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Electric Mtor This invention relates to rotary-electrié%le d%f‘€§-£>(3L
So-called "m niature"” electric.nmtors conmonly enploy a L he-f rnC)
of one of_.nore permanent nagnets npunted interiorly of a notor case. The
rotor i'sicarried by a shaft which is nounted for rotation in bearings
comonl y fade of oi |l -inpregnated sintered etal. 10 As the rotor rotates in

use in the mugrElttectficIMbtdrt he stator, there is a tendency for the shaft

to vibrate radially under ﬁ{%nﬁwfﬁé prOdéghea@n@é|§6géﬁde1;'&§léhaft

wobbl e mnthln t he beari ngs ce a nor'se which is
consi dered undd®Atge for audio 15 equi pnent and the like. In an effort

to overcone mr elim nate gdusaNy@Nielh{Hthr&o @Péé@rla\%gté‘ﬁé ESMhEH
seeking to reduce t he cleqqance bet ween the _shaft and the inside dlane er

of the bearing STRIPY P FO¥9Y (I the L9 25 ORI NoNe; ReEPRRA¥EMent
inevitably i nvadagaﬁetmaﬁcaasmﬂfin'@érinsrlyl‘éoflaaremémmobaélai i Thé epdBot 0isead

to a nunber | e ot S t he ellhood of serzrng of
t he shaft and tq?aef%%eﬁr%na (};overvﬁ%c}'ﬁ bé{ﬁoxp%e%% n The
present i nvent ikaRIkNgH seomnen e ahade tdf t@h—pnwcmated asqmeeedh hébabnt
manner. A g™ Ids B, &l 5ol rfﬁ‘&ét@@s dfﬁcﬁéé’tiﬁ’gtl#" f&ﬁ?&iﬁ"‘flei\& of the

dellberately set out to unbal ance the_nagneti e stator on the
rotor so as to $hfRie WewR ’a’ra%l?@f’qmtf%rfﬁ%es@fﬁnt?h‘éﬂ%?*é? in one

r ?dija:c f directi del’anﬁaixmélﬁohm?ef:ff@étoasrfvdrs]nshné@ﬂzéﬂﬂs pi@p@t;sesnc;msurrber
(0] | er ent t hi e | acnl ev. ts [ oadest
Sontext o £he piaftast! WakiT W) (G50 BeafiRug Eonds 18 bE3ARETEY
not\ar’ case 35 rmﬂr]mgxgammalwrmzhfmecmmergdaumgslngbla font audio

conpri si ng jgne cfﬂyéh*“% hgpets; a rotor fixedly fitted to a shaft
supported via s ear | or rotatlon mnthln sai d case, ,and having core
wi ndi ngs: a connutator|ﬂihﬂ%ﬁi¢€ﬁ°¥%n%ﬁ|Qﬁﬁﬁﬁ?mﬁs%¥d9¥3@bﬁat%nﬁhb$ush gear

unwanted rolling noise, work has centered on seeking to
reduce the clearance between the shaft and the inside
diameter of the bearing down to as little as a few

20 microns. This arrangement inevitably involves increased
friction. We have found that it tends to lead to a
number of problems, not the least being the likelihood of
seizing of the shaft and the bearing and overloading of
the motor. _

~25 : The present invention proposes to deal with
this problem in a quite different manner. 'As will be
clear from the description which follows, we deliberately
set out to.unbalance the magnetic field of the stator on
the rotor so as to produce a net biasing magnetic force

30 on the rotor in one radial direction. - The detailed
description which follows proposes a number of different
ways in which this effect is achievable.

In its broadest context, the present invention

provides an electric motor, comprising: a motor case

35 having an axial end face mounting a bearing; a stator
- comprising one or more permanent magnets; a rotor fixedly
fitted to a shaft supported via said bearing for rotation
within said case, and having cdre'windings: a commutator
mounted for rotation with said rotor; and brush gear

40 adapted for sliding contact with said commutator; the



40 adapted for sliding contact with said commutator; the A "2" rotor and
stator being so-constructed and/or arranged relative to each other,to
generate a net biasing magnetic force acting at-all tines on the rotor to 4
urge the shaft 5 in a radial direction @f@inst said bearing. The rQ%ﬁ?

shaft may be eccentrically nounted relatfve to the stator, whereby t0
physi cal | y pratthrrearsd (seater beéingago betmserucbedranddost atvangadone si de

of the “)torr{lI A A0S 4@ §bnlbecg! Eﬁeféﬁ%&‘"&ﬁ%@b%iéggn&%n?'gﬂ%‘i‘éi ty of

t he magnetic d of the stator Is stfuctua nbal ance rnatively,
the stator f8FeR FriRG 3t 3l h Fires porbRAchPtarghet urgRbEhegehall |y

C-shaped g n jaxialrerdl aiPedt Poi| dyh dhste8Q0d PAPRAGNt nagnet nenber 15
dianetrically opposed to the first. _The fI%St such nenbfg IS nagg of
greater thickness thamrtherRERbntPIREBBY PReSFRERREIEHLIAY PRENREGNeti c
fields of thelawiypertenene seghtetr, nehbeebyatot physbtallyspunldakceneed. The
two magnets t aLl .10ap n f i LeSt
pernanent|ﬂ§§§hé€%ﬁ%g€qgﬁg %ﬁ%&égﬁogogﬁfchﬁ?s§?32§£?§§noﬁgegggﬁrggzonding
air gap bet viden xokox canddsprternthannegnthenekber aadet whersbyr thehe air

gaps ot hgy W Sa:&ies 1y ?é?efﬁéaxhé%nééfe_t Fsalqi brt BRet WBaBBEMBENt MRgNEt
menbers were not of different thickness. 25 | n anot her

al ternati ve ShFufigabhy uRbhRlaRGed: nmy instead conprise a single generally
ri ng- shaped permanent Abgechattubty,t thet Stakoesmapf behifobmed great ar at

“ntens ty ort tR: mepserent EAGhER pénbBE gBheERL LY Prefiglyl TR aliRl .,
the side of semtionmsangoatsimilaunseaondleperuanentt naguesnmenbesl |y opposet
portion.;d n d{ienE@sfcdlEy CopPEsal a8’ the E2EERY f TR E¥Rst such
member is made of greater thickness than the second
whereby the intensity of the magnetic fields of the two
permanent magnet members at the rotor is unbalanced. The
two magnets can be arranged to create an air gap between
20 the first permanent magnet member and the rotor which is
less than the corresponding air gap between the second
permanent magnet member and the rotor, the air gaps
otherwise being essentially identical if the two
permanent magnet members were not of different thickness.
25 _ In another alternative arrangement, the stator
may instead comprise a single generally ring-shaped
permanent magnet member the thickness of which is greater
at one portion than in the diametrically opposed portion.
As a result the intensity of the magnetic field of the
30 stator at the rotor is greater on the side of the first
‘portion than on the side of the diametrically opposed
portion.
In the case where the stator is formed from two
similar C-shaped permanent magnet.members, the members
35 may be mounted within the motor case so as to define
first and second circumferential gaps between the edges
of the magnet members, one such gap being substantially
greater than the other so as to. cause an unbalanced
magnetic force in the medial plane including the axis of
40 the shaft which bisects both the gaps.
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simlar C- shaped permanent nmagnet nenbers, the nenbers 35 nmay be nounted

W thin the notor case so as to-define first and second circunferential gaps
bet ween 't he edges of the magnet menbers, one such gap bei'ng substantially
greater Than the other so as to cause an3lnbal anced magnetic force in the
medi &l pl ane including the axis of 40 the shaft which bisects both the
gaps. "3" Again, in the case where the stator nmay conprise two simlar
C-shaped permanent magnet menbers, one may have a stronger magnetic field

t han tlhle other. A sim | arAgafihgcin Itrhy-daeeaa}\i,\u%revelﬁb Qﬁak&‘éimag @:n@irﬂfkli &wo g
general ly ring- p e magnet - in ich 5 langtrica oppose
portions have &?‘ﬁ?@aﬁg t%eﬁ%@"ﬁpgﬁﬁaﬁaﬁﬁeﬁ- Hlepﬂ%r%efm%i"ﬁgi errﬁgﬁ'e‘ﬁ‘gg orce
on the rotor tmagedfeicnéield Than itheeotliern i4 simikimeffart may ebepachievetaby y
descri bed by wa X ' stef Vi

drawi ngs, _in W‘é%ﬁg %.llgmgl% Qéﬁéi-a‘i‘ﬁ} QIBEF%‘?@S%@SL%? g‘%gﬁégéggr‘é | )}/1
schemat i ¢ 5di agddAnelricaldye RBresadyRey ions ghaveed i ffexent snagnetismopeadingoter

and stator in ghewdiebisding hidleRnt RFREMIRALSrbrMBliepeaRsh! ucted in
accordance with the presept [nvention; ggger,Fl. is a side elevational

. 2 C ;
view, partly in section of€rEnventiop, i %gFﬁﬁ BPTe g ticilagdy jdescribed .

accordance W t byt pfeaeimplé Rt wth 28ferenee Ut REe %dc@ﬁn?&r{y&hgtﬂawings,
arr angenent accorgl.n .to one of Figs. 1Ato 1F. Fig. 2 illustrates,
sonewhat schemdli'®HfyT the structure of a typical miniature electric notor

of a Ki ngocorrrm_nl y enpl oyrigs. 2 to 1R !aeecgdfnﬁrs_ﬂljyf ecmibedmemdlﬂcnﬁieﬁrs
aSCO e Yol EAl HE ol AL AR b By P SERET L BBl

not\a¥’s being in ar and sta

in nore det ai | ofi diffevent embediments pf maron construstedviin ageordenee fwith Fhey.
2, the notor -cappddntenventish Olando in the formof one or nore pernanent
magnets 1 nounted interiqQrly of a notor case 5 and_a rotor. 2 with rotor

wi ndi ngs mounted on a r o8- sz_n&ﬁtassmﬁi eleviagionads view » Parthydngsection of
respectiyely nmpHNdREtrit #BtéXicdhstructed in accordance with the present invention

and including a rotor/stator arrangement according to one of Figs. 1A
~ to 1F. . _
Fig. 2 illustrates, somewhat schematically, the structure
of a typical miniature electric motor of a kind commonly employed,
20 the only difference between the motor in accordance with the present
invention of Fig. 2 and conventional such motors being in the arrange-
. ment of rotor and stator, as described below in more detail with
~ reference to Figs. 1A to 1F.
As will be seen from Fig. 2, the motor comprises a stator
25 in the form of one or more permanent magnets 1 mounted interiorly of
' a motor case 5 and a rotor 2 with rotor windings mounted on a rotor
shaft 3 which rotates in bearings 4 respectively mounted in an axial
- end face of the motor case 5 and in an end closure 6 for the opposite
otherwise open end of the motor case. The end closure 6 also mounts
30 brush gear for:the motor, which brush geér comprises terminals 7 which
extend exteriorly of the end closure 6 for connection in an external
electric circuit and brushes 8 adapted for sliding contact with a
commutator 9 mounted on the rotor shaft 3.
Referring now to Fig. 1A, it will be seen that the stator 1
35 is here formed from two permanent magnet members la and 1b which are



end face of the notor case 5 and in an end closure 6 for the opposite
ot herwi se open end of the notor case. The end closure 6 also nounts 30
brush gear for the notor, which brush gear conprises termnal's 7 WhICh
extend exteriorly of the end closure'® for Connection in an. external’
elgctric circuit and brushes 8 adapted for sliding contact with a
comutator 9 nounted on the rotor shaft 3. Referring nowto Fig. 1A it
will be seen that the stator 1 35 is here forned fromtwo pernmanent
magnet rrerrb%eﬁerbal)aﬂ?-shbpemlmm:alraﬁ ?ectgoﬂ gemer@kisyofi ﬂ{bapeﬂbzf B}dlaﬂI@
section. The axis, o e rotor.s IS gcceptric nount ed. rel ati ve
Co the statty Byehricet bpaontea T2 kY B S0 By dTBHcRLn ne
rotor and phs rmmesmlmghetalrregé@rl | beweeheti® rbmr bhé momapepomdgmet ai r gap
12 bet ween (o] gpe r
Consequentl'b%m)te%eig e%%s% acﬂg? tlf?ﬁeeér%%%g %gﬁ?? tbeqﬁg%}g thl;"t ottﬁe
rotor $s starubttbeamh,erumaamemagmt mgmbes elbt o Gonsequéritdyi rithenagtansity

force on thgf r@eOpaonbhec rﬁteml@eltng g@&aﬁtd@ ti)@rf&o}eﬁj%trrﬁcﬂfr‘éé gpt the
roII|ng ef f ect aforerrentloned as the shaft_tends tqo be attracted to one

side of theWiglanced,gayving riige a@cérﬂ%\%@éa%”cghm?ﬁ?féﬁ@&qeoﬂn dihet FRtaTat

bi asi ng magngd net liﬁtrs(iﬁg nlalggetichbirwa:‘ehase@ ph&kde theeaosl g *chéayvi ng a
simlar effe untin theratoragnqllts

st ea nt
Shaft i n't HErmP LN P s Tath: P B tinsabPiited o, ane) side
C- shaped pelpmagtlmagumdameabert}ﬂ ahé\ahrectilmmckf\eme het bliasing hagsetgeeat er
than the thj ess t2 of the other pernmanent magnet nenber |b giving rise
to a smallerair gap [err] between nenber |a and the rotor than the o’
correspondi ng air gapFig. 38t ibastratesoenetheremeans pbif achievimg mosimilaggai n
this resullerdaen HrePimtond dPeREL G itRI LM &M@%@&rﬁ%r and’ gEdice or

he arrangenen I

elimnate the rol'llng noi se effec C corresponds
exactly to shadt @chaﬁmgexgﬁpﬁhvﬁéielﬁﬁ@’%ﬁatﬁ?e is§atqy, beeférét5| ngl e

ri ng- ghapedcyspaped ;Je?manéd% ot ﬁéﬁémmatM§5nﬁﬁ%§ﬁe£§rtr]wm Eerr] _
| eadi'hg to air apsha[ err of fd Ilfer nt size on mggnsme mdeg of
the rotor oBkfa §g t ‘sFl (}'s ess of the other permanent et member

giving rise to a smaller air gap 1 between member la and the rotor

\.4

than the corresponding air gap 1 between the other member 1b and the
rotor. Again this results in a net biasing magnetic force tending to
20 reduce or eliminate the rolling noise effect.
The arrangement of Fig. 1C corresponds exactly to that
of Fig. 1B except that the stator is formed as a single ring-shaped-
member 1c with the differing thicknesses ty and t, leading to air _
gaps 11 and l2 of different size on opposite sides of the rotor and -/
25 stator. _ - '
In the arrangement of Fig. 1D, the rotor is again formed
of two similar C-shaped permanent magnet members la and 1b. In this
case, however, . they are not disposed diametrically opposite each
other. Instead, there are two gaps a, and a, in the circumferential
30 direction, the gap al-being substantially greater than the gap a,.
This results in the magnetic fields of the two stator elements being
structurally unbalanced giving rise to a net overall biasing force
resulting from the unbalanced magnetic fields, the force acting in
the medial plane which includes the rotor axis and bisects the two
35 gaps 2, and a,. As. a result, the rotor shaft is seated in its bearing
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ln the arrangenent of Fig. 1D, the rotor is again formed of two simlar

C- shaped pernmanent magnet menber.s la and |b. In this case, however, they .
&re not ¢isposed dianetrically oppositeseach other. Instead, there are two
gaps [eT\j and a2+ n the circunferential 30 direction, the gap
[err}being substantially greater than the gap [err]. This results in the
magnetic fields of the two stator elenents being structurally unbalanced

t b. d
Toneti ¢ el guf 2 Y CoaK g, €5 BucEIRE JiHap 1 [REARE INRLA"TRC
rotor axis andansh teomaxinpse tthe aaer gap JqlapsT}EJer rcqaladmnanenhaAsea thesmett , the
rotor shaft %:]%‘?,?ﬁ?%we'HySfQPEé}{e'rnﬁnbalghEu?g ‘Eﬁ@'}farg ifRg1 4L, reduce the

air gap [err] rat ed t 0. maxi m e alr_gap, [err].
This tendency enhances theWidl b5 aBPrRFiAsede tlb? 4‘1'}13?&@93"1}%% AR RE t he

nmagneti ¢ § i el dsigsAsimitbl ub)q)ra@weeel ﬁéeduag grRtdenedtice By Adahpig 5
Figs. 1A to 1D, roduce a,net |as gl %?ilr Q}Ece by arrgg%‘l g the r ot or
and stator relt8 {REY aB‘?;\(ﬁT*aﬁ?ﬁé“re &ttt ather 30 HAL SsEP et ur al
unbal ance. A s;ﬂmsh@dl gobadtarrad unbalimecest r Acdimidar ambaldrie purtdleystructure

magnetical ly. Thus |nth arrangenmenpt of Fig. |E, two otherw se 10
simlar C-sha E’cstl %&Wf&%r 1‘igriet menbers |la and I b have different

magneti sm the nagneti srﬂ‘lm‘s ,miyrtke drrdngementgofafiy. 1Bartwohetheriwismgnet | b.
The resyd s éln&ialﬂaefﬂsﬁﬁdbg@éﬁt%a PESHRSERE bBHEE aRRBLID 18"l bt tends

to reduce theair ncr ease air ich Turther
enhances the @éiﬁ@mr@ magnetisnn fdieamrgnetysm qﬁhy%m%fl %rh?&ﬂ&rﬁ:r@aéﬁﬁ t'thlf’}ér eby

i nscéases the i@k bf FagRe TBINeHC réQNGe s Tmtatm@memtslﬁé n{agaetﬂeF wor ks
in a simlar fashion excer%abhat in this case .a smgle r|n

per manent nmagri@rce AGting BFAtAT pteRds B9 TedEcE B s%’pfalg& 5&&0 menber s
la and | b. 20 incrégsd Ithe mmeg@p 1 Lhﬂmim:glﬂeiulﬁm EMCBQI’ﬁheOmagﬁbtdﬁe si de of

Si'de’ | 60 ng. LEURFRARBhe P oL b s, Aol PRGBS Skl pgmposed
reduce the airbigajpngl hagneticoformr.ease the air gap 12 |l eading to a physical
unbal ance and an enhanceﬂl S&r:mg%ﬁlbﬂg orfa%]ft '1? Works 1nfé) sifiilar fashion
except that in this case a single ring-shaped permanent magnet lc
is employed in place of the two separate magnet members la and 1b.
20 Again, however, the magnetism in a portion on one side of the ring-
Sheped element is greater than that on the diametrically opposed
side leading to the magnetic unbalance which in turn leads to a
tendency to reduce the air gap 1 and to increase the air gap 1,
U . 1ead1ng to a physical unbalance and an enhanced net biasing magnetic
25 force. _ o '
| We have found that practical embodiments of motor
constructed in accordance with the present invention and with the
_ roto_r/statbr arrangements of any of Figs. 1A to 1F provide miniature
| electric motors which can run extremely quietly without causing the
30 'rolling noise and wobbling of the rotor shaft inherent in the
conventional type of miniature motor in volume production. More-
. over, this improvement results without increasing the nmumber of
.part_s or in any way adding to the number of man hours involved in

production..
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We have found that practical enbodi nents of notor constructed in accordance
with the present .invention and with the rotor/stator arrangenents of any of
Figs. 1A to 1F provide mniature electric mptors which can run extrenrely A
quietly w thout causing the 30 rolllng noi se and wobbl ing of - the_fotor
shaft inherent in the conventional type" of miniature notor in vol une
production. NSeBIM®yver this inprovement results without increasing the

number of parts orijn amy é@dcﬁﬂiﬁ:ﬁﬂot@rﬂ'@oﬂplﬂbsin@f Moheﬁraaisavol ved in
producti on. "6" electric,_noto a,nptor case

havi ng an axiBY E T LTI S B AP TRETRE "4 RERF RSt EFAE Bne. or
nmor e per nanertonpiwing one omnrmcbr«melym&némttmdgneta. sharotwppmxeéaiyl n

sai d bearigg £y dPLAL 1 Qb $O1 Ly m &4Stn é‘&ﬂdhﬁe‘-!%Pgng"ESrV‘wéhg%n
comut at or nmounted for rotation sald rotor gear adapted for
sli di ng cont dttthin rsaid CasemAand oraving ¢oFervindingss op semppygtasor
construct ed Qﬁwﬁe@rf@eﬁgﬁ@té@loﬁe&ﬂthVQai@ ﬁaebrptaﬁa b@ugﬁngéake a net

bi asi ng magnet orce act at a t he . rotor urge,fhe shaft -
oo ol A da e Fof o1 {0185, Soneaetrai®h Safa GhbbntartEYoEhe o a & m
1, wherein theotat candhstatos keingtsocadbhgtrnocheéddand)/ati aerangetle st at or,
15 wher t d ( o

stator odndeleERNE Ro YRR eSS ChoBLREr AL IoRep ChIER I OhaNERTC,

rotor and st afercewretbygtat ahl chiney on the netettite nrepdtbe ﬁhéf§tator

i s structuraliy anbahpdredisectibg §§§iﬁstss§5?atbéai\b.hij 20 bi ased agai nst-
the bearing on said other s acc

Caim1, wherein the st%tlﬁ?{%’c’)nﬁ??gﬁglﬁgfF?s?fﬁéﬁnnﬁneﬂi‘eﬁﬁbﬁe ?FSEPI'VWW
I s general |l y shaftapesl eccenteicaklyi wountedarekabvide2fo phenananbrnagnet

member dif%““&ﬂé?%éy QgggﬁfgiégliPeproduce a greater air gap between
rotor and stator on one side of the rotor and stator than
on the other'éide of the fotor and stator whereby the
intensity of the magnetic field of the stator is
structurally unbalanced and the shaft is continually
20 biased against the bearing on said other side of the
rotor. '

3. A motor according to Claim 1, wherein the
stator comprises a first permanent magnet membef which is
generally C-shaped in axial section and a second

25 permanent magnet member diametrically opposed to the
' first and also of generally C-shaped axial section, the -/
first said permanent magnet member being of greater '
thickness than the second such'member“whereby the
intensity of the magnetic fields of the first and second
30 permanént magnet members at the rotor is unbalanced and
the shaft is contlnuously biased agalnst the bearing to
one side of the rotor.
4. A motor according to C1aim'3} wherein the
 first and second permanent magnet members are arranged to
35 create an air gap between the first permanent magnet
member and the rotor which is less than the air gap
between the second permanent magnet member and the rotor,
which air gaps would otherwise be essentially identical
if the two permanent magnet members were not of

AR )
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ifirst and also of generally C shaped axial section, the first said

‘per manent magnet menber being of greater thickness than the:second such
fmenber whereby the intensity of the magnetic fields of the first and second
30 pernanent magnet nenbers at the7notor i s unbal anced and the shaft is

conﬂlnuously L ased agajpst.the bearin o one,side of the rotor. 4. A
not or accordl% gfﬁrﬁPg hﬂ3CRRﬁ§§e|ﬁ°tﬁga% EBe iRheBsib¥dopethBnent magnet
menbers are amagngtdctﬁléSdscoEatheanlast gagd betvhadnpthbmahentt maghewnent

Tagnet meribernaileteafOLAE YLED h3skEESahAEnbNEngtE JBPCBALIRRRLEES |

second pernmanent nmagn
be essentl%II91?§Eﬂt¢€aFn$F the baerpegnﬁﬁeﬂnenagﬁetoﬁeﬁberyomere not of

di fferent thlckness. SOAtﬁatofhsceakamﬁgt200515hﬁ BoRRkkeihi ¢hds of the
first and seco ermanent nmag ot or dlffgr and the shaft

i s conti nuous? a%85|88@8ré§5Fn§tsﬁﬂg Seﬁﬁpﬁﬁaﬁﬁyoﬁéngl gbaped; RETPENSNE 5.
A not or accorﬂaggetoméhhen1thembhieknesheostahﬁcncmspgreasea aitnohe

|l i ng- d ' ' K whi ch
roator ui oreoBSEBRCERERIEACEhe (RIRRELEFERELy) UBRLILE RERE s8R, I 00 ' ©
wher eby- the |ﬂh%h§betb¢ intenaghyt PE thelmagnethe §naﬂdro£tthnest9&@r is

greater.on thgestde 9&t§§'ﬂsfgfé&tQQrBhoﬁhéhéﬁdenokhﬁaiad%19étsﬁbétlon
dianetrically og osed portion and the shaft is continuously biaSed agal nst

the bearing tbPeNeCR| HReoFifReOf oFaLd diametricglly APRBEGH Q@EGF&Png to .
Caimi1, whershé the shafar1soapnt$ﬁaoas1yrbﬁaaeanagamhs&agnetb&&&hﬁg whi ch

I s generally E%sgggn%lag sge@# sggEB and a second simlarly shaped

peLranent nmagnéet %o sal *per manent nagnet nenbers bei ng
mount ed W3 hi n t hebecaseAswokOraaccordihgntof Claimangd whewedncitheunferenti al

gaps therebet&egaoroesmﬁﬁigeglacyﬂigfeaakﬂhnaﬁe heyRetSHRRbaR! Wiy gseater
t han the other sai d_circunferenti al
generally C-shaped in axial section and a second
similarly shaped permanent magnet member, the two said
permanent magnet members being mounted within the case so
20 as to define first and second circumferential gaps
therebetween, one said circumferential gap being
substantially greater than the other said circumferential
gap whereby to cause an unbalanced magnet field in the
medial plane including the axis of the shaft which
25 bisects both the said gaps, the shaft thereby being
_ continuously biased against the bearing to one side of
\_) the rotor.
' 7. A motor according to Claim 1, wherein the
stator comprises a first permanent magnet member which is
30 generally C-shaped in axial section and a second
permanent magnet. member of similar configuration, said
first permanent magnet member having a stronger magnetic
field than said second permanent magnet member, and the
shaft thereby being continuously biased against the
35 bearing to one side of the rotor.
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gap whereby to cause an unbal anced magnet field in the nedial plane
including the axis of the shaft which 25 bisects.both the said gaps, the
shaft thereby being continuously biased agai nst the bearing to one side of
the rotor. 7. A nmotor according to C ai@o"l’ wherein the stator cong%-"s’es
a first permanent magnet nenber which is general ly G shaped in axiat
section and a second pernmanent nmagnet nenber of simlar configuration, said
first permanent magnet pEXRAANAE I QQE fpgnetie fl n said
second per manent .magnet rre_rrbeor, an, tﬁﬁshaft t%lerlﬁrae_ yktheelljnégﬁicgsn ]f‘hgudusl y
bi ased agai nsSRAOIICHRILSES 2o Sfwls gensraldy ming—sheped pexpanent M
s = 58" mAgnetA FEime a A @i’%ﬁlét&di@a'i!lr? bpp¥, 5@'&%%53'[@% o
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