2183930 .Pi vot al -arm devi ce conprising an el ectromagnetic drive. The ,p
invention relates to a pivotal -arm devi ce for.recprding and/ or _r.eadi ng i
record tracks in an optical disc by neans of a radiation bean]'_P@pg' g A8
stationary frame, and optical scanning unit conprising a lens system ch
Is 5 novabl e al ong an optical axis, a piyotal armwhich is sup- ported in
the frame to carry the optical scanning unit, an el ectro-mgnetic drive
udit for driving the pivotal armso as to turn it in a plane transverse to
said optical axsvota '(afmidﬁhvmﬂ!v@mmristmgrpamsése@tﬁéaﬁﬁng@ﬁgf}#isv
secured to theTo—franme—ant—am—arature—whi-ch—co—operates—wi th the Steat or
via an air gap, which is pivotable about a pivotal  axis and which is
connected to the pivotal arm The invention also relates to an

el ectromagnetic drive unit suitable for use in a pivotal-armdevice as de-
15 fined above, conprising a stator and an armature which is pivotable
about a pivotal, axis and which cooperates with said stator via an air gap.
Such a drive unit and a & diention deiliateoftd ke piyea: adefarite eI Qe £3LE

di scl osed in EuecorgEay RBaageirAMdddd dedded +3444.L3%, 20 In the known
pi vot al - arm deyj gletaP‘% ot i cal scagn;filltrclJI ur?ﬁ%dgé:%a%g%f (j:)i;nm"’léi1 PPHiEad PF6t al
movenent over tHe I nfor- nﬁtf@ﬁ e G FOBPEILSdNTdias S taThenavye featei, S
ef fect ed about 28dpPPétigialasicanntingh umdtterdmprdsankels tensh8yaxbd 9hi2R is
rotation of theoeableakh1dhgCanlBStqRGiicak ;di S¢ A 3e.a vi - “deo_di sc, an
audi o disc or god%tg-storﬁgeagisg. %%&i%gﬁgdi5095¥8 Qﬁsaﬁpovgaﬁa Wwet fup-
pi vot al - ar m dePOUE& JBn&PEI £F 208N 5P Saray thesppticadusommhingcaniegl agde-
vices, namely eléctussmagneentr akigevueetaferagtsas¢kiyNgns003 trol
devi ce. The foggsgbnguggnggokngvige Serves foochetnd tB%taévﬁgﬁﬁtarm SO
beahefitted by a I|ght sotrce is BuPBfaffEAFVGrREpFor Baidsentagah akihi {
spot on the inYB}ﬁﬁtiéﬁlgarpaéé comgrises_a stator which is secured to the

10 fram? and an armature which co-operates with the stator via

an air gap, which is pivotable about a pivotal axis and

which is connected to the pivotal arm.

The invention also relates to an electro-magnetic
drive unit suitable for use.in a pivotal-arm device as de-

15 fined above, comprising a stator and an armature which is
pivotable about a pivotal axis and which cooperates with
said stator via an air gap. Such a drive unit and a pivotal-
arm device of the type defined above are disclosed in Euro-
pean Patent Application EP 0,074,131.

20

g In the known pivotal-arm device the optical scanningiw
unit can perform a limited pivotal movement over the infor-
mation surface of an optical disc. The movement is effected
about a pivotal axis which extends parallel to the axis of

25 rotation of the optical disc. The optical disc may be a vi-
deo disc, an audio disc Oor a data=-storage disc.

Optical disc players provided with a pivotal-arm de-
vice generally comprise at least two automatic control de-
vices, namely a focussing control device and a tracking con-

30 trol device. The focussing control device serves to ensure
that a light beamemitted by a light source is automatically
Kept focussed as a light spot on the information surface



)
of theé disc. The tracking deyice serves for automatically correcting
-deviations in the position of the I-ight spot within the information plane
and Lpansverse to the direction of the information track. For this pur pose
the pivotal. arm5 issincluded in an automgic control |oop and is driven
by the el ectromagnetic drive unit to correct tracking errors by nmeans of
pi vot al novenent s_ of th ivotal arm In the known drive unit the stator

conprises two petmart ekhe HRAGKS th destgise ser veisr Egrasusogatitsllg0
-whi ch lmagnet S ?rcﬂammr:ad; tdhxairahtizrm )ﬁﬂkﬁ:l‘@"@)d@ﬂt@.& brfa&%el \i‘igﬁ%l gt tlhe '
pivotal axis o re.. The .ar re comrises two cylin rical coils
“which are secured]hf%oq{ @éj l% 4 matl &ﬁ caiq;% tXANSYEBEE £Rr bhghdagection
caxially orient- fd theyriat Qrmaﬁﬂqm|Q¥ﬂ9kqmﬂorg¢m1ﬁopnrgobetWEenpﬁhetal arm

- permanent 13 magnetihcAMacd Ray tarPfatﬁt@nfiﬂi@(%onthoﬁ Ebﬁﬁt %haerlecﬁ'ﬂb&ﬁ Bl

‘the type defined.n the foregoin IS inportant t romagnet i
drive unit has Cb}:ﬁ)\ﬁelr SChTP™ csucﬁrtll’(ﬁt uélla‘elt&"c%ae?fevFﬁﬁpbhngnerh@rs

posi tion . of trmahygﬁuanquuf|p1ﬁdtalphﬁwem@htbheflmh@rﬁ&beBIZQrﬁUrface of
the optical disc can be A pidl.y regard-. |les t he i nstant aneous
‘position of the pivotal g?h]?% %&iy§ F% ¥'eu it&c thep s ?ﬁgoﬁnSRﬁpHF?Gé B¥P ¢
thi s has result ®&fuMenestpMegniets| havinge tienshepensofofirheldri segmants, i n

“parti cu- |aﬁoth@rﬁlcﬂff&ifa@rne&fs Ta'i% %%&EE&@H %Baaﬁdlﬂaangbﬁe §Hdt QQ&Z& tF08s-
/drive unit occupjes For %er appar at us
‘present a prcbl €l Y 5? P? Pﬁéﬂe S0 réﬁ& PBmEGH§?ruEPea§rm@§E¥e

specific optTcabompmaSpBayanscyd1ad¢ucalwep1uhaWhﬁbﬁyaﬁéesé@ﬁﬁéﬁtt@néhe
i ght-weight, WUE%& %ﬁ”ﬁ%ﬁ QﬁlgﬁegréspBQrkﬁ l%h?gug#agpeégbgfggrg%ﬁggg-

30 Therefore, known drive unif Seéns ess su
‘appaLat uses hav@ﬁgm§&§ﬁt§ﬁaﬁﬂeéﬁnéﬁsﬁénglngaphéﬂrmedhbekwean thé veermatent

‘has the di salvaniaapetshandt EepﬁBﬁngthsEHSt yBRelBde of high-quality and
t her ef ore expensive nateélals rlun}c?balt in Ocder to en- 35

sa
‘abl e the required notor e8|PF¥8%F&n§rPogg¥1ﬁﬁt° Thhe t¥Peefefined in the
consequence of fh@espnaggeMBms éfipbiéanti khatnthbeedectgopayps veendt e unit

gnagnets has a power and torque such that a detected deviation in the
! position of the light spot in the plane of the information
20 surface of the optical disc can be corrected rapidly regard-
less of the instantaneous position of the pivotal arm relative
. to the disc. In the known drive unit this has resulted in
L comparatlvely large dimensions of the drive unit, in partlcu-
L .. . lar.the diameter of the segment-shaped magnets, so that
: o . 25 'the.dr1ve unit occupies much space. For larger apparatuses
: ..this does not present a problem, but currently there is a
N -~ trend to construct at least specific optical=disc players
' in such a way that they are compact and light-weight, _
-. enabling them to be used as portable or build-in apparatuses.
'39° - Therefore, the known drive unit seems to be less suitable
- for use in apparatuses having such small dimensions.
o .. Further, the known.drive unit has the disadvantage
.. that the magnets must be made of high=-quality and therefore
. expensive materials, such as samarium~-cobalt, in order to en-
- 35 _.able the required motor specifications to be met. This is
-mainly a-conseqdence.bf the arrangement of the coils in the
. air gap between_the'magnets. '



31t is an object of the invention to provide-a pi- votal-arm device
conprising an el ectromagnetic drive unit which in addition te excellent .
notor properties has a small volune. 5 To this end the~ N ¥
pi'votal -arm devi ce in accordance with the invention is’'characterized in"
that the stator com prises at |east ong pair of polepieces which are

I ntercon- nected by a magnetisabl e stator nenber carrying at |east one

coil, and the armature conprises a cylindrical or part- 10 cylindri cal

armat ure nenber whi clIt 4samnaodpgecir ofindhehenseataonand phbcbdéaé pi-
il LY olobthTaon 8UdsCer CbE18Thg ahl XBLeIAR.LA0T 4Ll ye TRONEL | Sod
pol es which are at [east n-nunber to e nu Stalsr p% epi eces

and whi ch, Wwbhdgdd inn atdldetgppc@@f @#@ﬁtlllentdmpé@n prioperties hasma dmatlire

menber, arevbQﬁh@QOSEd and alternately have opposite polarities. The

plvotal arm devi ce |n ac ordan§e€g|th thg ;nventlon thus has a drive unit
a

whi ch c8nbi nes a hi gi%effils &p d¥okalnare 9devise . %ﬂeﬂc? 3RS%or is
d|nen5|onedwﬁ&hcmmeedhbpnthnedsecharhcsedmzed ini thhesthées dgdventaoge-t hat

the constr UG QR-CAmLset Bnkl BaiedoBUEBEL,0L-B! s HNLFD LAELILEAL oS

aut onat ed assenbly of "these on O resen
with respecFeFGe@h@YSﬁa@égnsﬁdsﬁhéedF§§Fﬁ§tmﬁ@bérsééérﬁlm%n%t|heéﬁﬁ Qnma

25 ture en@bﬂﬁ t|39ddrt'hél BthQﬁﬁéec@fanﬂgeQrhVéyyﬂhGri@aI eSRi Part-
substantlalk§ an as_a, funct pi vot i

1 op 0 g g mg eov%'&ﬁ
conpar afd vey & §éc VSFWﬁﬁuﬁﬁgwsm ﬁﬁr@ vER, 171 aELFERIed 2R t he
magnet i ¢ r esitattarc andf whihiehpbheprepdaradieguaf anlahbynag&e¢incmmﬁeﬁémm€e

of the statgp, gele@%‘t’:té kei'igl rrad§91fn?“HS%BE@EsEBGPB%E%ﬁf  atbe v\% tOf_

magneti c energ g ange
armature i seguadt &8, “§8bFHaF°tﬁéeaPHﬂPBFe°Eaﬁ a§§EnE°bﬁPh?%#§r%H@ p05|tPUK '
when the driwhgcuni TviszeHO'EineI&ﬂégbiedumfbrénﬁ'ﬁansdiﬁééti.dﬂx@ @f r@im €a¥ase- NO

Pt oo PIRER PRBpaty Bhey fixtiBosdd st ULk8knardlY HLGT Bppblice
polarities.

The pivotal—-arm device in accordance with the
invention thus has a drive unit which combines a high effi-
ciency with a small volume when the stator is dimensioned

20 correctly. Moreover, this drive unit has the advantage that
the construction comprises a limited number of parts, which
facilitates automated assembly of these parts.

The combination of the present steps with respect
to the stator and the distinct pole separations in the arma-

25 ture enable the driving torque of the drive unit to remain o
substantially constant as a function of the pivoting angle /
over a comparatively large pivoting angle. Moreover,  if care
is taken that the magnetic resistance of the polepieces is
equal to the magnetic resistance of the stator member inter-

30 connecting the polepieces, the amount of magnetic energy in
the stator will, in principle, not change when the armature
is pivoted, ;6 that the armature can assume an arbitrary
position when the drive unit is not energised. This means
that the armature has no preferred positions, which has sub-

35 Stantial advantages, in particular with respect to the
control of the drive unit in the pivotal4arm device in accord-

ance with the invention.



contral of the drive unit in_the pivotal-armdevice in accord- ance with
the invention. . 4 Since the coil -or coils in the drive unit is or are
akr agged around the magnetisable stator nmenber, a high efficiency can be
achi eved. wi.t hout the need to use high- quality magnetic material. 5

An el ectromagnetic.drive unit which is suitable for use in the pivotal-arm
device in accordance with the in- vention and which conprises a stator and
~an armature which corporaées mﬁtn the,itator vi a an-airdgap and which is
‘pivo- table about a pivot 8RNERI EnEsCRRhLr QEL EPLIR IR ntRRArivR WREE 49 Qprare
_conprisesb?t IeaatrangeﬂabfoﬁﬁdpﬁhephSQEétmﬁéBDeaéeaféﬁEmiﬁﬁaﬁﬁﬁft vy a
‘magneti sabl e sta . carryin st . phe £oj and.in that .t

“armat ure conprisé§EégggFﬁngPgaﬁeOQCREekgstW%§?$$§r+%%1n%ﬁ?ﬁﬁ%ﬂ%? -
whi ch is arrangediualdbromagnetiatmatantaihi ch has a plurality of axially
and 15 circugferential ly gxt @ﬂéb@ﬂo-ﬂﬁg«?ﬁé{:i/c @B0ed | $ef RA fh WU %ﬁagolaé |

‘| east equal 1 n nunber to,the stator, po g?leces and whi ch viewed in- )
‘circunferential GPFeBBPohNofNeaPvatak-atm e eln ageoydpacsitidd fhe in-
‘al ternately haveveppasnt anfowhichi esmpi heedir 46s tid €oMeAfE rare QM4 i which

e 012, 0 HhBioPAteg QELARORU! SPRA0EILES UNILAL JMOSHa WAL 1hi0>-
‘unit has the advhabigeabaut atrtvptab awbsfittchawpckenizadipin thex the sta-
The ring, whjpch egedcomprbses! geetegdt i 616 YoalHE I gl SSitRSs Whic® Wrie tiier-
magnetic flux, nay_be ufactured fromsoft-iron. 1t is inportant that the-
;pernanent-nagnetcéﬁﬁﬁcﬁgg gyh?gﬂa%%ﬁ{gia?ig R TS RPe Far Tdi%h Yy least
‘oriented preferredenagihdti andi iecthab. tidecasfatwe tdompmigrest aratydriirair i@ 1
is preferably anyani ?%J&Péflifﬁéﬁ]éé‘i UL R0 IndhiS QinddH 14 Srddnydd able
-enbady nent of the drive unitl 1s character- _ _
: around the stator and which has a plurality of axially and
15. -circumferentially extending radially magnetiéed poles which
| - are at least equal in number to the stator polepieces and
which viewed in the circumferential direction of said arma-
" ture member, ‘are juxtaposed and alternately have opposite
polarities, the armature member comprising a magnétisable
20 ring and a permanent-magnetic annular magnet body which is
 arranged inside the ring and which is provided with said
- . poles.’ - o
| This drive unit has the advantage that it can be
: _:_jmanufactured very simply. '
;25:f = ... The ring, which need not be closed-entirely and
\‘} | _-_,which'serves to return the magnetic flux, may be manufactured
from soft-iron. It is important that the permanent-magnet
.body has-a high degree of hbmogeneity and a radially oriented
. . preferred magnetic direction. Therefore, the magnet material
30 - . is preferably an anisotropic material such as a plasto-
ferrite. ' o '
o A suitable embodiment of the drive unit is character-
ized in that the pair of polepieces of the stator are dia-
. . - metrically opposed and together with said stator member com-
_ 3,  stLtute~a double T-shaped stator element, the polepieces each
having a cylindrically curved surface on the side facing
' the armature member.



ized,in that the pair of polepieces of the statar are dia- netrically.-.
opposed and together with said stator nmenber con stitute a double T-shaped
stator el enment, the pol epi eces each having a cylindrically curved surfaee * .
on the side facing the armature nenber. 5 Because of its special h
properties, the electromag- netic drive3unit in accordance with the

I nventi on descri bed above is also particularly suitable for use in
constructions in which accurately defined._rapidly. reciprocating novenents 5
have to be performed BREAMP LT Ftse SRR5IRL ipﬁ"é’%&iﬁﬁﬂet"?‘@r e&p%gfﬁomag-

i nt er nal - combtsitd air Engiurelt Brbeoictrdanocsf wilth itheerninhiventdiohl deserbbed

descri bed i tal (=T f.arenc . %
acconpanyi ngré ra%%s@%on'%%l%lvm‘%m\@ E:%é:r u %i g'ga%f)%%f;#pgaf'ﬁgf
sectional vildwwiigh faganrahedadidedines napdddiyececiprgratiinadmovemgnts of
the pivat al -hAFdn e e HAFEHEII s R | iforeikagidleliia 3 LbecirsfLdd onal
view of this drive unit taken op the Jines II-11 In ﬁlg. 1, 15

Fig. 3is a zﬂ?iﬁ%ﬁVﬁﬁbwﬁﬁﬁ?ﬁﬁThfgﬁVﬁrdevice in accordance with the

i nvention enpl oyi ng tEmpbafrimemtsict dhewvinvenkiign wildndoW e dessrabed
sectional pl | se %?ﬂ&gh- of,;andrl ' [ le for

t he pivotal -Jg?nr%yd eviﬁt%&' ?c?gg’r i ng teg?tw%gtei'n&elﬁpi g%¥%¥ﬁgbgr i%\k}eq:&%i t shown
in Figs. 1 ARFOMRAMINS SF 3y ingsoi™ vRd€hdn armat ure 4 mounted coaxial |y

around ype stator 2. FhRR St dls0la AohIudinala séethbaal- ¥hancdrshak@est
el enent 6 and,t coi,l arr.an in series The

, ) | ect.ricall d. . . t at or
ol ement 6, RTINS Y e B onadRe I8t ve BR5'eIPE Ehe pAFPEAT-
opposed pol epirecisy itk aonprdigigatter theniiewedBlomter connecting the _
pol epi eces 6A. In thesgf st aly NPEEE 1 688 vaellt b3l tﬂR@nBQﬁl\%oghit‘c SIS dfogu

t he passage of the spindl e 4A of the armature 4. The coi are woun
on the lines II-II in Fig. 1,

15 Fig. 3 is a plan view of a pivotal—-arm device in
accordance with the invention employing the drive unit shown
in Fig. 1, and
Fig. 4 is a sectional plan view of a second embodi-
ment of a drive unit suitable for the pivotal«-arm device
20 ° according to the invention. '
The drive unit shown in Figs, 1 and 2 comprises
a stator 2 and an armature 4 mounted coaxially around the
stator 2. The stator 2 comprises a double T-shaped stator
element 6 and two coils 8 electrically arranged in series.
25 The stator element 6, which is of laminated construction,
has two diametrically opposed polepieces 6A, and a stator - <
mémber 6B interconnecting the polepieces 6A. In the stator
member 6B a central opening 10 is formed for the passage of
the spindle 4A of the armature 4. The coils 8 are wound
3g around portions of the stator member 6B which are situated
between the central opening 10 and the polepieces 6A. The
stator 2 is secured to a frame plate 12A by means of an
adhesive. : .
As already stated the armature 4 has a spindle 4A
35 by means of which the armature 4 can pivot relative to the
stator about a pivotal axis 5., For this purpose the arma-
ture spindle 4A has recesses 14 in its two ends, in each of
which recesses a ball 16 engages with a moderately tight



[

30 anound portions of the stator nmenber 6B which are situated between the
central opening 10 and the polepleees 6A. The stator 2 is secured to a
f&angyplate 12A by neans of an adhesive. As already stated the armature 4
has a spindl € 4A 35 by nmeans of which the a@mature 4 can pivot relative to
the stator about a.pivotal axis 5. For this purpose the arma- ture spindle
4A has recessesn%4 in_its two ends,_in each of which recesses a ball 16
engages with a nbibr afR| he | fFame Pk??¢t123rPRRQ?#WQuﬂnqﬂoﬁt¢Hh2Andpposlthe

2 ot od and gt 3t st cboor: ﬁﬁ'ﬁ‘?a‘ﬁ? pared v Rl ?%éwoi 29 3, Rogficea
the armature spi n 4§¥ta51%'f’ | TURPT i %‘Pc?%ﬂ]tlﬁ 6. By thepgther end
arranged.” This b%%r*rhfg armat s s antie t4mr @gﬂln&]!a&SlHea&ﬁ.tngﬂEla‘eér 182wwhahch
by means of gscr eygl 24 h r.et ig

5 3¢ SELCAFethyud ) '1"1')1590%411 ;qc_f) r%c%zi g@c&eg?go tpiraugg) a

constructional nmenber con-- necte tothe rarre ate

'so that the ar metSiEt¥eNS RERRRF t%d WRiHbRY meaps mﬁeﬁCrHMSaﬂﬁauareedutédls
" nount eg care n}[Jlsziﬁe 4 adqeerc i thiad Eit:"‘ﬁe@is\/i@r?'tto;-;% %toiseruEQEi_?%%ﬁahBFntﬁef cgn=
coi nci des exac centra e stator 2. The armature
further conpri seas{ %%%:A;Itlt&n}rr} ca‘lgrag? tteuqézﬁ‘re(rﬁ?@r OcEdfri SV mgSe §BRE- Fhen
ring 26 and an aHiptre s g rﬁalmmrtmhnetthmtofplaly.ament thei arfatareal,
for exanpl e @ plastuRfiiddd Sarthinkfs d Sbé|tlé§’<(en'2giz'a‘%e&%%sgl%)@gl-rgglgﬁgn&% éBe

whi ch is radi all netised,, has, two pol es
polarity. In Fléy G CHENGASt sRaGiddyi Witk ithe §?n$ﬁélpé8é§ QgAthﬂd
28B, whi ch-each stmtmr [2rr] in 20 a circunferentlal di rection,

-indicated. by arrows. The t nmature 4 .are posi ed [ such
a way re- Igtlve to each eﬁe%{ah |n t i‘gﬁt Fgf“pﬁdéﬁslg cﬁﬁ' Ei‘é? pEpR

4 tXg/ boundi ng s’iﬂlfeaé‘@‘b@(}‘ H@t\ﬁ@é\@rtlﬁenﬁolae§028ﬁtiand 28BgaRé anﬂuaneahnumaaa
pl ane mhICh1§XNlyeﬂﬁahdﬂﬁﬂmddﬂétZQ8pb&n%nOBniﬁﬁﬁgbecoﬁaEaﬁ1§iat?Er 2e¥hihShe

extends througha ﬁiastoferrlte, which is glued inside said ring.The magnet
28, which is radially magnetised, has two poles 28A and 28B
- of opposite polarity. In Fig. 2 the direction of magneti-
‘sation of the poles 28A and 28B, which each cover 18_0o in
- 200 a circumferential direction, is indicated by arrows. The
stator 2 and the armature 4 are positioned in such a way re-
lative to each other that in the central position of the
" armature 4 _the bounding surfaces 30 between the poles 28A
and 28B are situated in a plane whlch coincides with the
25 *plane of symmetry of ‘the stator 2 which extends through the
_'. ) polepieces 6A perpend1cularly to the cross-sectional view
\»  of Fig. 2. | o
S 'Between the polepieces 64 of the stater 2, which
_ ~ have cylindrically curved surfaces at their sides facing
' 39 ~ the magnet 28, and the poles 28A and 28B of the armature 4
: " an air gap 32 is formed in which a radially directed magnetic
field eXlStS. ' .
' By sultably dlmen51on1ng the electromagnetic drive
‘unit 1, in particular the stator member 6, preferred posit-
-35 “ions of the armature 4 can be avoided, so that in principle
the armature can assume eny erbitrary position when the
coils 8 are not energised. When the coils are energised the



pol epi eces 6A perpendicularly to the cross-sectional view of Fig.2. 2

Bet ween the pol epi eces 6A of the stator 2,- which have cylindrically curved
surfaces at their sides facing 30 the magnet 28, and the poles 28A aﬁq128B
of the armature 4 an air gap 32 is fornap in which a radially directed
magnetii ¢ field exists. By suitably dimensioning the electronagnetlc drive
unit 1, in particular the stator menber 6, preferred posit- 35 |ons of the

armature 4 caf, {tﬁtngl s iP R Jdiend’ e n_aggune any
arbitrary posrtlon V\heﬂﬁt%e COl ‘{139L réc}:tcé er‘r@rgl sr% g‘% ttﬁ‘% s are
energi sed theal a¥isrhmtin e A499tiR Meriahm Qiviousl yndeeends Qboﬁbet he
pivo- tal axdsrd&ctidn %ﬂlﬁt@tdm&ﬂt Gihh alhd @ssins d@:l@xe&fik% %&e"s&ﬁtdéfn%ahon

of the current |n the coils t he present. enbodi - he arpature 4 can
pi vot cl ockvi'ER" aHie a‘?ﬁ'?'?:trlb‘%%vd]scear} r{f ifgh ca?‘r?cg?@sg ma[ c?r“rt]lcéﬁf: YtSPt s

Cﬁ!’lt ral 5posrthmugrh taroudng lee aff |J/Z%gmt)raﬁjatcshmmhsrpg:m:.ftn.oanWhj:hdutr ng
this nove- | u 0

equi pnent of var| oil}glﬁpee/cgr#m vﬁ%’gg%q{l mt ’Qﬁla%t'“"é‘tsﬁl ng]h@}b% re@?plreocatl ng

novements hd¥@%o be performed. An exanple of such an apparatus i n which
the drive unit descridesl diefve GalLtHIdenad pid hed@vart 3ug taplan tept eal - di sc

| , § t t al d
Doy ont i cal T4 (St o6 ol ) Fue a7 My LRt rraRins Y SO
Such a po voteat nﬂcnpknnanangrmnxﬁmanﬂanhamdrtQIhe perédormed.i dnskaanpla pl an
view in Fig.o8. guldi Sarp'éﬁﬁa%lafﬁfé“ﬂ?‘“rﬁ%ﬂ scuen\f%%q%d uhqtpa@tsbe%agl gegl use

I n an optical audio- disc player by neans of an optical au sc
(compact 20 BN MAGG i e a5 lépr?r"oﬂﬂﬁtc@llydfiG RAAYSH rhBAPEAY.
The pi vot al -1 regiem Lo~ P 188 dquipel? withvai eh v tap-athe 44 vkt boﬁu

supporting Surffg§if¥2Jégangaé%glrecordlng record tracks in an optical
15 disc.

Such a pivotal=-arm device in accordance with the
invention is shown in plan view in Fig. 3. This pivotal=-arm
device is intended in particular for use in an optical audio-
disc player by means of which an optical audio disc (compact

20 disc) having a diameter of approximately 120 mm can be read.
The pivotal-arm device comprises a frame 12 in which a
spindle 40 with a supporting surfaée 42 for the optical
disc is jourﬁalled. The spindle 40 is driven about an axis of
rotation 41 by means of an electric motor which, like the

25 optical disc, is not shown. The optical disc is read in re=
flection by means of an opticai scanning unit 44 comprising <
a lens system 48 which is movable along an optical axis 46.
The optical scanning unit 44 is mounted in a pivotal arm 50
of the pivotal-arm device. The scanning unit 44 may comprise

30 a semiconductor laser as a iight source and optical and opto-
electronic means necessary for reading and processing the
optical information read from the disc., Since the nature and
construction of the optical scanning unit 44 are irrele-~
vant for a correct understanding of the invention, they will

35 not be described in more detail. _

~ The pivotal arm 50 has a first end 50A with se-
curing means for the optical scanning unit and a second end



. _
disg is journalled. The spindle 40 is driven about an axis of rotation 41
by neans of an electric motor which, like the 25 optical disc, is not
'5how¢ The optical disc is read in re- flection by means of an optical
'scanni ng;unlt 44 ‘conprising a |lens system38 which is novabl e al ong an
optical axis 46. The optical scanning unit 44 is nounted in a pivotal arm

50 of the pivo arm devi ce. The scannl It 44 may, conpri se 30 a
sem conduct or #(%eqa%ynapq Reliings %93‘9‘032 ﬁ&%&ﬁtl& BPEdPPoRhe
means necessarscdroringart g wdqdrme&smmg ﬁﬂeeomch«aal diistothet panoread
fromthe disc. rﬂk@&%é‘%é@h‘ﬁf F&O%Sﬂ.té’éff%m%%g% ﬂch r‘i%' Gk ¢ §QE”' ng

unit 44 are irre vant . correct understa I nventl on they
will 35 not bEikedrimddhe fanrneeing and 1ﬁnéwﬁlﬂlézptabﬁ=ﬁ59bﬁa§ shej r st

end 50A vvngt h Sg?rv@t‘:&l ragdrsaam%ﬁ Qhe RE-mthiredls sm@nu&qwnum%nqtaeiecead
ni t 44 rel at (FEUREE D GHY HO S e TR Graneapsh 1 OhsoRli8ameY PRe
el ect romagnet |e:ffhcrt&ﬂ Lby tmm o:fr idre ddhestilve foar é:gosngeamdreadeﬂumeans.
pivotabl e aboylo e, L POl A Selly HREAKTR! U8 gdnafdBedEbvepyni !

itself is secure “he frane IS ma
ef fected by neEra®Platedidsiand &heofr%}eevhzhrlé‘maa%é(nsfOFloﬁ/W@Plelt i's

al ternatiVgly. mpsmjﬂ&ianmmmmr &d et &me flﬁ|réth@r12'édaﬁdlbheofr eﬁs 12
integrally, for et%<1 cti.on-moul din sQ tha

|
reduction of tHe" ?f%efre poﬁ‘r p?aﬂnc{” e(‘feéiu ST |°5n Fﬁgeﬂg’%gnﬁwet Fﬁ% can
be obtai ned. 'Fre qbitaidwd dordihe cakeeoE |ctomp§.ett@nbesn@tted5t hat beheoteds

of rotation 4l iy iR 5&8&1@'& %tatﬂ%no'@’lmd%' t@é‘ §p§n9f1et ag, p'tKQt 8lvatm S0

and the optical axis 46 t he ensé'%stem ext end _par allel"to one
anqihef. Fig. ais 3 e eor?éivq}iaéwagﬁ“ 2R the petifpd. agds ff of the
princi pl e 5t helermnsdyrdndnm o8 @fxtidids plirald elnito iohel @@bkheal. to the drive

unit described in the f r£99 Ny it pr,esent ed .onl enqaticall The
drive unlt Corrprlses aEO 9; %’ secﬁ:lonal%% %f n%t%%g gBib& un}(t.

As, -in principle, the construction of this drive unit is
identical to the drive unit described in the foregoing, it is
represented only schematically. The drive unit comprises a
20 stator 102 comprising two stator-element portions 1034 and
103B which extend transvérsely of each other and which are
interconnected. Each of portions 103A and 103B carries a pole-
piece 106A and,106B respectively'ana a ccil 108A and 108B
“frespeCtively; The stator 102 further has an opehing 110 for
Qg“-'the passage of an armature spindle 104A. The armature spindle
1044 forms part of an armature 104 of the drive unit. The
\M/ | ~ armature 104 is of part-cylindrical form and is mounted co-
- axially around the stator 102. When the coils 108A and 108B are
energised the armature 104 can perform pivotal movements
about a pivotal axis 105. For this purpose the armature 104

¥ comprises a part-cylindrical magnet 128 which is spaced at
" a small distance from the polepieces 106A and 106B and which
‘is magnetised radially in such a way that at the side of
the magnet 128 which faces the polepieces three poles 128A,
35 - 128B and 128C are formed. In the drawing the directions of

magnetisation of the poles 128A, 128B and 128C are indicated
by arrows. In order to close the magnetic circuit when the



20 stator 102 conprising two stator-element portions 103A and 103B which
ext end transversely of each other and which are interconnected. Each of- .
portions 103A and 103B carries a pole- piece 106A and 106B respeetlveIY“ahd‘
a coil (108A and 108B respectively. The stator 102 furthér has an opening

110 for 25 the passage of an armature §blndle 104A. The armature spindle
104A forms part of an armature 104 of the drive unit. The arnature 104 is

of part-cylinpndry r u aII r.Qun tor 102.
!V\hen t he coi@ﬁ%?&gﬁ&%n@dge@ne@r S‘%sl%%dt he carie a&rug‘lé g H§E§F orm
-pi vot al nDVeIRMRL B aalﬁnﬁt'alqﬁn/é\ﬁmb%xﬂs'ﬁﬁl@i mt-tqyilsngcmp@éefphm.
armature 104, COANY SH% Jﬂfi{ér A HHE HaghedN i1 48 ‘ﬁ*i“r%hg!ea spacgd at a

snmal | di st ance from t he epl eces. 106A _and 106B and which’i s magneti sed

radi al ly inX&fH& %)Fft%aﬁsyé‘%‘“qbd'-e‘-%ﬁ]dé*@lpec o Fogn&tates AflehaPadds the
pol epi eces tdHon pin eSigl28h, ala:%&wuymwa fsecidn kant be demowveg t he

di recti ons of JRafiel Laaldan g U 9les 1284, 208,300 128C,agofud cat ed
t

by arrows. I'nor € rragne IC CII’ | s 108A
and 108B ar ethenrapexatidre off ridteuras tiet ingr umart @@rxplgl %Geatséf signéfiimenber

126 of part -cyldnfr ifaad drfdBurad A gaslcah e s'e@:%’%'éds't@eat gvoRanehrh28 is
arranged. As a result of tf}1 asi/mretrlcal sha gﬁoaéator 102, Qs is b5

shown in Fi g'°% °% 3HRIVLA SaVigsut NGt 5 BePPEh8T nagnet
128 and fphe ttod tpoepiewsd 06 and t1H0GHE atnlfﬂeodpe:mat magnett 1138 ast shbwng

it bei i ed t 1
an ¢ Dei) o ko0 1 e ] no B 3 S A RAR RSN g
t he pol epi ecfé!;felom dﬂ'ﬂ-’ol{%B amansrle 19€ W@P‘lmeés’ 98owikoi ReFpgtained.

principle erwéolde e i MOIGH 1 QIERiimedr il %rdﬁ%trhw‘t&oiaoihbhbQHgEn&neﬁng|q
of appr oxi 4%“900t0 be ob resylt of its a
Seh PR

in
const ruct i o ﬁ\?’ntsuilstaﬁ’z}lﬁt O8I ¥Ffy 18uF Féﬁfsewksreuse in
cases whgre drﬂmrd yl iani e tsgehospdoe fudre. wdrd ver und tudist aveidabilkable. It is

obvi ous that apart fer“fJ“%HVﬁ3ﬂ¥'@%@&5a@%r%h%rom the embodiments of the

drive unit of the pivotal-arm device in accordance with the
invention described herein, ‘many other constructions are possible
within the scope of the appended claims. For example, it is
20 possiblée to provide the electromagnetic drive unit in
accordance with thé invention with two pairs of polepieces
in combination with four poles. Such a construction is par=
ticularly suitable where a drive unit is required which has
a large drivihg torque but in which the armature need only
95 be pivotable through a comparatively small pivoting angle,

30
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“drive unit of the pivotal-armdevice in accordance with the invention

" descri bed herein, many other constructions are possible within the scope of
t ke appe ed ¢lains. For exanple it is 20 possible-to provide the
ePettronagﬂetlc drlve unlt in accordance M0th the invention with two pairs

of pol epieces in co an wi th four poles. Such a construction is par-
tlcularly suitabl e- ere a dr|ve unit is required which has a large driving
rque but in he armature need only 25 be pivotable through a

| corrpar atively smal I1.pi wipingradrgimededRe3for reddtding andy g widilngar m devi ce
for recording Q‘Qgét%r t:{'ac%g' a'&e%%c&igai rdfi‘%(%g meaatltg gpt | gg&iﬁgisc X means of a

radi ati on beam - conprisin i-onar Fear-sCanni g unit 5
conprising a | epmpriging: @ mtéhniily ﬁmbla;n abghglama@ptn&ahifaxu s, a pivotal

arm whi ch ¢ s supgAibesh ian1dde J@Wﬂhcﬁr wvme QRBFC opERAR! Beyni t, and

an electromagnetlc drive unit HVl;\g pivotal armso as to’turn it
in a plane trafsPhital t’G“‘s‘gfi&hO’pﬁ Brpporssd 4n Wﬁ EFAmer FQ CATRY tth@onpri ses a

stator which i spifralsscuunest ueit,hand rﬁ”ﬂ@mﬁo%gﬁéﬁﬁtWiQeVWith&O oper at es
with the stator Y‘{i%ga ot abl e, about a |vo[;al axi s
t

a i s
and is connect 88 B?Y/%taalarénr?n ol ?53?2#2 %3 RS RS
conpri ses at | eatd Ocn@aplaaxisofwmheﬁieee\mi\ﬁlncmrmes anstatoowhich dd by a

magnet i saljj € Statfed"BITRAE Gahd wnaga;atar&m%a widch Q0Gpdrdls AR drde
armature conprises a cylindrical or part-cylindrical armature nmenber which

i s arranged.ar GE‘?ﬁ?"t.lﬁE ap 4157 g%d“mbéﬁh Hés PbV%Ph}eaPP?‘SF 8f Piyetal 1afisnd
circunferenti alahy mx&mtdb.ﬂgl radih2l pivdrapnahl, Se@rpederszethitn that exrat | east

equal in nunber tg emp%&@é tpﬂaagpl n%e ﬁ'ngf r%ﬁgﬂeces in the 20

circunferentiaf directiron: of -sa regre Uk aposed and
\T/r nat el y hadstexsgerdated il arwatsnebisalzle stmreme@heromgméma et dkdage unit
o

his syitaBhe @i, Ys8 itk Brddicued Aond¥iFed ey icgeims1&d2bped in Claim1 and

whi ch conprises a stator and an arnature which co- operates with the
part-cylindrical armature member which is arranged around the

- stator and which has a plurality of axially and circumferentially
. extending radially magnetised poles which are at least equal in
number to the stator polepleces and which, viewed in the
20 circumferential direction of said armature member, are juxtaposed
and alternately have opposite polarities.

2.  An electro-magnetic drive unit which is suitable for
use in a pivotal-arm device as claimed in Claim 1 and which
comprises a stator and an armature which co-operates with the

25 stator via an air gap, characterized in that the stator comprises
at least one pair of polepieces which are interconnected by a

\ui magnetisable statof member carrying at least one coil, and in

that the armature comprises a cylindrical or part-cylindrical
‘armature member which is arranged around the statof and which has

3d a plurality of axially and circumferentially extending radially
magnetise& poles which are at leaét equal in number to the stator
polepieces and which, viewed in the circumferential direction of
said armature member, are juxtaposed and alternately have
opposite polarities, the armature member comprising a

35 magnetisable ring and a permanent-magnetic annular magnet body



25. stator via an air gap, characterized in that the stator conprises at
| east .one pair of polepieces which are interconnected by a negnetisable ™

stator nenber carrying at |east one coil, and in that the armature iy

cohprises a cylindrical or part-cylindrical armature menber which is
~arranged around the stator and which haslBo a plurality of axially and
circunferentially extending radially nagnetised poles which are at | east
equal in nunber to the stato | epi eces and ich'vie%/%gi t he

tcircunf er ent i 'diieB; *'seéf’r'ﬂﬁeéf{@g?ﬂ tgfng't“ér%“%n@ 18 prav t‘é?f(;‘sgﬂidand
alternately hgaesopposite polarities, the armature nmenber conprising a 35
magneti sabl e ring,and,a Nie TRSARG! ) r JBg b which is
arranged inside the rf"ndgrqgélgmvl\ﬁi%% I'S pro:\i:/c} gegmvmat’h saigﬁzteﬁo?éegs/.in& A
drive unit asthatatheegaim of] palepbeceshef sbe cgtiafer) arp digmetnlisalbhir of

pol epi eces of o liGe & ladl Ofogdtferd WPéEshi & AthdorO member ORGHAE £ELtANE doaBEd her with
said stator nenber constitute a doubl e'T-shage&fﬁt ataor el ement, the

pol epi eces eak1®hapsd Agatercelemenrs t2e | RP1ERISFS P8R t he side facing

t he arnmat ure ¢ETR@Fically cufvdd woifilceasnthe\side facbsg ahéiamhyur@s herein
descri bed 10 with reference to Figure 3 and Figures 1 and 2 or Figure 4
of the accorrp'&erﬁ?faﬁg drawi ngs. 5. An el ectromagnetic drive unit
substantial |y as fer eArpidetel-apnlexlee, substanshtldyt a¢ hegehredegeriped 2 or

Figure 4.0f tDGHAFERATRREY itBOF1EuAMINGRd Figures 1 and 2 or Figure 4 of the

accompanying drawings.
5. An eiectro-magnetic drive unit substantially as herein

TR r

»?

described with reference to Figures 1 and 2 or Figure 4 of the W/

accompanying drawings.



