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world designs are less than perfect and, therefore, compromise bearing performance.
[0004] A widely employed bearing suspension mode involves holding each
bearing within a separate housing structure and fitting those housing structures
together to approximate a coaxial bearing arrangement. For example, Fig. 7
illustrates a housing H holding bearing B1 and a cap C holding bearing B2, the cap C
being fitted to the housing H to support a rotor R between the bearings B1, B2.

[0005] There are two main classes of constraints on the packaging of bearings.
One constraint relates to the practical limits of manufacturing precision, and another
constraint relates to the need to attach and efficiently package items that must rotate.
[0006] With respect to the first constraint, although the precision of part

forming technologies improves continuously, the state of the art is far from perfect.
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the invention relates to a brushless DC notor with
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[0011] Another aspect of the invention relates to a bearing arrangement

having at least two bearing portions supported on a common member, €.g., bearing

tube.

[0012] Another aspect of the invention relates to a brushless DC motor with

bearings retained in a stationary tube having at least a portion that is sufficiently
magnetically transparent to allow a magnetic field to pass through it, e.g., non-

electrically conductive and/or non-magnetic tube. In the context of an embodiment of

the invention, a non-conductive material may be a material with relatively high

resistivity (for example, in the vicinity of 2 micro Ohm-m or more) and a non-
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ranges of these material characteristics may vary

magpesie regeal reaychesematpral witheelatvgl e wgepgneHE Pyrrmqaéﬂmﬁfpy

V.
ex e e inRDdr 24 he Afe BARoBEITIRA e in ROt Rlria)
chapdctérinics ma@ vhiyoiforh ehsette sade0 Thelbiibeshhebsg @@rd‘m’ttﬁérmally
including a rotor, a magnet provided to the rotor

congliptivep Andhatich; tafgscan perartaliia Bnd)or @q;p@sva! quféemwalh%
[O(ﬁgft or agﬂS{ﬁQl s E&q{g t}?etmpeqﬂﬁ)h é@lﬁ{e% d a ﬁHl ﬁlgl’%ﬁé nﬁ&Sr
rotor an nm ne tube havin

incAIligxd ®itoros n&gﬁét@ﬁ@waﬁr&oaﬁb foibred paif oSbI&’aﬁ*lagetd ﬂoaattably
defines a tube interior. The stator assembly is
SUPRQE SREIPATo2 Bi3tor reReMbby/ A deast Parthk surFings theTRior gpdmagnet

I i i f. 1 he
e e P 3 A0 G BEL 14 a8 D
defiries hagte iaferioheThdihaxot sssemplyds hddpheel tb@bﬁmrolaﬁ@lvenmg ofthe
within the tube interjior. The tube has at | east

roteyo r?heéfﬁt@rrﬁaﬁem@y SUPTPYide@ Along thepgsior suragey! ttl?eaw% ancbthe
e bl QS ADTL UE B RSP E S PRAD g,

maghet eﬂtmmmertelb@hmot OTRe bt &l f3&asDCpOmIbA that iifficlemnty a
rotor _having a nagnet, a stator assenbly adapted to
magpiicRlly traRsparsEhio oW & magiese Sicld Qmastbatween HE FAsasiend the
Staﬁ%ygg&g}xhe rotor and the stator assenbly. The tube
as 'east a portion that is sufficiently
[O(m.l]gnet I cAlnbthet aspostpdtieninvémioalrtlatws so arhgnklesscDCinedtdr t 0
F betvveen t he magnet and the stgtor assenb
inc

TN B BBEEL afateTassimRI¥ AtaRe! ﬁoaoafreis%%eraem of
theqm% S“St“%ﬁ%portegefk’%&" MU0 S TFRNBAILSE ARG The tbe hs

rot at ably tween a pair o earlng
at Isdsat @ortioagbabuffisiant poaghaugall hearnspaent tarabloa/dea:phgﬂ:tit: dield

contr ol venent of the rotor nd a tube to retain
tOR%%%E’%}éVéF‘? dnagngt gngkt E?SWO{&%Sﬁmaﬁymterior of the tube.

[0015F t UbeAlﬂaﬁlefaS geclrt%??ﬁe iAvafiohir Pﬁteg B4 bhshiesy IBF ?BP l'y

magnetical Iy transparent to allow a magnetic
inchelse hmhgreic rotoe rotagbigtshppamﬂMtveaed atphe oftbagrorgs, a stator
pect of the inve

ass?%ﬁ&?sglg%p@)éigg é%]go@)né\%}l & qup ta gﬂrétlrcatrpq]vg:ment otn tti]e rotor, and a
tube to retain the bearings and rotor within an interior of the tube. The tube has at
least a portion that is sufficiently magnetically transparent to allow a magnetic field to
pass between the magnetic rotor and the stator assembly.

[0016] Another aspect of the invention relates to a PAP device for generating
a supply of pressurized gas to be provided to a patient for treatment. The PAP device
includes a housing, a core including a motor and at least one impeller, and a vibration

isolation system to support the core within the housing in a flexible, vibration-isolated

manner.
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apparent from the following detailed description when taken in conjunction with the
accompanying drawings, which are a part of this disclosure and which illustrate, by

way of example, principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The accompanying drawings facilitate an understanding of the various
embodiments of this invention. In such drawings:
[0023] Fig. 1 is a partial cross-sectional view of an electric motor including a

bearing tube according to an embodiment of the present invention;
4



acconpanyi ng drawi ngs, which are a part of this

di scl osure and which illustrate, by way of exanple,
w@einospBes of the invention. BRI EF DESCRI PTI QMCTOES2DbIE022474

DRAW NGS [ 0022] The acconpanying drawi ngs facilitate

an understandi ng of the various enbodi rrents of this

invention. ILn such drawi ngs: [0023] Fig
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[0028)ent i oFig. #Q0R8of-vigw of 1l PAP ae‘t10¢)shd“elﬂnd3fig e PAP
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[0035 ss- seE‘tgr G apaliy %@SStSﬁ&wA&la %‘g’é\f&ﬁ"%s"‘}*—’f‘b‘“
4]1 [0030] Fig. 5-1 is a perspective, cross-sectional
VI ew of a PAP device according to another enbodi ment
[0036] t he pFigs6&+itis apespedtion, crp@eBdfortal giewSef PAP dexather
cr QSs-sect i onal (\{l ew otf the PAP device shown in Fig.
accgrding fogpether gngodigient fthe present AVGBHORY 0ss- sect i onal
w of I
OO$LEY PooBigr S s Moy 38 (el O B R PRE s HiR
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device shown in Fig. 5-1;

[0033] Fig. 5-4 is a side view of the PAP device shown in Fig. 5-1;

[0034] Fig. 5-5 is a perspective view of a core of the PAP device shown in
Fig. 5-1;

[0035] Fig. 5-6 is a cross-sectional view of the core shown in Fig. 5-5;
[0036] Fig. 6 is a cross-section view illustrating a method for assembling

bearings according to an embodiment of the present invention;

[0037] Fig. 7 is a schematic view of a prior art bearing suspension mode; and
[0038] Fig. 8 is a cross-sectional view of another prior art bearing suspension
mode.

DETAILED DESCRIPTION OF ILLUSTRATED EMBODIMENTS

[0039] The following description is provided in relation to several
embodiments which may share common characteristics and features. It is to be

understood that one or more features of any one embodiment may be combinable with
5



[0035] Fig. 5-6 is a cross-sectional view of the core
shown in Fig. 5-5; [0036] Fig. 6 is a cross-section
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according to an enbodi ment of the present invention;
[0037] Fig. 7 is a schematic vi ew of a prior art

beari ng suspensi on node; and OOBS%
onergaredeatyies ahihetherempodimsnise in padigen. Ay SB@éﬁﬁeﬁfgrﬁ or

BN T ST O T e

embasd)medted inrelation to several enbodi ments whi ch may

re common characteristics and features. is to bhe
IOOGHher st oBuSHRECIBRRIPr theuad { ePRIFRRS df toawyur&wtood in its

l¢d 3 »
oD B 3 AETE IR bl B AR i flgsed
sene¢rhinaiisvihntsense lofi “ewtdistingoplyaifiyy  Aicogegpohdiagumeanong is to be
conbj nation of f ature in any,of the e i,ments npy
att %‘{ﬁott i‘eoréf‘da?‘% g Epras eﬁ%aﬁ'%en{cgmpt‘é?ﬁb@]“gl FORHIES
Wh@,@ggél)f @@%ﬁ the word "conprising” is to be
under’st in i

ts "open" sense, that is, in the sense
[00d1] "i ncl Wbe tegth,"amhebilt hmsikemto ihtlntht btathablietgasescfon seattiple

sense, that |s the sense of n3| tin ly of'. A

air Wt SUBRISMAN Lo ES R ffgs g0 iggat cge MiabedchH devigss
n K d

e bR e SR 1610 of ERERIMELRan B0 i -

wi Il be taken to include breat habl e gases, for exanple
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tube 22. The bearings 20 may be any suitable type as known in the art, e.g.,
conventional rolling element bearings, fluid bearings (air or liquid), sleeve bearings,
or other type.

[0043] The optional housing 12 encloses the stator assembly 18, rotor 14,
magnet 16, bearings 20, and bearing tube 22. An end cap 24 is provided to the
housing 12 to allow access to the housing interior and the components enclosed
therein. In addition, the end cap 24 and end wall 26 of the housing each include an
opening 28 to allow respective end portions 30, 32 of the rotor 14 to extend
therethrough. Each end portion 30, 32 is adapted to be coupled to a device, e.g.,
impeller, to cause spinning movement of the device. However, the motor 10 may be
structured such that only one end portion of the rotor 14 extends from the housing 12.

In use, an electronic controller (typically provided as part of PAP devices or flow
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rotatably supported by a pair of bearings 20 that are
retai ned or housed by a bearing tube 22. The bearings

wQosmy1she any suitable type as known in the apPCT/Us2097/022474
conventional rolling el ement bearings, fluid bearings
(air or liquid), sleeve bearings, or other type.

el Ty bl o Ed] COnth Eran B D HECS UMD
comRR El:biﬂﬁin% WRSeR¥nt SMhERforCRIPand heh& tAE A¥VidEE & Oinipdfer.

housing 12 to all ow access to the housing interior and

t he conponents enclosed therein. In addition, the end
116 E 24 d end wall 26 of the housing each include an
'o% %Vﬁﬁﬁ to all ow respective end portions 30, 32 of

[004BE T Ot Ofp ché ilhi%trﬁt?éh%ﬁ%oditrﬁh%i,%@ﬁé%ﬁgg -tuﬂéaﬁbo‘?ﬂtﬂisgﬂt ion
30, 32 to | ed e.g.,

i s adapted be coupled to a device,

reldtivpbl thexwallesl, statiemryg, siabkd tage.novenent of the devi ce.
However, the notor 10 may be structured such that
only one end portion of the rotor 14 extends fromthe

1.1hopadReties2. In use, an electronic controller
(typically provided as part of PAP devices or flow 6

[004&] 2008/ Dba B34inpOTYe IRl006 21 Bas4mbrtigrether iatsoifsieadsi | abl e

from ResMed) controls operati.on, of the stator, assenbl
magaetiCally Bamprsit Qi e bensDs S8 Coesy ReotieB el 35 ang
emb&difiRnt, B&hIRYightic RarBparchdP@hdyede prévilledBBRAbIOSr thoR&he
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electrically conductive and/or partially heat conductive). In addition, non-conductive
refers to the (non)conduction of electricity, although the tube 22 may be heat
conductive in embodiments, which may be beneficial for warming the air and/or
cooling the blower elements. The tube includes adequate "magnetic transparency",
"non-electrical conductivity", and/or "thermal conductivity" to allow sufficient
magnetic flux near the magnet without overheating.

[0047] In the context of an embodiment of the invention, a non-conductive
material is understood to be a material with relatively high resistivity (for example, in
the vicinity of 2 micro Ohm-m or more) and a non-magnetic material is understood to
be a material with relatively low magnetic permeability (for example, in the vicinity
of 2 or less). The acceptable ranges of these material characteristics may vary, e.g.,

depending on application.
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n- Cond% ive material ﬁ)nder st 003] Q be a

Sl or 1 al Maghetic wmapaTeRayhAIGDE cacarn e, Joiftiy Pf the magnet
an@ﬁ%gplis%embﬁaw'h&% fihCdeRbitivs ll%?/ Be Eri RdtHBE McREr. r@ﬁt@l)de of

a non gnetic materla erstood to

thaneeigeemi, diffevértt prapetties icoedpe Itcdwamalgmdhn sope casesab]abr mbybe

for exanpl e, t init of 2 or |ess
neckesapt Ao alsg RSOk benduEbowt togonsinet et SR clferent

s Ao B AT R8s Ml

trafidperenglin Locatumdwdteira/mat xs dasitabie, hedivtheetdlements hdettubreae

create FI on rm% effl cient power, reduced life
mog,thgemgl yn‘ij’g'du‘ftU’Ge OHFé"’erP fion, etc.). [0049] In
addition, the tube may have d| fferent materi al
properties along its Ilength or circunference, e.g.,
L. ldl Maereait | evel s or regions of "nmagnetic
nspar non-el ectrical cond

10051 f,0r el THE Kersingit0fd 27 oy ks £StruC@RoY it Belafic mabfafiee.

0f1adsh oRREd
cer%%?’cts:'(gés s@Bﬁltzecg 21?<EHn2a) rT%a§s ﬁeﬁ?m@{sb ]{b%§récr)]rgtb'<l§ncd%h€é)

poltymerss paregnfosced polymerde. @rl%mrg}ass Eathtm Bpmnnﬁltcy d;foweher

net .and stator assenb ere fl es
eI TEAE o gnGhe i o db caPoP oy o
incHlidef &Rk @ﬁ@ﬁﬁ%lﬁg it§ Rilgth feilcosated and in sone
cases may not be necessary. For exanple, it could be

advant ageous to construct the tube fromdifferent
11413 nts that are fastened together, wherein sone of
the"8%nents are magneti cal | transparent, in
y Y

[odsqu ?t Ie o g@gplgstsate@temb%dﬁﬁéit "0 be s cRENEFcrelseyibhl
configuration along its length. However, it should be appreciated that the tube may
have other suitable shapes, e.g., circular or round, square, polygonal, conical, etc.
[0053] Also, the tube may include one or more parts (e.g., multi-part
éonstruction), e.g., different elements with different properties that are fastened
together.

[0054] In an embodiment, the tube may be sufficiently perforated (e.g., one or

more holes, openings, and/or slits) to allow a magnetic field to pass through it. In



nore thermal ly conductive, for exanple. 1.1.2
Mat erials [0051] The bearing tube 22 may be
w@osnsiiat ed of non-netallic materials, e.g., PCEUS2ODT622474
(e.g., stabilized zirconia), glass, polyners, filled
(but non-conductive) polyners, or reinforced pol ymer s

CS’GE% Fi bergl ass, Carbon, Boron, etc.). Hovvevg t he
such§ oégwnéﬂ%t% mﬁéftooﬂmaycrl%encé%nomeé%ﬂtw%ly cppdugtive,

mag{@ggl' nEQr'is atell€ ah&/BEMBRYall %&%hb@ﬁe%ﬁéﬂl%ﬂjﬁeﬁ%e” al s

en th or circunference apes [0052]
In the |IIustrated enbodi nent, the tube has a circular
craoss-sectional conflguratlon along its | ength.
L 114 fao0inatiops shoul d be appreci ated that the tube may

[00§§Ee Ot hi3fis Rl Eﬁto%laqgﬁsdny %ng}e’feftglggdflc%ﬁlbg{at&f? WPtbatures

quare, polygonal, coni cal Al'so
desttibe] atmye inrayl codstitomentodimmes qfahd aib¢ e That,is,rthe tubepmryt
constructi on) i fferent elenents with differept
inchidg gay ppigble mbla%enfoggf@ﬁees magagifend/ %E@@f o} fesgribed
Sabodi nent, the tube may be sufficiently perforated
above. : :
(e.g., one or nore holes, openings, and/or slits) to
all ow a magnetic field to pass through it. In 8 WO
2008/051534 PCT/ US2007/ 022474 such enbodi nent, the
B@mﬁ’&? or may not include non-electrically

[OO%EPdUCt I Wéso, 1t§ﬁ§.ﬂ8%.b GRbhdritodd ﬁ'ﬁ??ﬁﬂ@ﬁg of tA& ﬂ(b@ ‘may have one or

‘ ermal |y conductive nateria erties.
mo@ooftthe &datoesddsOits] abbte, ibat bttherblmrummbeofeh@we m’raaztnoany
single feature or conbination of features described
above may constitute enbodi nents of the tube. That is,
1.11dBedrif ? ¥t include any suitable conbination of
pr oper materials, and/or shapes as descri bed
[008GDbve. 1A1;.il5uslt?maretii thastaf@@SBNblY $®is frovidérbul alceneer portion 40

o LSS ok G903 A b, RS TR Y e BB o
resPivE 8RS p&tiohd'$4, 14605 IBNLE S alohg An ThiBEG suldcMPiMefdof. The
tube 22 retains the bearings 20 in substantially perfect axial alignment. The bearings
20 support the rotor 14 and magnet 16 within the tube interior. In addition, the
magnet 16 is positioned between the bearings 20 such that the magnet 16 is aligned
with the stator assembly 18.

[0058] The inside diameter of the tube 22 is substantially similar to the outside
diameter of the bearings 20. This allows the bearings 20 to be securely and stably
retained within the tube 22, e.g., by friction fit, adhesive, etc.

[0059] The tube 22 is sufficiently "magnetically transparent” (e.g., non-
magnetic, non-electrically conductive, and/or thermally conductive), which allows the
motor 10 to have a design in which the magnetic rotor 14 is located between the
bearings 20 within the tube 22, as illustrated in Fig. 1. That is, the stator assembly 18
can act on the magnetic rotor 14 positioned within the tube 22 without significant loss
of flux density and/or increased heat, if any. Thus, the tube 22 provides stable

physical properties and is adequate to support the needs of the motor application. It is
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[0057] As illustrated, the stator assenbly 18 is

provided to a center portion 40 of the tube 22 al ong
w@eoosnskssd or surface 42 thereof. The beari ngs ROI/HEM07/022474

provided to respective end portions 44, 46 of the

tube 22 al ong an interior surface 48 thereof. The

nmgi?p %é retalng %g arln s 20.in bstanti al |
bifie baing By incprgPriEd inin GLNe THIQ FERBET e O
othér‘éﬁg?ﬁﬁcé‘tfbn@%ef@gﬁbg%et@trﬂs %&ﬁ"hﬁa}l&éb&nbﬂ&ﬁf lor. In

tiron, the et 16 I's pdsiti‘oned between the
bearings 20 such that the magnet 16 is aligned wth
hg stator assembly 18. [0058] The inside dianmeter of
L2 AdvaniAges 22 s substantially simlar to the outside

[oo@oprret er TRE moff aR8RENGE 0Big. THh vHadH B¥Sndch&i ORadr 1r219§

to be securely and stably retained wi thin the tube
posﬁ?gneé vgthin the "fraigottically franspamdiigsbes @2 hes sevefa)0d@intapes For

AR s ST e ey et
sup@ﬂgx[ zgf%}ﬁrféﬁf f@ullté/m‘-?ﬁB%@l ) and%‘r’ itfprévddaws. Irh@ddlm @rfe

ave a design in which the magnetic rotor
supieoonaal@mnmet wwedrs intikee athletyrtd heer 20commpdate flhisl helabegszz g "
1. .That is, ,the

| trat in Fig.
whythe St o roler #EhELRE Ptk Pl D e S Set R
codifi@ehts REg 2BothithdYBE afd Rbrfrh S mh@SSE stéﬂihieﬁ%‘rc&ﬂﬂﬁ' ty

and/or increased heat, if ary. Thus, the tube
[OOplbvu desThe aiokar anphgesmanahlsp popyedes iseperion domsacam@q(m ethe

{ f th t { ' 9
rougign b BRb btian B bepouHE Sy REPYSEYeRED: spgbr®
dyrR&AE téiforseRBe EPalMNeRBly RHOMRAIALRR, dndlsapsHdielgidiBl @fe to

arrangenents or ot her appllcatlons where "magnet’i c

simpliaitg pficr(matryéthma}ln bddibhemeh¢ motor arrang_bnmmmva@esumms 0]

sccpprgagan pLOORASH Terad W e el boie e

corlsfrBQfRaE @NtwhdhUREmokAt idA8opBMBIdahtoAIN AP BG8S or fIGW generator
exanpl e, the notor arrangenent provi des superior

as dﬁ@ambﬂddleﬂw)bearl ng alignment. The superl or alignnent
results ved noi e and/ or rov

00EFEL | 0Pl PV BRI T dl He@ines FRLRETcptghey spbinal

coehtibhts Bf e tbv&t Al rofts eyTAndatdeftd Vliglind@ad preBsd sprifl.
when the nmaterials of the rotor and the tube have

Spmlf@csaélwomnethe@fqrwnwlmebpms orrludes ping @ipselpad gpying that
app??e% Igl 5(§]r|g§ t b%e:?r?rggs 8 E:r?srljren%gy pe%nm ggrreo tlysatli%mcl &r&@r@tained in
position against the ends of tube, e.g., against flange 380 for the lower bearing and
against tapered flange 382 for the upper bearing as shown Fig. 4-3. As an alternative
to such method, the preload spring may be eliminated and the bearings may be
retained in position by an adhesive, e.g., glue, or other suitable fixing means, e.g.,
mechanical fasteners, etc. The bearings may be of a range of varieties. For example,
the bearings could be constructed as sleeve types, duplex types, magnetic types, etc.
[0063] Such an alternative method is illustrated in Fig. 6. In such method, a
force may be applied (e.g., by spring 536 as indicated in dashed lines) to force the

bearings 520, 525 against respective flanges 582, 580 and in correct alignment. Once
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[0061] The notor arrangenment al so provides superior
conpactness (e.g., the rotor may reside between the
wao aive/ossent ed bearings, not cantil evered), sSupkCT/082007/022474
dynam c response due to an inherently low inertia
rotor, and superior rigidity due to sinplicity of
constructlon In addltlon t he not or arrangenent
alighied\ArcRebesi¥p Ay 81 SluscgdETHMHTS Bt b ARl between the

beégﬁgg 551§ %2?'3% ?vedtgb@g%t%rfg(eaﬁvd rkmetlhle BEarH%Q‘ﬁ% 525 in gosmon

struction e notor is 1corporate
whilathe farceAdbdey apsiedre.§ | byigepengabd6. Oase ttiebearingsd20, 525

0062] Furth [ | t b
are e e e e O CHOAFTOBSE T 11 i nt s of the ¢ ube
(0083 7 ©1 O (A BOYCANSih BELPA IRk ndtn ] B AAIBRTAD

cific or assenbling bearings
mo'tdm;l/amheslpm&a@nacqanmimmd (spy, bunh dshisd rotapplitiestube X willc e

to the earl ensu remal n orrec
expand geroy laaao trew @&U?lﬁﬁefﬁﬁi?{naaﬁ%@a? fHisient Wﬁ! Eﬁ%lgt%fo
the%@mal Qs to RAQ tﬂé&gﬂéf}fggﬁ 3805 fifthe tot8r LRIRE clMeahiBSals

agal nst tapere nge 387 for the upper bearing
haveswslibfferefi yerndal BxpaAsioa coeffitientsailoweng themsa ehpamdtah od,

he pre] oad s r|n be eljmnated and.t eari ngs
difleggg Frvelsy B 2 SBer ?rdﬂlsgggwuga& a8 53@%“ the?
mo‘éﬂru oftfer Fbté}@{?eﬁ %'ﬁéhg}?!)lﬁei?lfgk W_?EQO(%E&H% tHe-tdbe argi the ¢ rotor may

nlca ast ener arings may
be mdg froof thy sarhe tiaeesial fedrave kerspine thertnabexXpaasipmgseffaehtoor the

be nstructe | eeve t S, .dupl ex types, magpeti
g G B ot madihs mse e v ierene e T R Biamegherma
exﬂalngl%%@mggnﬂ n Fig. 6. In such nethod, a force nay be

applied (e.g., by spring 536 as |nd|cated i n dashed

lines) to force the bearings 520, 525 agai nst
pective fl 580 and in correct alignnent.
2.0yt %Bcwréﬁgsﬁ‘ﬁa’fgﬁ ﬁ%&er/ US2007/ 022474 al i gned, an
[0088]'€S1 VeThe nfot& 10 A6 m@&g&tatb%rmﬂ‘o' 2P AP dBRBOS: BV gbRerator

appl i ed between the ” bearings 520, 525 and the tube
strigRded o ganeratnal sumﬂ)aofrprmenmiagas e be pROjdeB26 ajpatient for

wefifent s & of Sibsn Ditstdered Bacaptine (598 s BB NogBvarricposd
Prediur@ ¥R8GatibN ENTPPVOE IATRY eBBodi RRRY 8 mbBPRA béc@l%ﬁ%@ieki%

problemw th this alternative nethod is that when the
opeTsiE aIp tovabors 30@90dpmfaed/en8 n¥mpongeait s (e.g., such as

(00RE; £ °F REPOTATRY. P e B Soe RPERKRE ol
gerle®dtt (ﬁﬁmtcﬁldmg the motor 10. As illustrated, the PAP device 60 includes a
housing 62 and a blower 64 supported within the housing 62. The blower 64 is
operable to draw a supply of gas into the housing 62 through one or more intake
openings (not shown, but typically provided at the bottom or side wall of the flow
generator housing) and provide a pressurized flow of gas at an outlet 66. The supply
of pressurized gas is delivered to the patient via an air delivery conduit that includes
one end coupled to the outlet 66 of the PAP device 60 and an opposite end coupled to
a mask system that comfortably engages the patient’s face and provides a seal. In an

embodiment, the blower is constructed to deliver pressurized gas suitable for CPAP or
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the material used to nmake the conponents. Thus, if the
rotor and the tube materials have two different

wo b@sosis3expansi on coefficients all owi ng them poT/ExmanoR2474
at different |evels, the bearings may nove or
m sal i gn causing an inbalance in the notor. In order
to prevent such Erobl ens fromoccurring, the tube and

NIRRY: &t igrthereapge pedwa gaH b At How rafenef Lr?atpelﬁpévmerb(%@ed
at thpgl @ﬁ”&e&ep%g‘% ﬁlé@rﬂ?@%ﬁ@ :égﬁf A 1§d g&ft%lg\?/gltn {ﬂ? Y0 er éured

to ddlitver Bileeelsibem@py bevarable @mafe&hempya@eg f lo®i r@nge 0f22-6 cmH,0
Mot or I ncorporated into PAP Device [0065] The notor 10
andyiigh pnge € 6r30aHEY- i nt o a PAP device or flow

[00%9];? at Ofye ﬁlto(x}éf:@t’ f%ﬁpéﬁ@%ﬁ%l%lﬁt@%g%ﬁ%? and includes

suri zed gas to a patl en
at ledse aﬁeﬁﬁmﬁe,lleeé@and tht nBSi@eld bidsioe der deabr @&t1h1pnger(@DEl)1 the
Non- | nvasi ve Positive Pr essure Ventj | ati on

1llu§t|q;tqu¢,1)nbocpﬁqe§h thenplewpidias adogblernged, pelier blower
cor@ﬁ'ﬂnﬁwn 91f1t091 yogr%er?a@? 14 &cﬁ&e?ﬁglﬁhaggcrggﬁ gﬁgm ANEOL,

m t orque. or exanpl e
ands&dor @Bd portion 80, 81 obthE’ARodM/is&eupied fd anmpHeeé&t Howeer,

i ncl udi ng the notor illustrated, the PAP device
the@éowmﬂra@smaludﬁ aagig}fgme)g lefifugl e&%&b&fﬂ@&f i%ppor t ed

[oogsah' n thge pfawfrﬁ% 1ﬁgorﬁg1j§€edk?ht%"lﬁ5wé'4as£e?nblfé9@ﬁ@rbzls%&%

raw a supply o as | he housing 62 through one
disclosatnndJ. BnPake N piDAgs, (SoPatsimdRubliciticn Ng. |c2065,{0llg)3339

e P rion BaienppamtionoR Y 0 8% bl Mutipidseseor
Blcg’gei'? s Ald ﬁ@st@d"{/bﬁxttes%ere-g@'eﬁl%ﬁQﬂ:lt&ber 08, %@FSM%O?’PB S is

ver ed atrent via an air i very conduit
entitledt" Bl swedrider \wuheFlenhile SapporeSletee"tfied Bebirbaty 226206, tivd
PAP devi ce 60 nd an ogfoosme end coupl ed to a nask

of which dnincpmprat eé‘?‘f‘%lr CERERHYE SEYat i ent' s face and
[00?9;:\” deSA"fSé)s otbpl@ﬂla%%g@&%ldﬁﬂﬁn oﬁm@xeas;?h@éﬁ?cfns' S

structe e I ver pressurized gas itable for

CPAP or 11 V\D 2008/ 051534 PCT/ US2007/ 022474 N PPY,
e.%., in the range of 4-28 cnH2O, at flow rates of up
2.1 694828 i n (nmeasured at the mask), depending on

[009@f | ent  nesAp H@%@Bﬁﬂo»@‘l §1%ratbh@0 RlcRR{g tABYndAS: arrangement of
configured to deliver l% | evel therapy or variabl e

Figoll das saveral hdyampages. eF«g exainple, themgesondrrangement-fdig.alnprovides
a qulegelg lon geq(?lfe smallgr0 more re?able and highly responsive PAP device. This
provides a PAP device that is more comfortable and easier to use for the patient.
Because the patients are more satisfied, therapy is easier to administer for the
physician.

[0071] In addition, the PAP device 60 including the motor arrangement of Fig.
1 provides a potentially lower cost due to reduced parts count and less machining, a
superior motor platform for implementing conventional rolling element bearings, a
motor platform to accommodate fluid bearings, a motor platform to accommodate

fluid bearings and a double-ended, impeller blower construction, and/or a motor
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[0067] The blower 64 is supported by or within the
housi ng 62, and includes at |east one inpeller 68 and
wao b@siostses 10 to drive the at | east one inpel | BECT/682001/022474

the illustrated enbodi ment, the bl ower 64 has a
doubl e- ended, inpeller blower construction.
Specifically, the notor 10 includes the arrangenent
plafpanp dcsommpdate fluidh hepriage pndemdoyide-endsd, mapellgpblgyver he

corsthclonf' eSO PUAH, L BLLILIPEI oS, Fowever - the

ude a sin | er coupled to the
nmotor 10. [0068] The notor may incorporated into

bl ower assenblies such as those disclosed in U S.
3. Alteativagmbgdigegt gigBlectrc §lotphyt ent  Publ i cati on No.

OS] DLOREES 408 Ay LGB Dot

accBidingetosanatidr BlabbdicheWbbfithe pre?dfm:ﬂmﬁtlolf [ Tlm:ltuﬁh htaiD@‘rZ 1P8s
2005, and 60/775,333, entitled "Blower Mtor with

substagsiglby %mﬂab%’dh% tube ganter 16 daserbadebpymad aiso ihustgtes dhigch
mofr ts% l1‘f)§/td ?ng%joafs%l%%? Qfﬁﬂ@ﬁt%&tﬁ%g&ﬁérﬁ 'of ﬁ%%uélﬁ%y 4 dlc?] .

en e not or be enp
[003Bher appkiilbatiedsthe nidtdr QAdvmiuaegesro{ambYd)ihaA deAdtor 214
device or flow ener tor go i ncl udin the t or

Mr%@%ﬁﬂerﬁfrﬂagw& Pproydedsthgreto affﬂca ¥drangpgpent”

t
o RT3 5 O, G B100ocd

rotdm 2l withie sheonbe 922, RAPa dedraesembiy 318 proeided akong aRARterior
device that is nore confortable and easier to use for

SUIquéof)ﬁﬁﬂé‘?ﬁZZ?E(é(gaJ%fémFﬁ@“ phei byrffistiatle nore sati sfi ed,

rapy
AP [P o TR o gbnpPI L,

wmdmugsﬂlar 1 stage pesthtoofanftngyion stacpr2@vV ipdesdeal tp dhewindaigsy219,
ower cost d educ arts count.. an es

anclfﬂmrmrg insyfa t%ragé PR Pweﬁrl &he Bindings 21 Pﬁﬁﬁ? diestackitg!

to iggg%(tg d QR 201Gt g @i'nalfﬁgglm@eﬁg HE‘é&ﬁbed"abcﬂ@t @E tube 222 is

ormto accomodat e ulrd bearings, a notor
"mpgmtiéalmuampaembmhﬂdlaaléowi thaisthtdressembdyp 2 bt at on the

doubl e- e 3& q}g onstruction, and/or.a
maERtros HpPoy R g e r RECU RIS SlErcopl BEY Sk o
derRRGAMBEALRealddicd hegy| ngs and a doubl e- ended,

i mpel bl ower consfruction and integral vol utes
[0036H/ or bIAospecerﬁé@ss prgwided between the rotor magnet 216 and one of the
bearings 220, and a spring or biasing element 236 is provided between the rotor
magnet 216 and the other of the bearings 220. This arrangement maintains alignment
~ of the rotor magnet 216 with the stator assembly 218.

[0076] In the "tube motor" described herein, the housing elements are replaced
by a single tube 222 that extends through the core of the stator assembly 218. The
tube 22 is thin-walled (but strong) and is "magnetically transparent”, which allows the
bearings to be mounted within a single bore with the rotor magnet nested
therebetween. The rotor’s magnetic flux penetrates the wall of the tube (since the

tube is "magnetically transparent") to interact with stator winding currents to produce

shaft torque.
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3. Alternative Enbodi ment of Electric Mtor [0072]

Figs. 3-1 and 3-2 illustrate an electric notor or tube
wOorRisnsBdi9) according to anot her enbodi ment of PETTES2007/022474

present invention. The tube notor 210 is

substantially simlar to the tube notor 10 descri bed

above, and also illustrates the nmotor's ability to
[007%hct i onThus, thembtbsrmaipt 'Hid salf-¢onsaipechwhersifethe sigror gnd rotor
housi As s ,
T R
funatiGieisemettr. Mhareta kblbingloeendtag id e me¢ded ta support and/or
“magnetically transparent” bearing tube 222 _
conggin %%&te@arw%orrre&oai%ohoumﬁg@t presdled Hysupporh maies bearings. In .
¢ abl e
PAL B ALEL phoRHRR B ol fiou] B0 be BT UR B mbI %o e o
pleputh cAsabaffot pressuribed 232 (e.g., retained on tube by
friction). [0074] In the illustrated enbodi nent, the
stator assenbly 218 includes w ndings 219, a stator
- I.nation stack 221 provided to the
3Jg#ﬁg%ﬁ%§&g%%ﬂha§nd one or nore insulators 223 provided
[008] ween Bbe:fité ndi fagared b9 tiertdbd metos a0 knchiik one@r more of the
i nsul ate the stack 221 fromthe w ndings 219. As
follgwdng:i bed above, the tube 222 is "nmgnetically
nspar " Wi ch allows the stator assenbly 218 to
'”ozgf on tﬁgacﬁggnetic rotor 214 positioned within the
[0080pe 222Housihgldss:siognddirensemt fdrawssiog of tnudcap;densi ty
nd/ or increased heat, if any. [0075] A spacer 234 is
Wogi vi ded g G2pAVG nagnet 216 and one of the

0088Ar | NUST g2Qpe Ald @ spring or biasing element 236 is
[ pr€V|ded etﬁ%en the rotor magnet 216 and the other

[0088] t he bPanlishgh c22ble; Thi s arrangenent mnai ntai ns
[ j gnmen of the rotgr net 216 with the stator .
[Oﬂggis enbl y&QH%PrOY@S?%’]CCﬁ?Pt@%‘"Of%% CORGERLTICItY Z]Q&’r'?%%qulthom
neéa%remgmgtg}ﬁciM%m&d%%gﬁﬁg&ﬁn@)re replaced by a single
22 that exten

t ube ds through the core of the stator
[0088kenb| yFaiBtate§ vératianhieol2@on;s t hi n=wal | ed (but strong)

0088E, | 1os PR B BliR ety DRI B58 ngl'e bore with fhe
[0089] OF mi@?ﬁ& tRERhEFopdri&y (Iﬁﬁgt:m?:%r thE Stafo?, @fs. Sue to the

nmagneti c ux penetrates of the tube (since
codling effectm ths sthragritt presabiized gaadgpeted atouhd the statorerket

W th statqgr w ndi currents to produce . shaff tor :
redyeed heat on 8’16 stator ang%earlijn gs may increas% tl?e re‘flablhty anc} llfIC of %\uee

motor. Also, heat may be passed to the pressurized gas to assist in warming the gas;

[0088] Compact construction;

[0089] Highly manufacturable;

[0090] Slotless stator (zero cogging);

[0091] Sensorless (or “sensored” - if necessary);

[0092] Sine drivable (e.g., about 1.1% THD (Total Harmonic Distortion));
and/or

[0093] Reduction or elimination in tolerances by using the tube (e.g., no

tolerance may be required for the stator from the rotor/stator alignment).
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WD 2008/ 051534 PCT/ US2007/ 022474 [0077] Thus, the
"tube notor" is self-contained wherein the stator and
WO 2108/05@B8£ supported and/ or contai ned by the tROBUSW0H022474
manner that allows the tube notor to function as a
not or. That is a housing or endcap is not needed to

s6ﬁport and/ o contain the stator and/or rotor
[008%Lisi ng héhmﬁé@léapr@@a@éﬁpﬁéme HetoEy 149 meydnclyde Ofmn
S @Pg( p may be provided to
nmﬂﬁghﬁgéghﬁmgg% F&%H ggﬁgéﬂ%%gnun1chanber for
pressuri zed gas. 3.1 Benefits and Features [0078]
Benefits and features of the tube nmotor 210 i ncl ude

4. Hhemafivegmbodimenhef PABKEYiGE ng: [0079] Low cost; [0080]
f
000Bh. 79, FER AR SSOMLERTE Ui RL Bl 0 S0 SRR o
andtid 8 diboBunadnt Shﬂh%tpr&amab{/cﬁl;tloﬁ 00484lustrated, the (P\Afdm/]ce 360
excel | ent bore-to-bore caoncentricity (Iow no

inclydeshd veluterpsd@using 367 Bt QGfH}eé&g%ﬁrﬁlﬁ)b?ﬂlWéah%%h%@el 363,a
oD 52310 AP S5 b4 B B L 521 R LORRL

. thethbasingBopraapeptlla 368 espadddab lthe doar 3t Hef gteatibs lotoe 3¢0, and
due to the <cooling effect on the stator wth

a lid ppegad FapA03 myayded WéE? BosHEATdOeAEOsS the gnpelipr 468.
[oo?ﬁguced REd %tgﬂowﬁgqﬁga& argq@@g@&@ﬁae%%] rm (PE%6 o

reI|a Ity an fe o mot or eat may
suppy gfags eo tie Hdwingniesagit arzmict 363 ahd pavidest presn;ummdlﬁlmg of
Conpact._constructio

h ;
gas}rﬁégﬁ%g@’ft@ﬁgg &ge ]PA[Po%m}% 38 bt gpsall §Fé{{]@)‘?ﬂc@?g’% the et S67

p [
GRS L pPTROL Srpka s et o
exififgthelP ARadevicd ia alentrally tamgntial daedioar

[0097] In an embodiment, the PAP device 360 may have a diameter of about
60 mm and a height of about 30 mm, which provides a cylindrical volume of about 85
cm’. The outlet 366 may have a diameter of about 10 mm. It is to be understood that
these dimensions are merely exemplary and other dimensions are possible depending

on application.

4.1 Tube Motor

[0098] The tube motor 310 includes a rotatable shaft or rotor 314 including a
permanent magnet 316 provided thereto, a "magnetically transparent” tube 322
structured to retain or house bearings 320, 325 that rotatably support the rotor 314
within the tube 322, and a stator assembly 318 provided along an exterior surface of
the tube 322 (e.g., retained on tube by friction).

[0099] The stator assembly includes windings 319, a stator or stator
lamination stack 321 (e.g., slotless or toothless) provided to the windings 319, and
one or more insulators 323 provided between the windings 319 and the stack 321 fo

insulate the stack 321 from the windings 319. Further details of coil winding is

15



[0093] Reduction or elimnation in tol erances by using
the tube (e.g., no tolerance may be required for the

W@ L@BO51584 om t he rotor/stator alignnent). 14 V¥CT/US2007/022474
2008/ 051534 PCT/ US2007/ 022474 [0094] It should be
appreci ated that the notors 10, 210 may i nclude one or
nore sim | ar advantages, benefits and/ or features,

displpgesrin d4-pvRropitnal tcaB‘Pn ParoY& (7.8 5 fidrsgagcembgs 28 42096
wh¥c‘i)1 1§'1r1%o}dhkéf§& ﬁ%}%@ibﬁé&%ﬁé ?@Y%‘f&eerﬁirret | oner 360 according

anot'her e nt o resent invention. As
|IIustrat ed, the PAP device 360 i ncl udes a volute or
hog)ﬁlﬁé? 362 that defines a generally spiral-shaped
lecggibey  t ube nDtor 310 including a

[001 net i gal | t3Q%§ moloyBE0 Rfude QBfHe oRYor370, a
e fu ot

ou3|ng an I npe 68 provi ded to
shields372 (ptr@ndéiﬂlé oot ehdhof tIhEl lnﬁ)emmn'INn B0 ancdhadannaldriftinge 3&hd
cap 365 provided to the hou5|ng 362 to encl gse  the
extpwég

B¢ frem e ghicdolige fn ite iHpsrateskianiipdiment; e pes22ihe

0. I
mtggr%ﬁ (fﬁl\élcﬁ: (é bl &:tlﬁpglacgﬁécg rz]1§ IQrc])ﬁé ?Wg%%tr%ﬁd}@p%’{g\%ealgla%e tube
32bnm§bacommmcﬁﬂdmm¢krmgmbwamnmamoutIet 366. The PAP
device 360 is generally cylindrical with the inlet 367
aligned with an axis of the PAP device and the outl et

4. 1326@e§ﬁﬁ%§digfrﬁ9nttaﬂd‘iﬂefe%%n gas exiting the PAP device

I'n a genhe y tangential direction. [0097] In an
[00d6bpbdi nefihe tubh@oﬁmﬁ 35]6\af clee (BBO32is strastered td iraaimtaad abgn

ht f ab
theguﬁawgfe@% %%ﬁh@fat y Sihiohises BRoradutn s e ecrne
eme‘&hﬁBt %ﬁﬁtuﬂ@gmjﬁ%ﬁ 87@isHRAORL&S sulh AP Rl edlital iy S&Es indly be

to be understood that these dinensions are nerely
usedxenpl ary and ot her di nensi ons are possi bl e dependi ng

00393 P hcl 65l e hpes <BH fhelibs irien S10.5 P biig
supportRhARE ?ZU alB8E Rwes bRd Bf e it@RAIHGH $1(Pis stuctured to support

“magnet | caI |y transparent” tube 322 structured t
bearmgadi2h havingauswllbesizd orgaBeer thae bearingt320ot at abl y

o8 Or £ SBEY58 pevindat e dfgpatioe A1 g mERs By popuier
surPice 378 ctiMRE a3And6r 19 and h@IpRddB QuSbrt BEABNLB20." TRE ioWet end
of the tube portion 370 includes an annular surface 378 defining a smaller diameter d
and adapted to support bearing 325. As illustrated, the one-piece tube portion 370
provides accurate bore-to-bore alignment which provides accurate bearing-to-bearing
alignment. The upper end of the tube portion 370 also includes one or more
extensions 338 structured to strengthen the upper end of the tube portion 370
supporting the bearing 320.

[00104] In an embodiment, the tube portion may be manufactured such that
substantially no draft angle is provided along surfaces 376, 378 adapted to support
respective bearings 320, 325. However, a draft angle may be provided along the

surface between surfaces 376 and 378 to facilitate molding along the line of draw.
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[0099] The stator assenbly includes w ndings 319, a

stator or stator |am nation stack 321 (e.g., slotless
W@roBost5Bd ess) provided to the wi ndings 319, aPdI/usIwe7/022474

or nore insulators 323 provi ded between the w ndi ngs

319 and the stack 321 to insulate the stack 321 from

the wi ndings 319. Further details of coil w ndin

[00185M0 20088 eRsdssBHaqoC ] IRBIORFATOY'IRd hetwar élllré%céwfg Be
guiggfh\é'{ét?g ARh WIE héa&ﬁfg's 9%, N9s5 %{/1% to:izs%ect \}el e%g %@Pﬁ'ﬁo

I'SS hcarporated her eln erence
theilowert ehdeditthe @by pordioi 310.CEer dRampie, ﬂhme{llﬁﬂﬁéﬂﬂl]n g Bide df uiee
322 of the tube notor 310 includes a tube portion 370,
roter 314rney be @?@eﬁrle\ﬂ edroppedimgd"dheitube PPH@“tﬁQé hioyeh then’

o e SRSt | 088 Pl IR AT R e

encBﬂié dlepedisnifagr 217 villnplidtatle bearthg, 325nh@Ehpagentent d/ad)suﬁSCe
one-pi ece structure. However, the tube 322 may
37%6%@& faeqd@aeq diameteer Thys theDearingaivods seli-guided "B@atﬁ ioagratwe
pOSAlfé gnnent and Retention [00101] The tube portion 370
the tube 322 is structured to retain and align the
{00066 i NgsI3Ae jllBatet! katbodivtent,ald owew ppodof the eberpotdon 370

314. I n the | ustrated enbodi ment, the tub t
inchygs §1a%$er?tﬁ@'ttuatgaogew FARPT %Hp'ie@a ?%réa? P?e?g“% fzég? Embgger
end!S&Ho, tilggﬂ]g&]eg%f tHe !ttt St G137 1'3@1uH93°&{edar ert rﬁeﬁ% flange

tube portion

I'S structure support
porainds Bimaadapwelrto enghgofthet thearih g1 B20, pmdhenm: r8tath ths rotor w1thm the
st ruct d to support bearing 325 having a smaller
tubg PoEICHST gr ameter than bearing 320. [00103]

[O@H‘?r' fi capleta etr&fg : ?S“Fd?‘g 383 Pcﬂz?deté_ﬁ -irPBéaHn%‘?eéKt@on.D

udes an ann rface 3 6 defining a diraneter
Thatrigl thelmpered flangespgrpons 382eaay bgresidiont] ytefldcwaderpor nator of

tub t . 37 | ud | ; f 378
assEBpPRoN (BT RFATiBE D At hRe RUBREOL B SAREGH
renfRAl bflle %gz§1ng°3520' (BB IRotdr ) BodNRe RibE gsnwaﬁo once

portion 370 “provides accurate bore-to-bore alignment
assembled. provi des accurate bearing-to-bearing alignnent.

upper end of the t be ion 370 a i nclu .
00381 o i 97 Bt bissing a4 R be P ded e n i sprine
320 B ME P&or 828N 316 BEmbibEn RREIAGR oBR rotor magnet 316 with the
stator assembly 318. '

4.1.3 Shield

[00109] The shield 372 of the tube 322 forms an upper wall or cutoff for the
channel 363 that directs pressurized gas to the outlet 366. In the illustrated
embodiment, the shield 372 is in the form of a circular disk that is provided to (e.g.,
~ integrally formed in one-piece) an end of the tube portion 370 adjacent the impeller
368.

[00110] In the illustrated embodiment, the outer edge of the shield 372
substantially aligns with or extends radially beyond the outer edge of the impeller

368. The shield 372 provides a narrow annular gap 385 (e.g., about 1 mm) between

17



supporting the bearing 320. [00104] In an enbodi nent,
the tube portion nmay be manufactured such that
wGesosassd al |y no draft angle is provided al onpCT/US2007/022474
surfaces 376, 378 adapted to support respective
beari ngs 320, 325. However, a draft angle may be
provi ded al ong the surface bet ween surfaces 376 and

its Gter acgomad ieell o the hetsing 0% HiahHe suifigienbio difegigas inlg the
chafie 123%3%%% ﬁahg%c)l {W$2907/ 022474 [ 00105] A sl oped

provi ded between surfaces 376, 378
to guide the rotor 314 (with bearings 320, 325

provi ded to respective end portions) into the | ower
4.2¢hebed¥lotarand Hlousips FRBRESTEPD. For exanpl e, the smaller

[009 gf‘]r i ng i"h@'ﬁxgg fn%qt%&ﬁ} IOraﬂh e }?’(;l[l%l n@%% %?% rl&]é &L{ﬁ}?ﬁm'eﬁ‘tta%p

ropped in e tube portion oug
strubndalcn‘lemhﬁs thabsre pdsgted sBpport,Aligh hadimabhtain the axblemgotor
Broaches the | ower end, the sloped surface 377
31thhmg ¢ Beusinge3Geari ng 325 i nto engagenent with

[OOEﬁf ace glzatég 11“%\’15 eﬂlbf)g %%?Qhéjl\(ﬁﬁﬁfgef& J&H&es dnB®r more

is se I’'nto 1ts-operative
slot@@%kﬂlm le upper [pORAGI t“dhdubﬁl giwdlluhhtria héaptehbaeieimentespectiee

| ower end of the tube portion 370 ncl ud f]
tab3 38 pwdesramgaa%mgersqd%s obineshiskbaTd Bt oh Bitpdab Agan

emggdﬁ H%‘ffsgteq’ 72 intRides At Qabd 35 HRARSE re‘g&@e@fn feseclivbe

por es one or nore tapered flange
slotsdi&llotﬁﬂ&: BiRing36p1 Eldwicoere agagpitableaubbar ofgots/24bs naaycbe

hence retain the rotor within the tube portion 370.
PrO[VU’@QOﬂ The tapered flange portions 382 provide

[00??2]29;” }fﬁ Bblﬂgn%%? td't 322@?)@ exJat% t?tsﬂ% Qi ntain the

pOf I ons e rESI I ent Ct ed upon
statfopbssembBsSlanialay operadbd pmnﬂidre AoeﬂillustngecBﬁx(Flgﬁ 4Shar|lIi 443t the

the tube_portion 370, .but t | of
annsi 1HBS 3F00Y WA SHEE RSV Grgneiopoir Lnesr PaBIon of the

wirgﬁﬁés ke L aﬁﬁgrr}g%‘eea£3%ﬁé%‘f@ Sihe Q098] Mlﬁflxﬂtﬁ?] gesuom wall

ing e may be provi ded betwee
of theaoiisigg 362Mchuds drhannubar frangadffethat3 8 Strycuneditm erzdlese a lower

poxgilglg@ e;vtvig%glgs 3?& v %{g@gq: %Foev\t/er?s’l%ig 0 thtehstgctf(eﬂls Bs? "the

annular flanges 374, 388 cooperate to enclose and sandwich the stator assembly 318
between the housing 362 and the tube 322.

[00114] Also, each flange 374, 388 includes one or more anchoring protrusions
390 (also referred to as anchoring pips or locating pins) that are adapted to engage
within corresponding holes 391 provided through the stack 321. This arrangement
self-adheres and/or aligns the housing 362 and the tube 322 to the stack 321. In the
illustrated embodiment, exterior surfaces of the flanges 374, 388 are substantially
flush with an exterior surface of the stack 321.

[00115] In addition, the bottom wall of the housing 362 includes an opening
392 adapted to receive the lower end of the tube portion 370 of the tube 322. One or

more tabs 394 may be provided along the edge of the opening 392 that are adapted to
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[00109] The shield 372 of the tube 322 forns an upper
wal | or cutoff for the channel 363 that directs
wpe@ssssszed gas to the outlet 366. In the illPSI/DS100T022474
enbodi nent, the shield 372 is in the formof a
circular disk that is provided to (e.g., integrally
formed in one-piece) an end of the tube portion 370 .
engage BB repprstivpranings 398 s vidagon iy lowgr enskofithe tybe pattion
¢mbodi ment, the outer edge of the shield 372
substantially aligns with or extends radially beyond
[000h6] out eIn ankgrbafimedtethie rpevd-ddscriBiicomienaitaglscrudidzal
provi des a narrow annul ar gap 385 (e.qg., about 1 mm
cleeningE der deiuhE TOSTSAN Spevhehepons 363 meprovide s
reteqﬁjigﬁ. and the wall of the housing 362, which is
sufticient to direct gas into the channel 363 | eading
to the outlet 366. 4.2 Tube Mdtor and Housi ng
Engagenent [00111] The tube notor 310 and the housing
3369pellenyi de conpl ementary structural elenents that
adap - al i 1 ' e
O e s o hondine BAF Pl 387 el sl
impdlleti368. aA eilluetrinedlitheimpelleh& hiaviaidexn Blazalitynof coheiauousey
or nore slots 384 in an per portion of the housing
curygq pr sright pladegyy %adwwhﬁfggw\f;@* ? Baipatdisky &eﬁlaﬁgd%%h

5 AL TS SR ol AR D eyt
rectine hnlded poitioe ef thelisto3864.t Ratheaketail eckinyetledsrare disclosed in

PCT ARSI DY A0G016 U Sl D 2 e s

incéﬁ)%ila]t&i he-mﬁ bﬁgl':’f% g A6ids éﬂi‘igethbe 322 cooperate to

port an Intain the stator assenbly 318 in an

[003b8F at i vEhasiangament peovides adow abgdnd hovFirgstia dteinaimg

4-3, the nnul ar flange 374 of the_.tu 322 i s
shigyq (et D SR e 45 Eptitibrt-) Mgk e Sontrolled by
a plisOEH-BA% tgélh%@ﬂ%. tfﬁ)g gﬁzglt?ql@,rh slmlﬁl%@e, gr%aq'tq)ﬁg&ro%ﬁ@d ﬁbﬁ%glf upper

321. SImlarly, om wa housi ng
end ofthetibe 328 theat iddaptet] laengag8 88 lower eridsofshe i 3ifSeof the

. enclose a | oner ortion of the windin 319 and _
imElgn et GO AR UoRamTieAGD B A 359 aMGace GBI the size

Ofmg%gém@{ fl anges 374, 388 cooperate to encl ose and
sandwi ch the stator assenbly 318
[00119] In an embodiment, the impeller 368 may have a diameter of about 50

mm. It is to be understood that this dimension is merely exemplary and other

dimensions are possible depending on application.

4.4 Optional Balance Ring

[00120] As shown in Fig. 4-1, a balance ring 398 may be optionally provided to
an opposite end portion of the rotor 314 (opposite the end portion supporting the
impeller 368).

[00121] This arrangement may facilitate single-plane or two-plane balancing of

the tube motor 310.
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bet ween the housing 362 and the tube 322. [00114]
Al so, each flange 374, 388 includes one or nore
W@e@RosiIsBy protrusions 390 (also referred to BSI/US2007/022474
anchoring pips or locating pins) that are adapted to
engage w thin correspondi ng holes 391 provi ded
threb%h the stack 321. This arrangenent self-adheres
s the housing 362 and the tube 322 to the

k 32 u |
oteE il iy LT g
and ;bassd@ iidotthe mmpetist ME! Whers titrif acelevdted hiﬁgattﬁtd:lk( ad@ iﬂlrected

00115] In_addition, the bottomwall_ of the ho

rad@élz qumréd d&e gap dpehitigen ho puien sigecef tb%sm@ééﬂ% én@ H@ wall
e
of thbeubepratondl B92ad prsdes arcind disgpthadnd! 363 hBd WE 203 Sf GHzlthBel

PCT/U82007/022474 engage W thin respective openings
motpy & 1 flowivgkid 4 PIRhaNRSE Y thd AW therRitict 6o, por ti on

370. [00116] In an enbodi nent, the above-descri bed

conpl ementary structural el ement s provided to the
45HuBenmmEQMm§10 and the housi ng 362 may provide

retention. 4.3 Inpeller [00117] In the
[0012-‘#]ust r an‘Be diussaichsmbodineat, theexdengr surfagsoefithe Fta%ke%z Lof

theﬁ%agkﬁj gserﬁlﬂyg}lé ex ?Qs%d tﬁ‘@hc JhlaHéetl Bgd 81dtheth|8351h§§§% h&d he@Bis

es a pluralrty of continuousl curve
expokedioght g:bsl adesg ﬂﬁ&lgkﬁhdmhanlnechd?oefT\Amema gpaent abfows forced-
di sk- I|k u 373, The snpller shr 373
Coqvﬁ%}'ﬁcﬁﬂo 8of PRStrha2bas gidlavighoneh theghanee! %ggﬁ Bt o
receive an end portion of the rotor 314. Further
details of inpellers are disclosed in PCT Application
46N&nqﬂ€€bﬁﬂﬁﬁ66ﬂ@ﬂiB&W(kﬁiIed Cct ober 27, 2006, which

[ i ncorporated her reference in its entiret
l00[1§@118] The BAErqeawséﬁémc %1669 eVl by cbstrucliog Wi
sin %lﬁgﬁlhél"f’er% bleorv%tﬂeﬁg velz BLQY @P%‘ﬁ)ﬁd}’cﬁ rS'no}e'i]’Aqﬂtrea\bment

iment, a gap G see
[00d251k r ol | hﬁadnlworatlprlb@%dct\oces}ﬁ()rprbedbmﬂoquplastﬁomokbcdl(rqage

..a _shim 33 may rovi ded al ong .t up

I IR 16 SRS e 2G4 PReF Shes e S e
end &% Y0 THER rﬂEldEﬁ] Parts (along with the rotor 314, stator assembly 318,
bearings 320, 325, and spring 336) provide an arrangement with relatively low

component and assembly costs.

5. PAP Device with Flexible Core

[00126] Figs. 5-1 to 5-6 illustrate a PAP device or blower 460 (e.g., to provide
CPAP through BiLevel NIV treatment) according to another embodiment of the
present invention. In this embodiment, the PAP device 460 includes a housing 462
and a core 461 supported within the housing 462 by a vibration isolation system 455.
As described in greater detail below, the vibration isolation system 455 supports the
core 461 in a flexible, vibration-isolated manner with respect to the housing 462 so

that the core 461 is substantially isolated from the housing 463. Thus, vibrations
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i mpel ler 368 (as the hub 375 is nounted to the rotor
314) and hence control the size of the gap G [00119]
wo pooansesabodi nent, the inpeller 368 nay have aPdi/asmpwo22474
of about 50 mm It is to be understood that this
dimension is nmerely exenplary and other dinensions
are ssi bl e depending on application. 4.4 Optiona
andApy] %ﬁ%rénwem}n[ gaonepasqd sthe §eertG1rin ppeyare ubstangialy fsgipied
[ be optionally provided to an opposite
ﬁoéﬁgghéggﬁgﬁ%%f the rotor 314 (opposite the end portion
supporting the inpeller 368). [00121] This
arrangenent may facilitate single-plane or two-plane
5.1pgP¥nci'ng of the tube notor 310. 19 WD 2008/ 051534

[OOE?O(/#SZOﬂ":[hg%%l}?rgted%m%ogl ng tﬂt ﬁé’fle gﬁgﬂgi&i@%%&be@ﬁ%@?&fo

gas en er’s evice at

includlirgta 'SﬁEaneﬁMIynmslﬁentﬁtubeﬂDE d cgpe hb@in 36K saﬂmemeed to
is accelerated tangentially and directed  radial

substantialixenciose tfg*atﬁbewtqsétlae%wntmaerdt%m@e%t%netmé portion
of t?llé] r(?tt)fj4 By 6t tﬁ@ﬁh tX\P“O arg%%mﬁ%é% p%g%ggli LO?}IMSO @?ﬁte

I Nto annel aroun
endﬁmﬁh@otmbemnbup¢ 310. Gas passes around the channe
363 and the sides of the tube notor 310 flowing in a
spiral manner with towards the outlet 366. 4.5.1

5 lslh P,B%)IJ ing [00123] In the illustrated enbodi nent,
€ exterior surface of the stack 321 of the stator

[00d28 bl y A3 LiBscribed xipwoethe tiubethetoe hENMElud8653 rarhitable@haft or
housi.n% 362 and hence is exposed to the gas passing
rotenttldipHluding agieERrENt megNet Hho groyided b@rent TargnsHsally

trariﬁ%r%ﬁf"t %ﬁ Qfte t%%t'a{?'g%gfé)ugé"@eaﬁhgsc 0381%{ I%%t%? supbort

ows t anne In use
theCotos &1 4 wﬁuhﬁmhalnd)emw &l st4t00ds2rhblYlad 8 Wldm/almeg a60
includes a relatively basic construction with a

extgnpuFagpfdhe &rbeﬁa%‘f Sy FRINGEPTHEUDG BY JrgE ¢ CPAP
[00@2g or S'T“gé Sté’@?agseﬁi@ mclu[i&%ﬁ}ngg ?gxdééit%lo&* stdtbe

devi C provi des four plasti
lamination stack 421 (e.g., slotless or toothless) provided to the windings 419 and

one or more insulators 423 provided between the windings 419 and the stack 421 to
insulate the stack 421 from the windings 419.

[00130] A spring or biasing element 436 may be provided between one of the
bearings 420 and the rotor magnet 416 to maintain alignment of the rotor magnet 416

with the stator assembly 418.

5.1.2 Core Housing

[00131] In the illustrated embodiment, the core housing 450 includes a first
housing part 452 provided to one end of the tube 422 and a second housing part 454
provided to the opposite end of the tube 422.

[00132] As illustrated, the first housing part 452 includes a shield 472 that
forms an upper wall or cutoff for the housing channel 463. An inner annular flange

474 and an outer annular flange 479 extend from the shield 472. In the illustrated
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i njection-nolded) parts, i.e., the housing 362, the
tube 322, the inpeller 368, and the end cap 365.
wahesesysed ded parts (along with the rotor 314, PCL/ESN7/022474
assenbly 318, bearings 320, 325, and spring 336)
provide an arrangenent with relatively | ow conponent
and assenbly costs. 5. PAP Device with Flexible Core
emp@bmesy thejsheld 472 andonpeler; 468 have atapeeedmsploped cewfigyration
alo?&; RWF rcriéa;}? ahgclg(‘r)v&?\;eg c?kgeq\aéllﬁg g:@f)r{T\F u¥33109§18{1th§f9}'r%ﬁcﬂndl\“ v
unﬁﬂ@ﬁ@ﬁqx$mmentlon In this enbodlnent t he PAP devi ce
460 includes a housing 462 and a core 461 supported
[00433hhi n ¢ He drwbrhabwve2thpyhisldATBrraeYides 4 AT PRNIAREP 4R

betwg%ri it gﬁierde %rah{f ?n% Hoﬁmgg ﬁ@ﬁi\g}ggﬁ sas'ulfﬁé?at %\’dlré& gas m&%tfe

ion 1 oIa ion's ports t

housmgﬁhfah@mbge vi bration-isol at ed rranner with respect
to the housing 462 so that the core 461 is _ ‘
[00434lst ant The shicldLaP ancdiles pp ppertieg Wetaliavy aeznd pRgon of the

ol 5 RSB0 M0 RONG, 0505 T HSPILRPE T 300 e

verre era use

thaSiSQSﬁlﬂBd toalebaivé smd @ided the @be 4pE housing 462. 5.1 Core
300127 In the illustrated enbodi nent, the core 461
[00133) udesAlso; tsdnpeseppularftange Aéf ihativgtused REgRIoss BRIPRET

T e
antiulpelahge 4A6HcIdoVbriash here anehoeing ppstrsicns 190t brt adapted to

414 of the tube notor 410, and a bal ance ring 498
engage Wi Eucarespen dipiles 491 Péﬁﬂd%fbshfwﬁ thg stadtetFlot or 414.

[0053%] 1 T“ fle M% fa h&&ﬂi‘%?%]n 45 i ﬂaa& s ﬁ%n%f’@w Jda}f fﬁh@lar

|nc des a Fotatable's r ot or
ﬂaﬁg&d%cﬂxt@dmgﬁﬁfmﬂmﬂﬁm R . o'hé npinwiatdd7 tildudss @an opening
magnetically transparent” tube 422 structured to

thap @%oamhe PPPRSIS Endh E‘&‘Flioﬂ g&thezptor ﬁ!ﬁ tq pRsathemtrough thft edge
of tthg %g%;ﬁft%[njﬁ%fés W} Eﬂdﬁ'aé Ilﬁ 484 'ﬂﬁ\t Asza%a}etgago ﬁ:céﬂv@#t%r é)po?lte end

rovi ong an erior sur
ofmbaﬂkuuﬁ 422 (e.g., retained on tube by friction).
OG0 ot 1 Also, Sheanpylar Tiange 488 is structuted 1o cnclose A ower portiof of
the windings 419 and engage a lower side of the stack 421. The annular flange 488
includes one or more anchoring protrusions 493 that are adapted to engage within
corresponding holes 491 provided through the stack 421.
[00138] Thus, the flanges 474, 488 cooperate to enclose and sandwich the
stator assembly 418. In the illustrated embodiment, exterior surfaces of the flanges
474, 488 are substantially flush with an exterior surface of the stack 421, i.e., exterior
surface of stack exposed. As described above, this arrangement allows forced-
convection cooling of the stack 421 as gas flows through the housing channel 463 in
use.
[00139] The core housing 450 also includes a cap 495 provided to the second
housing part 454 and adapted to enclose the balance ring 498 at one end portion of the

rotor 414.
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| am nation stack 421 (e.g., slotless or toothless)
provided to the wi ndings 419, and one or nore
WO p@alostses s 423 provi ded bet ween t he w ndi ngs BABUS20d7/022474
the stack 421 to insulate the stack 421 fromthe
wi ndi ngs 419. [00130] A spring or biasing el enent 436
be provi ded between one of the bearings 420 and

IOOH%] r ot of" #edjicEtatiyg emtbedlmmoaﬁ Ar mmgﬂmfrfbe gpredhqusing 450
ma@% % ??&”"%8’18‘% 51 Ft‘h ﬁjlteﬁp s r at ' d e %%lg }rué)%t3,]222

dm&hsmxamﬁehou3|ng 450 |ncludes a first housing part
452 provided to one end of the tube 422 and a second
housi ng part 454 provided to the opposite end of the

52tH9§ﬁ4 2. [00132] As illustrated, the first housing

Tpar 2 includes a shield 472 that fornms an upper

[000d1] or Thé¢ hbdsifeor62tingutissusinaig bodaABEthad pvidds ah bORF wall
annul ar flange 474 and an outer _annul ar f|ange

479
for ghe kaygingrchannich 463 ard id avend qap 46A@revidaskiorths Baimbpty 8] to
em%@% gﬁégé PCT/ US2007/ 022474 enbodi nent, the shield
I mpel | er 468 have a tapered or sloped
[00a42] | gur Akibedt shaw® itgFiigh.<5-1 aad &4, the R Ihde videsB0eis pparableto

sui table conflguratlons of the shield and inpeller
dra@/raesways@ [gag Intp theihpapingdhrgagicn Bty 445 B%Prqvnﬂé agiewsLEzed

OZot% g% & ddnq)%ﬁef%(ﬂsar W@]le%r %&qgﬁé‘r%gall &H‘P{?,ﬁ@a]!\%ﬁl the

e and the ousi ng Icient to
inleti462 ati gl@ﬁi&vutm aoaxikef thh P dﬁgflablmd nied outE8466¢ &0cBAEd tchdirect
shield 472 i ncl udes an o eni ng Qgt al |l ows one end
1

gasgtingghe B deyiceipp genesal ‘taBgfiélé‘é fa8PRt hr ough. The
edge of the opening includes an annul ar slot 484 that
is adapted to receive one end of the tube 422. [00135]
5.3AViatidrigolaioeSyagmul ar flange 474 is structured to
encl ose an upper portion of the w ndin gs 419 and

[00éﬂ§1age ahheipivetiogiizplation sypfemetSadreluges a frong spspeayion 456 (or
froWUllaﬂf)n fso gmﬁgbr@%'f&q? orf0f 8P{he'EBFee4él%'a°JHeﬁ|9 2

protru3|ons t are a apte engage W t
suspersi @430 regr hﬂ))lrzaﬁ)n49)1atpr)m®’ suppdrttareaygintiomef the acie 461.
421. 1 Th h 454 I
Thq.répﬁt Prpe?r%gsfpegglag 2%8 %ﬁdggﬁe? u;? 6g)rrtt the gorel4%(i 1rl1'I g F xﬁl)le

vibration-isolated manner with respect to the housing 462.

5.3.1 Front Suspension

[00144] The front suspension 456 includes a plurality of biasing elements 457,
e.g., flat springs. As best shown in Fig. 5-3, each biasing element 457 includes one
end portion 457(1) provided to the outer annular flange 479 of the shield 472 of the
core 461, an opposite end portion 457(2) provided to the main body 481 of the
housing 462, and an intermediate portion 457(3) that provides a flexible structure to
isolate the core 461 from the housing 462.

[00145] In the illustrated embodiment, the one end portion 457(1) includes a
bent configuration adapted to receive the free end of the flange 479. The opposite end

portion 457(2) includes a bent configuration adapted to engage within a slot 483
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flange 488 extending fromthe main wall 487. The main
wal | 487 includes an opening that allows the opposite
wenaspsrssd on of the rotor 414 to pass theret hrpCmoS200Me22474
edge of the opening includes an annul ar sl ot 489 that
is adapted to receive the opposite end of the tube
422. [00137] Al so, the annular flange 488 is .
progided &9 thearaip §odnd$ b sEheanieamesiats HOFIB(3) it hentviitadi ngs
. . Si Lt . The
corgrtnf BF bPAT A Sl RPN Mo ShRStudeh, g
[00p46] r usi hinsse4H3 bidsnily edaneenddein @Ppdo therfgag @oitionidfmhe core
correspondi ng haol es 491 provided through the stack
46 hyzﬁhln[tgehwna%whwéolﬁ l%@é@@ﬁgj fHoIB thediqysing 62t o8-
: ¢ id sandwi ch the stator assenbly 418. In the
Wbﬁﬁﬁhs§$§?£d enbodi nent, exterior surfaces of the
[0004ZANges InMadditich88iarW feomi dteanindimigh ¥19 ag be wbapledito one or
exterior surface of_ the stack 421, i ,e., exterior
mogs pfrthe Biaging slemantsios 8d Wiks W oBRIaSHA thiberrportipn 457(1).

; . ) : .
LRSS ALLENR ISR SANKERL! Amerslneaal i
current frogean ¢A&13%pouitheo ternventdingsd Yy BEo@xample, Figs] Hdesd -2
.. cap 495 provided to th housi r 454 and
‘“Ué%ﬂgtﬁfé@“{)ab SRS B I %szsg.ﬁg&wﬁ&%'&% 57 cepdict

. r . .
oo BB BByR0r Sy P R RIS 0

enbodi nent, one or portions of the core housing 450
nmay be integrally fornmed in one piece with the tube
3.3 ReaSPPENsiPTyi | ar to tube 322 described above. 5.2

i ng ' > ( ‘ \
T
45% o nfiekmd® 3f asitlcanel materal) kavingone eh@5t59(10\profaded © thdeap

I n body 481 t encl ose the 461.. [ 00142] As
195 ke SRichotone 1Y am & Sorante SIS TRTPRALERUPE NEbds
48p9g%§gb§$ﬁ§46gram1a supply of gas into the housing

through an"inlet 467 and provide a pressurized flow

[00d#9bas ain e ibustiated cadOdinTing, tRnendddi(2)endiedes an annular
recgsei%n4e9r7aaldlagte8 ¥cl rleggl(/el: &aeled\évflz E)P ant gpeening 499 provided in the lower wall
of the main body 481.
[00150] In use, the resiliently flexible nipple 459 support the rear portion of the
core 461 within the housing 462 while isolating the core 461 from the housing 462,

e.g., vibration isolated.

[00151] While the invention has been described in connection with what are
presently considered to be the most practical and preferred embodiments, it is to be
understood that the invention is not to be limited to the disclosed embodiments, but on
the contrary, is intended to cover various modifications and equivalent arrangements
included within the spirit and scope of the invention. Also, the various embodiments
described above may be implemented in conjunction with other embodiments, e.g.,

aspects of one embodiment may be combined with aspects of another embodiment to
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inlet 467 aligned with an axis of the PAP device and
the outlet 466 structured to direct gas exiting the
we2PsteMBLe in a generally tangential directi oPCT/BSB07/022474
Vi bration Isolation System [00143] The vibration
i sol ation system 455 includes a front suspension 456
(or front vibration isolator) to sup Egrt a front

reab@r Yot gthepembedimepise Faghergeagh anée@amdené BER QY GHNRETENYQfy
e

] 36 S A RSO HchB

indivigiel bempasneppof dnytdieencrsenbl,loneor andré padtioheof an md1v1dua1

vi bration-isol ated nmanner with respect to the housing

compementfzny gryegissesipdy aifd ivaroyssompanatipag of gagponents front one
or r%?r%%%ﬁ}b?)?ﬂﬁg@? %ag ﬂ?cllﬁ&%ﬁg t%r glrg)lrfé %ﬁﬁ%f&tgf %& Sél‘lslieﬂ res. In
addftigh, whild ,theaa@énthina&s pmlehleﬂmﬂlcdt&% torpatierde $/ho meffexeﬂmin

portion 457(1) provided to the outer annular flange
08479 ipfo her@psqwéwhatmnémsm suffey gomepther ainessssde ge e
e e i T T
dertvlaaienéﬂitd\/()rﬂﬂﬁ: #bolve a-mclhh@ Moot et thetabove wadhangs Halve
core 461 fromthe housing 462. [00145] In the .
applicpli§ b itk BatsRb I ROAPAUEHE a]d)lFFe‘“é’rﬁ’B %1*@%1 8RPIBHERY
includes a bent configuration adapted to receive the
free end of the flange 479. The opposite end portion
457(2) includes a bent configuration adapted to engage
within a slot 483 23 WD 2008/ 051534 PCT/ US2007/ 022474
provided to the main body 481. The internediate
portion 457(3) is bent into a concertina or
bel l ow-| i ke configuration to provide a flexible
structure. [00146] In use, the biasing el enments 457
support the front portion of the core 461 within the
housi ng 462 while isolating the core 461 fromthe
housi ng 462, e.g., vibration isolated. '[00147] In
addition, wire Wfromthe w ndings 419 may be coupl ed
to one or nore of the biasing elenments 457, e.qg.,
wire Wconnected to the end portion 457(1). This
all ows the biasing elenments 457 (e.g., flat springs
formed of nmetal) to conduct current from an externa
source to the w ndings 419. For exanple, Figs. 5-1 and
5-2
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illustrate external source S that may be coupled to
end portion 457(2) to conduct <current through the
whrasosigiel ement 457 and to wire Wfrom w ndi nRST/438807/022474
5.3.2 Rear Suspension [00148] The rear suspension 458
isinthe formof a resiliently flexible nipple 459
I&e. ., forned of a silicone material) having one end
W Bg%lﬂCbNMEEdSto the cap 495 of the core housing
450 and an opposite end 459(2) provided to the nmain

bod 48 ' .- ].00149] In the
il %‘st ra ebg—t‘sehtlllé(}g | n@ﬁt&gﬁoﬁg%esh '459(]2) i ncl udes an

annul ar areecssifRymagiapt ed to receive the edge of an
openi ng 499 provided 1n the lower wall of the main
body 4812 Sy aseMblnadapied to entrad squemsny §f the eteppRd
ni pple 4 '
i Chin ¢ ROEGRARAG RSl B ddfe Mok e BR, il
haviiigan ledse a potsivnnhat46shifficientty magriedically waspaohabeatiow a
[00151] While the invention has been described in
magriisdicld rpagF beiwgemthe apagnetanddbsstplor asp@Pler ed to be
the nost practical and preferred enbodi nents, it is to
be understood that the invention is not to be Iinmted
t o 2he dTkehosedcesrtiogditorelairs |, Whéremthe tube iconistractyd of &
intended to cover various mopdificati ons and equi val ent
substapBalheRhelsctnral bl qoadectivecRi/er persmagneticmatffials cope of
the invention. Also, the various enbodi nents
descri bed above nay be inplenmented in conjunction wth
ot har enfthe mweortascording.to anyasyeenftcsainl 1el)avhendn therteb is
may be conbined with aspects of another enbodi nent to
““@H“W%ﬂ?@@@#@%TSBQYﬁ@ﬁ?%ﬁgﬁmﬁwﬁéﬁdWﬁm‘ eal i ze yet other
enbodi nents. Further, each independent feature or
conponent of any given assenbly may constitute an
additt i ond@he embardicomding té-any brer oford @ms dat iwhereid ithe tdbeal
. component of any given assenbly, one.or re partions
incjdeb sirichup gl ateBEE e dhat 2T JENDaReFYlY and

traeé%f gyt% ARWRA Hﬁéﬂléﬁ@?iegf t0GRPRGBEShE HZhONRd RS sthlF €

odi nents may i ncl ude one or nore ornanmental design
assemmhlhyures. In addition, while the invention has
particul ar application to patients who suffer from
CSA, it is to be appreciated that patients who suffer

from ot hgpe k18R 848ingR0 Gtaim 4, wherein the tube is sufficiently

perforated to allow a magnetic field to pass through it.

6. The motor according to any one of claims 1-5, further comprising a

pair of bearings to rotatably support the rotor.

7. The motor according to claim 6, wherein the bearings include rolling

element bearings, fluid bearings, and/or sleeve bearings.

8. The motor according to any one of claims 6-7, wherein the stator

assembly is provided along an exterior surface of the tube and the bearings are
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congestive heart failure, diabetes, norbid obesity,
stroke, barriatric surgery, etc.) can derive benefit

WO p@s51384 above teachi ngs. Mreover, the abovePCT/US2007/022474
teachi ngs have applicability with patients and
non-patients alike in non-medical applications. 25 WO
2008/ 051534 PCT/ US2007/ 022474 WHAT |S CLAIMED | S: 1.

proxidsd glang e dntertonyiriaee olBaHedp sgprortdhe ter Withipiadybe

h“a?gnet; a stator assenbly adapted to control novenent
of the rotor; and a tube provided between the rotor
and the stator assenbly, the tube having at |east a
portion that is suffjciently magnetically transparent

ped dh

to & | ow He MAGhacrding 3y e phlainket-GekhereiRdhaiibrdt

e 2 ' t
coR LG SRy, A B e U eSOt sl &
rensfolrst aotynadrd.y non- el ectrically conductive and/ or
non- magnetic material. 3. The notor according to any
one of clains 1-2, wherein the tube is constructed of
a Syhst ant i gl d | [ . The
ot B acany douk b ERe NaRD MR BLF e £ (e
cortstrbeted bhahhitiesl Atconiat ur al and/ or material properties
that are sufficiently magnetically transparent to
allow a magnetic field to pass between the nagnet and
t hey st at - : ' Cl ai m
P S e R R R S
comairhged af fiegyplets, catbbmlat bbmnpass through it. 6. The
not or according to any one of clains 1-5, further
conprising a pair of bearings to rotatably support

t hej3 ot OR. brdshEEHARILRY: &ﬁxﬁﬁfsﬁ{%?g to claim6, wherein
the bearings include rolling €lement bearings, fluid

beari ngsaraod/ or sl eeve bearings. 8. The notor
accordi ng to a%?one of, clainms 6-7, wherein the stator

assenbl y¥ Mepst ﬂgﬁhﬁﬁgﬁﬁngh exterior surface of the
tube and, bie oPE&HInBIR RiRably¥Support the rotor;

a stator assembly that at least partly surrounds the rotor and magnet
thereof, the stator assembly adapted to control movement of the rotor; and

a bearing tube having an exterior surface and an interior surface that
defines a tube interior,

wherein the stator assembly is provided along the exterior surface of
the tube and the bearings are provided along the interior surface of the tube to support

the rotor and magnet within the tube interior.

13.  The motor according to claim 12, wherein the bearings include rolling

element bearings, fluid bearings, and/or sleeve bearings.

14.  The motor according to any one of claims 12-13, wherein the tube has
at least a portion that is sufficiently magnetically transparent to allow a magnetic field

to pass between the magnet and the stator assembly.
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WD 2008/ 051534 PCT/ US2007/ 022474 provi ded al ong an
interior surface of the tube to support the rotor
wowaokiopisa4 t ube interior. 9. The notor accor di PQI/US20aTI§22474
one of clainms 1-8, wherein the tube is constructed of
ceramcs, glass, polyners, filled (non-conductive)
polyners, or reinforced polyners. 10. The notor
according to claim9, wherein the bearing tube is
consgt ruc T -
acczgr di ng ?m%tqr%@oqgllngmigr}%&% (?he eé% lﬁgaﬁ ﬁ%g{tlﬂé bearing
tub€ M SInktedtedlofof subistatiglyasm-elediiduly,coadudnioe and/od Zon-fagnetic
brushl ess DC notor, conprising: a rotor; a nagnet
mafgFiglyi ded to the rotor a pair of bearings to rotatably
support the rotor; a stator assenbly that at |east
partly surrounds the rotor and magnet thereof, the
st al@r aThembtor aackgingdo by edfroddimen2eifewheein theeube is
rotor; and a bearing tube haV|ng an exterior surface
conghiuctaghof athermally %Qj\df“éfb‘@ ropgiial. defines a tube interior,
wherein the stator assenbly is provided al ong the
exterior surface of the tube and the bearings are
pr ow dedTh¢ aiogrtabeordinges by oselsifchadms dR- lbh evhtrehetht oube
port the rotor and magnet wi thin_ the tube
include uirusturalznd/opAtsrA BFOPSRIS AL LFicelmagnetiGiby ein

tra%ggremst%rajll%q'sa l?’lggllneltllg €flel’cptlo a@bet@gg{mgha%ﬁé\rdnaQﬁe st£t|<)i'“ d

ngs, and sl eeve Dbeari ngs e notor
assaiblyr di ng to any one of clains 12-13, wherein the tube
has at least a portion that is sufficiently
nagnetically transparent to allow a nmagnetic field to

pas bet t t
5008 05180 EPholQ oG o Sl 17y RérBinlhe A8 MRutlciedtly 'O ng

perfara@dyo aley afmaghaiicfield 2o fdbs thebegteitn t he beari ng

19. The motor according to any one of claims 12-18, wherein the bearing
tube is constructed of ceramics, glass, polymers, filled (non-conductive) polymers, or

reinforced polymers.

20. The motor according to claim 19, wherein the bearing tube is

constructed of stabilized zirconia.

21. The motor according to claim 19, wherein the bearing tube is

constructed of fiberglass, carbon, or boron.
22.  The motor according to any one of claims 12-21, wherein the stator

assembly is provided to a center portion of the tube along the exterior surface, and the

bearings are provided to respective end portions of the tube along the interior surface.
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tube is constructed of a substantially

non-el ectrically conductive and/or non-nmagnetic
wOoris/sEB4 16. The notor according to any one PET/TEB0TE22474

12-15, wherein the tube is constructed of a thermally

conductive material. 17. The notor according to any

one_of clainms 12-16, wherein the tube_ inc

udes
st r et ur ANC BRI GFCRANE(Q &Y ?ﬂe EATRL2 ZRapnget the rotor and
ANANI AReL He@Mehdnest Fansparent to allow a
maﬁa r%eetclso%lﬁt‘olnX ggtto pasg)Ie n‘({’Neen t he magnet and the
st ator assenbly. 18. The notor according to claim17,
wherein the tube is sufficiently . perfqrated to allow
a méhnet e mogr aceqy lags&%amﬁ%ﬁw qigs 1§ 3, WRereHghg stator
t WHtinheh etk 5
oss A0 Bt A B LR hE e Rndl SRED: b Fore
insplatoymmos;deﬂ bhtlvx@dn (heomindimigsl enod ihe @datqrad ynselass thestator from the
relnforced pol ymers. 20. The notor according to claim
ESwherein the bearing tube is constructed of
st abl lized zirconia. 21. The notor according to claim
19, wherein the bearing tube is constructed of
fi b2s.gl a¥he rrloa]rblomrdimg themoene @zlaifsd212dt turthacconplisigg a

. t.o any one of clajins ei n _the stator
biasjag gleRiept provide @F%&n% raa%@h%féorﬁdafﬁw?ﬁa&ﬂg% he tube
al ong the exterior surface, and the bearings are
provided to respective end portions of the tube al ong
t he26.nt eThomosuntapding t@8laiND23 f08h&xDEH4ising a spacer provided

PCT/ US2007/ 0224 not or according to any one
betypen.| |W“it2a‘é2heﬁﬁli‘8?%fth S‘F?émlg%tor and nmagnet are

positi oned between the bearings. 24. The notor
according to any one of clainms 12-23, wherein the
statbr &bsswiirpccoardingde snywredifredpms d 226awberepr e bdathgs
to, the W Elée'{,%ﬂ% and one or nore insulators provided
aresHpsfRIiq!ly ‘7r‘ng and the stator to insulate the
stator fromthe w ndings. 25. The notor according to

any one of clains 12-24, further conprising a
28.  The motor according to any one of claims 12-26, wherein the bearings

are different sizes.

29. The motor according to claim 28, wherein one end of the tube includes
a first surface adapted to support a first bearing and an opposite end of the tube
includes a second surface adapted to support a second bearing having a smaller size

than the first bearing.

30.  The motor according to claim 29, wherein the tube includes a sloped
surface between the first and second surfaces adapted to guide the second bearing into

the second surface.

31.  The motor according to any one of claims 12-30, wherein the tube

includes tapered flange portions adapted to provide snap-in bearing retention.

29



bi asi ng el enent provi ded between the magnet and one of
the bearings. 26. The notor according to claim 25,

WO eooBlosrs3conpri sing a spacer provided bet weenP€TES2007/022474
magnet and the other of the bearings. 27. The notor
according to any one of clainms 12-26, wherein the
bearings are substantially the sane size. 28. The
not or according to any one of clainms 12-26, wherein
t hesbeari L es. 29. The notor
acc%?dlnéq?%mk%g%ﬁ?ggfﬁﬁﬁ)reln one end of the tube

i ncl udesa maghéticsiotos usthably sapgpgtedtbetvoeenpir ¢f eafingsst
beari ng and an opposite end of the tube includes a

second stPREE éss&a@bt wiropgdigg thsoptor and adapsed Begpiraly
nmbéﬁ&ﬁ%fﬂ@%%?lﬁﬁis'ze than the first bearing. 30. The

not or accordihg to claim29, wherein the tube includes

a sl opeda tubend aatsin biet eaeingd dnel rbiar stithémah swarmndf the tube, the

surfaces adapted to guide the second ﬁearln |nto t he
tubg BaYAY aklgagt é@@m@lthat?h suffisienfly Hrgnstise @tr@tﬁ Brdloysa

ma +ezﬁc"ﬂ5e1&‘% 1?-193 bé/t’t;v% fh@ dﬂgﬂeﬁ@g‘?or H‘tll\éjggtﬁr Eﬁg@a

ange portions a ap e rovi e snap-i1n
retention. 29 WO 2008/051534 PCT/ US2007/ 022474 32. A
brushl ess DC not or, conpr|3| netlc r ot or

r ot at-abl YNe HPpBRFEUdIBE NS ggp\awelaf he)Whe ispostrugted of a
subé%lﬁ%ufrﬁbi ﬁcﬁéagahxalg}%ayﬂ%%ﬂd/ohﬁoﬁ BherR!] aBfgpt ed to

novenent e rotor e to retain
t he bearings and rotor within an |nter|or of the tube,
the_ tube having at /| east a portion that

Suf F-ci oRbF ORIGRETEENS g P S BAC 2. MhPisiD e wbe s
cor{lﬁrga‘é‘& bfa bkl a%lérg){ ﬂ@ﬁg%%o Eivk HeardRgneti ¢ rotor and

e stator asse e notor according to claim
32, mhereln t he tube S constructed of a

subst a non-el ectrical ly conductive and/ or
non%ra OFFHtaé?‘?rQ‘I“g ANy MRelHA %Zécorv Ry ing bty
mcﬁfaes gttuc@dret AR/ o3 4nateial ‘bﬁﬁkﬁic@ thdd Grel B ibritly HAGREEAGE ed

a substantially therrmally conductive raterial.
transparent to allow a magnetic field to pass between the magnet and the stator

assembly.

36. The motor according to claim 35, wherein the tube is sufficiently

perforated to allow a magnetic field to pass through it.

37. A PAP device for generating a supply of pressurized gas to be
provided to a patient for treatment, the PAP device comprising:
a housing;
a blower provided to the housing, the blower operable to provide a
pressurized flow of gas at an outlet,
wherein the blower includes at least one impeller and a motor

according to any one of claims 1-36 to drive the at least one impeller.
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35. The notor according to any one of clains 32-34,

wherein the tube includes structural and/or materi al
w@e@pestsses that are sufficiently magnetical | yPCT/US2007/022474

transparent to allow a magnetic field to pass between

the magnet and the stator assenbly. 36. The notor

according t | aim 35, wherein t t.ube is

ouf $¥-ci ehg §A5§swrce ASROERING 1P %lﬁlrrb%e’ AR S Totarob e mpetor
. t it P i r ing a
o e R "pat e

for treatnent, the PAP device conprising: a housing; a

or oty de” 5he BABetite serr i QRimst Sibrelh s oRE retudes o
sha%?fgﬁbpbgﬁn%% YEortibRC bAGEST (RE er 831 oA RBE) bEEo N to

accordihg to any one of clains 1-36 to drive
an tnpeellat. | east one inpeller. 30 WD 2008/ 051534
PCT/ US2007/ 022474 38. The PAP devi ce according to
claim 37, wherein the rotor of the notor includes at

| eagy. onepepAPRRUICE AtRdAR Iy hel¥f cRAHPBRA0! YhdBf the
i mpeller. 39. The PAP device daccording to claim 38,

blowkeisebnsttuteedrtotdelivarpodssdersd gas sithé tangaof A¢8apPdL).ng
end portions, each of the end portions adapted to be
coupled to an inpeller. 40. The PAP devi ce according

to any Offe Pﬁ\PQieai'c_Erﬁcc%hil?fg to Wn%i(ﬂ‘ cla¥@s 3Pl40WRherkth the
constructed to deliver pressurized gas in the range of

blonePB con$i©redad delivee prARIedigeeseblerfdi @§AP@ranyP¥ne of
claims 37-40, wherein the blower is constructed to

e @ er pressurized gas suitable for CPAP or NI PPV
treatnment. 42. The PAP device according to any one of
claims 37-41, wherein the housing defines a plenum
chafiber . TWSPAPHevieARcabeding o amyomredif glpime 3¢44di whergin the

h wher if.n t he tube includes a shield adapted to form an
oy iRt # PSPUREEPPSY or t he pl enum chanber .

43. The PAP device according to claim 42, wherein the tube includes a

shield adapted to form an upper wall or cutoff for the plenum chamber.

44.  The PAP device according to claim 43, wherein the shield is integrally

formed in one-piece with the tube.

45.  The PAP device according to any one of claims 43-44, wherein the
shield provides a narrow gap between its outer edge and the housing to direct gas into

the plenum chamber.
46. The PAP device according to any one of claims 43-45 wherein the

shield includes one or more tabs that are received in respective slots provided in the

housing.
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44. The PAP device according to claim43, wherein the
shield is integrally fornmed in one-piece with the
WO 298/05834 The PAP devi ce according to any oneP@f/US2007/022474
clains 43-44, wherein the shield provides a narrow
gap between its outer edge and the housing to direct
gas into_ the pl enum chanber. 46. The. PAP_device .
accbt-di nght BARIGViGhESFIIEE & dny 041@-918?%%%%‘% ’ W_ﬁ%fem the
shid Qi dicheks AH IR uRPRafe MBI KRR ZIAALAR S eEGLLINEBAr I N
respective slots provided in the~ housing. 31 WO
flare0de 0% 584 seonH Bs@d a7 422sidabpediing ThencRAP vdedingeof the
accordipng to any one .of cl ai 43-46, wherein the
st S0 DA G BEe PPPT 08 SIdFl SACPT e S SBHE G usi ng
i ncludes a second annular flange, the first and
second annul ar flanges cooperating to encl ose w ndi ngs
of 4he ThaPAP dazisenbrioydiagth dagads vdppos eadh ofitbebrsohind
stator of the stator assenbly. 48. The PAP device
seoGRE B apEesndptl o O IPE AT hoETE RSt as et ofmgage
witARGOREsgRbHgHolds| ROGE&I thsiigH ke QA6 Or Mor e anchoring
protrusi ons ‘adapted to engage wthin correspondi ng
hol es provi ded through the stator. 49. The PAP device
according t ny one of .clains 47-48, .wh Lh the.
Stafbr i Nur BaBREuRY BoPraifefo Sond B Lds, whein he
stat®} GRS BRBRES 0rSQrth B x PSS! BABSHIBSum LRARBGRO R ghE SRLIRY
chanmber 1 n use allows forced-convention cooling of the
thraytghttbe pleBdm citmb&AP uskeallaves faredicdnvegtivn caslingofghostator.
clains 47-49, wherein'the housing includes an opening
adapted to receive an end of the tube. 51. The PAP
devige aprOpAPRBVIce abdofdify ?{panfy’%%ro?'cfhir%‘@%‘@, WRERInt tab'S
are provided along an edge of the opening adapted to
howsmgagduuést dn apenmgpdanted ® repavd argend ¢fitbe/iudbed i n t he end
of the tube. 52. The PAP device according to any one
of claims 37-5 1, wherein the inpeller includes a
pl uspl i t YhOPAPQRYIcEHEbSdiNg E3EINIRH SO witthdiRloBE br RloAAGSs are
sandw ched between a pair of disk-like shrouds. 53.
provided RplRgde eidgeobibe opeliingjadaptesity cogageofithan sispectyg-openings

profxflud’egi r1]ne the end of the tube.

52.  The PAP device according to any one of claims 37-51, wherein the
impeller includes a plurality of continuously curved or straight blades sandwiched

between a pair of disk-like shrouds.
53.  The PAP device according to any one of claims 37-52, further
comprising a balance ring provided to an end portion of the rotor opposite the

impeller.

54.  The PAP device according to any one of claims 37-53, wherein the

housing, the tube, the impeller, and/or an end cap of the housing are molded parts.
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conprising a balance ring provided to an end portion

of the rotor opposite the inpeller. 54. The PAP
waelemsos1saccording to any one of clainms 37-53, MEUS1007/022474

the housing, the tube, the inpeller, and/or an end

cap of the housing are nolded parts. 32 WO

2008/ 051534 PCT/U82007/022474 55. The PAP devjce

accor-di nght BARKsVisp according & sy opp-of glaigp d/-apnWheygin the

' t he

o RS It A% Rfer AP SRS BF e B8 g ofiR ol

according to any one of clains 54-55, wherein the

nol ded parts are plastic¢ nolded parts, 57. The PAP
dev? e atboPAPrHgYice aeqosding wanmroé.cwlmﬁé%SowI@?remsthe

using by a vibration isolation
mogi;,g 9&& Q%QMS%IES%&%&% Et\g/)l ce according to claimb57,
mhereln the vibration |solat|on systen1|ncludes a
fro su epsi.on to support ortion of the
bl owlr _akbe BAPagice § Agfofa oﬂ%&w the Blgwer is
sup?eftéd @ﬂhfﬁf V\ﬁh@usm FﬁlonTmat%%¥§€%' ce according to

I'al m 58, ere| ront suspension includes a
plurality of b|a5|ng elenents 60. The PAP device

accordlng to claim59, wherein each biasing el enent
is ph t h&hg BARdsyice agqosding iy ¢laign S vhersia Uisbron ésolation

Sys ?ﬂ:ﬁ‘{cﬂl‘dgg ?ﬁn@s@é Qﬁﬁmqg @ﬁur 2 ééﬁ g@gxonvgfqﬁ@b@wjepgnd a rear

i asi ng el enentsiare 'Str support t ront
susparsianan soppdrh@rdat poveion wf theiblowdre housi ng whi l e
isolating the blower fromthe housing. 62. The PAP
devi ce according to any one of clainms 59-61, wherein

ones®r ML AR 4die J%b@}%ir%go el &ABRt Whakh he %h?ﬁsh&hsion

wi ndi ngs of the stator asSenbly to conduct curre
incfudesva plurdity ef biaking elenmeetst 0 t he wi ndi ngs. 63. The PAP

devi ce according to any one of clains 58-62, wherein

the rear suspension is in the formof a resiliently

f1 egd.bl eThé PRPGtevide s dRP R Qaihe 34, WieHik'e2d0HiA0RE i thent

is in the form of a flat spring.

61.  The PAP device according to any one of claims 59-60, wherein the
biasing elements are structured to support the front portion of the blower within the

housing while isolating the blower from the housing.
62. The PAP device according to any one of claims 59-61, wherein one or
more of the biasing elements are coupled to windings of the stator assembly to

conduct current from an external source to the windings.

63. The PAP device according to any one of claims 58-62, wherein the

rear suspension is in the form of a resiliently flexible nipple.
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64. The PAP device according to claim®63, wherein the

nipple is fornmed of a silicone material. 65. The PAP
waelemsos1saccor ding to any one of clainms 63-64, MEUS1007/022474

the nipple is structured to support the rear portion

of the blower within the housing while isolating the

bl ower fromthe housing., 66. A P evice far _ |

genBt-at i RBe RAS Iy aeﬂﬂrﬁ!ifl%g%ﬁﬂn%@g ‘%&‘ée‘{‘ PP ArREd of
a siliPofe Maklignt for treatment, the PAP device conprising

a %ou3|ng; a core including a notor and at | east one

inpeller; and a vibration isolation systemto support

the core_w thin the housing in a flexibleg, .
i P i oR1? Eéﬁ’é&eweﬁm Pg 9%w ! p‘_ﬁ%ﬁﬂﬂé_@ﬁéewhﬂem the
. . : . i .
R T R RS R
isojadng therblowert finem ¢lor leovaimg. a rear suspensi on to support

a rear portion of the core. 68. The PAP device
according to claim67, wherein the front suspension

i nckgides Azp Db HEAL fof gg&armr@i ﬁ\%ﬁgrﬁfﬁ?&‘séﬁ%e@%as 16 PAP

device according to €laim ei'n eac asl ng
prosidedemt patient for ttdaemdnosthe BAPalevicatcomprising. 70. The PAP

devi ce ac&ording to any one of clainms 68-69, wherein

the bi a8’ "™ ements are structured to support the

front pog bh@fnQligihB% ritbantih . dlempbsisiig vhi | e
isolating the core fromthe housing. 71. The PAP

devi ce aewthradiangstletiamsysemetoshippdrhihesoB8wirliin thehleousing in a

Q or nore of the biasing elenents are coupled to
ﬂe’ﬂﬁﬁdf"fl?éa;“o&f‘“&a f 4PPeTassenbl y to conduct current from

an external source to the w ndings. 34 WO 2008/ 051534
PCT/ US2007/ 022474 72. The PAP device according to any
one6df clThieBABdevid, acotiding tn cldim G6ewhersisthe giratron isolaton

syels eI & Gof 5 Bonst o e s BRmeri T s FeBd fasar
sushb@si&oQhpport a rear portion of the core.

68. The PAP device according to claim 67, wherein the front suspension

includes a plurality of biasing elements.

69.  The PAP device according to claim 68, wherein each biasing element

is in the form of a flat spring.

70.  The PAP device according to any one of claims 68-69, wherein the
‘biasing elements are structured to support the front portion of the core within the

housing while isolating the core from the housing.

71.  The PAP device according to any one of claims 68-70, wherein one or
more of the biasing elements are coupled to windings of a stator assembly to conduct

current from an external source to the windings.
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a silicone material. 74. The PAP device according to

any one of clains 72-73, wherein the nipple is
w@reaossBed to support the rear portion of thePCDUS2007/022474

within the housing while isolating the core fromthe

housi ng. 75. A PAP device for generating a supply of

pressurized gas to be provided to a patient for

treatment, the PAP device conprising: a housi ng a

cor gy i nchydbrg DO A8 Sy SR s bREL bRtreinife

a vi ratlon I SO I on sys o support t
reavsudspensidnnie i thgSomg of mreaﬂleﬁﬂlyeﬂe)hbke mp’plhr ation-i soI at ed

manner, wherein the vibration isolation systemis

adapted to be coupled to w ndings of a stator

assaE0! YTHOPABIGYEL SRR 1o HEATY A RKLRRNA ALY ffimkdor

t he |ngs rushl ess not or I SI ng:
asﬂmomimamnm stator assenbly surrounding the rotor and

adapted to control novenent of the rotor; a support

structure to support the rotor and the stator assembly

in an opgLp PV vi%@% édréﬁﬂ tc%}%(% VIFRIhb 99 733@15%%1?2%

system provi e Su port structure an
nipple is sypyoured td‘lmmun p)lmerrteaxspommt off the wbtehvithia thechesising whilea

. flexible, vibr on- isolated manner. 35 WO
‘SOE‘GGSFWS%{{O‘TBCE% / 022474 77. The notor according

to claim76, wherein the support structure includes a
tube. . 78. The notor according to any one of clains
76-75., WAERAP detibefor igbmeatingm supphyl aftpressurszesitganto be

oL o S PRE S CoRBRRRRL ) e

a housing;

a core including a motor and at least one impeller; and

a vibration isolation system to support the core within the housing in a
flexible, vibration-isolated manner,

wherein the vibration isolation system is adapted to be coupled to
windings of a stator assembly to conduct current from an external source to the

windings.

76. A brushless DC motor, comprising;:

a rotor;

a stator assembly surrounding the rotor and adapted to control
movement of the rotor;

a support structure to support the rotor and the stator assembly in an
operative position; and

a vibration isolation system provided to the support structure and
adapted to support the support structure within a housing in a flexible, vibration-

isolated manner.
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79. A nethod for manufacturing a notor, conprising:

formng a tube having at least a portion that is
waedoBiosisent |y nmagnetically transparent to al | BOT/ES2007/022474

magnetic field to pass through it; providing a

magnetic rotor to an interior portion of the tube; and

provi di n% a stator assenbly to an exterior portion of

t he’t-ubeThemelHaceard m&ﬁ%lmﬂ%‘rhqrﬁ@ ey eet srHgbET .
mcﬁx%e Jigt hod according to claim79, wherein the

rmng a tube includes formng a tube froma
non-el ectrically conductive and/or non- rragneti c
material, 81. A nethod accordln to a

79- 8%, whbs BIOHPIEREOTHIBS P ARY e ¢ by A1 Tt elfeatﬁ%refgbraﬂon
isolaHBf s{/sg&?msgczo%ﬁ%ﬁtt@%ﬁ(g%%syofttﬁ@&%t hbeRBRAYCHAX, t crrent from

mat er ccording to any one o Fai s
an @8edi] sonkrerteithe windirfger m ng a t ube i ncl udes form ng a
tube having structural and/or material properties that
are sufficiently magnetically transparent to allow a

maghgt i CAfrhgthgii tR %?act {n uclgiHot'o['1 E‘% ﬁge;hfﬂbe

according to clarm8 ernt
i ncl udesforimongna n@e aatzmget ltatmta posticsithétiic seffitieytly

perforated to allow a nmagnetic field to pass through
maggeticglly ranspggegt tosq(i]ﬁﬁ’oar’tn? tlgtfrelimaést rbsing: at

| east on {3
bear | ng. Pamr s SIHERaRIsREALIRTEAPRRIERIS: SHERRY,

suf fi ci eptdvidinggstetor asseinplyt toansp trien porpion tof the thibe &l doptwol

etlc field to pass through it. 85. A rotor
m°§EIBB’%rCt ihfgmagneye{oPE according to clai m 84, wherein

t he tube i ncludes structural and/or material
properties that are sufficiently magnetically _
t r af8par énmethod atdooding tonelgime 9, ovHerash thetformpimgs: tube walyldes

it. 37 . . . .
forrr}mg a tube from a non-electrically conductive and/or non-magnetic material.

81. A method according to any one of claims 79-80, wherein the forming a

tube includes forming a tube from a substantially thermally conductive material.

- 82. A method according to any one of claims 79-81, wherein the forming a
tube includes forming a tube having structural and/or material properties that are

sufficiently magnetically transparent to allow a magnetic field to pass through it.
83. A method according to claim 82, wherein the forming a tube includes
forming a tube that is sufficiently perforated to allow a magnetic field to pass through

it.

84. A rotor supporting structure, comprising:

at least one bearing support portion adapted to support a bearing; and
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a sufficiently magnetically transparent portion to allow a magnetic

field to pass through it.

85. A rotor supporting structure according to claim 84, wherein the tube
includes structural and/or material properties that are sufficiently magnetically

transparent to allow a magnetic field to pass through it.
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