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magnetic material of the ellipsoid to the external flux density. As the graph shows, the amountof .
external magnetic flux which can be concentrated in the core 5 is affected by the length and width, i.e.
the cross-sectional dimensions, of the core 5. Thus the external magnetic field which is concentrated in

. 40

the core b becomes smaller as the core 5 is shortened. It is possible in the case of the present invention 40

to omit a shield plate by reason of the fact that the amount of external magnetic flux concentrated in the
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ratio of the flux density of the core 5 to the external flux density is; as shown by Figure 6, less than 100. 45.
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recesses are di sposed adjacent to the i that the thinnest
ortjons of the stator are di sposed qumgmﬂjﬁgmlm 3. Anotor as
; ijred in claim1 or 2 in which the saturali +density of the core is-
20 12 000 Gauss__and fhe saturation flux densityGBf2t020 St&tBor i4
Mt he range7000t07200 Gauss. 20 4. A notor as clained in any _
pr ecedi neheteaand v Brewhe leRgthd 2 tHfsReS ofRREebBATM. e redf cifclRr A%, ShdnShd et ween
0.6 and @veTageniickngss igcamstitated bsitsciveragediaretericl ai m 4 in which the core is
square in crip§dnvensiopithug "°'é%§.‘b'wf‘zﬂde§ p eteppiintmotor of mpfoved effisiesaclitit elso rablegjthe

subst apt FEPRIY8 O £iu g ansigaue quartzyvrispwaich hee frst that aprauep shigjd
ot or g EF éfesn'glmr’]e ¢P3 Ef:" ? %ﬂ?&séﬁb‘ézf%‘f'fﬁff?‘ﬂ}"%mﬂ'q‘gﬁ%é‘f"ﬂre 25 descri béd
with referQmge to and- as shown in Figures 3 and 4 of the acconpanying

drawi ngs. 7.1.An eBbt&Gih5@1&!6stEﬂdﬁM&S&oﬁb@éﬂMad@héti&aIﬁ' p%Frﬁ'eQBfe'&gremlﬁH a &H

cl ai med wouraltherpateot dndepnetplecastator bith&lefically gderhedii) reatérial whith BimagRaicyCf f i ce
by the Ceatpledjto F’P eors and whigh hagap npeiayaa thargif WithRwidiidhddrotitdbly nbdueteRatratnithabhg i ce,
25 Sol? hTRprsdAPEes | "Y?geef'm rHeRapertyiebavingecesses shereim iwhieh consiobthe gperatlse of -~ 10

obt ai ne dthe ro:t)g}t;: core e fmadet alr:aterlal havmgasa;:‘ratlon flux denslty of at least 11,000 Gauss,

ing made of a material havi a saturation flux sity in
B 2 020ar§ﬂ{ egoss-gectlonal ar ebg g‘ s&thad f"oﬁ'ﬁ# he thi %gmgft Egﬁ&gaw the
rect angl eotok fs able@o Gfate inSin G*térﬁWnﬁ’gn tifild of GiSid feuai@ I"BGlQhé
constfiuple®. by its average di ameter. The i nventl on thus not only provi de545a
st eppi ng notZef "l?FOfla?rﬁF'Wéd‘ cisfirh i1dn whiglythe stator hasgeceesea bl isextetnel ssitfaqepiwhichnot or
to be usEE°FFF aé dispoped adiagens 4q e er'ufmeztuwsp that Waﬁ'uwesmsmsef thegatbrare t hat an

out er shi %'Toe jﬁf‘%&% g not 10 b es. the size of the
E 1% &
st eppn@gm@wéaas@ SRE e 7 il tstiff ffe,' i s g%géé‘f‘r‘??ﬁ‘agnet iC

quxdensntygem
st eppi ng nDMOAnWBﬁbI&hiaeurﬁanBﬁ rﬁ’&hﬁ@ sese&%ﬂ ‘6#{919 (01 |
wound t hissteedndlié andhliman2one- pi ece stator of magnetically per meabl e mat erial

whi ch. i s ma@némotals gaimed jal caim 8 in which the r@re Brsduarhincloshieetion eadder th sided dfer ei n

Wi t hi FE j\iecf‘?ﬂt?ﬂ"alﬂ‘ tangel toeﬁjma"?bt’@h haV| n 10 magnetic poles, the
val | gef& o gggg %thw Moty gz gy and sw}emaewl"zeﬁ'rqrmbefqrm 25
operation AneI rohi o das 33 V\I#l 'é E}% ? having a
saturation fI ux densi ty o | east us Ae "a?y‘fr?ﬁe Bgfﬁ@‘ nmade of

a material Jhaylng f,satyrati gn T1TUX den3|t e Tan e.of 7000 to 8000
Gauss and (he Cr 0SS % &ﬁw«% g FL A WK W oo onedn Sl ey, flihed rcthe Paten) O] er r |
t he arrangenent being such that the notor is able to operate in an external
magnetic field of up to 20 Gauss without the use of a shielding 15 plate.
15 2. Anmotor as clained in claim1 in which the stator has recesses in |ts
external surfaces, which recesses aré di sposed adjacent to the said
aperture so that the thinnest portions of the stator are disposed adjacent
the rotor. 3. Anotor as clainmed in claim1 or 2 in which the saturation
flux density of the core is at least 20 12,000 Gauss, and the saturation
flux density of the stator is in the range 7,000-to 7,200 Gauss. 20 4. A
notor as clained in any preceding claimin which the cross-sectional area
of the core is between 0.6 and 0.7 nmm2. 5. A notor as clained in claim4 in
which the core is square in cross-section, each,of the sides of the
cross-section being substantially 0.8 mmin length. 25 6. An

el ectromagnetic stepping notor as clainmed in claim1l and substantially as
herei nbefore 25 described with reference to and as shown in Figures 3 and
4 of the acconpanying drawings. 7. An electronic tinepiece provided with a
stepping notor as clainmed in any preceding claim Printed for Her Majesty’
Stationery Ofice by the Courier Press, Leam ngton Spa. 1983. Published by
the Patent O fice. 25 Sout hanpton BU|Id|ngs London. WC2A 1AY. from which
copi es may be obt ai ned.
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