Fracttonal* horsepower a.c. notor having an oscillating pernmanent ngﬂ@%}ﬁcg,‘s M

armature The invention refers to a;fracthpnal.horsepomer a.c. notor havi

ane osci |l | ating permanent magnet armature, Y n parficular for. the, oscillating
drive of a tgﬁﬂﬁﬁlﬂgﬁfigg£%gﬁﬂ” 4 : 5 an 1Llatingiure

which 57i$ a cylindrjcal d”aneir'qglly magneti sed permanent magnet and
havi ng a st % “? _ #n _ nﬁdﬁkﬁant No. Known a.c¢. notors of this kind
( IN—"1 470 893) have rather conplicated stator structures with several

stator. partsph SUDhEs on lrfbeds 06 M@éﬂéﬁeg;l (6o O5dde 4% 1 Npdtlge form

bent pol es and sufround the ra y orientat e parts at or
coils. In theaefse #h SokiDINE DAL ChdkaddX0f Y (Aéd {304 7Bfy Patent No. 1

119 819) the notofr Is supported Tn a caseli ke handl e and exhibits an

ar mat ure whi girpseilant for HhatoddbElIdtinertyiwf. éhen stopinbmads age and is
fastened to a shaft onto which an interchangeabl e pl ug-on toot hbrush can be

nmount ed.  Upfans tamand ct ¢ othefarietwre . shal ©y wibth hen aarma tvetevawii dhe pl ug- on:

t oot hbrush oscillates at. t he network frequency about the axis of the
brush. 205 This oaceylindnical nedianettical ky keagne tised nprumanentraragiat t he
formof a salient-pole rotor which exhibits a permanent magnet having soft
iron pole shed Raving se3teblonar®teRrH spring in its rest position. The
stator exhibits two pole shanks forning.pol%%ﬁﬂgi %Wthout wi ndi ngs, 25
which are orjentated in the dirgction,.longi - e and lie
di anetri cal ISP8Ppd1%e %‘?\goxé\%o‘?ﬁeél?lst tjf’eubolé c7 1 ?7:8“?9 lave
- rather complicated stator structures with several stator
parts in double - T or Z form, where the bars on the
10 inside form bent poles and surround the radially orientated

- middle parts of the stator coils.

in the case of a known electric toothbrush (West German
Pafént No. 1 119 819) the motor is suppsrted in a
caselike handle and exhibits an armature which oscillates
.15_at the.frequency'of the supply veltage and is fasfened
%o a shaft onto.which an inferchangeable plugz-on toothbrusn
can be mounted. ﬁpon conﬁection of the a;o. ﬁotor to'.
the a;c. network the'plug#oh:tOOthbruéh oscillates st the

‘network fregquency about the axis of the brush.

20 The oscillating armature of this known a.c. motor is made
in the form of a saiient-pole rotor which éxhibifs a
perménent magnet having soft:iroh pole shoes znd is 2eld.
by a returr spring in its rest position. The stator
~ exhibits two pole shanks forming poles and without ﬁindings,
25 which are orientated in ths_direction longitadinal to the

case and lie diametrically opposite ons another} the pole



the direction towards the rear ‘end of the case, which are connecteds hir 3
0ss-yoke which carries the stator winding. 5 - The object of t-he
invention is to inprove the notor efflglency'as conpared w tH known a. C. *

mot ors having oscillating armatures such a way that either approxim
atel’y the sa hﬁﬁ% u n ty e 0. n on or else
a hi gher torgg ga%p?%x?%% aﬁ?b?éﬁgﬁg %o&%? %%%%ﬁﬁp?fngﬁéand ' ﬁ,i

furthernore tggd n%ih&T affAs gﬁucuoehef diPecﬂQbﬁrtwafdaaﬁﬁé Cod g | Y

conpact and si nmpl e way er efficiency in particubar allows the
nmotor to operghf of the vakejowhithahresScohnectddndyea erogs yowdich in the
-very case of electric toothbrushes or 15 else nassage appliances is
particul arly whieht eageviesftherstator windihgiy. Such a hand appliance can

t hen. preﬁfrably be fed fromthe network via a transfornmer. and as, regards
its el ecttical insul at FBf BB&QOﬁOanEBE favention isyteiimeroyetheineker

20 % ording to the inv here is provjded ., fractiona
hor sepower a. ef iﬁ?ﬁ?c gengounaped; v igﬁ %ﬁ°ﬂ?|%e Co EBEPTS BAYRG or
oyl ndri cal a“P%%%##P?%#E?ﬂ%&gﬁﬁ?%‘edf% P hr Ak, Sed o .

ing drive of |eﬁea%g@ Egﬁ& tésn65£HQEﬁfe§@&f%t fbdﬁ$§? qﬁng|tud|nal-

stationary c0|I |enta Its axis perpendicular tot

axis of the a&aﬁéwgpt%ﬂ 81" 60880k NHi Fher PEGAGHS Nat "EETRsx1hAEe 1Y NEha1g

turns of the coil defining rectangul ar shapes, a stator conprising
same power consumption, and furthermore to design the

(:EB snanks have arns. prol onged beyond the region of the OSC|IIat|ng arnapU(e ' .

construction of the motor in a particularly compact and
" simple way. The higher efficiency in particular allows
the motor to operate at low voltage, that is, for exémple,-
at 20V, which in the very case of electric toothbrushes or
15 else massage appliances is particularly advantégeous for
reasons of safety. Such a hand appliance can then |
preferably be fed from the network via a transformer and as
- regards its electrical insulation does not need to fulfil
any strict regulations.
20 According to the invention there is provided a
fractional horsepower a.c. motor giving an osciilating
- drive output, said motor comprising an oscillating
‘permanent magnet armature in the form of a cylindrical
diametrically magnetized permanent magnét for the oscillat-
25 ing drive of a device attached to the armature shaft, a
relatively-stationary coil orientated with its axis
perpendicular to the longitudinal axis of the armature and
surrounding the permanent magnet;-the winding turns of
the coil defining rectangular shapes, a stator comprising

30 a magnetisable tubular portion of a case which encloses the




30 a magnetisable tubular portion of a case which encloses the Coi
and which is arranged «coaxial with the axis of the ‘armature, said stator
havi ng a pol ygonal, or oval cross- section in which a pair of opposed

si defaces ‘are |larger than any other side fiace of the stator and form pol es,
the axis-of 5 the coil being orientated Perpendicular to said |arger

side- faces, a regéiPosid ivHicH fd'rFHdd SR GALY Hhecdxhy bet ¢ha
means, and in said rest position the dianetrical nmagnetic field of the

armature |ying suwatire) |saftrggrtbr having t pdlygonal ot ovelcorbssi0

Thi s ‘produces a sinple, space-saving structure and an optinal degree of
ef ficlency becausseetkomrimtwhich engisins off cproised eidefacesi exk pargencthan

magnet whi ch can be surrounded over its whole length by the stationary coi
which in turn |i ey refher side fage ol dhe statior eng Sormipolegit fhehpxis of

co_rr})a;:t_arrg ?e ﬂgq r@/#ln%ﬁ%ar mature coaX| al vmtrébéhe atﬁgipl ;ﬁgggaéaq?_
Coi yi ng wee S

equired for the 8 °’L%r°%%t2%“r “&né% L S55R1PR, BhghlsSbpRhine by
required for e r es

m nimum | n addi age  t coi
and the stator. fﬁ% c0|I may p?§¥gBE£ géggp géggiﬁﬂ ?&S ggggﬁ?%éFPi

o P MBS S T3S A8, prpenc

connected in seri@fl4¥ #¢ B Htiy off NI upon the supply voI t age
enpl oyed. In g preferred enbodi nent the tubular case of the stator -
1

This produces a simple, space-~saving structure and an

'.optimal degree of efficiency because the_armature consists
' of a simple cylindrical permanent magnet which can be .
surrounded over its whole length by the stationary coil
which in turn lies ihside the tubular case of the stator.
'15 ' w1th this'compectla:rangement having an armatufe_ooaxial
with the stator case and.a coil lying between them, which
preferably can take wp elmost all the vacant space inside
the stator - of course with the ekception:of the clearance
required for the armature, the stray losses are restricted
20  to a minimum, In addition this makes optimal use of the
space taken by the coil and the stator., | '

The coil may preferably be composed of two essentlally
eoual part-coils the plane of contact of which passes at
least approximately through the axis of the armature and

25 which may be connected in series or in parallel
depending upon the supply voltage employed. |

In a preferred embodiment the tubular oaee of the stator
has a rectangulaf crosg-section having a iong and a short

pair of sidefaces, where the long sidefaces preferably
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~has a rectangul ar cross-section having a |l ong and a short pai,r. of R

si/efmces, where the |ong sidefaces preferably °~ 4. formpol-es and thereby
afqepret ry having variabl e reluctance dependent upon the position.of the
aNmajure, without special .pole shoes or projecting poles of sone othet
shape-.being provided. In this way it cfp be achieved that the torque 5

exerted upon the armature by the magnetic field of the coils is -
strengthened Wfprihpolest and!t tharebyr aggechetoyf havihgevartably ubeluctaice - i
geonetry, which tries to.turn the armature so that the direction of '
magnet i zat i ondependengeupancthenpgaition bfi thei arpatwre gl without hepetial

10 sidefaces.of the stator. - I'n.order to make optimumuse of this :
favour abl e ef Pede, shpesaerspooieatingipelessef hsone | ether cshape keingel

with the short sidefgces_of the statgr. The ar ure.in its.rest position
is held by'thBrF’KgaF *ne&Rsthig, way, I@,ang‘?eaa@%\’?\ds%WEg?h? nt‘?ﬁ!?&e
positiongin which.the direction of. the dia ri wlie,figld of the
ar mat ure5i s | ﬁ?‘ﬁﬁtﬁgrﬁgﬂﬁi gﬁ?a?r’f‘ﬁt%% g&i gﬁ%f&l%%eg%ﬁgrf%?#t?ér%b in
parallel wth | 9RO $i fulhen st A Sha {5etid

obt ai ned by ac.é g?oregws?hgg%?ggﬁoﬁgl bgoehécg%ggj-'csecﬁ%é\%s{ﬁéa pajl'r?éof
opposite S'deiﬁsﬁstﬂelPécﬁéﬁ%hﬁéﬂeétéﬁéﬁ-gésm@tﬁfr whilch agefes e Rnapent
invention will now be described by way of "exanple with reference to the
acconpanyi ng ¢hagapiEtinré goathapsthe dbrettionyof|magnétitatiopoment s
necessary for an 25 under standi ng of the invention are shown and in which
;- _ the permanent magnet is lying in parallel with the short

10 - sidefaces of the stator. In order to make opfimum use
L of this favourable efféct, the axis of the coils must
be orientated in parallel with the short sidefaces of
the stator. The afmafure in its rest position is held
_ Iby the return'means, for ekample, by a return spring, in a
15 position:ih which the direction of the diametrical magnetic
field of the armature is'lying perpendicular to the axis of
the coil and thereby in parallel with the long sidefaces of
lthe stator;' _ | | :
A similar effect is obtained by a Stétor with octagonal
20 cross-sectioﬁ with a pair of opposite sidefaces which are
larger than the other_sidefaces."

- The present invention will now be described by way of
example with reference fo the accompanying diagrammatic
drawings in which only electrical éomponénts nedessary for an

25 underétanding of the.invention are shown and iﬁ'which $~
Fig. 1_- is an ekpiodéd'perspective view.of_é_first
embodimenfxof a motor:éc¢ording to the present invention;
Fig. 2 = is a perépéctiVe view of the motor shown in |

Figure 1 in an éssembled state but with the stator shown
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Fi‘g | - i's an expl oded perspective view of a first enbodiment of .a _pgotor

according to the present invention;. Fig. 2 - is a perspective view of the
nmtor shown in Figure 1 in an assenbl ed state but with the stator shown

cut away; ‘Fig. 3 - is a perspective view &, one of the part-coils of the-
nmotor shown in Figures 1 and; 2, Fig. 4 - is a perspective view of the other

part-coi'l 5 I n @attawdyyrross-section; Fig. 5is a perspective vi ew of the
when assenbled, and Fig, 6 is a cross-section.through an octangonal

tvvo part stator Jige skcoris entpettspeative miesr ofc onediofgthe phrtz0oils

I nvention. Wth rqe#erence to Figure 1, the stator 1 of the a.c. notor shown

therein consists RAfior shown dn Figurese Thamdndsa rect angul ar

Ceopectvel v | ar Q8 8% S8 ForsPer YR et ok, Mh; orBepaberbasgtin Per
sidefaces | b T n t he armature shaft 5 consists of a
cylindri cal Ber narﬁe ?&et&% '\?%%(}E' et ri cal magneti zation. The pol es

are indicated in E"_i et | c rrat geﬁ‘%ﬂe%ﬁ.%sﬂe@rngfsthghﬁo%g%éﬁ §Q§£ﬁﬂafe&ay'

consi st of 20 ermanent surroun
over its whol e I@}gih by a coil consisting of two part-coils 2 and 3, the
axi s of which runs perpendicular to the armature shaft 5 and perpendi cul ar
to the | ong sideffdgns 8 dsofa ichosst-geetidn through an octangonal two-part

stator of a second embodiment of motor aecording to the
10 invention. | |
- With reference to Figure 1, the stator 1 of the a.c.
 motor shown therein consists of a tubular part of the case
having a rectangular cfossésection, which case is made of
magnetizable material and has long or respectively larger
15 sidefaces 1a and the short of respectively smailer sidefaces
59. The armature fastened to the armature shaft 5 consists
of a cylindrical permanent magnet &4 having diametrical
magnetization. The poles are indicated in Figure 1 by the
letters N and S. The armature shaft 5 may consist of

20 magnetic material.
The permanent magnet 4 is surrounded over its whole

length by a coil consisting of two part-coils 2 and 3, the
axis of which runs perpendicular to the armature shaft 5 and

perpendicular to the long sidefaces 1a of the stator 1
25 and the direction of winding of which is indicated in
: Figure 2 by arrows. The turns run essentiall rectangularly

. and are adapted to the cross-section of the' cylindrical
permanent magnet 4, passing through the axis, Ttepart-
coils 2 -and 3 are constructed the same and rest against one

30 another with their faces which point inwards and are
orientated in. parallel with their plane of winding, in a
Plane passing through the axis of the armature; the edges of

-
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Q&g} and the direction of winding of which is indicated in Figure 2 by
arfows. The turns run essentially rectangularly and are adapted to the

Cr-6Ss- sectlon of the cyllndrlcal per nt magnet 4, passing through the -
aX'S pggft EB&ESbga &Q”EEEHS%EQcégﬁyS% t88darmgku3gal NSt one
- ano er W t eir pol nt i nwar are orientatéd in

para"ehawbthntbebrcahefe gt fbﬁémQGe1ynsammLemscae§§|eecéeaeggbathe axis ..
of the-armature; the edges oP e part-coil bodies, running A

di arretrega!aha Bg ,{ BB eéapéutevemﬂewhmchhencenér aseaebmsarretelw |
sem -circCul ar cesSes 2a, 2b and 3a, 3b respectively, which in the

assenbl ednslate opentirge dpenthgsafmatuhe shaBtubetshpbssSthoopghs through.
5 The outer periphery of the two part-coils 2 and 3 is adapted to the inner
peri pheTyeobuter periahguyacfstheotwe, pantehoihst Bi enday hel ddaphedcoil s
essentially positively, so that the rectangul ar coil openings 2¢c and 3c
respecttOe%?ellenﬁﬁ ppBheheryt A Wbﬁgrgpﬁéﬂﬁ6é§rlﬁt6F°Fhé’sﬂaﬂ6h inThe

i nner periphery 10_of the p S a i ndri cal
shape ofh iﬂe”%@rhﬁﬁ@ﬁttﬁﬁgﬁeiiﬂ e?ﬂepﬁigggﬁyPPﬁ b&giﬁne @ﬁe%kﬁ is
surrounded

b par a_box_and th onI sl

cl ear ant®¢ tﬂﬁ%?gﬁﬁ Fﬂilvggﬁﬁ%n§5a€3 ﬁgémggnrﬁ?ﬁﬁ?g}gmgxdlé?a¥8rfrgn'
practic ! y+15.bh oLl Lyrns. S €..GOi
arrange n?qgagggk SEEékﬁgﬁg 1é-shc g 32?“?%' h%y§§%§§ g%%?&ngg
the vaggpt 54 aﬁsrt n% 18 éh atat9§ abagieadteft%&Dcyeihafebbi ¥hh ol |
facilitate t e-asse y of e ot or principle only a one-part coil may
al so begf the permanent magnet 4. In this way the permanent magnet

4 is surrounded by the part-coils 2 and 3 like a box ~nd with

only slight clearance, whereby the vacant space bestween

armature and stator is *n practlce comoletely filled by

15the c01l-turns. If necessary the coil arrangement can also

be made in such a way that they only partizlly f£ill the

vacant space within the stator.

Ingtead of two part-coils which facilitate the assembly'of
the moir, in principle on'y a one-part coil may also be

20 provided.-

' The end faces of ths stator 1 are closed by two.rectangular-
flanges 6 and 7 adapted to the cross-section of *he siator
opening, and exhibiting in the centre beering ogenings 8 and
9 resgectively for the armature,sﬁaft 5 to pass through,'and

25may likewise consist of magnetic material.

The motor described may tveically have an axial length of
about 55mm, a height of about 2Cmm and a width of about
15mm. The power cgnsumption in operation at 50 Hy or at
.60 Hz may typically 1ie;bwteeen'1.3_end ﬁ.GIW.

-
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2¢ provided. The end faces of the stator 1-are closed by two rectangul ar - g/
flanges 6 and 7-adapted to the cross-segtion of the stator opening, and

exhi biting in-the centre bearing openings 8 and 9, respectively for the
armat ur e shafer sradnugkbent of RAHY W%&P?q%vﬁ"ééﬂ%brﬁﬁ sﬂé‘én#ﬁfﬁf@ﬁ c

I
ano 16w SR P B SR B R dR R A B oo 12
ines 1n P garand S fFeaded FeaBlndt Anduily 47 e [l U hitNete.,

perpendicularly to the axis of the armature. 5 The notor described works as
follows: the permanent magnet armature 4 in the rest position is forced by
return Me&sppd OhofdR P Sor fod ELHEFkS Pid NBoLLowal oAk dbagnd deantarongg nete
shaft 5 as indicated in Figure 2, into a position which is shown in Figure
2 and in whighmiherei 4 echitie ofe shepsh Bnbon | bal £ofeadhdnetietfirelxkas { he
armature is lying perpendicular to the axis-of the coil. |If-the part-coils
2 and 3, whigér rayamhelepnamerd fulrn nepeing 2o rsurrinding | thaigrmatung ot
the level of the supply voltage, are now energized by an alterpating .
current, the5aascindicatednimelfigure e d nhe gyepre kN cHRL SR ithe

magnetic nmonment mof the armature nmagnet 4 in suc v. t hat _an
al ternating Fbrere ?saedeint ctpighnthihdrestion ‘bé] % mRbReath 4 sin

[grr] ' 10magnetic fisld of the armature is lying pervendicular

to the axis of the coil. If the part-coils 2 and 3, whi ch
may be connected in series or in pérallél, depending'upon the
level of-tﬁe supply voltage, are now ensrgized by an .
aiternating current, the alteinating magnetic field H
15generated cooperates with the magnetic momént m of_%he )
armature magnet 4 in such a way that an alternéti?g toréup
ig exerted upon the armature of the value ¥ = m H sin o ,
where O¢ is the angle betweeﬁ the direction of thé magnetic
'fi61d H and that of the srmature magretization and in the
20pésitibn of rest of the armaturé illustrated in Figureé 2.
- amounts to 909. The armaturé fhereby gxperiencés an
oscillating defléction out of its rest positicn; S0 that it

oscillates at the frequency of the supply voltage.

The rectangular shape of *he case 1 of the stator now confers
25two additional advantageous effects. Firstly this stator
.geometry for 2 given amount of copper in the wire of the coil
allows the gansration of a weélatively high field in the
direction axial to the coil. Secondly the magnetic circuit
exhibits a reluctance which depends_relativeLy strongly :
30upon the angle between the axis of-magnetization of the

A
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e [err] is the angle between the direction of the magnetit field H and ?

ty of the armature magneti zation and in the 20 position of rest of. the
ure |IIustrated in Figures 2 angunts to 900. The armature thereby »

expe I d h ' _
e | arestufe, Racnpbehoats She TRauBY 3K 0bel biahBeks BB HHD: S0 Lhal L
th h t at f 5 d I ffects.
e e eS ehaBbeL F 2 BhEaPRYLBRTOE" Bngoheas ) bupaal vad anbogeus, offects,

'ven anou the re of
h il I d :
éxfaf°#s PREBASHEVE1EHERED QFEQEﬁgeﬁéﬁtibﬁI?bﬁ.?*§§°?'?t§=ZQIEPﬁct;L§Zt'°”

whi ch geReRslsy k‘abw?w SErganex 30'meoactmen arokeiBetwpeavibe axis of
nagnetlza on o § mature nagnet 4 and the mgjor axis of symetry

of th3r5§ﬁHQQHHéa&oﬁéQ§%sS§ﬁttﬁ@ gblibaiagat olfheai nhe wbmaturel dsg or
respeCtively large sidefaces |la of the stator- 1 have the function of

prefer pgg1peisea. a IThetaet oaw of thbssreati abbéticaml sbwancéncdiguzes in the
-following: Wen the armature is-deflected a.little out of its rest
positi@p ahdch EnrﬁsganeuastahlehbééanseanJnn§habﬁésﬁap§n@§ aj gofle absence
of a coil field a static torque acts upon it, which tries.to turn the

ar mat ufdeldt e shatigodioraua. antﬂhﬂ@ﬁnthésr@h&éhaﬁEéeéftPhé“fG F&8net i c

circuit is least; in this position_ whi ers the r hEgsition by
an angaemetuge inke &hﬁ@c@PéﬁtéPnn&Qné FE A SF 39&&9 gnet 4 is

alig with the mnor axis,o ti t he stator.
Th|sqghéﬂpetﬂﬁrq&€°&&$anﬁég&8§§%¥nggrgﬁéﬁhgﬁggtﬁggh%hggﬁ o218k
from the rest ppsition by an angle of_90 s the direction of

magnetization of the'armature magnet 4 is a}ighed with the

minor.axis of symmetry of the cross-section of the stator.

This static torqus édvaﬁtageously strengtﬁens the nermal'
15 torque generated by the coil field and thereby.?avours the

oseillating motion of the armature.

| Thie effect of strengthening the usefui torque may also be
descr1bed by the staterent that in the expression specified
above for the toraue M the value m, that is, the masnetic

20¢oment cf the armature magnet, depends uoon tqe aforesziad

angle o .

Undevr given electrical and mngnetie-eondftions the value of
the angle of oecillation of the armature depends ugon the
external loading and upon the tuning of +‘~ mechanical

25 oscillating eystem, that is;, upon the mass of the armature
and the object fastened'to it, upbn'the characteristic of %he

return means gne upoﬁ the dapping or friction respectively.

."



1% torque .generated by the coil field and thereby favours the oscillating. B
notion of the armature. This effect of.strengthening the useful torque may

al,so be described by the statenent that in the expressi on specified above :
for the torque Mthe value m that is, le magnetic 20 nonent of the

armat ure magnet, depends upon the aforesald angle [err]. Under given

el ectrical and magnetysdéwnsért«its ¢irtufitimos ttin sangigl eomays amouati to of
the_armat ure depe gs ucon the external |oading and.upon the tuning of the
mechani cal 25 01807 | and mpssitilym evdmtexceed his alwess Shathdsar Aft Bee
and the object fastened to it, upon the characterlstlc of _the r;&ﬁrn means

and upon the doReRsures wxre,-tpmvird,e;;befm vdmiting $heyanglec of;
t t hi | 0 180 d t hi
Tl ue T That i ArRTENE AR FRATaRATS s, SrRRtige MeRE drper ?ﬁsﬁéﬁggg‘f the
t dth fur.s f
25 a rotat g s‘?%‘?r@@ FetdVe JAH Kb A5ehlB e Sfhcbronthly gopedave
ensure the m)to‘q s%@ﬁ&&iﬁiéd‘%dﬂréd%@ motdP g@kelshanspeci al

application .of t or to rive of a toothbrush the angle of

oscill ation of é@@iﬂ&ﬂﬁg%ﬁ% st ,h ands Gort aihe’ $pkial apbldeationhe
t oot hbrush about the axis of the brush is limted to an angle of about
[err] or |ess. ¢&fgthe motdwvio tihe drdive Xl avitidothbraghndhecengle odcti on
of a further enbodi nent of a notor in accordance

oscillation of the armature and hence the oscillatory

10 motion of the toothbrush about the axis of the brush is
limited to an.angle of about 60° or less. |
‘ Figure 6 shows the stator 21 with octagonal cross-
section of a further embodiment of a motor in accordance
with the invention,'in-the case of which, analogous to the .

15 example given in Figure 1, the outer péripheries'of the
two halves of fhe coil (not shown) are adapted to the |
octagonal internal pefiphery of the stator and advantage-

:ously take up practically all the vacant space between |
stator and armature. In order to facilitate production
20 and assembly of the motor, in the example given in Figure
11 two equal box-like halves of the stator 21' and 21"
ére-provided; which are-joingd in a plane which at least
approximately paSses throﬁgh the'lohgitudinal axis of the
stator 21 and are fixed together in any manner at all,

25 which can beé for example, with the aid of flanges adapted
to the octagénai cross—seétioh, which, like the flanges
as_iﬁ Figure 1, form the end faces of the stator. The
two opposite side faces 21a of the stator 21 are larger
than the other sidefaces and the axis of the coil is

30  orientated peripéhdicular to thesé large sidefaces, so that
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4, the invention, in the case of which, anal ogous to the 15 exanpl e 3
min Figure 1, the outer peripheries of the. two halves of the coil'enor‘fr
) are adapted to the octagonal 4 ternal periphery of  the stator and

tage- ously take up practically all the vacant space between stator . ?

v practi _ , r
motor, 1o 1 retedh afTint desdit| o2 20 ed AR Bodilucel, of WO ek |1

stator 21' afﬁeziécé’éﬁﬂﬁﬁ” egho Chhov 1P FBsid P WS tihigdit | east
approxi mat el y passes through the |ongitudinal -axis of the statofﬁgl and aiﬁz
fixed togethef longnyidefaees ata adnd s paiwich sivrtesidefacesmBe, with
the aid of flanges adapted to the octagonal cross-section, which, |like the

flanges as iTh€idistance fhetwedre sidefanes orientatedperrendiewkanfpsite
s o8 (o HiethabdSotlichoch i it Ll e oot TIGRE SO0, 0
oxpl ai ned f PTPPEFRRLY FRRIFE, JF cEReRLOL i PAE A SRS e

i dof aces or Farea Eifstaced Blar THES apbEEed SFEa0 ko i hcdaldadity 1E"
~general |y begpet negpadfubdd $64¢oP' Shevnibiy Ph@ure 3% greater than the

di stance between the large sidefaces 2la. This applies also to the

~measur enent  of th&ﬁﬁfé‘c_u%ﬁﬁ £ G HEator ad iR gurd\6 drtiaganal form
of stator as in Figure 6 brings 10 WwWth it the additional advantages -
that fiBe notwitlvatt bethe additional advantages that the motor can be '

particularly well accomhodated in a space-sa#ing_mahner
:in a grip-type casing with oval croés—séctiqn; such as
used typically for electric tobthb:uéhés, and that the
maxidum radial distance between armatufe and stator-

15.  sleeve is reducéd by comparison with the diagonal
‘dimensions in the case of a rectangular stator; in this
way_the voluﬁe.of air or copper within the magnetic
circuit is reduced and thus the field.is enlérged. In

- . addition, by.agplifying the static torque a more favourable

20 characteristic-curve of the torque as é funcfion of the

~ armature angle -is obtainéd,
of courée, also in the example as shown 15 Figure

1 the stator 1 can be composed of two halves,.analogous
to the-stator_zﬁ in Figufe 6 . ”

25 The preferred application of the a.c. motor in

| accordance with the invention is the building into the

handlelike case of an electric toothbfush having inter-
chahgeable plug;on toothbrushés: becaﬁée of the relatively
low power:consumptioh such an electrig toothbrush can

30 then_be.suppiiéd at low voltage via a transfdrmer from the
network, so that in practice no pfoblems arise of electrical




pgrti-cul'arly well acconmodated in a space-saving manner in a grip-type. . (g;;i
casing with oval cross-section, such as :used ‘typically for electric ' .
t got hbrushes, - and that the maxi numradi al di stance between armature and N
stator- 15° sl eeve is reduced by confldri son with the diagonal dinensions _

in the case of a rectangular. stator; in this way the volune of air or :
copper mithirlt#ﬂ§41ﬁ$¥§an: &utc the motpridncacspndance vhthitheinkention

karged. di ti by, .amgli fyi h ' gol%) f bl
Charact eri st ¢ 4, AR sAEs, " Heha® Bhtbbnsor HHR.Sbfefe HaRGTe "
bt ai ned. O : I I ' \ L Qs Fi 0rq |
can’be conpose s aath hEnces SRAGERE RBveHBTIEREISE,LE Sng feBidio
The preferred aplidgavhaentrabd Bef1olREChotRoACHRAPS S it Nsidk, for

invention is the building into the handlelike casée o n-electric

t oot hbr ushs haviexampliesr asciangaali epahpg: on t oot hbr ushes; because of the
relatively | ow power consunption such an electric toothbrush can 30

t hen be supplied at The iaveagdoni 4sanotanestrietedrbon the embodihent® t hat
in practice no problens arise of electrical 11 . insulation. But the
notor in accor &@seriledhwith raference te theodraviags bubrasiregands poses,

f le, f | d i I jn th
Lechni cal 11 ¢l BBeOBRSTHOEYOBoRRBIRESRBPIbrop 508 niLridat parts. s
examl e, as in Sl o40PEs FigabBi BheOBrbEsBht E5h oF Ehe | Sud b,
10 which-hay also be oval, or generally polygonal, and as

regards the cdils, allows of manifold variants.




~described with reference to the drawi ngs but as regards the construction }
yssenbly of the individual parts, espeetratHy—as Ttegards the TR
#05g- section of the stator, 10 which nay general |y 3
Pl ygonal , and as regards the coils, allows E‘mﬁm{““ﬂ“m%nts ‘. o
CLAIMS: 1. A fractional horsepower g2¢. notors ng an escrllating drive .
out put, said notor conprising an oscillating permanent nmagnet arnmature in. '
the form of CBAIMSt ndrical dianetrically magnetized permanent magnet 5  fQrLt -
the oscillating drive of a device attached to the armature shaft, a T
rel atively statioharyAcfractional cherisepower ta. aximotar givingilan to the

| ongitudinal axis of the armature and surroundi ng the permanent nagnet, the

wi ndi ng t urfschilating Arivefourpit « 2 Ed AT FARRRISINE an 3 st at or

and v o’ SRTLRELAE RectaRent ieHt B it R i i S0 st ator
and, _ s an O . 2

o0 8 PR YERAR By W BERRELERF OB Yoot HaROSC0 |

pol es. sthe Aukseid dSe1PRIL1de! I | 1! R RAE R AHed'ed Gl d | ar ger

si def aCes, a rest position o armature being determ ned by return

- neans, and arnsthse SHALPO tralat Hrelly Ritiamdry Rkl iorfdrated the
armature lying substantially perpendicular to the axis of the coil. 20

2. A not orwith clts naxii s rpermpendilgular vito cthe Hongittudinads axisubesft antial | y-

rectangul ar or octagonal cross-section.
the armature and surrounding the permanent magnet, the

winding turns of the co0il defining rectangular shapes,

10 é_stator comprising.a magnetisable tubular portion of é
case which encloses the coil and which is arranged coaxial
with the axis of the armature, said stator having a polygonal
or oval cross-section in which a pair of opposed sidefaces
are larger than any other sideface of the statbr and fom

15 poles. the akis of the coil being orientated perpendicular
to said lafger sidefaces, a resf position of the armature
being determined by return means, and ip said rest position
the diametrical'magnetic field of the armature lying
substantially perpendicular to the axis of the coil.

20 2. A motor as claimed in claim 1, in which the
stator has a substantially rectangular or octagonal
cross-section.

3. A motor as claimed in claiml1 or claim 2, in
which the coil comprises two at least approximately equal

25 parf-doilé'which rest against one another at facés
orientated substanxially_parallei with their plane of wind
in a ﬁlane-péssihg at legft approximately through the axis
_of the armature, the edgés of the part-coil bodies running,



A notor as clainmed in claim1 or clain12 jn"ﬁﬁ*“ﬁ‘TﬁﬁfﬂﬁmrF~eenprise
two at | east apprOX|mater equal - 25: . "part- COI|S t on
8510t her at faces orientated substanti aI ly parall el T’!‘m Iﬂim, ﬂ; :
in a plane passing at |east apprOX|nat y through thecaxLs u -
armature, the edges of the part-coil Pes running, - 13. apprOX|nater '

eamaspe.t i Sude %%éﬁ%“%ﬁéﬁﬁéﬁ%#@isﬂ%ﬁ HthacErbGrdUEHINE" | |

inclaims, in %’éi&hﬁeﬁ%i'%eve?icf.PP%iéraf-S EQ@@E%&%& SHL&E e i N

par al | el depeng‘ng upon t e supp y voltage. 5. A notor as
claimed in cl aigPmdtuire What® th8f pass,of the coil is orientated in paral l el
with one pair of opposite sidefaces of the stator which are snmaller 10

than said | arger sidéfacasmotor d#snclaimed thachztmi P, cimiwhich ithevpaxt< he
di stance between the sidefaces of the stator orientated perpendicul ar to
the | argel5 si d@é&esars pennected 044 aserte9s, onr i rparallehdepending

bet ween t he Iarg - sidefaces. 7. A notor as clainmed in any one of
claims 1 to 6,4 HnmﬁhﬁhlPﬁéloﬁfthﬁe$VEP%¥yVQ} 4&% c0|I or respectively
part-coils is adapte

- coi [ o,t he,  shape ner he, stator and
the w ndi ng turns tage uﬁ ggtor 5p?{3§<* v{;fgéﬁ'fict!b bet ween
armature and sh3kQrof the coil is orientated in parallel.with one pair

of opposite sidefaces of the stator which are smaller
10 than said larger sidefaces. _
6. A motor as claimed in claim 5, in which the
distance between the sidefaces of the stator orientated
- perpendicular to the larger sidefaces is between 10%
and 50% iarger than the distance between the larger
15 sidefaces.

7. A motor as claimed in any one of claims 1 to 6,
in which the outer periphery of the coil or respectively
part-coils is adapted_to the shape of the inner
periphery of thé sfator and the winding turns take up

20 approximately all the vacant space between armature and
stator.

8. A motor as claimed in any one of claims 1 to 6,
in_ﬁhich the endfaces of the tubular stator are closed
ﬁy flénges the shape of which is adapted to the cross-

25 sectional shape of the'statof and which define bearing
openings for the armature shaft. -
9. A motor as claimed in claim 1, in which the
tubular part of the case of the stator is provided with
slits for the reduction of eddy currents, and the slits
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8./°A mdt-or as clained in any one of clains | td—--rﬁ‘Wﬁ“ch—the—endfaces of i
t tAbyil ar stator are cl osed by flanges the sha apt'ed to i
t he™crgss- 25 sectional shape of the stator m,’m‘”m"E 'ﬁﬂiﬁearl ng - .. ;
openings for the armature shaft. 9. A notor as claintd unnn I n.which >
“the tubular part of the case of the stator is provided with slits for the
reduction of eddy currents, and the slqig,s 14. are arranged to run in

parallel with a plane orlentated per pendi cul ar to the axis of the arnature&*d

10. A notor ere drarged tomurih Pareldiels witho adplanewbirdentatedubul ar
stator is conposed of two box-like halves which rest against each other in

a pl ane whi clperpesiiaildreast thepaxiistafeithe larmagarehe | ongi t udi nal axi s
of the stator. 11.. A fractional horsepower a.c. notor substantlally as _
herei nbef ore descri¥bd Vi metost @scedaimedrilgs any pge19f cdadmsrilgtosJef the

acconpanyi n dra n
npanyi ng v C%l ‘the tubular stator is composed of two box-like

5 halves which rest against each other in a plane which
. passes at least approximately through the longitudinal
axis of the stator. -
> 11. A fractional horsepower a.c. motor sub_st,antially
as here_ihbefore described with reference to _Figs. 1 to

10 5 or Fig. 6 of the accompanying drawings'.
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