-ARMATURE STRUCTURE FOR FLAT MOTOR FIELD OF THE | NVENTI ON The
present invention relates to an arnmature structure for a flat notor to be
applied to a device for transmtting vibration to a human body, and
particularly to an armature structure for snmoothly restarting at any tine
an armature conposed of one or plural coreless armature coils.

BACKGROUND OF THE ART As a device aimng at transmtting vibration
to a humanPBYRTURE o$TRUSTYRE | E@E BRAT kMOT@Rsuch as a wirel ess tel ephone
pagi ng device (hereinafter referred to as a pager), a cellular tel ephone,
a massagef 1F&P QFs PHEY INYENTIONssage effect by giving a slight vibration to
a human body, & signal r%ceiver for a yisual and auditory handi capped
person and the FPRePTESERtoAMYAREACRaLCAaBES| £O) AR aFBatiBRor having an
eccentric_ar Le. such a flat notor, for ex lLe, a flat-type
vibrationsgggg%gfgrfg§ Sné&ﬁ%iW°%P§uF85 $412RR41EE £ RnEGNiCEIAPENese

Pat ent Lai.d- | i ' .No. Hei §- 205, 565) ..  The .vibratio nerator 1
i's conposggaggﬁgtgggguﬁg%%gﬁépg-@StgpéuwﬁglgéﬁggngpdSPPFgéﬁugﬁgiﬁetBottom
of a casi e b a 4 sg.as_to, face this
field nag%gtggragﬁgéagg S%thgpggft%ggéghgy f%éiggggﬂgogt ﬁﬁystépﬁature 4.

The ar mat gne afmhEuFedeoRoBRHdb?dohBr 68 piairhd gereﬁgsgngrﬁ§tﬁE5anged in
t he shape of an inversed - -

coils.

BACKGROUND OF THE ART

As a device aiming at transmitting vibration to a
human body, various devices are known such as a wireless
telephone paging device (hereinafter referred to as a
pager), a cellular telephone, a massager for displaying a
massage effect by giving a slight vibration to a human body,
a signal receiver for a visual and auditory handicapped
person and the like, each of which has a built-inflate
motor having an eccentric armature.

As such a flat motor, for example, a flat-type
vibration generator as shown in Figures 14 and 15 is known
(Japanese Patent Laid-Open Publication No.Hei6-205,565).
The vibration generator 1 is composed of a circular plate-
type field magnet 3 fixed on the bottom of a casing 2, a
freely turnable armature 4 arranged so as to face this
field magnet 3, and a shaft 5 positioned at the pivot of
this armature 4. The armature 4 is made by molding three

coils 6a, 6b and 6c arranged in the shape of an inversed



fan together with a resin frame 7 into one body. And the armature 4 is
provided with conmutators 8 to turn together wth the coils 6a, 6b and 6c,
and these conmutators 8 are brought into contact with two el ectrode
brushes 9 extending fromthe bottom of the casing 2 and thereby the
polarities of the three coils 6a, 6b and 6c are alternately sw tched

over, and every switchover of the polarities generates an attractive force
and a repfasi vegébher Witheanrebinaframere inhd ohe Hodyd aghdthes, and
therefore the armature 4 continues turning. Particularly in case of using
such a fawmrahvrer4assapyevidedovigencemmarataracd toctarmatogether turned
having a great centrifugal force by making the armature 4 itself greatly
eccentrlcWa§hd§§€rF%éﬁsaﬁévesbaangtﬁ%ngavgbFB??%nC?%m%%%E@Eﬁe% are over the
devi ce recent ¥ears m ni_aturization of a

ﬁelgular BﬁSH@htalﬂﬁgsﬁﬁétacﬁ ?FEBaFW e%%?QEFogﬁrbr%sg?§u%Ieﬁﬁﬁnggﬁgtory

{
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force of PhotBPnErtre dBrIS gaer b c3hd, B8  aPEo ErebRHEY L sulbifieqn '™ "
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whose polaritfes are afternafely swtc magnet 3, at
least thpeergethgebporl and §Cré %ﬁl@?f}@s?@f&e B'_Q‘éwééﬁsﬁﬂe' armhP@keas

shown in Figure 16, in case that the armature 4 is made of a single coil 6
having a ggattak angia Mhgaéeus,98nd therefore the armature 4 - 2-
continues turning. Particularly in case of using such a
flat motor as a vibration generator, since the armature is
turned having a great centrifugal force by making the
armature 4 itself greatly eccentric as described above, a
strong vibration is generated all over the device.
By the way, in recent years miniaturization of a
pager, a cellular phone, a massager, a signal receiver for
a visual and auditory handicapped person and the like has
been more and more advanced, and according to this,
miniaturizing and lightening a vibration generator also
have been intensely demanded. As described above, however,
since a turning force of the armature 4 is generated by
repeated alternation of an attractive force and a repulsive
force between the coils 6a, 6b and 6c whose polarities are
alternately switched over and the field magnet 3, at least
three coils 6a, 6b and 6c are necessary. The reason is

that as shown in Figure 16, in case that the armature 4 is

made of a single coil 6 having a central angle of about 90



Bndegreés of rotation, if when the armature 4 is stopped it conmes into one
of N and S poles obtained by dividing the nagnet 3 into quarters (S pole
in Figure 16), a problem occurs that when attenpting to start the armature
4 next time the armature 4 is not defined in its turning direction and
cannot be snmoothly started. This is a phenonenon which appears in case
that both side portions 6d and 6e of the coil 6 stay within a domain Z on
t he magnelegiems rodfs pariditnigpn t aift iwhes ridien @ rmadiireofd tilse stoipped it

Ther eupon, an object of the present invention is to nake it possible to
nore m nicomas Zatandre @it ¢h and 1Satpolrast @bty ngdoiydidiy igkdngr redeur e
structure in which an armature can be surely and snoothly started to turn
even in mageh Hatintee graniere (S rdmpdded igursnd O BwPredlen '
Anot her object of the invention is to sinplify the manufacturing process

of an ar RAGHEE LAt sthrie Fttemplddg 4@ Fhald e BPatddEedsingkt he nunber
of coils to fqQrmthe arnmature. Dl SCLOSURE QF THE | NVENT] ON . An
ar mat ur e WARIENE QTGS & FHiat A& EhEN 3t A ERIRG LSRR on i s
characterj z q:b fggn tg1t i t coqﬁ%tseg an arnatUée of aoflaﬁ.ngtor
havi ng oM ita*e &1 G cOPEE pPofi HBEREUERCE WRACE nagnet
havi ng te | st : I vel ] n axi al
DSy B S AR A MG N g e
- 3- coil 6 stay within a domain Z on the magnet 3 corresponding
to the winding width of the coil 6.
Thereupon, an object of the present invention is to
make it possible to more miniaturize and lighten a flat
motor by providing an armature structure in which an
armature can be surely and smoothly started to turn even in
case that the armature is composed of one or two coils.
Another object of the invention is to simplify the
manufacturing process of an armature and reduce its

manufacturing cost by decreasing the number of coils to

form the armature.

DISCLOSURE OF THE INVENTION

An armature structure of a flat motor according to
the present invention is characterized by a fact that it
comprises an armature of a flat motor having one or plural
coreless armature coils provided over a field magnet having
alternately N and S poles so as to relatively turn with an
axial spacing between the armature and the field magnet,

wherein;



,theﬁaiﬁature I's provided with a magnetic material, and when the armature
is stopped to turn the coreless armature coil is brought to a starting
position by positioning the nagnetic material at the boundary between N
and S magnetic poles of the field nagnet and naking the N and S pol es of
the field magnet and the S and N poles generated in the magnetic materi al
respectively attract each other. And an armature structure of a flat
not or accor di ngthieo arimatpresdst provadedowiith ahmagaeticzedteyialf,act t hat
it conprises an armature of a flat notor having one or plural coreless
armat ure @&d ghemotige@radure fiise|stoppgdettohdvinmg thel coredesisy N and S
poles so as to relatively turn with an axial spacing between the armature
and the fiaMatEhaCll \iigebionght e & PhEItdnids PesdFHigadbyi t h a per manent
magnet having N and S_poles, and when the armature is stopped to turn the
corel ess zﬂor?gttl}toé’% Ithes MAIREIC MRterdads @ith FhsoSoundaryy befween i ng

t he permane net at the boundary between N and nmagneti ¢ pol es of the
field nagr‘?é’{ét%%%\%ﬁ%tﬂ?gﬁﬁ °§n& ddiedd gadnss ang & thend the s
and N pol es pf, the permanent.. et respectively attr egch ot her.

An ar mat u‘rsaéldgtsr LP&que e Oft AS |fdt@%3ﬂ?r9“§§2&”§ X:gl%g aﬂ‘?ﬁ%l"é’?&ﬁt i nvention
I s charactgr .a. f.act . I I d :Cor .ls is one
and o magranratel & (i pdioricl ndtdtidh Feh Bt ST, B3 o
projects g Yigieyi de portion of a franme hol ding the
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And an armature structure of a flat motor according
to the present invention is characterized by a fact that it
comprises an armature of a flat motor having one or plural
coreless armature coils provided over a field magnet having
alternately N and S poles so as to relatively turn with an
axial spacing between the armature and the field magnet,
wherein:
the armature is provided with a permanent magnet having N
and S poles, and when the armature is stopped to turn the
coreless armature coil is brought to a starting position by
positioning the permanent magnet at the boundary between N
and S magnetic poles of the field magnet and making the N
and S poles of the field magnet and the S and N poles of
the permanent magnet respectively attract each other.

An armature structure of a flat motor according to
the present invention is characterized by a fact that the
number of said coreless coils is one and a magnetic
material or a permanent magnet having N and S poles

projects from one side portion of a frame holding the



;cegereés armature coil. An armature structure of a flat notor
according to the present invention is characterized by a fact that the
nunber of said coreless coils is one and a magnetic material or a

per mmnent magnet having N and S poles is enbedded in a flame hol ding the

corel ess armature coil . BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure
1is a plan view showng a first enbodi nent of an armature structure of a
flat not oconélébe prmature cavdntion. Figure 2 is a perspective view
showing a main part of said armature. Figure 3 is a plan view

showi ng a stop posarhabune sthectunatof eaoflat nagher . accordingigmre 4 is an
explanatorg figure for showing the principle of rotation of an armature
corposed bheapsepagnt ipventiea dsfrharactabhrad hysaafachtthak thee of
starting. Figure 5 is an exglanatotX figure for showi ng the principle of
turni ng oPuBReEr fft GRAACERPEB488SoFCALE| 4§l eneofNd aRA9NETEEre showing a
state imedjately after starting. Fiqure 6.is an explanatory.figure for
showi ng tﬂétﬁF?ﬁiiBFea B?rWﬁPﬁPﬂgmﬁgngﬁ ﬁ?ﬁﬁ?ﬁr@ @Bﬁpﬁs@ﬁ F &Ssingle coil,
said figur owi ng a state of .contipuing rotation. Fi.gure 7 is a
o an vi enbRRgiRRY & & FadhPeRrabtRe Mo dargI B nrnerarePRhBeed i noi de
It. Figure 8 is a plan view showi ng an armature having a
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a plan view showing a first embodiment of
an armature structure of a flat motor of the present
invention.

Figure 2 is a perspective view showing a main part of
said armature.

Figure 3 is a plan view showing a stop position of
the armature on a magnet.

Fiqure 4 is an explanatory figure for showing the
principle of rotation of an armature composed of a single
coil, said figure showing a state at the time of starting.
Figure 5 is an explanatory figure for showing the principle
of turning of an armature composed of a single coil, said
figure showing a state immediately after starting.

Figure 6 is an explanatory figure for showing the principle
of turning of an armature composed of a single coil, said
figure showing a state of continuing rotation.

Figure 7 is a plan view showing an armature having a
magnetic material disposed inside it.

Figure 8 is a plan view showing an armature having a



:nagnehic material provided at an arm portion opposite to the coil.
Figure 9 is a plan view showing an armature having a nagnetic nateri al

enbedded in a resin frane. Figure 10 is a plan view of an arnmature
conposed of two coils. Figure 11 is a plan view show ng anot her
enbodi nent of an armature structure of a flat notor of the present

I nventi on. Figure 12 is a perspective view showng a nain part of

t he sai d BapdeErihenmaterial prpyidedi1ati anaapmapoytionseppPagte teop
position of the_armature over a magnet of the said enbodi nent.

Fi gure 14the go¥drtical sectional view showing an exanple of a
conventional flat ure 15 is a plan viem/shomﬁnggan exanpl e

notor. . Fi
of. an ar mat ur ef 49BHS; A éSCBnBQﬂPigﬁﬁw PRQYiRg:aR armaturehavigd g s a

pl an vi ew_show r.el,ati on when_a_conventional arnmature does

not start™3Y8F i© Ra %ikgiogﬁéﬁg?eﬂcbé ertEREeOfFARTS | N THE | NVENI ON
Enbodi rent s of 0.ALIRSUT §oSLTUSLHT 6 al. BT bl MR Pl acaALdlng Lo ¢ he

present invention“aré descri n de ereénce awi ngs
in the foll,8W-B93s. Figures 1 and 2 show a first enbodi nent of an
armature structure of a flat notor of the present invention.

- 6- Figure 11 is a plan view showing another embodiment

of an armature structure of a flat motor of the present
invention.

Figure 12 is a perspective view showing a main part
of the.said embodiment.

Figure 13 is a plan view showing a stop position of
the armature over a magnet of the said embodiment.

Figure 14 is a vertical sectional view showing an
example of a conventional flat motor.

Figure 15 is a plan view showing an example of an
armature used in a conventional flat motor.

Figure 16 is a plan view showing a positional
relation when a conventional armature does not start over a

magnet.

BEST MODE OF EMBODIMENTS IN THE INVENION

Embodiments of an armature structure of a flat motor
according to the present invention are described in detail
with reference to the drawings in the following.

Figures 1 and 2 show a first embodiment of an

armature structure of a flat motor of the present invention.



;Ansarnhture 10 is forned by arranging a single coreless armature coil 12
inside a resin frane 11 being approximately in the shape of a quadrant and
noi di ng both of theminto one body. Commutators 14a, 14b, 14c and 14d
obtained by dividing a circle into quarters are provided at the pivot
portion 13 of the resin frane 11, and an axis hole 15 to be the center of
rotation of the armature 10 is nade at the center of them A coreless

ar mat ur e Ani armatuse 10ohe- fpredgbyorrraeghndid aintbpeccoppless mtel y
corresponding to the shape of the resin frame 11, and the opening angle 1
bet ween bRFRAHEE @@bsl?2sinpéde aoreeipebsame pbbripeing commutators 14a,
14b, 14c and 14d, one pair of commutators 14a and 14c being di agonally
opposi t e RBPEIERMabEhE 18 ERE ofHRRE O L oRnERedERRD 232 Mol ferg %ﬂghthe ot her

air of co ators. 14b an 4d bei ng .di.agonal J osite to, each other
gre comﬂ%é%ﬂnéﬁ?%d%ﬁ gaéﬁ‘otwtﬁﬂfq’{ﬁgll%o é ik #nd I‘?g“gne pai r

i s connect g to &h i psi de, mﬁnding ierni al 25 gf the _corel es rnpt ur e
coi | 12 aRAtabRed cR¥mAERidings 4 fT6LRer A AORECRER naET TOBIERE 2But si de
winding epm gl o20polDi6RSE3 heUshOrbOEnAEIBRY" £1 1008SaR XERLALI ON
generating notor, iP IS pre eragle o provide a welg P72 n % e enpty

cental PRbLelfsOko! B tRArELRESTAORREYE AL E6h! of 2chE BPhaLo! NG el oNt 17

is broken away in tf I gure Al t central angle of rotation of
the armatisQel8t0otnEi 86heet b8 BREH! W ANURASH ardatirdUPoiimiesto

about 90 degrees in particular. In this enbodi ment, a magnetic

mat eri al Z0oAestRiRA®hg coil being in a shape approximately
corresponding to the shape of the resin frame 11, and the
opening angle 1 between both side edges is about 90 degrees.
Among the commutators 1l4a, 14b, l14c and 14d, one pair of
commutators l4a and l4c being diagonally opposite to each
other are commonly connected to each other, and the other
pair of commutators 14b and 14d being diagonally opposite
to each other are commonly connected to each other, and one
commutator of the one pair is connected to the inside
winding terminal 25 of the coreless armature coil 12 and
one commutator of the other pair is connected to the
outside winding terminal 26. In case of using the armature
10 as a vibration generating motor, it is preferable to
provide a weightl7 in the empty central part 16 of the
coreless armature coil 12 (a part of the weight 17 is
broken away in the figure). Although the central angle of
rotation of the armature 10 of Figure 1 is about 90 degrees,
it is not limited to about 90 degrees in particular.

In this embodiment, a magnetic material 20-1 made of



;anlirah pin and the |like projects sideward fromone side edge 1lla of the
resin frame 11. This nagnetic material 20- 1 is fornmed into a round bar or
cylinder and is slightly inwards curved so as to forma part of an arc.
That is to say, the projecting direction of the magnetic material 20-1 is
nearly parallel with the direction of rotation or reverse rotation of the
armature 10, and is perpendicular to the one side edge 1lla. It is easy to
make N andnSipenepinaandotheslike pfojeetsnghdevardufeonapneosidehanks to
formng the sectional shape of the magnetic material 20-1 into a circle.
Even i f t®ddenbhatPE kheeFpain2frameslhot This Mpgnsidse mrteradurdP-bar but
in the shape of a cylinder, the sane effect is obtained. Since_ the
strength &f 18 fﬁﬁ@ﬁétFBtPoFCEOBﬁdth%rnﬁﬁn%Yiénﬁﬁ¥e?P%Il?osllﬂgbkﬁds upon
the length or éhe secti.onal area ?f t he nagnetic materi a -1, they need
Br8ay, P2

| . 20
to be propBVRY §ePBEVED. S9haf FQ F % ARcRESaryThaF c’&s’?ﬁe_r t hat
bosi t1on B8V ¢ b PEROGREARY: BoErRb eReohr hasuteonge ic iafapfal 20t b ce
needs (0 be 0. 5¥Ghpa 0SILFCLIDR thl PESDRbn PCHELaL pbAILEN OF the
armat ure g m%%n ?tplg ro%athg. Fhe s%apg of & nagngﬁlc material is not

i mted tRefergundobatiBh Br. EHLI BORRCLLECIONCafRITE! perpBhaTLEL,20- 1. DU

t he sane ect can be obtai ne : projecting a's prece in the
shape of @oftAt Bhat8ifk BHgBI HiRSOIfk is easy ROUKSKS WS @ ROBd | onal

relation at the tine of stopping the armaturel O having the above-nentioned
- 8- at both sides of the magnetic material 20-1 thanks to '

forming the sectional shape of the magnetic material 20-1

into a circle. Even if the magnetic material 20-1 is not

in the shape of a round bar but in the shape of a cylinder,

the same effect is obtained. Since the strength of a

magnetic force of the magnetic material 20-1 depends upon

the length or the sectional area of the magnetic material

20-1, they need to be properly selected. That is to say,

it is necessary to consider that while a magnetic force to

force the armature 10 to stop at a specified position is

required when stopping the armature 10, the magnetic force

needs to be to such a degree that it does not impede

rotation of the armature 10 when it is rotating. The shape

of a magnetic material is not limited to a round bar or a

cylinder like the magnetic material 20-1, but the same

effect can be obtained also by projecting a small piece in

the shape of a flat plate or an ellipsoid.

Figure 3 shows a positional relation at the time of

stopping the armaturel0 having the above-mentioned



;conp09|t|on by neans of a field nmagnet 21. The field nagnet 21 is obtained
by dividing a disk into quarters and arranging N and S poles alternately
with each other, and rotatably holds the pivot portion 13 of the armature
10 at the center of the field magnet 21. When the armature 10 is turned
cl ockwi se or countercl ockwi se over the field nagnet 21 and then a power
source to supply power to the coreless armature coil 12 of the armature 10
i s turnedcohposihionabyahaans16fi 8 fiepgemagnetr 21 at €hehdrieeltche center in
the longitudinal direction of the magnetic material 20-1 is |ocated on a
border |imagretbaiweéenoNtahded byl divaflingea diskdinbgnawapterghandis to
say, the armature 10 is_ stopped over the N pole of the field net 21 at
any time arﬁaagﬁﬂﬁeNmﬁéﬁeslPoﬁgssﬁlFﬁéﬁa591&nWahbl%a?br@TQeﬁor@égponding

to half of the |ength of the nmagnetic material 20-1, and cones into a
state mheF@téﬁéb§Yd9°$6?tFBﬁ EQK°BfP?ﬁEl°EbﬁeP§s§h§rﬂﬁPﬁFﬁr%oip a% projects

to the other side S nt toit,_ The reas is that when fhe
armature B8 99“5?6pggdtpﬁegjﬁﬁéﬁe?‘f“ﬁnﬁﬁt &l alWBRR 1t 6‘s AR et VS t he

field mag 2 nerate_a nma el.d around bot h._ends of
the magnebnEnsd: 6EpERWSH8, SrcritAEekaTeckie e rREtE: Fhe pBeLa Bodpel
N pol et 02¢nand EHeof Bhutt, kSurbd ol RubPEy pBRCE B EHE Ehfefe gﬁﬁnfhea”d
field mggeh, é ?t Eb3gt 1926k %Eeérﬁaﬂu%eﬁﬁoﬁ EuHu@S oi?tha’&hgn of the
armature 10 an orce it to stop at that position. In such a way, since
one side pemhtAPelzd 95 EBBpped in a state where the center- ?n the
longitudinal directioﬁ of the magnetic material 20-1 is
located on a border line 22 between N and S poles of the
field magnet 21. That is to say, the armature 10 is
stopped over the N pole of the field magnet 21 at any time
in astute where it is shifted by an angle 02 corresponding
to half of the length of the magnetic material 20-1, and
comes into a state where one side portion 12a of the
coreless armature coil 12 projects to the other side S pole
adjacent to it. The reason is that when the armature 10 is
stopped the magnetic material 20-1 is influenced by the
field magnet 21 to generate a magnetic field around it and
both ends of the magnetic material 20-1 come to have the
magnetic poles reverse to those of the field magnet 21 (S
pole to the N pole of the field magnet and N pole to the S
pole), and therefore the magnetic material 20-1 and the
field magnet 21 attract each other and overcome a free
rotation of the armature 10 and force it to stop at that

position. In such a way, since one side portion 12a of the



coreless armature coil 12 projects greatly to the S pole side froma
domain Z on the field nmagnet 21 where the armature 10 is difficult to
start, the armature 10 results in starting to snmoothly turn. Next ,
the principle of rotation of an armature according to the present

i nvention is described wwth reference to Figures 4 to 6. Two el ectrode
brushes23 and 24 extend over the field nagnet 21 and the head portions of
t hem are bopedgkssi armatomreacbil 18 poorjachsogsedddy tdbthel8cpahd 14d of
the armature 10. And the el ectrode brushes 23 and 24 slide and shift on

t he commusader £romaa domaindg@ oanthesfiehd mhgnetaddtwberet thetervals of
about 90 degrees. Figure 4 shows a state where the armature 10 is at a
stop. AsagmatpireedOaBsvdifficpftsto) gEarke FhgnarmatpueellPakesplis s

| ocated on the boundary |ine between the N1 pole and the S2 pole of the
field naghBt SEErtdRg AOn8POPTtHIYt L8KENof the coreless armature coil 12
overl aps the legole OL the.fielg nggnet 21 and_one side Bortion 12a of
the corel ess ar NEEhr e tREOPE LIRS IBYE, PLPEOLALLRR BE| BRoRTPREYE el d nmagnet 21.
When a switch..s t rn%% on_in t@is sta%e an eIectrLg éurn gt fl ows
through t RECRSHMILatSr TREIPEEPRE APYSREARE &Pt HEPRELOR a81§ rtion of the

e'eCtrOderB%%%@P%Q %BdFHG%r%%FggESF%r %ﬂ? 8?&8€f6§% BOORe Y3tgnghe

commut at or romthe~out’s W ndi ng erni na e coreless
oL P ek By RIS RN, Siogh tnprnda Phectbagine
agr?inal 2heh0 arBe pebaghtodatbr edh24ct 48th commutators 1l4a, 14b, -

1l4c and 14d of the armature 10. And the electrode brushes

23 and 24 slide and shift on the commutators 1l4a, 14b, l4c

and 14d one after another at intervals of about 90 degrees.

Figure 4 shows a state where the armature 10 is at a stop.

As described above, at this time the magnetic material 20-1

is located on the boundary line between the N1 pole and the

S2 pole of the field magnet 21, and a major portion of the

coreless armature coil 12 overlaps the N1 pole of the field

magnet 21 and one side portion 12a of the coreless armature

coil 12 overlaps the S1 pole of the field magnet 21. When

a switch is turned on in this state, an electric current

flows through the commutator 14d being in contact with the

head portion of the electrode brush 23 and the commutator

14b connected commonly to the commutator 14b from the

outside winding terminal 26 of the coreless armature coil

12 into the coreless armature coil 12 and the electric

current flows through the commutators l4a and l4c from the

inside winding terminal 25 to the electrode brush24 side,

- 10 -



~and thereby a nmagnetic field is generated in the coreless armature coi

12. At this time, assumng that the polarity of a nagnetic field generated
at* the opposite side of the coreless armature coil 12 to the field magnet
21 is an N pole, this N pole has the sane polarity as the N1 pole of the
field magnet 21 located directly under this N pole and therefore a

repul sive force is generated between themand on the other hand, this N
pol e and amd thgrekyita pprenanioffield is genemafed I the rerrekess ot her,
and therefore a rotational force is generated in this direction (in the

cl ockwi sc2HENaERre of9it ol 4t oAt (e Sartidieur @sfmig g bt the poddxrili¥en t he

o1 i on_ 7t ACHEFRETHE (LB ANSERLEATAL | THE TRROHHLF AdBCE (B

C1 o0t 1 o BFILReE ATRINES (b {72 Ghpthe el RS Smd i ora Naa and 140
Curront PONEngThT o S EE AT HhErafe ST T fad oI SEHE B s

he ar e gre There Pasieboal Foatted dReaBEly hdor, tnis WIRORS TS, 1o case
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through the commutators 14c and 14a fromthe inside wnding termnal 25
into the eRrehesstRéNBhahE, COhis IR ﬁ@ﬂeféﬂﬁﬁthéuéd?ﬂééwﬂ é1e spnyEt at or

14d fromthe outside wnding termnal 26 to the el ectrode brush 24.

Accordi ngtye £bhe€ld magnet 21 attract each other, -add therefore a
rotational force is generated in this direction (in the
clockwise direction) to start the armature 10 to turn.

And when the armature 10 turns to a position shown in
Figure 5, the contact head portion of one electrode brush
23 comes into the gap between the commutators 1l4c and 14d,
and the contact head portion of the other electrode brush
24 comes into the gap between the commutators l4a and 14b,
and therefore the coreless armature coil 12 comes to have
no electric current flowing into it and no magnetism, but
the armature 10 continues turning as it is thanks to its
turning inertia.

Furthermore, when the armature turns to a position
shown in Figure 6, contrarily to the case of Figure 4 an
electric current supplied from the electrode brush 23 flows
through the commutators l4c and l4a from the inside winding
terminal 25 into the coreless armature coil 12 and flows

out through the commutator 14d from the outside winding

terminal 26 to the electrode brush 24. Accordingly, the
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;CO(eFéES armature coil 12 has a reverse pole S generated at the opposite
side to the field nagnet 21 and this S pole and the pole S1 of the field
magnet 21 under it repel each other and therefore the armature 10 is given
aturning force in the sane direction to continue turning. In this
way, the armature 10 repeats alternately N and S as turning to repeat
repul sion and attraction with the field nmagnet 21, and thereby can

conti nue carelegs Andatbyena@ihglhbaaranteverse pdla Sigenerabedl ats
armature coil 12 as described above and providing a weight 17, a great
centrif ughhef eppesébp Bédebtai hbe &held ’gﬁ@&?'ﬁeﬂeéﬂd ’éhrnSb% polained in
case of using it as_a vibration _genera ase of _turning the
armat ure 30dj fhehpoleyvetisef Hh?eé%?éﬁ Wéﬁﬂﬁ?e?élBﬁﬂﬁFsétdF?Eﬁll6ﬁ?h t he
turning direction cg % easi | % chan ed bi reversin the direction of
supplylngoEHFFeﬁPdoF Bye 8§$r§p gaFﬂé WFRdiRgtai 9L¥EN0RA CBFRLRE corel ess

armature coil odi nent, the nmagnetic

h bov
mat eri al Brﬁep}BJEBFsSFﬂe déF%ﬁ?&%BntﬂeaPPngEFp HP&HFar to one side
edge Lia of therheshls!paye e ShhabRYePifl febeats &1 LLERELLED RO!

necessarily perpéndicul ar ol és can ener at ed at

hoth si deg ﬂafstQE tTPHER erlg?ég%h?'réﬁu%sléﬂdahﬁ b tPQ Ei@blgﬁk oto

provide € magnetic ma at“the ot her t he
resin fraﬁﬁelhéid"‘ﬁbbnéﬁ e, ”Bhé thei?éﬁyeéhn' Ebﬁtihﬁe ‘éﬁ%in&e”téﬁ"é part

16 of the coreless armature Coil 12 as - 12
- by making the armature 10 of a single coreless armature

coil 12 as described above and providing a weight 17, a

great centrifugal force can be obtained and a great effect

can be obtained in case of using it as a vibration

generator.

In case of turning the armature 10 in the reverse
direction (counterclockwise direction), the turning
direction can be easily changed by reversing the direction
of supplying current or by reversing the winding direction
of the coreless armature coil 12.

In the above-mentioned embodiment, the magnetic
material 20-1 projects in a direction nearly perpendicular
to one side edge lla of the resin frame 11, but may project
in a direction not necessarily perpendicular to it only if
N and S poles can be generated at both sides of the
magnetic material 20-1. And it is possible also to provide
the magnetic material 20-1 at the other side edge 11b of

the resin frame 11 as well as to make it project into the

empty central part 16 of the coreless armature coil 12 as
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rshomn i-n Figure 7. Furthernore, it is possible also to extend an arm
portion 30 at the opposite side of the pivot portion 13 to the corel ess
armature coil 12 and nake the magnetic material 20-1 project fromthe arm
portion 30. And as shown in Figure 9, it is acceptable also to nake
broader in width one side edge 1la of the resin frane nolded together with
the coreless armature coil 12 into one body and enbed a magnetic materi al
20-1 suchshswaninrBihgpre 7andrurihérmare ntit tis pomsdiblicl@lengecdla. Thanks
to such a conposition, since the nagnetic material 20-1 is nore reliably
hel d and exhend apl acw pogbiavr30i ah the eppeaiteraide 19fi Whe pheobody, the
manuf acturing process is nmplified. In the above-nentioned enbodi nent, a
case thatpofgéoﬂléﬁdtﬁaﬁhétCQIeigsﬁl%FE@H“Fﬁt%Ohha}¥e@%damﬂk?sthalternately
given N and S Eoles has bien d scrlbed IS sonetipes ggre proper to

di vi de t hBagne acnaaﬁsfla #Ar PE?éﬁF gﬁaPlb%?tér%eB%ﬁHIﬂﬁ on relation
to the central 8 e of hotatlog of . the corelg éle ngturﬁ co
Al t hough hd 3ﬁo§g HBntPohd8 ERD d|ﬁ§nfs 8CG°RYR tH 1R ture 10 is

d I I 2 I
oomature BeofaSkDInCYTALS GRE <BAENCHGE TRA of Pen8 RESEn ErhdE TOICLTT

1 Lo | arl

to the arigfhed’ I@gs%ﬁ%?{g%@%?‘cﬁesgaéﬁlégéS?JéI%Eé%fﬁé??;?éz2%??%@**@‘ Y
descr'bedeQ9V§ndtQﬂbé&”ﬁtMB?ne%QcCﬁBtgﬁléﬂnﬁbhiYSﬁéﬁr&§dah01EHﬁn pl¥ sinply

maki ng the Tmagnetic materia project fromone side edge 1la of the

- 13 -  and the like into this one side edge 1la. Thanks to such a
composition, since the magnetic material 20-1 is more
reliably held and can be molded together with the resin
frame 11 into one body, the manufacturing process is
simplified. In the above-mentioned embodiment, a case that
the field magnet 21 is divided into quarters and is
alternately given N and S poles has been described, but it
is sometimes more proper to divide the field magnet 21 into
eight equal parts depending upon relation to the central
angle of rotation of the coreless armature coil 12.

Although the above-mentioned embodiment is a case

that the armature 10 is composed of a single coreless
armature coil 12, a case of two coreless armature coils 12
as shown in Figure 10 has also the same problem with
respect to starting the armature 10 to turn. In this case
also, similarly to the armature 10 composed of a single
coreless armature coil 12 as described above, the armature
10 can be smoothly started to turn by simply making the

magnetic material20-1 project from one side edge 1lla of the

- 13 -



-resinstrame 11 of the coreless armature coil 12. The above-nenti oned
enbodi ment has described a case of applying the invention to a vibration
genherator, but the invention can be applied also to an ordinary turning
notor and a stepping notor. Figures 11 to 13 show anot her enbodi nent
of an armature structure of a flat notor of the present invention. In
this enbodi nent, a permanent nagnet 20-2 projects sideward from one side
edge 1l a wésimef xdnww el hrevf | Une dcorekess faamdidre doil gt nmanent nagnet 20- 2
is formed into the shape of a slender round bar or cylinder and is
slightly curvedthaewabaize-seentsianed enhad ient dfasadegar ibediangase axi s hol e
15 as the center of rotation. That is to say, the projecting direction of
t he per ne@EmpPphHey the-nvenhien |40 puralihration rgenrrakorcthwh Hie
rotation or reverse rotation of the armature 10, and is perpendicular to
the one stREeREiRn 1730 be FpRbiRd 2EEY §Q DN FuPHng Bt h si des
of the pernmgnent nmagnpet 20-2 thanks to naking the sectional shape of the

per manent 2MAghet tRP I PR  he shape of a round bar. It is a matter of
course that the. permanent megnet 20-2 i.n the shape of a | inder also
brings the san&e]é‘f‘?reecﬁ nﬁ] to SHRL ?‘hoetr}ﬁ]? e %Pld‘fe‘bt r?fg)r%é} ic force of
t he er - e | ar ea
of the pesBERGFE Ebuctife SRR EIAEHPLOF o NEhS Bes e SRFACIR T

to say, Iipl&n{@CERSEEYméRe, CONSEARInd MR ImAGHEE PolPYPRL{&cfQrce to force

the armature - 14 -
sideward from one side edge 1la of the above-mentioned
resin framell. This permanent magnet 20-2 is formed into
the shape of a slender round bar or cylinder and is
slightly curved inwards so as to form a part of an arc
having an axis hole 15 as the center of rotation. That is
to say, the projecting direction of the permanent magnet
20-2 is nearly parallel with the direction of rotation or
reverse rotation of the armature 10, and is perpendicular
to the one side edge lla. It becomes easy to form N and S
poles at both sides of the permanent magnet 20-2 thanks to
making the sectional shape of the permanent magnet 20-2
into the shape of a round bar. It is a matter of course
that the permanent magnet 20-2 in the shape of a cylinder
also brings the same effect.

Since the strength of a magnetic force of the

permanent magnet 20-2 depends upon the length or the
sectional area of the permanent magnet 20-2, they need to

be properly selected. That is to say, it is necessary to

consider that while a magnetic force to force the armature

- 14 -



;lqtto«étop at a specified position is required when stopping it, the
magnetic force nust be to such a degree that it does not inpede rotation
of-the armature 10 when it 1is rotating. The shape of a permanent magnet is

not limted to a slender round bar or cylinder |ike the permanent nagnet
20-2, but the sane effect can be obtained also by projecting a small piece
In the shape of a flat plate or an ellipsoid. Figure 13 shows a

positi onalOrebastop at ahspechfied pesoppdngis heeguiveedirehd® havi ng the
above-nentioned conposition by means of a field magnet 21. The field
magnet 215taprpbRdi hbd Bhednagrehic afereR Mwsh beak? cfuchnd deg¥efgi ng N and
S poles alternately with each other, and rotatably holds the pivot portion
13 of thethRtaitirdoed et thHeedentetabiornelsthe ARayHere 210 R the

armature 10 is, turned %%gcﬁggse o/ countercl ockwi se over the field magnet
21 and t hef 2OBBLARIsolk e § Pﬁjpﬂﬁrya RN MR & NG mat ure coi |

12 of thejaroptyre 10 is tyrned off,.the S and N poles of., the pernmanent
mmanet oL onaFedr fo g FobdcR Eolpd e er eRLiRAeRal s otne"or Pthe 1 ol d
magnet 21 r e, ar yat [ o] LN s§ at re.the
cent er inpgﬁgav%ﬂgiﬁgé?%glz T?Zc#égn%g? ?%@épg?ﬁgﬂgn?gnn%%ng?%ggggdis

| ocated o bt d s LRe s e .+ an h Lel d magnet
21. That ?%é?oggag?obﬁgglégngt%$§f¥0§?§c§i%%pg%§o€§%§§h§£h%pg}étof t he
field mgpehte2drahnaBy1ip8Bid) a state where it is shifted by an angle
[err]2 corresponding to half of the length of the pernmanent

- 15 - Figure 13 shows a positional relation at the time of

stopping the armature 10 having the above-mentioned
composition by means of a field magnet 21. The field
magnet 21 is obtained by dividing a disk into quarters and
arranging N and S poles alternately with each other, and
rotatably holds the pivot portion 13 of the armature 10 at
the center of the field magnet 21. When the armature 10 is
turned clockwise or counterclockwise over the field magnet
21 and then a power source to supply power to the coreless
armature coil 12 of the armature 10 is turned off, the S
and N poles of the permanent magnet 20-2 are respectively
attracted to the N and S poles of the field magnet 21 and
thereby the armature 10 is stopped in a state where the
center in the longitudinal direction of the permanent
magnet 20-2 is located on a border line 22 between the N
and S poles of the field magnet 21. That is to say, the
armature 10 is stopped over the N pole of the field magnet
21 at any time in a state where it is shifted by an angle

02 corresponding to half of the length of the permanent

- 15 -



.magnet.. 20-2, and cones into a state where one side portion 12a of the
cofel ess armature coil 12 projects to the other side S pole adjacent to
it« The reason is that when the arnmature 10 is stopped the N and S pol es
of the field nagnet 2land the S and N pol es of the permanent nmagnet 20-2
respectively attract each other, and therefore the pernmanent nagnet 20-2
and the field nmagnet 21 overcone a free rotation of the armature 10 and
force it hagseomRet2, tdnd pomesi bntola stuebte awheye cneceideepsrtioportion
12a of the coreless armature coil 12 projects greatly to the S pole side
from a dobhdanof ometteréless ampatur@icohkbr b2 tprojechatto eti® osheifficul t
to start, the armature 10 results in starting to snmoothly turn.

UTI LI ZABI 8ide $ NeohpUBTTRCent to ih. aiThe meagan sis Jdialy ahgn £he at not or
of the present invention conmposed in such a manner, since an armature is
provi ded FBRLArFalPels cShaPRedalherNaangdef nppbas dhghle Hi9ldég N and S
pol es and when the arnpture | stog ed to turn the magnetic material or

t he per mef@gRet natard FgelﬁcaPédNaP fﬁ% pbuharperReneRh PREARE afl-3 pol es

f the field h N [
posi {1 on, TEVRRC BV EHiat i E2EbrBeBCoBRe onentr L aboLare| E8E ar mat ur e col |5

s reliably podspoplbhys $hast at pulUERe ARCh A58 ! SEULLLDG,EI gL Ot T

can be m ni atur and norée [ ghtene he i nvéntion I's nore

_ef flgcfi Ver} Qe £ALLER6H 081 OLnaNa RhABLLEC150LRE EOFRESEH €6 stop at
that position. In such a way, since one side portion 12a
of the coreless armature coil 12 projects greatly to the S
pole side from a domain Z on the field magnet 21 where the

armature 10 is difficult to start, the armature 10 results

in starting to smoothly turn.

UTILIZABILITY IN INDUSTRY

In an armature structure of a flat motor of the
present invention composed in such a manner, since an
armature is provided with a magnetic material or a
permanent magnet having N and S poles and when the armature
is stopped to turn the magnetic material or the permanent
magnet is located at the boundary between the N and S poles
of the field magnet so that the coreless armature coil
comes to a starting position, even an armature composed of
one or two coreless armature coils is reliably and smoothly
started to turn and as a result the flat motor can be more
miniaturized and more lightened, and the invention is more

effective to realization of an armature motor composed of
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.one or-two coreless armature coils in a viewpoint of man- hour and cost in
a manufacturing process, and as a notor used in a vibration generator, an
armature structure of one «coreless armature coil having a greater
eccentric action brings a greater effect for the purpose of obtaining a
greater vibration.

- 17 -

' one or two coreless armature coils in a viewpoint of man-

hour and cost in a manufacturing process, and as a motor
used in a vibration generator, an armature structure of one
coreless armature coil having a greater eccentric action
brings a greater effect for the purpose of obtaining a

greater vibration.



,~MHAT IS "CALITNED T'S:™ 17" An armature structure of a flat notor conprising an

arnat tor having one or plural coreless armature coils
provi lﬂﬂﬂﬂ‘ ” !!Hﬁ! gnet having alternately N and S poles so as to
rel atiwe axi al spacing between the armature and the field

magnet , mhereln the armature is provided with a nagnetic material and
when the armature is stopped to turn the coreless armature coil is
brought (VAL sISarQW&ibsI&i on by positioning the nmagnetic material at the
boundary between N and S magnetic poles of the field magnet and making the
N and S poi e&NoRrmaka e §¢&uﬁ§§ﬁ@t°§né fRatSMekQINCABPELSdBGeAR ed i n the
magnetic materi al res ectively attract each other. 2. An arnature

struct ur 2grathre B pblat Mphesihay g one R WAk, G9L8168Rs or havi ng

one or pIuraI corele ar maf coils p ovuged over a fleld magnet havi ng
al t er nat t§™ ’pfﬁ e%r%‘bli%‘f VeIt RN RAPWRAV P axi al spaci ng

bet ween t

provi ded n%%i%ane%’f rragrﬁo I%as\r;c}ag‘bseho a%gf 2 n?]eys t err{gr%ergr‘%hles

Starting %%ls? MREIIAS Sedns MR 0TI e nteLd Wil oy ”

bet ween éﬁ§1 e Magnetic poles of the field nagnet and maeking the N and S
pol es of t% el d magnet and the S and N poles of the permanent magnet

respecti vghy @hdtete €88 pAdVRled with a magnetic material and whed8 -
the armature is stopped to turn the coreless armature coil
is brought to a starting position by positioning the
magnetic material at the boundary between N and S magnetic
poles of the field magnet and making the N and S poles of
the field magnet and the S and N poles generated in the
magnetic material respectively attract each other.
2. An armature structure of a flat motor comprising an
armature of a flat motor having one or plural coreless
armature coils provided over a field magnet having
alternately N and S poles so as to relatively turn with an
axial spacing between the armature and the field magnet,
wherein;
the armature is provided with a permanent magnet having N
and S poles, and when the armature is stopped to turn the
coreless armature coil is brought to a starting position by
positioning the permanent magnet at the boundary between N
and S magnetic poles of the field magnet and making the N
and S poles of the field magnet and the S and N poles of

the permanent magnet respectively attract each other.
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23.7.An a ucture of a flat notor according to claim1l or 2, _
mhereln me rﬁ” said coreless armature coils is one and a magnetic
nﬁterlal1y %.pe gnet having N and S poles projects fromone side
portion of a frame holding the coreless armature coil. 4. An arnature
structure of a flat motor according to claim1 or 2, wherein; the nunber
of said coreless armature coils is one and a magnetic naterially a
per manent 3paghRtarmyture Nstruct ereod £sa i lanbmoltesd accerdimgretdiol di ng t he
coreless armature coil. _
- 19 - claim 1 or 2, wherein;

the number of said coreless armature coils is one and a

magnetic materially a permanent magnet having N and S poles

projects from one side portion of a frame holding the

coreless armature coil.

4. An armature structure of a flat motor according to

claim 1 or 2, wherein;

the number of said coreless armature coils is one and

a magnetic materially a permanent magnet having N and

S poles is embedded in a frame holding the coreless

armature coil.
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