PATENT SPECI FI CATION  (11) 1 565 537 (21) Application No. 43765/ 76

(22) Filed 21 Cct. 1976 (19) (31) Convention Application Nos. 50/ 127
768 (3 [led 23 Oct 6 51/006 666

26 Jan 1976.in (33) Japan (JP) (44) Canplete Specification published 23 :
April 1980 (51) INT. [err] GOLP 3/48 (52) Index at acceptance GLN lAZC@
1D7 3S2 4A 7E1 AHS H2A 105 1103 1403 | C7P. (54) ELECTRIC MOTOR / (71) '
W, HTACH, .LTD., a Corpora- _of the rator._is increased or decreased in
tion organi sed-under th NTJ@SBEG{EFIGATIQNe with a dil 565:585
between the 50 5-1,-1- chorre Mar unouchi , --Chi yoda-ku, - two si gnal for t e
control,_ of the r(bbaippbﬂabnNomkﬁﬁﬂﬁxJa(mrFﬂedﬂi Mrlém/’dec[!are a3 <
speed t he §BOt(1) Cobvehtionn Applisationh No.h SONET. msam)tffiea 234)qgalt)'é

net hod pf dew@cting the rot ati onal @% %}i a‘gﬁf ;

whi ch ‘peedmf e rot a magnet |s $¥%d on | ?'6'

be parti cul agRy fr of be rotated
oﬁ Sé’ec' ;ﬁ%fg}\'n '}‘E"d %H{f il%gwer generat i

ment : . ar.r anged opposi ng to \{; %
such that 10 Ths@ ﬁ % r_ﬂ %hgs to-an electric” a X T rom
t he magnet |inks to fé“ép ch a si gnal of a frequency .
generation coil to cause It to generate a correspondi ng to:a-rot atlonal

speed of a signal having a frequer(mymcmkxpmmﬂmg/to .60 r ot or
generated. More parti cul arIy, the the rotational speed of the rotor for

t he present |nve|6'tli)onw @frﬁlt?t&mf
rotational speelffk ‘%ﬁg?&ﬁ‘ ﬁse"qigglg er}’fm?ctw the 50
rotor. This net @hmgyag,uue negebd:oitmpeot&ecor er and ayer

in which the5 ton for dlawlet da tone metlrad) nibdetectingt the rmmhals eed

f the el ect behﬁeltt?dtosus ﬂlr-*tl% y ¥ clthév f’fother% H@%S 5
gerlvgdeagca“sfmbejl Pﬁﬁ) e%? ﬁ“t?& mtor E%% 59

i ncreases the pﬁéﬁtt-@-na| to the rot atlonal a@ ﬁohﬁgtoStlhamanet klhﬁ that -
el ectric notd® arfie piesot invekiion rolateniotap cleftoe @H@ch@m ﬂvelma@ﬂettlihbs toothe PPt al

d. it mgioy, ig ‘i‘}?
speed. 14, zﬁsztt%m%%M% Tt o © e L S 0

and by thaf

from di sk remeseﬁhmenﬁdnaelatemoaae fdétanﬁumrtﬁythefrotatimakls | ofgthe- 70
magnet i tapésr&(ymera diskireprd, player ainti m$ esr Higion
Corre 1E 1 oPhe R _g&::tt% ST A i o
resul tSin furtidked B S@EE hdvihg ORctAd mibtdd! Glis SiBcrSd@e

the size of thporadmahcm uthee mthﬁnndowd cﬁl uhce sﬂzé19f sipeddticha snd dscr epke@duced

signal from A emoK Eﬂe?‘\fe“ IRFGRR bey of B%rd or
the magnetic ta mﬁﬁéﬁ t %‘sﬁ% d:;%nr \’/@e’m gﬁﬁWI 720 75
f requency- nodulmdlde@u xtewm;rlamd - -‘is etated fi me@aga@t-,neeauuwﬂs@‘totbhe
drive coil ﬁgenmmytqﬁ%gﬂé?me rreamd mdmwcleméltalndmgmr?m '
vol t age whic %%

it ooty " chang R ARG we '%f%m%:daa@toﬁm N e

or a capstan tofre(pletrcpmdtﬂitai paulttg (pewew-att NG @i ima; dof atd Idpve dwilve.

Lpem by ihe Shebii: ?m%mg%g‘gﬁﬂ i aﬁﬁt&gﬁg T
c i

result, a signadire ;eat:ﬁe them Bt e eldoBi Mtag@ shthe 80
pr eci sel y det ecths chinge rimttiwt rofatiahal Speed dof%ec qfrthd hmrr raodadted sgogdnal .
Accor d-. ~ of hededicomo r?ﬁd’t‘ lIh‘Po F\sg?l

speed of the el GERT ine rolHotal 1;@% t'ﬁigl ower "é‘;ﬁ AR Z8BaPSt us
shoul d pe. nore mo ﬂdi’lﬂ)fhﬁ)palﬁlﬁﬁ@i thecdiskergibed ‘player 3P tha GRaghdtic € BY
mai nt ai,hed at ' eecwreiglyimaintai mepittainadent . contta@epep@ er mAENeOMPOorEPNent s
In order .to pgi &;%% ttf)‘l’,‘i'sgféﬁ‘@ﬁ’%ﬂ 'had#géd{‘f ﬁ 80 rgﬁ%

motor are accomy rob b e nﬁmﬂﬁble M tQPﬂteel Yalgd in a
cabi net. Accor dipml yta rdtori of the Elbctric niangea i i ds BMall o ks &idr havingt PR

desirabl e that timl ‘Yhose f%‘?lﬁe th tOF icepagipt @ rlange sizeras dﬁsc@bed@bme qafinof (he
iy

electric not qs. o A L] 3k Py heﬁtﬁuﬂtatgalsk a8
signal -whose f épaiteite \ignal Gb kitioh - thero ﬁ
above cannot bewltentﬂmnﬁor\,iamro athn&n@nalformed TwitErh mﬁn@adfedluﬂryaspmdawy

used. 45 with arofatipedl speedsq thalthe rriasiona} gpeed g elithpn 2 meriphgryothireof. Aelighbsburc di sk
i's mounted on capacitance signal representing the rotation the rotary
shaft of the rotor, which disk is when the rotor is being rotated at an
exact fornmed with a plurality of equally spaced 95 rotational speed so that
the rotational speed slits on a peri phery thereof. A light source 2

1, 565, 537 2 such as a lanp is arranged
on one S|de of drlve nagnetlc fleld a speed detection coil the disk while

o, o o



side of the disk so that a light emtted from pair of drive coils for

generating a signal 5 the |ight source passes through the slits in havi ng

a first conmponent of a frequency cor- 70 the disk to the photo-sensor to

derive a responding to the rotational speed of said signal fromthe

phot.o- sensor, which signal magnet angd a second conponent- of a has a

fr Niency corresponding to the rota- frequency and an anplitude each cor-
b speed of the rotor. This qekhgg ‘responding to the varlatbon\)

dr : = : f each

sai d pa%‘:‘o?skdlﬂmvelsmgsd o’aomssxémfr ctwammeﬁ hm q:esdadmon revent the

cancel | |2 P 0‘“ Yﬁ"r nal |ight.

Fur t her e of tHEReHg0 that b T ed Spe itk mag"et“" % S Of der to
rai se & hiee Tighe m&acpasxaiﬂtr slm:nl rlgvmgs na:lmphmmﬁgfaeq dnegwe-ncm and qt

%nva anmelrdmsfmathplwttm@ speadr efspaidndi ng t o the
vari ati

deri ved the. ﬂt%n“? _
cﬁ%‘”é °' % f% NPBELGLIF magnet i &
flux of toad ﬁtEterJ)t&s msﬂ bsartaﬁ Eive Raghdtie! ectrl C

nmot or 10rhawsvet, oneqladdmghxelﬂefosng;taightgdwrdt eautha@:doﬁaxa otodmé emilsc N SIS U

sai d carfewss ‘@?\PW% " vy% ag%rnt
f the
%a%;ﬁ%ﬁgaﬁﬁ%iﬁ& speed

rotatio
det ecti drehtcmutceQ@nd:pm A #hheld bhee rmivewhllscknd cwe to the

el ect ri Glefied @fom ﬁebﬁo
change i ﬁét‘fleG“’SB“‘?t%’ E%nﬂs ?ctgﬂa %ﬁ%ﬁﬂ ghal speed of
w ’.

flux of “Sg E@Icuag@mth t}smﬁaaedeaeta@%mogp aetedu

necessarof thecel detécred[asde signal gd:neiataleutlsﬂs _ e frequency
of th¥ ! : a“g duive] magnstiq #ids for to
enabI e ' YRS es, where n
i s l&gd PR 8o et afétag‘%ncﬁmi I_eger, such
that theo ‘nclangeeleacltaflﬂmm:metrpotee vlhereu&ed pasit h. an

of
t“r;rey poﬁewm@wdtoﬁ ﬁﬁa;‘{%,%aﬁ;%% %}ﬁﬁiﬁ%‘ c9ﬂ handl es a

desi r ablsmall @lgﬂil Eiv @9 llesivdble togpreehin fufy Fetiergib1 @l sighalv
el ect [i cleetrid and aiechminisal| naisg| fsam focaym creﬂl?mdmgr@sqb@rrdamyalt spetxhef rtket at | onaI

speed®®% fmge 1t§§§ “f"fﬁr‘?ﬂ Fl%fh r‘f‘a@“%t or and at the same-maghet . s

95 tine g electricymp he-el ectric

ot or fmidt(h-er com . control the rot g aﬁ éﬁg%ﬁ oéJf fic prises a
pair pb,eet,og)r f‘@) jthey M[eﬁients to .supply dnv?%rurrents to
fyi ng o saiflizpair |of Brivecepils tar (oladeritgquendyelOPot or  of

the el eghil §f Qa@gttae t@w&urggf“ﬁ‘?“%g’g%ﬁh‘gf %ﬂ%g’ﬂ’otor by a

per nanergenermgmemﬂandgmemang voltaga uéney  of
vol t age @P E ;’ﬁ g saig onpntadgnaa temrdnoavoltgermgaet i C
g C

convert 0.9t the AN haYlP& rrnﬁereeqeovotﬁseméorpa - 108 cause the
tméar | " to

power S ahagnéd @efrﬂ&l‘. iBy?n
gener at eronagvdb lﬁglaem&e response to

the cha Fﬁ‘tﬁe@ ‘Pfl Vesanot!lagalof pw..d tvmwg:twéess aad medmsrfence vol t age

sour ce ‘fnna eogcc L 0“5’“ 041%‘94 Wgtaﬁ H@f erence
vol t age, deﬁctbﬂ)ﬂhaﬁjﬁnﬁﬂﬁﬁr ah Odfect tmrm@ﬁrpo patator {9 : eed of the
par at or ¥ ip of ahalli sigs and cape na PETh aten. (%E‘W ved. By

el i ni gatt g 16 1 %@ ?? i’agﬁnCﬁnﬂierﬁr&érreﬂ%lﬁ&hﬂnty ttkge devel oped
acr oss tthgmvmg% cleBtEP &1 ‘@hetlotalmnogiumluactwnf\ﬂﬂr Hatial tion
coi |l by mrwe.nﬂgnmt st:uofureelanﬂ @ﬁpableeoﬂjr ?/é ¥ dgpings, iy Wigh: \of t ages, And
means f ¢leteeting e Zetationd)rpesei s tee nEEnkis H?@P‘?‘:B‘tea‘t‘j:o gEmr ng an g
out puks r8‘f ’é ﬁ(tggeitaqﬁv%j& s,g&éxﬁ, rﬁﬁ“ﬂﬁé ,@é‘};{ fenACCUr at ety
conpar atere t & slab\duehla dn _edl det ect ed this mannmo an  “

el ect r i comptising Wmotatv |slaaftofa slmh-lsliapeil zeFu' 2o d_'ﬁé“c"ef-th«? elgmic pr esent

i nvent i gRutRele) . pplt - eeslhganyoe attained.
apparaﬂtmgﬁ' an vgﬁgvitgl,’ : a pb 1bwinglld ect.of the
present wnthitemnagrmuc ﬁeld)nf edid miafet pide dighén eet gionfcoll.he t t25pr ovi de-
-an el edtawm: dnm mcuqnhjvcbfphrqeélntﬂdl by i nfg-tﬁ 6@\%@&4 %H@Eh 9 é‘éf‘ﬁ‘ unction with

115 in eticcf] { h6y drawi ngs in
whi ches ﬁ 6 %auss ey %ﬁ&

¢ ddilsand a
per spective view, partly bro en change of frequency .
away, of a first enbodinent of an electric 55 According to the
present invention notor in accordance wth the present inven- there is
provided an electric notor tion . 120
conprising a rotary shaft, a disk-shaped  Fig: 2 is an expl oded view of
t he eIectrlc nultl-pole nagnet coupled to said notor shown in Fig. 1.

e T




enbodi nent of a cancellation coil. arranged on the upper surface of
the base Fig. 8 is a plan view show ng a second plate 2 and an insul ating
pl ate_22 nmade of enbodinent of the cancellation coil. phenol resin or

the like is nounted on the .5 Fig. 9 shows a torque characteristic curve.
washers 21 wth the bearing 7 extending 70 Fig. 10 is an expl oded vi ew of
t he speed through a center bore 28 of the insulating detection coil and @
he- magne{_ 3. pl at e- 28. Screws 24 635r5§7| nserted into bores Fig. e/
shows a ci rcmt diagram of an 23 formad Af four corners of the insulati ng
adder. 77 Fig. 7 is a plah view showing a’ figll ahagnéi2ed tohS pelglFouhwashers [2érage 21

?3?éﬁr'?ﬁe?héomWﬁﬁ;%é%m wﬁ@t %ﬁ“ t%%ﬁgW§amy,

The insul ati sy pF@tgeshaasa&r@e @C the | Kearifip! D lex@bdisy 40

to the present bﬁlsel an exglodafh view quhmspaadm bom/éihpf the inmbtingy -
expl oded vi ew t ;?OQ"%% mé‘ﬁ‘g‘t"gse | nsdlaa]tl %3@?‘”21_ =i %ﬁa‘g‘:‘s
respectlve Yy, tah@ere rrc conpr IS Epla 1. A
pair of duvm 180w mfesing sth gdlbaﬂez lﬂcthe i o armm uhedmellﬂataa /- YA
are attached t ¢ Wnepqsepp@wwemrparﬂs@r eltar t<‘>a%a'z {Srféﬁb}chsﬁ tgithg con
steel face of f o mwgggé’ ‘?},’1’ e@ p
cover. 3 ' nount Gebpediively, itk cétry lw‘dﬂ 01| & pafe.of ldhee base

plate 2. Thel% capdlskashmedibaéea&ta2m|dé oﬂimag odoxlszﬁam hlamdth battonusmersoof

turns plate 4, n&““c?!a s Bow ey glicog dhe PW@ZE ‘@P
coated with in Qﬁ.glﬁm fums
ﬁkeﬁaﬁd in 35
S
Eﬁher

coating. Each qi’laté Bea d:ylmdﬁca@@b}tii‘m 52&mt1@13ud Sof
acts as a Io%rm'?ﬁdalméldlmdsmm
Ben %

cylindrical

equal Iy the ce W Kea b qll%

on a circunf ere:ﬁmen—mhgmﬁmmtameﬁdhmsIMsemdalofamhleaﬁv poadmg rcI e
having a di a?ﬁet $c vioran oetterudmnatebﬁf @P\W

per ety 10 e AR B s G B o
bearing 7 is i ftﬁﬁ‘étb hltﬁattahea O an fHeR AEmbHer afﬁb&nﬁ 85 ahit

center bore 9 o.'imslabu t edtas;tﬁatahdktmwgedeacbﬂlﬂwd(bvﬂﬁﬂgrdeaﬁom dlmdﬂeter

cor r espondi néf o°fs‘h‘?: lst eg’m isly egtaplithadfour 5
di anet er of t he mgg@ And 2 ﬁﬁfﬁ exe m m ower

each shifted bycaghl. g:meshaftrmmmmﬁ ttféfwitrdtmekbeaﬁnmg 7
i's threaded %ngl'h 390 @n&@bwhmjﬂl@ ndgglet

cap 11 is th

Bal | bearings Il %%ﬁﬁ 120§i§ﬁila9st ?hfa %%?Bg
correspondi ng aaptﬁe 'btAa middig porti iddetﬂettatrﬂend hmrth(mnbepo i nt,
fol ding the 26 %I‘VWQ)M% ting, 5
extending th wg? ,%gﬂggm “ﬁm a‘ﬁ%{g‘fs% ¥ 13
bears on the bamignétal 68 tdgddde am.t ﬁe with the roldd®)

beari ngs 12 so th&dpttanheurfaot of s Méﬂml éedsbar@dhwdvemieml int,
repeating roja % ﬁ?@é%?w &%&%‘;ﬁtﬁf F"I:g i10t he
third and fourt AR Am Aokl iphtpy NS
and the third amd bhos cénker boieels ught\ﬂudahherat sicy/ varbmalibk 18,2 mngna@pﬂux ybke 14
made to conpl et '.Mﬁﬂe F £ fixel ek 15 h em@gr@fl

; : and; | ch
as iron or skg |§: sﬁﬁ?\é ofieibioi I 1 his S
attach d. A di q)lutdﬁt vef c.gneog udlmtlﬁ(aﬁsé d ‘are

pl aced nmagnet Sf@lons; Sbsmbadm:)lﬁgaahadl each iofat 29 jamd 3t)care @rwl

i REEBL AR BSTE . -

and bor;ded bys &
the insul ating D polé fon the ppyser sﬁﬁaw wldting | plate! 1221 and e

$

magnetic mateti t:' 15 WM? leﬁt am_ rlsht adla- c@rlb%tozfﬁ'm_ QMQMW 110
as al'um num ni c§} “‘ 203 i nner
periphery aneo. hasn;aantc a{@s SmAdabtikt) N e dtfifds ﬂr 3y,lsaes¥ 235 12K
to a magnetic flouX pot. nstVafls exmandsﬂiampﬁemuﬂdae ﬁsulaﬁﬂgaﬂate he

magnet 15 defi e tiif@h@ Qgﬂmkd%i 02% ék
with the 30 fofs W{ﬁ m%:: BDDer P '13.
the magnet 185)® ® peleiMmhe maas fhefof i€ SR 32% Vntmue d1305

ferentially divided into: a plurallty'ot one-on the ot her suchthat ‘'t he

drive sections sections, 8 sections in Fig. 2, and each of 29 and 30 are

angul arly spaced ' by 22.5 t he subdi vi ded sections 17, 18, 19, ... 20 _
degrees circunferentially. A plurality of is magnetized with alternating
polarity. For radially extending power generation strands 55 exanple, the

subd|V|ded sectlon 17 |s mag- 31 are prOV|ded on. the upper surface of the

A NP ot a o o, ~ o



4 1 565, 537
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