col e package o s shown in'the

schematic HyHERHRNFBRASADR IBffiBeafioNe skaeingybeiueen (HebsmsidesaaemIdurmbiiéshe tooth

50 was introduced to avoid the accumulation of the flow in the region adjacent to the hole 60, allowing
the obtainndentivsf méena dnsiiyanppiesiindetighathetpntenfdhaonsiato conitbedons saigee THdhslade
of the present invention also has four fastening holes 60a in each corner of the blade. The purpose of

these hole S8R AH %ﬂ@%ﬁ%&%ﬁﬁ?ﬂ%‘%‘i‘ﬁp}?&%‘m&w obtained <A FRiA SRS ReRTEHRA R Y ation
in figqr@ 1%@‘8?% @i\;eoﬁé?éﬂ?ﬁghpw%"rﬁe edge 30e and the horizontal axis should be between 0
acl ento

and 5,soasto itate the displace he coiling needle and generate a uniformly distributed

coil. 25It should be T erstioad thatd e sl erryiptigessRvideckbrshe-qndh bR 5T resy eefrisdonly
to possible embodiments for the blade of the present invention, and the true scope of the object of the
invention isiidfifcRidp g ediwaeprmpelivasgrooves. Therefore, in the present invention, as the

teeth 50 are of variable width, being wider in the region near the central hole 20.
Additionally, the teeth 50 may comprise an auxiliary hole 80 the function of which is
15  to fasten the insulating cover (insulation between the coil head and the package of blades).

As shown in the schematic illustration present in figure 6, the slanting between the
two side edges 50a, 50b of the tooth 50 was introduced to avoid the accumulation of the flow
in the region adjacent to the hole 60, allowing the obtainment of a flow density approximately
homogeneous along the entire tooth 50.

20 The blade of the present invention also has four fastening holes 60a in each corner
of the blade. The purpose of these holes is to fasten the stator to the compressor block.

As shown in the schematic illustration in figure 10, the angle 100 formed between
the edge 30e and the horizontal axis should be between 0° and 5°, so as to facilitate the dis-
placement of the coiling needle and generate a uniformly distributed coil.

25 It should be understood that the description provided based on the above figures re-
fers only to possible embodiments for the blade of the present invention, and the frue scope

of the object of the invention is defined in the accompanying claims.



9 CLAIMS 1. Stator blade (10) for an electric motor comprising: a central hole (20), a
plurality of grooves (30) spaced around the hole (20)9the grooves (30) and the 5hole (20) being
connected by means of passages or necks (40), and a plurality of teeth (50), each of the teeth
(50) being formed between two consecutive grooves (30), CHARACTERIZED wherein: the diameter of
the central hole (20) is about 50% of the total width of the blade; 10 the total area (Rt) of the sum of
the areas of each lt-I‘?é“@ﬁooves (30) represents from 50% to 60% of the total area (C) of a ring

inscribed on the blald%tgfgﬂ)t??hg ogiﬁgfgpgg éjlf the insgribed rinl%itrg)u.ching one of the edges of the blade

(10) and the inner edge O &R ed ring 88$ﬁ%i%%8rwﬁﬂ1mﬁ1e egge of the central hole (20); and the

teeth (50) are of vagiablersyitin pgjpg wider in the region near the central hole 15(20). 2. Stator blade
(10), according to claim 1, CHARACTERIZED wherein: each of the grooves (30) has five edges
(30a, 30b, 30c, 30c BRe}ityf aflioipies (3@) Gpeositesidodtiyes¢BOZANAIBODIONesc@feiad the base
of the groove (30c and 30d) and a parabolic edge (30e); 20each one of the edges of the base of the
grooveg(SOE‘B? S heine FASRRSHSIHRY R0 RBSHRIED REERBIRIIAG) opPdsite side edge (30a or 30b);

a piurality of teeth (50), each of the teeth (50) being formed between two consecu-
tive grooves (30),

CHARACTERIZED wherein:

the diameter of the central hole (20) is about 50% of the total widih of the blade;

10 the total area (Rt) of the sum of the areas of each of the grooves (30) represents
from 50% to 60% of the {otal area (C) of a ring inscribed on the blade (10), the outer edge of
the inscribed ring touching one of the edges of the blade (10) and the inner edge of the in-
scribed ring coinciding with the edge of the central hole (20); and

the teeth (50) are of variable width, being wider in the region near the central hole
15 (20).
2. Stator blade (10), according to claim 1, CHARACTERIZED wherein:
each of the grooves (30) has five edges (30a, 30b, 30c, 30d, 30e), of which two are
opposite side edges (30a and 30b), two edges at the base of the groove (30c and 30d) and
a parabolic edge (30e);

20 each one of the edges of the base of the groove (30c or 30d) extends from the neck

(40) to the corresponding opposite side edge (30a or 30b);

each one of the opposite side edges (30a and 30b) exiends from one of the base
edges (30c or 30d) up to the parabolic edge {30e); and

the angle (80) formed between each one of the side edges (30a, 30b) and the pa-

25 rabolic edge (30e) is an acute angle comprised between 85° and 89°.

3. Biade, according to claim 2, CHARACTERIZED wherein the corners (35a, 35b,
35¢, 35d) formed between the edges of the groove (30e and 30a, 30e and 30b, 30b and
30d, and 30c and 30a) have a maximum radius equal to about 0.50mm.

4. Blade, according to claim 2 or 3, CHARACTERIZED wherein the distance (73)



each one of the opposite side edges (30a and 30b) extends from one of the base edges (30c or 30d)
up to the parabolic edge (30e); and the anglg;(80) formed between each one of the side
edges (30a, 30b) and the pa-25rabolic edge (30e) is an acute angle comprised between 85 and 89.
3. Blade, according to claim 2, CHARACTERIZED wherein the corners (35a, 35b, 35c, 35d) formed
between the edges of the groove (30e and 30a, 30e and 30b, 30b and 30d, and 30c and 30a) have a

maximum REIWRESGE! RPAlotecIEHAn(30) andl 1§89 oleriP Ryl diRie2 (6P RIS CRmRRES BRIZED
herein the di b : 20
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outer edgegfghefaielgiféie [a3sHhBHEN dhenalanaiglAn). 5. Blade, according to any of claims 2 to

4, CHARACTERIZED wherein the angle 5(100) formed between the parabolic edge (30e) of the
grooves (30) and tHe Badeoraedadisgstesmptdaipirasnwitin 9 &ARACTERIZED wherein the angle

5 (100) formed between the parabolic edge (30e) of the grooves (30) and the horizontal axis is

comprised between 0° and 5°.



