AUG 2004 DESCRI PTI ON ACTUATOR TECHNI CAL FI ELD The present inventk of)i €ljgs es
to an actuator which is used for transferring a head of a nagnetic disk
drive and the |ike. BACKGROUND ART Hereinafter, a conventional actuator
will be described with reference to figures Figures 7 to 10 are di agrans
for illustrating structures conventioOnal actuator; figure 7 is a sectional
view illustrating the actuator; figure 8 is a perspective view
illustrating a noving part of the actuator; figure 9 is a sectional view
illustrating a nmetallic nmold for formng the noving part of the actuator;

and figure 10 is an enlarged vi i ting a termnal section of
figure 9. In figure 7, nuneralsﬁgﬁgéééﬁ%éﬁ denot e opposite yokes which
are provided with a predeterm ned space therebetween; nuneral 22 denotes a

coil which is novably wound between the yokes 2l1a and 21b; and nuneral 23
denotes a permanent magnet which is attached between the yokes 2l1a and 21b
and to at | east one of the yokeS'%EEP%$BBies a magnetic field to the coi

22. The permanent magnet 23 is attached to the yoke 2la in the 11 AUG 2004
exanpl e shown in figure 7, magnetized as shown in figure, and applies a

azggﬁéégnagggbkgEige coil 22. In figure 8, nuneral 22 denotes the coi

The present invention relates to an actuator which is used

for transferring a head of a magnetic disk drive and the like.

BACKGROUND ART

Hereinafter, a conventional actuator will be described
with reference to figures 7 to 10.

Figures 7 to 10 are diagrams for illustrating structures
of a conventional actuator; figure 7 is a sectional view
illustrating the actuator; figure 8 is a perspective view
illustrating a moving part of the actuator; figure 9 is a
sectional view illustrating a metallic mold for forming the
moving part of the actuator; and figure 10 is an enlarged view
illustrating a terminal section of figure 9.

In figure 7, numerals 2la and 21b denote opposite yokes
which are provided with a predetermined space therebetween;
numeral 22 denotes a coil which is movably wound between the
yokes 21a and 21b; and numeral 23 denotes a permanent magnet
which is attached between the yokes 2la and 21b and to at least
one of the yokes and applies a magnetic field to the coil 22.

The permanent magnet 23 is attached to the yoke 2la in the



wound between the yokes 21a and 21b, and numeral 25 denotes a hokdfindUG 2004
menber made of a thernoplastic resin, which holds the coil 22. Nuneral 26
denotes a housing nmade of nmetal material such as alum numalloy and the

| i ke, and a rotation constraint neans gan be fitted in a hole 27 provided
at the housing 26 and a nmagnetic head can be fitted in a hole 28 (the
rotation constraint neans and the magnetic head are not shown in this
figure). Nunerals 29a and 29b denote termnals to which both end parts of
the strand of the coil 22 are electrically connected. Usually, the

termn ﬁﬁ%@ b: are.:| nsi Ve 0_pLkn- shaped ones de of
conduc%x\%e nat Z%}?oa a%@ gﬁgp%g?’ nﬁlﬁ%er%.zgg A ngﬁé’gmalfq egf%‘f’ée(:i?egit
board i jncliudj t art ich tr its a current froma current
gener atag)g’r}ligoé]u%cgna(ilg%@g%o%?gt &% ecﬁcflggfé?ra the pin-shaped terninals
29a and 29b.. figure 8,,the coil . 22.is, wuynd in a shape of a trapezoid, and
when a curr éft ﬁ'r?uf%l%’ck%"ggraflr é@t 509 spa’gté%dc?ﬁgoﬂﬁ‘ﬁcr’t H& dvabdy a
force is ggnﬁr%%%g igithe coi | é% in %gcordance with the Flemng' s |eft
hand rUPBRARELMEET: Jille 2PKS% edpnabfe Aikre@RdmReralapPoilienatins aase,
in figure .7, in a part op the right side of the coil 22 in the page, a
currenﬁoigbﬁg MEMSRT: Made 0L Y TBRrPRplasdda Feninnewhishghodids Hehpage

in a part. on the left side of the coil 22 in this page, the

and 4 A Zag .
currentoH ofd - f r JHMER@ InZht deRRteF AhBopsdaa ade ofrmetdd madexigel \Wien

a current_in a counterclockwi se direction is
such as aluminum alloy and the like, and a rotation constraint

) means can be fitted in a hole 27 provided at the housing 26 and
a magnetic head can be fitted in a hole 28 (the rotation
constraint means and the magnetic head are not shown in this
figure). Numerals 29a and 29b denote terminals to which both
end parts of the strand of the coil 22 are electrically
connected. Usually, the terminals 29a and 29b are inexpensive,
so pin-shaped ones made of conductive material are employed.
Numeral 30 denotes a flexible circuit board including a
conductor part which transmits a current from a current

) generation source {(not shown) to the coil 22 via the pin-shaped
terminals 29a and 29b.

In figure 8, the coil 22 is wound in a shape of a trapezoid,
and when a current in a clockwise direction is passed through
the coil 22, a force is generated in the coil 22 in accordance
with the Fleming’s left hand rule, and the coil 22 moves in the
direction of an arrow 24. 1In this case, in figure 7, in a part
on the right side of the coil 22 in the page, a current flows

from the far side of the page to the near side of the page, and



passed through the coil 22, the coil 22 noves in the opposite directi G @004
the arrow 24. In this case,figure 7, in a part on the right side of the

coil 22 in this page, a current flows fromthe near side of the page to
the far side of the page, and in a gart on the left side of the coil 22 in
the page, a current flows fromthe tar side of the page to the near side
the page. Here, the coil 22 is set by a stopper (not shown to nove only
within a coil novable range. Next, a production nethod of the conventional
actuator novable part will be described with reference to figures 8 and
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the coil 22, th i n-shaped termnals 29a an 9h (not, shown in.figure 9)
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metallic s 31 d 31h, d the the lastic resin is injected into
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Integrating the cojl 22, the housing 26, and the pin-shaped AUG 20(

ter 1R tRdtBehaTERY i2dur e 1P q‘ilhl% heafer ain £190E® B1alDaRd 31b, the

| ongi tudi nal direction of the pin-shaped termnals
art on the right side of the coil 22 in this page, a current

flows from the near side of the page to the far side of the

) page, and in a part on the left side of the coil 22 in the page,
a current flows from the far side of the page to the near side
of the page. Here, the coil 22 is set by a stopper (not shown }
to move only within a coil movable range.

Next, a production method of the conventional actuator
movable part will be described with reference to figures 8 and
9.

In figure 9, numerals 3la and 31b denote metallic molds
and, for convenience’ sake, the metallic mold 31b is described
on the upper part, but the mold 31b is a lower mold and the
mold 31la is an upper mold. Numeral 32 denotes a direction of
sebaration between the metallic molds 31la and 31b.

Initially, the coil 22, the pin-shaped terminals 29a and
29b (not shown in figqure 9) to which the coil 22 is connected
and the housing 26 are positioned in the metallic molds 3la and
31b, and the thermoplastic resin is injected into the metallic
molds 3la and 31b, thereby forming the holding member 25, and

integrating the coil 22, the housing 26, and the pin-shaped
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29a and 29b is directed in the same direction as the netallic mold’ 4 Ayg 201
separation direction 3 Next, the flexible circuit board 30 is fixed on
the housing 26 by a fastening nmeans such as a screw (not shown). At this
time, parts of the pin-shaped terningls 29a and 29b, exposed fromthe
hol di ng menber 25, are inserted into'the holes 30a and 30b provided at the
conductor end part of the flexible circuit board 30, and projecting parts
of the pin-shaped termnals 29a and 29b and the conductor part are
connected electrically with solder. Next, a structure of the pin-shaped
term nal . [ A conventional agctuator. novahl e part wl 1l
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pi n-shaped termnal 29a is held, by the hol ding nenber 25, and the other end
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part, of th |,n-shaped termnals 29a, which is buried in the holding
memfer® ?Sldeaﬁ%b etRctiFesFrg dontdte AR ALERChiPR asoltdhe mealli®t her, in
a state where the exposed part of the pin-shaped termnal 29a is inserted
i nt &% Qﬁ9%¥éﬁk9%r€%¥8%81°6n3@he flexible circuit board 30, the exposed
part and the conductor part 30c of the flexible circuit board 30 are
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shaped term nal 29b is simlarly connected to the coil 22 and the flexible
ci r BABELHFadd By a fastening means such as a screw (not shown).

At this time, parts of the pin-shaped terminals 29a and 29b,
exposed from the holding member 25, are inserted into the holes
30a and 30b provided at the conductor end part of the flexible
circuit board 30, and projecting parts of the pin-shaped
terminals 29a and 29b and the conductor part are connected
electrically with solder.

Next, a structure of the pin-shaped terminal section in
the conventional actuator movable part will be described with
reference to figure 10.

In this figure, one end of the pin-shaped terminal 29%9a is
held by the holding member 25, and the other end is exposed
from the holding member 25. The coil strand 22c¢ is wound on a
part of the pin-shaped terminals 29%a, which is buried in the
holding member 25, and electrically connected thereto with
solder 33a. Further, in a state where the exposed part of the
pin-shaped terminal 29a is inserted into the hole 30a provided
on the flexible circuit board 30, the exposed part and the
conductor part 30c of the flexible circuit board 30 are

electrically connected with solder 33b. 1In addition, the pin-



According to the above-nentioned construction, the coil is flat tygde Aifd20
therefore the metallic nold separation direction (32) is set to be .
per pendi cular to the coil nmoving direction, for convenience in production

of the metallic nolds. addition, it ks difficult to arrange the _
| ongi tudinal direction of the pin-shaped termnal parallel with the coi
noving direction for the convenience in production of the netallic nolds,
and therefore the longitudinal direction of the pin-shaped termnal is
directed in the sane direction as the netallic nold separating direction.
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') direction of the pin-shaped terminal parallel with the coil
moving direction for the convenience in production of the
metallic molds, and therefore the longitudiﬁal direction of the
pin-shaped terminal is directed in the same direction as the
metallic mold separating direction.

Therefore, in order to ensure the length of the pin-shaped
terminal, which is required for the positioning in the metallic
mold, a prescribed or more leﬂgth is required. Further,
because the pin-shaped terminals exposed from the holding

;) member are inserted into the holes at the conductor end part of
the flexible circuit board and electrically connected by the
solder, the exposed parts of the pin-shaped terminals cannot be
shortened. 1In addition, the part of the pin-shaped terminal,
which is buried in the holding member, cannot be shortened
because the part is wound by the coil strand and electrically
connected thereto with the solder.

The longitudinal direction of the pin-shaped terminal

formed as described above corresponds to the thickness



addition, as described above, in a state where pin shaped terninals afeAUG 2
inserted into the holes provided on the flexible circuit board, the

pi n-shaped term nals are covered and connected by the sol der, and

t herefore the pin-shaped term nal cgnnecting parts on the flexible circuit
board beconme |larger. As a result, adjacent permanent magnets or yokes
becone smal |l er, which prevents the whole actuator from generating a |arge
torque. Further, since the two pin-shaped term nals have the sane shape,
when these termnals are positioned in the nmetallic nolds, they may be
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its ,object to provide.an.,actuator which can thin an apparatus into which
t he R (ERGNT | KRS T alifod SalBTYpkiidricult FesRFpHifentilian® (toinner
DI SCLOSURE OF | NVENTI ON The present invention is made to achi eve the above
AUGRPPaF&HY%med obj ect, and an actuator according to Claim1 conprises:

plural yokes which confront each other with the provision of a

pr edet er At @fidiiat@n ¢ has cBeEGEAREd adWIVemhirha $taweuwhexel pimeed novably
between the plural_ yokes; a permanent magnet which is |ocated between the
pl uPBRPFEK E I LS t 3k einsorhed daso dilwe diolés pokeddedndmpie es a

magnetic field to the coil; a holding nmenber for holding the
flexible circuit board, the pin-shaped terminals are covered

B and connected by the solder, and therefore the pin-shaped
terminal connecting parts on the flexible circuit board become
larger. BAs a result, adjacent permanent magnets or yokes
become smaller, which prevents the whole actuator from
generating a large torque.

Further, since the two pin-shaped terminals have the same
shape, when these terminals are positioned in the metallic
molds, they may be erroneously placed. Thereby, the direction
of the current which passes through the coil becomes opposite
to the proper direction, which causes a malfunction that the
movable part of the actuator moves in the opposite direction.

The present invention is made to solve the above-described
problem and has for its object to provide an actuator which can
thin an apparatus into which the actuator is installed and

prevent the resultant malfunction.

DISCLOSURE OF INVENTION

The present invention is made to achieve the above-



‘¢oil, which is made of a thernoplastic resin; a housing to which thé AUG 2
hol di ng nmenber is attached at one end and to which a functional nenber can
be attached at the other end; and a flexible circuit board which transmts
a current fromthe outside to the coil, and portions of two pl ate-shaped
termnals at opposite end parts of a strand of the coil are electrically
connected and buried in the holding nenber, the housing being provided
with a projection, a conductor part of the flexible circuit board is

provided with. a %Ie i.nt o _which the1g7o ection is inserted, with an end
part, and EREICRNductGEbart aPdt he? Barer baF Ay B¥ctr9 cat 3" chnnect ed

to the t\/\/@ombaiee§hapﬁdratlermm Swh AGL Of $h MPnito eGloall mihedf Wwien ptesent

invention, in. the ctuator as defi ned |rléﬂe E] thpéglate shaped
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t hernopl asti c resin, qﬁt and t erﬂg%{é? se aratlgg an exposed part of
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a functional member can be attached at the other end; and a
flexible circuit board which transmits a current from the
ocutside to the «coil, and portions of two plate-shaped
terminals at opposite end parts of a strand of the coil are
electrically connected and buried in the holding member, the
housing being provided with a projection, a conductor part of
the flexible circuit board is provided with a hole into which
the projection is inserted, with an end part, and the
conductor part at the end part being electrically connected

to the two plate-shaped terminals.

According to Claim 2 of the present invention, in the
actuator as defined in Claim 1, the plate-shaped terminals
are formed by burying portions of the integrally constructed
two plate-shaped terminals in the holding member which 1is
made of the thermoplastic resin, molding, and thereafter

separating an exposed part of the plate-shaped terminal into

two.

According to Claim 3 of the present invention, in the
actuator as defined in Claim 2, one of the end parts of the
two plate-shaped terminals, which end parts are connected to

the coil strand, is longer than the other.
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the coil strand, is crank-shaped. According to Claimb5 of the presort

b AUG 291

invention, in the actuator as defined in Caim1l, the end part of the
flexible circuit board is U shaped. According to Claimé6 of the present
invention, a method for connecting a flexible circuit board, which
transmts a current fromthe outside to the coil, to an actuator which

conpri ses plural yokes which confront each other with the

provi sion of a

predet ermi ned space therebetween; a coil which is wound and placed novably
bet ween the plural yokes; a  perma en%ﬂgﬁgnet which is | ocated b%%meen t he
e i

plural yokes dHFOICEABhEE 1T 3" | Bal

RO 5FhéE yORERT ANd APp

gs a

magneti ¢ ficehdtbe hbedeoihed airhaldiimg 2yermber offorhBokdingatkbe o€oithe which

| di ng

is made of a thernoplastjic resin;, and a housjn to which the h

menber | s S¥Pt ZAREA SRR EHHAURRASE 0" R4 Ok HARRS! F0alCREREEFACAR be
attached athet BeiDtherarendis €odfKH-shHapgdt he steps of : burying portions of
two plate--shaped termnals to which both end parts of a strand of the

coil are electrically connected in a hol ding nmenber; provi

ding a

proj ection in thkeobausy ngoot1ihe AcbHathe; ppeswnti ngventialre frorthaserting

a projection of the housi

ng i.ntq.a,conduct or art of the flexible circuit
board, an8ShR*Erd Parts lnﬁgoépd?ﬁﬁl%.gTo e‘?ﬁfFFﬁgePFiﬁgetﬁgeﬁg%f%art of
t he fl exi biecurt netsirdd heaveshapedhe hol di ng nenber; inserting the projection

of the housing into the hole of the flexible circuit board,
end part of the flexible circuit board into the groove of

inserting the
t he hol di ng

menber; and el Betsrdiald yracdiaént bngft hke pEoesndt dnvpatiomf 4 heednd part to
the two pkg%eﬁggg£§¥kng a flexible circuit beoard, which transmits a

current from the outside to the coil, to an actuator which

comprises plural yockes which confront each other with the

provision of a predetermined space therebetween; a coil which

is wound and placed movably between the plural yokes:; a

permanent magnet which 1is located between the plural yokes

and attached to at least one of the yokes, and applies a

magnetic field to the coil; a holding member for holding the

coil, which 1is made of a thermoplastic resin; and a

housing

to which the holding member is attached at one end and to

- which a functional member can be attached at the other end,

comprising the steps of: burying portions of two plate-shaped

terminals to which both end parts of a strand of the coil are

electrically connected 1in a holding member; providing a

projection in the housing of the actuator; providing a hole

for inserting a projection of the housing into a conductor

part of the flexible circuit board, and an end part;

providing a groove for inserting the end part of the flexible

circuit board in the holding member; inserting the projection

of the housing into the hele of the flexible circuit board;

inserting the end part of the flexible circuit board into the

groove of the holding member; and electrically connecting the

conductor part of the end part to the two plate-shaped

terminals.



b AUG X

term nals. AUG 2( According to Claim7 of the present invention, a nethod
for connecting the flexible circuit board to the actuator as defined in
Claim6, the end part of the flexible circuit board is U shaped. As

descri bed above, an actuator according to Claim1l of the present invention
conprises: plural yokes which confront each other with the provision of a
predeterm ned space therebetween; a coil which is wound and pl aced novably
bet ween the plural yokes; a permanent magnet which is | ocated between the
plural yokes and attached to at |east dne of the yokes, and applies a
magnetic field to the coil; a holding mnenber for holding the coil, which

is made of a theraRRiastts cieshm & hausigigsbar Whwdhidilke, hal dichgoRenber is
attached at one end and to which a functional nenber can be attached at
t he ot her f&FdCORRACEIRT il B Lidqi C1p6atd htatch tor d&hsnipcsuatoeupfent from

the outsidertfeih@ncatiainang, Penti @i QfadtWoor PAL ex3bapere t eipbpats at
opposite end parts of a strand of the coil are electrically connected and

buri ed i nPPREINBT diTF§aPREmber, the housing being provided with a
projection, a conductor part of the flexible circuit board is provided

with a hole into which the projection is inserted, with an end part, and
the conductor P&rfeafrihRd APYsar E'beFhget el 19 rearfyteontett el b the two

pl ate--- SBa@eg;égérm NadFent i bACIRPE ese Ot I H-at §oxBaPREiter BbABSncan be
placed at arbitrary positiaons in the holding nmenber, and a novabl e part
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therebetween; a coil which 1s wound and placed movably
') between the plural yokes; a permanent magnet which is located
between the plural yokes and attached to at least one of the
yokes, and applies a magnetic field to the coil; a holding
member for holding the coil, which is made of a thermoplastic
resin; a housing to which the holding member is attached at
one end and to which a functional member can be attached at
the other end; and a flexible circuit board which transmits a
~current from the outside to the coil, and portions of two
plate-shaped terminals at opposite end parts of a strand of
the coil are electrically connected and buried in the holding
member, the housing being provided with a projection, a
conductor part of the flexible circuit board is provided with
a hole intc which the projection is inserted, with an end
‘part, and the conductor part at the end part being
electrically connected to the two plate-shaped terminals.
Therefore, both plate-shaped terminals can be placed at
arbitrary positions in the holding member, and a movable part
of an actuator which consists of the coil, the holding
member, the housing, the plate-shaped terminals and the
flexible circuit board can be thinned, and consequently an

apparatus into which the actuator of the present invention 1is

installed can be thinned.



nenber, the housing, the plate-shaped termnals and the flexible ciréuﬁps 2

board can be thinned, and consequently an apparatus into which the
actuator of the present invention is installed can be thinned. 4 AUG 21 10

According to Claim2 of the presenL invention, in the actuator as defined
in Cdaiml, the plate-shaped termnals are fornmed by burying portions of
the, integrally constructed two plate-shaped ternminals in the holding

menber which is mnade of the thernoplastic resin, nolding, and thereafter

separating an exposed part of the platl®-shaped termnal into _two,
Therefore, bot RCCREIPNGt ECshapel Ferdhi ndls ETHE ¢A¥FIY % or HRdATBR t he

flat surfacenapdd asnmenabhedapant @bikhhe, addlaboitahingPegoRskat 8205 the
coil, the holding nmenber, the housing, the plate-shaped termnals and the

flexi bl e &rechipimehoay dPUEHE I APSEdaBnt PY BRC appEiHiadd Vi FEFSHRNERSE he

actuator pf tHgcRLSRSMa | BYBMALON | sni RBbalHadiagn rRanthi npadn farther,
when nolded in netallic nolds, the integrated two plate-shaped termnals
are enpl oj@de &fd Eher dHGFEORAARF} hg resint hdldiRPnal @ heEBRES2EERT er t han

that of thgi¥dtdmqaldn Apeekdi port 0o £l Bhdn $1 He thappaESEARLIinAVEIMION, IN
the actuator as defined in daim2, one of the end parts of the _two
pl at e- shap&y tB1aRefare; RptRentihPlisdershared dhfecrda €87 Phe2idY strand,

is longersdhavy t bg other f1iher el offe,t hgna disSchbibined | @arbet yeencde both
pl ate-shaped termnals is easier, and the assenblﬁ failure of eH%Pneously

connect i MFEUAET #PrFRaFershir s HE &I QitandPEaRobet Ry dURthedd. |

housing, the plate-shaped terminals and the flexible circuit
board, and consequently an apparatus into which the actuator
of the present invention 1is installed can be thinned.
Further, when molded in metallic molds, the integrated two.
plate-shaped terminals are employed, and therefore handling

of the terminals becomes easier than that of the prior art.

According to Claim 3 of the present invention, in the
actuator as defined in Claim 2, one of the end parts of the
two plate-shaped terminals, which end parts are connected to
the coil strand, is longer than the other. Therefore, the
discrimination between the both plate-shaped terminals is
easier, and the assembly failure of erroneously connecting
the terminals and the coil strand can be prevented. In
addition, when molded in the metallic molds, an erroneous
placement of thé plate—-shaped terminal in the metallic molds
is prevented and the both plate-shaped terminals can be
correctly connected at predetermined positions o©f the

flexible circuit board, whereby the malfunction that the coil

moves in the opposite direction can be prevented.

According to Claim 4 of the present invention, in the
actuator as defined in Claim 2, one of the end parts of the
two plate-shaped terminals, which end parts are connected to

the coil strand, is crank—-shaped. Therefore, the



addi tion, when nolded in the netallic nolds, an erroneous placenent éUGtHE4
pl at e-shaped termnal in the netallic nolds 1is prevented and the both

pl at e-shaped term nals can be <correctly connected at predeterm ned
positions of the flexible circuit board, whereby the mal function that the
coil noves in the opposite direction can be prevented. According to Caim
9 of the present invention, in the actuator as defined in Caim2, one of
the end parts of the two plate-shaped term nals, which end parts are
connected to the coil strand, is crank-shaped. Therefore, the 4 AUG 2004

11 di scriHiSeatnme betweche Biten pl be'd shhpeat depsiinal $eirginabsi er isand t he
assenbly faishdge %fnderﬂlr@"eé)éjssérr}bl%zonfﬁqtdr@g of N rfc%égu@:% S c%?l%etctﬂgngol !

strand can be prevented In addi'tion, when no in the netallic”nolds,
an erronedli§ wEdawdst ®0dt Haepl apdl sf‘ﬁe‘:ﬁ”@ddt e¢=’m nzli’le i prevantest-al Thc ol ds

is prevenﬁggléﬂglthﬁh@ﬁthm@B@BeJ§haﬂﬁg ﬁ@fﬁiﬁﬁ!smgﬁﬂsbeanc% géhﬁs

connected at predet erm ned positions of the flexible circul { “boar d
t he nmal f uRéRFEFIFthATL tHe diate-gbopedi heﬁmeladpe@sﬂth@ dietedd L onmehds be

prevent ed; s AGHQAENREAt Oarfd itRE5 BSert NG 1REESEMLdNVeBLL AL 1d NLie pact uat or
as defi neélsl n Claiml, the end part o? the fl epm ble ci rclwt %gar%gl S

U shaped. CORERE T e qq{@e@éﬁﬁecﬁtng Rrgdesesningsbt hPe et isingt e-oshapide

term nal seandidike &1 exiil ep&dFEUi knabeged neq&uﬁetw%' kgLe and a-dpvable
part of the actuator which consi sts of the coil, the holdi ng nenber, the

housi ng, MY¥¥RE pPlafFle sPRRRY e At REE EomMR ke Prexemiad-circuit board can

') According to Claim 5 of the present invention, in the
actuator as defined in Claim 1, the end part of the flexible
circuit board is U-shaped. Therefore the connecting parts of
both the plate-shaped terminals and the flexible circuit
board can be smaller, and a movable part of the actuator
which consists of the coil, the holding member, the housing,
the plate-shaped terminals and the flexible circuit board can
be thinned, and consequently an apparatus into which the
actuator of the present invention is installed can be
thinned. Further, due to miniaturisation of the connecting
parts of the plate—shaped terminals and the flexible circuit
board, adjacent yokes or permanent magnets can be enlarged,

whereby a large torgue can be obtained.

According to Claim 6 of the present invention, a method
for connecting a flexible circuit board, which transmits a
current from tﬂe outside to the coil, to an actuator as
defined in Claim 1 comprises the steps of: burying portions
of two plate-shaped terminals to which both. end parts of a
strand of the coil are electrically connected in a holding
member; providing a projection in the housing of the
actuator; providing a hole for inserting a projection of the
housing into a conductor part of the flexible cireuit board,

and an end part; providing a groove for inserting the end



& AUG .
be thinned, and consequently an apparatus into which the actuator of the
present invention is installed can be thinned. Further, due . to
m niaturisation of the connecting parts of the plate-shaped term nals and
the flexible circuit board, adjacent yokes or pernanent magnets can be
enl arged, whereby a |arge torque can be obtained. According to Caim6 of
the present invention, a nmethod for connecting a flexible circuit board,
which transmts a current fromthe outside to the coil, to an actuator as
defined in daim31 conprises the steps?of: buryin% portions of two
pl at e- shap@dtt étfmi B s Tt exiht e hcheeh enbopedt t 0 ofthg hetlfdapd SEmPRE coil are
el ectri calinkeeonngcid pioRRbAI BE ABNRSES i Y OVtdl RPanBEQ] 86t RN i N the
housi ng of the _actuator; providing a hole for inserting a projection of
the housifA§*iRt® ac6dbct BPapait BIsamént| ekpdl eendd r d@itt bedr dtheand an
end part; fpeQvhHd NG @ udR0B%Er& 0L ni fs@ld ifi@otBeoenphd thAUGHBAREnLOE ; t he
flexible circuit board in the holding nmenber; inserting the projection of
t he housi ABdi MlGCtRacHble 6pPnefpeting ekid| 6CBFREAL BoBF dOTi fdert¢®d the end
part of thgrtflexi bl citheui bihearshigdo herf{eove ofrherhpl di ng,orenber
and el ectrically connecting the conductor part of the end part to the two
pl at e- shape® ST RAFSULTThEPRFdr &emehRs fiisgrblancti Fi®i CoBBAFHI YA ns
fixed andpébgedipnract i ¥idyibket weenuthe ddaeui bhed Civreli ticbaarsy and; t he
actuator is inproved along with their workability. According to Caim?7 of

ong
the preseHfPTMFAChELBRI B rhetiisd * FBFFdnedting the flexible circuit board

to the actuator as
According to Claim 7 of the present invention, a method
for connecting the flexible circuit board to the actuator as
defined in Claim 6, the end part of the flexible circuit

board is U-shaped.
BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a perspective view for illustrating a



defined in Claim6, the end part of the flexible circuit board is t AUG
U-shaped. BRI EF DESCRI PTI ON OF DRAWNGS Figure 1 is a perspective view for
illustrating a AUG 13 structure of a novable part of an actuator according
to a first enbodi nent of the present _invention. Figure 2 is -a plan view
for illustrating a structure of t hel8ct uat or novabl e part according to the
first enbodi nent the present invention. Figure 3 is an enl arged perspective
view for illustrating a structure of a plate-shaped termnal in the
actuat or novabl e part according to the first enbodi nent the present

invetho . Figure 4 %i a gartial sectional view of nmetallic nolds for
f or &%ﬁ?&%& #A rOYRHA6 BApdr CTaddbrafi HHA T t AECPEAINT dithuiterEtof the
present invention. Figure 5 is an enlarged perspective view for
il MEPT Qf (feh@reEesenp| dVeIdMt terminals in a novabl e part of an
actuator according to a second enbodi nent of the present invention. Figure
6 is an EHI G peF spRtrBeVipWWIiPg: Llluskraking aaRsrHetuge @&t ures of
pl at e-shaped terminals in the actuator novable part according to the
secthe embyditeanmaosfahlke preteaccordviag iton.the first embodiment of

the present invention.

Figure 3 is an enlarged perspective view for illustrating

a structure of a plate-shaped terminal in the actuator movable
) part according to the first embodiment of the present invention.

Figure 4 is a partial sectional view of metallic molds for
forming the actuator movable part according'to the first
embodiment of the present invention.

Figure 5 is an enlarged perspective view for illustrating
structures of plate-shaped terminals in a movable part of an
actuator according to a second embodiment of the present
invention.

Figure 6 is an enlarged perspective view for illustrating
) another structures of plate-shaped terminals in the actuator
movable part according to the second embodiment of the present
invention.

Figure 7 is a sectional view illustrating a conventional
actuator.

Figure 8 is a perspective view for illustrating a

structure of a conventional actuator movable part.

Figure 9 is a sectional view illustrating metallic molds

for forming the conventional actuator movable part.



Figure 7 is a sectional viewillustrating a conventional actuator. F ghli®:
8 is a perspective view for illustrating a structure of a conventi onal
actuator novable part. Figure 9 is a sectional viewillustrating netallic
nolds for form ng the conventional, actuator novable part. 4 AUG 14 Figure
10 is an enlarged view of a connectihg part between pin-shaped termnals
and a flexible circuit board in the conventional actuator novable part.

BEST MODE TO EXECUTE THE | NVENTI ON ( Enbodi ment 1) Hereinafter, an actuator
according to a first enbodi nment the present invention will be described.

Fi gures an d|a rans_for Lustr a structure_a, npvabl e part of
t he actugf d}e nﬁ %?gsgﬁfwi 3gﬁt Sneqiyirg gLty be gwgeﬂ)
nuneral 1 denotes a

erspective VI M/and f| ure, 2 i an view, figur
o PiRahABRE: gﬁrﬁll&@r}ﬁg&“da"“h’g}rﬁﬁg Rofbertidr HRATA niAt RBecoi | 1, whi ch
I s nmade thernnilas |c resin. Nuperal denotes a housing nmade of a netal

mat €PRYPNL LPRASS A5] HﬁFﬁﬁn@ﬁW%ﬂl%rPﬁﬁErnnplastlc resin, and a rotation
constraint means and a nagnetic head can be fitted in a hole 4 provided at
the housing 3 (the rotation constraint neans and the magnetic head are not
shown). Numeral s 5a and 5b denote plate-shaped termnals to which

BEST MODE TO EXECUTE THE INVENTION
(Embodiment 1)

Hereinafter, an actuator according to a first embodiment
'} of the present invention will be described.

Figures 1 and 2 are diagrams for illustrating a structure
of a movable part of the actuator according to the present
invention, and figure 1 is a perspective view and fiqure 2 is a
plan view.

In figures, numeral 1 denotes a coil and numeral 2 denotes
a holding member for holding the coil 1,'which is made of a
thermoplastic resin. Numeral 3 denotes a housing made of a
metal material such as aluminum alloy or thermoplastic resin,

and a rotation constraint means and a magnetic head can be

R

fitted in a hole 4 provided at the housing 3 (the rotation
constraint means and the magnetic head are not shown}).
Numerals 5a and 5b denote plate-shaped terminals to which
opposite end parts of a strand of the coil 1 are electrically
connected, respectively, and numeral 7 denbtes a flexible
circuit board comprising a conductor part which transmits a
current from a current generation source (not shown) to the

coil 1 via the plate-shaped terminals 5a and 5b. As



opposite end parts of a strand of the coil 1 are electrically connbc%eﬁUGJ
respectively, and nuneral 7 denotes a flexible <circuit board conprising a
conductor part which transmts a current froma current generation source
(not shown) to the coil 1 via the plate-shaped termnals 5a and 5b. 4 AUG
15 characteristics of this first en di rent, the two pl ate-shaped
termnals 5a and 5b are provided on the side of the holding nmenber 2 in the
sanme direction as the coil noving direction and the two pl ate-shaped

termnals 5a and 5b are arranged so as flush with each other. The actuator
er manent magnet (_not

novaRl| rt_is,sandwi.ched by .plural yokes and p
shoaﬁyﬁﬁﬁ$%%r%€té$faeﬁeﬁ%ﬁg é&fs tﬁy%éééﬁ?nFrk@g?héﬂﬂnﬂkﬁﬁ¢nﬁ%?P9d
strycture. .The.coil .1 is wound in a shape of a trapezoid, and when a

cur rFEHIENRLH S %’&‘Qm?geaél'ier BIOVie% ‘ib‘gs@é% shegughk the dwldinga force is
generated i.nh coil | in accordance with the Flemn left hand rule and the
coi e & 1h the sRprecHisgciHom a5 the epibwnevingedizeak¥emt6in t he
T counterclockw se ditection i s passed through the coitI; the coil +-noves-
i nt §0Eh& PG 0 (RLareeehapad: Serpdnads t5f and ofb6arghercanged isosas by a
stopper (not shown) to be able to nove only within the coil noving range.
NextO PRe fami¥ 3tith iearheehbEref the actuator novable part according to
the first enbodi ment of the present invention will be described with
referencghgoagq$gt9;;mqwﬁble part is sandwiched by plural yokes

and a permanent magnet (not shown) which is attached to one of

) the yokes, like the conventional structure.

The coil 1 is wound in a shape of a trapezoid, and when a
current in the clockwise direction is passed through the coil 1,
a force is generated in coil 1 in accordance with the Fleming’s
left hand rule and the coil 1 moves in the direction shown by
an arrow 6. When a current in the counterclockwise direction
is passed through the coil 1, the coil 1 moves into the
opposite direction to that of the arrow 6. The coil 1 is set
by a stopper (not shown) to be able to move only within the

“) coil moving range.

Next, the manufacturing method of the actuator movable
part according to the first embodiment of the present invention
will be described with reference to figures 1 to 4.

Figure 3 is an enlarged perspective view for illustrating
structures of plate~shaped terminals in the actuator movable
part, and figure 4 is a sectional view of metallic molds for
forming the actuator movable part. Further, for the same

components as those in figures 1 and 2, the same reference



Figure 3 is an enl arged perspective view for illustrating structuresliotAUG 2
pl at e-shaped termnals in the actuator novable part, and figure 4 is a
sectional view of metallic nolds for form ng the actuator novable part.
Further, for the same conponents a§£§hose in figures 1 and 2, the sane
reference 4 AUG 2 1 6 nunerals are used and the descriptions will not be
given. In figure 3, the plate-shaped termnal 5 is plate-shaped. one end

the plate-shaped termnal 5 is in one piece,and the other end is forked.

The constricted parts 5¢c of the two end parts of the plate-shaped term nal
ectively, and

' ds;of .th N d
ol coltHEE Y 208 8RRA%a0R, G Nto e ilhs RiMr Ak ST ehote the

ele y connec
ormnal B FRUBER Pt Bl PREA NREPLRE Lag ddd FF KRTRR P ERper and
i v O SOt oL ARG PR SR ot BeinafacaionR ARG Fhe ol d
separation djrectjon 8¢ is _set the direction perpendicular to the coi
mov PG & And %‘?P‘_B%‘gaus i?hé’%‘&iﬁr%?fr%d dartat Seypd &h@ o FR@ction is
COMpeR S o Und Plat e shdpel ceoninal ard wasnd by the epposite

ends of the coil strand 1, respectively, and electrically

connected thereto with solder. Numerals 5h and 5i denote the
j longitudinal direction and the transverse direction of the

plate-shaped terminal 5, respectively.

In figure 4, numerals 8a and 8b denote'upper and lower

metallic molds, respectively, and numeral 8c denotes a

separation direction of the upper and lower metallic molds 8a

and 8b. The metallic mold separation direction 8c is set to be

the direction perpendicular to the coil moving direction 6

because the coil 1 is of flat type and the direction is

convenient for positioning the coil 1 in the metallic molds 8a
) and 8b.

The plate-shaped terminal 5 is a terminal as

characteristics of the present invention and, since it is

plate-shaped, both of the longitudinal direction 5h and the

transverse direction 5i of the plate-shaped terminal 5 can be

arranged parallel with the coil moving direction 6 in metallic

molds 8a and 8b, and the plate-shaped terminal 5 can be placed

on any of top, bottom and side surfaces of the holding member 2.

In this case, the metallic mold separation direction 8c is



and 8h. The plate-shaped termnal 5is a termnal as characteristic?gfAUG

the present invention and, since it is plate-shaped, both of the
| ongi tudinal direction and the transverse direction 5i the plate-shaped

termnal 5 can arranged parallel wth the coil noving direction 6 in
netallic nolds Ba and 8b, and the ﬁ?ate-shaped termnal 5 can be pl aced
on any of top, bottom and side surfaces of the holding nenber 2. In this
case, the netallic nold separation direction 8¢ is F 4 AUG 17 perpendi cul ar

to the coiI noving direction 6. However, even when the netallic nolds
t he pl ate-shaped term na

havin epar,at i directions ar

5 cgﬁ B @é m?ﬁléh?y bth BRY 188 gﬁé QMﬁtcnﬁogﬁHe§vd§W§ﬂfaces of

t he - Eold gg menb Ac&g&@*;q?to the nanufacturlng met hod of _t he actuator

nDV% t t MG %Veﬂgl8ﬁhanﬁ?ﬂ%ﬂﬁFlQ4mﬂ%5¢¢ti°n5tﬁéfhou3|ng
Wﬁi Iat shaped rn1na 5 connected to the coil 1 are placed in

truf QY etle Pd§1@§ d Jhermpaalt Reravpbastlaced sinilanlact ed into

the netallic nplds 8a and 8b t hereby form ng the hol ding nenber 2, and

i ntYrafy ngft hbe &P PottignhArd ngldensurfaceshethdhe eBdiangd the pl at e-

shaped ternminal 5. According to this enbodiment, the position of the

pl eMbk§Epdd terminal 5 is a position as characteristics the pr esent

i nvention and, when the plate-shaped termnal 5

Accordlng to the manufacturing method of the actuator

movable part of the present invention, initially, the coil 1,

”) the housing 3 and the plate-ehaped terminal 5 connected to the
coil 1 are placed in the metallic molds 8a and 8b, and the
thermoplastic resin is injected into the metallic molds 8a and
8b, thereby forming the holding member 2, and integrating the
coil 1, the holding member 2, the housing 3 and the plate-
shaped terminal 5. According to this embodiment, the position
of the plate-shaped terminal 5 is a position as characteristics
of the present invention and, when the plate-shaped terminal 5
is positioned in the metallic molds 8a and 8b, the longitudinal

) direction 5h of the plate-shaped terminal 5 is directed in the
coil moving direction 6.

After the resin is molded, a portion of the plate—shaped
terminal 5 from a dash-double-dot line 5d toward the forked end
parts is held by the holding member 2, and the integral side is
exposed. A cut-off part 5e surrounded by a dash-double-dot

line is removed from the exposed part of the plate-shaped

terminal 5, thereby forming two plate-shaped terminals 5a and

5b.



is positioned in the netallic nolds 8a and 8b, the |ongitudinal dir@cﬁu%ﬁn
5h of the plate-shaped terminal 5 is directed in the coil noving direction
After the resin is nolded, a portion of the plate-shaped termnal 5 froma
dash-doubl e-dot Iine 5d toward the {grked end parts is held by the hol ding
menber 2, and the integral side is xposed. A cut-off part 5e surrounded
by a dash-double-dot |ine is renoved fromthe exposed part of the

pl ate-shaped termnal 5, thereby formng two pl ate-shaped term nals 5a and
5b. AUG 2( 18 When two terminals in the same shape are separated, because

Lc molds 8a and 8b, the two separated

of the structyres of the netal
pl at e- shﬁb?& "Eéé"rom ﬁlylﬁi%nﬁn;ﬁﬁ@aﬁaﬁ‘@t dHF FeR2FREEIzur f ace on the
SLEE of the &ﬁl i ng menber as shown in figure 1. However, like in this
oMDBEFARRE, Ot A% M P S B ALREr BERAL 1SS HGHdR odR | AEnBbmetdd | ¢
mol ds and 8b as shown in figure 4 and_nolded with a resin, and thereafter
t het¥utSepPrrpird pdadeShanidieesnipadst Spanassdl 5b ganpebvbe, the
above-nentioned construction can be easily realized.. In addition, one
t erBAElded 9Br ¢ fdat sunif@ce e ctheeside hindhendddetmesmenbesr 2t han
that of the prior art by using the termnal in which the two plate-shaped
t erdfi Eamalanfigyrer d -pr BAwWse s, | hikgr anetthisd¢imbicshimerst sheheni n fi gure
3, inthe cut-off part the plate-shaped termnal 5, an indented part 5f or
a ke Hate-shapadbiebmined |5 niss phaceéd pnovhdctetHidrishymolde 8a
and 8b as shown in figure 4 and molded with a resin, and

) thereafter the cut-off part 5e of the plate-shaped terminal 5
is removed, the above-mentioned construction can be easily
realized. In addition, one terminal is very small, and
therefore the handling becomes easier than that of the prior
art by using the terminal in which the two plate-shaped
terminals 5a and 5b are previously integrated.

In addition, as shown in figure 3, in the cut-off part 5e
of the plate-shaped terminal 5, an indentéd part 5f or a hole
59 as shown by broken lines can be provided. Thereby, the
plate-shaped terminal 5 can be easily separated into two.

Next, as shown in figure 1, the flexible circuit board 7
is attached to the holding member 2. A U-shaped end part 7c of
the flexible circuit board 7 is inserted into a slot 3a of the
holding member 2 and a projection 3b provided at the housing 3
is inserted into a hole 7d. The plate-~shaped terminals 5a and
5b are brought into surface contact with connecting parts 7a

and 7b provided at the conductor part of the flexible circuit

board 7 and the contacted sections are electrically connected



pl at e-shaped term nal 5 can be easily separated into two. Next, as IEH%% Zﬂ%’f
figure 1, the flexible circuit board 7 is attached to the hol di ng nenber 2.
A U-shaped end part the flexible circuit board 7 is inserted into a sl ot

t he hol di ng nmenber 2 and a projecti9E 3b provided at the housing 3 is
inserted into a hole 7d. The pl ate-Shaped term nals 5a and 5b are brought

I nto surface contact with connecting parts and 7b provided at the conductor
part of the flexible circuit board 7 and the contacted sections are
electrically connected 4 AUG 2004 19 to each other with solder (not shown).

As ' : - t I nals 5 d 5b i ded th
OB S mt e A LA SR o e o ought i nio

side o

_ X . rought into
cirouit Boarder it BFalPe The BaPE-Shathia, v ateRLBor mahI P par . can

circuit boar
be reali ea an S anr sul%, n ratus into I ch the whgle actyator is
insPﬁ?V%ée s OPhiRe £ 1Har? nget ﬁggﬁilﬂﬂaf‘\?r“\%fé?i POfafnkOc r?nef@tq‘ﬂb parts
of the flexiB%e.circuit oard 7 gnd t he %L%% - shaped termnals 5a and 5b
can®ER| BF§RIPHe 12K S3H T 30%eSOBFache it SrEHEteC B eBFTAS difge t or que
can q; btainida (Enbo ingg& 2% Pl at e-shaped termnnals in a_novabl e part
of 3B afR uiRELudgE: dryithe (hlexiblenaiErBadi hORThi7 £ rangdr 8edferesrent i on
will be_described with reference to figures 5 and 6. Here, as for
Therefore, a thinner actuator movable part can be realized and,
as a result, an apparatus into which the whole actuator is
') installed is thinned. Further, the miniaturization of the
connecting parts of the flexible circuit board 7 and the plate-
shaped terminals 5a and 5b can enlarge the édjacent yokes or
permanent magnet, whereby a large torgue can be obtained.
(Embodiment 2)
Plate-shaped terminals in a movable part of an actuator
according to a second embodiment of the present invention will
be described with reference to figures 5 and 6. Here, as for
parts of a structure and a manufacturing method of the actuator,
) which are common to those of the first embodiment, the
description will not be given.
Figure 5 is an enlarged perspective view for illustrating
an example of structures of plate-shaped terminals in the
actuator movable part of the present invention.
In this figure, plate-shaped terminals 12a and 12b are
terminals as characteristics of the present invention, and

lengths of end parts of one terminal are longer than those of

the other. Constricted parts 12c in the end parts of these



parts of a structure and a manufacturing nethod the actuator, whi chaAd6 2004
comon to those of the first enbodi nent, the description wll not be

given. Figure 5 is an enlarged perspective view for illustrating an

exanpl e of structures of plate-shap termnals in the actuator novable
part of the present invention. thisfigure, plate-shaped termnals 12a and
12b are termnals as characteristics of the present invention, and

| engt hs of end parts of one ternminal are [onger than those the other.
Constricted parts 12c in the end parts of these 4 AUG 1004 20 pl at e-shaped

e RS et et e LA 2 L PR o BE Y A PSR AES e

res
' h d t f the t I - sh dt i nal s 12a and
Lobends " itk Kol R EREnRel et adtive 1Y, P#&S?ie%?%f lr”‘{‘ﬁe plate:
] 2b i [ d. nb ilure inmroper
conpERmer ad X e Ea P AGhL BPATeH e B Uk ChiRS. | Fbbc danaRhaRE] can be

ted.. | dditjon, when the plate-shaped ternmi nals 12a and 12b are
ngu go%&ﬂ‘ iRr%‘%%FeIOfrg{]’é‘Pl FronBlate-shaprd eppinal snirg emd n2horre

plate-shaped termnals 12a and 12bh is prevented, the both plate-shaped
terﬁ?ﬁ§?§e?§a & herefore tBer édsiorigsimadeien beeveesnr fheedakrrect i ng

parts 7a and 7h of the flexible <circuit board 7, and the mal function that
theSHBPPHQQﬁqW%ﬂﬁkﬁllza and 12b is easier and an assembly failure

of improperly connecting the connecting terminals and the ends

) of the coil strand 1 can be prevented. In addition, when the
plate-shaped terminals 12a and 12b are positioned in the
metallic molds, erroneous positioning of the both plate-shaped
terminals 12a and 12b is prevented, the both plate-shaped
terminals 12a and 12b can be correctly connected to
predetermined connecting parts 7a and 7b of the flexible
circuit board 7, and the malfunction that the moving direction
of coil 1 becomes opposite can be prevented.

Figure 6 is an enlarged perspective view for illustrating

:) another example of structures of plate-shaped terminals in the
actuator movable part of the present invention.

In.this figure, plate-shaped terminals 13a and 13b are
terminals as characteristics of the present invention, and one
end part thereof is crank-shaped. Constricted parts 13c of the
end parts of the plate-shaped terminals 13a and 13b are wound
by the opposite ends of the coil strand 1, respectively, and
electrically connected thereto with solder. Then, one of the

end parts of the two plate-shaped terminals 13a and 13b has a
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coil 1, becomes opposite can be prevented. Figure 6 is an enlarged
perspective view for illustrating anot her exanple of structures of
pl at e-shaped termnals in the actuator novable part of the present
invention. this figure, plate-shapecil,t ermnals 13a and 13b are termnals as
characteristics of the present invention, and one end part thereof is
crank-shaped. Constricted parts 13c of the end parts of the pl ate-shaped
termnals 13a and 13b are wound by the opposite ends of the coil strand 1,
respectively, and electrically connected thereto with solder. Then, one of

th h |_at e- shaped i nal 13b fAUG
200 SPRBLE RePenb o Trbi dial T (R ok BoRly Srit, F i s othfe

di J ' th te- d t i nals .13 d 13b i ier,
whorbisP LA SEL BEh B8P ubrh, 2rd RiFEREEnaPsd Eannudat 11 fedniAR o and
t he , it f.th il st d b ted. | ddition, wh
tho 131 R Kfp dtfie by, FhRapssEab ihtaSiispooBo sFEPORARSTY Che metal lic.
mol ds, an  _ .erroneous placepent of the both plate-shaped term nals 13a and
13b SPONGERMM e SR PABabS: ARG dthe TRpReLter pndsl 9f13heymPilsb can be

corr%ctly connected to the predeterm ned connecting parts 7a and 7b of the
fl eRtERE il GAR B PEEVENhRdr chy It RldHaionncvhen thet plisdegshapedoves in

t he ogﬁosite direction can be prevented.
terminais 13a and 13b are positioned in the metallic molds, an

erroneous placement of the both plate;shaped terminals 13a and
") 13b is prevented,'and the both plate-shaped terminals 13a and
13b can be correctly connected to the predetermined connecting
parts 7a and 7b of the flexible circuit board 7, whereby the
malfunction that the coil 1 moves in the opposite direction can

be prevented.

APPLICABILITY IN INDUSTRY

In an actuator which is used for transferring a head of a
magnetic disk drive and the like, terminals for applying a
current to a coil are made plate-shaped and provided on the
side of a housing, whereby an apparatus into which an actuator
is installed is thinned, and further the shapes of two plate-
shaped terminals are made different, whereby generation of

defectives due to erroneous wiring at manufacturing actuators

can be prevented.



APPLI CABI LI TY I N | NDUSTRY an actuator which is used for transferri!ngz* Al
magnetic disk drive and the like, termnals for applying a current to a
coil are made pl ate-shaped and provided on the side of a housing, whereby
an apparatus into which an actuator is installed is thinned, and further
the shapes two plate shaped termnals are made different, whereby
generation defectives due to erroneous wring at nmanufacturing actuators
can be prevented. AUG 20 CLAIMS 1. An actuator which conprises: plural
yokes whi ch _confront each other with t2Re provision of a predeternined
space thel@hdtiteen; a coil which is wound and pl aced novably between the

pl ural yokes; a pernmanent magnet which is | ocated between the plural yokes
and attached to at | east one of the yokes, and applies a magnetic field to
the coil; ta hoPdi AGthRrerPiGh, CABPEESRF t he coil, which is nade a

thernopl astic peakdl aybrasi nghich Widhrbhe hehding,peaber,is, attgeched at
one end and to which a functional nenber can be attached at the ot her

end: and BTPYEAB €fchr REptcoRideadhsrace thssaPesvweetsurrent from the
outside to theaCQidia W N POkdirRNSami ﬁgm:d@ ah&rapesbrLmnal s at

opposite end‘yarts of a strand of the coil are
plural yokes;

a permanent magnet which is located between the plurél
yokes and attached to at least one of the yokes, and applies
a magnetic field to the coil;

a holding member for holding the coil, which is made of
a thermoplastic resin;

a housing to which the holding meﬁber is attached at one
end and to which a functional member can be attached at the
other end; and

a flexible circuit board which transmits a current from
the outside to the coil, wherein portions of two plate—-shaped
terminals at opposite end parts of a strand of the coil are
electrically connected and buried in the holding member, thé
housing being provided with a projection, a conductor part of
the flexible circuit board is provided with a hole into which
the projection is inserted, with an end part, and the
conductor part at the end part being electrically connected

to the two plate-shaped terminals.

2. The actuator as defined in Claim 1, wherein

the plate-shaped terminals are formed by burying
portions of the ihtegrally constructed two plate-shaped
terminals in the holding member which is made of the
thermoplastic resin, molding, and thereafter separating an

exposed part of the plate-shaped terminal into two.

3. The actuator as defined in Claim 2, wherein

one of the end parts of the two platé—shaped terminals,



el-ectrically connected and buried in the hol ding nenber, the housﬂnduﬁbﬂﬁb
provided with a projection, a conductor part of the flexible circuit board
is provided with a hole into which the projection is inserted, with an end
part, and the conductor part at the end part being electrically connected
to the two plate-shaped termnals. 2. The actuator as defined in Caim]1l,
wherein the plate-shaped termnals are forned by burying portions of the
integrally constructed two plate-shaped termnals in the hol ding nmenber
which is made of the thernoplastic résin, nolding, and thereafter
separ at i nyhafl eRPoBREtHatke ofFOHME S Hat @ Hspd@iteSAFRRR i AT 01PRBST The
actuat or agafefidedn:R C aim2, wherein one of the end parts of the two

pl at e-shaped term nals, AUG 200' 23 which end parts are connected to the
coil strand, is longer than the other. 4. The actuator as defined in Caim

wherein 12, ong,ef 1t t@rdapasd 81,0y tihect won pl at@esbaped term nal s, which
end parts are connected to the coil strand, is crank- shaped. The actuator

as defined i n enaiaf 1theuriibineitie cdndhpaf e oPlatfe sShPRREDFRIRIF2F1 boar d

i's U shapgihcif. edfdt n4NQd £ror comeeetiingoacht exbbl eseidd)i ti Pogrghk-whi ch
transmts a current fromthe outside to the coil, to an actuator which
conpri ses$h3fqft-al yokes which confront each other with the provision of a

pr edet er mi ned space t herebet ween;
5. The actuator as defined in Claim 1, wherein

the end part of the flexible circuit board is U-shaped.

6. A method for connecting a flexible circuit board, which
transmits a current from the outside to the coil, to an
actuator which comprises:

plural vyokes which confront each other with the
provision of a predetermined space therebetween;

a coil which is wound and placed movably between the
plural yokes;

a permanent magnet which is located between the plural
yokes and attached to at least one of the yokes, aﬁd applies
a magnetic field to the coil;

a holding member for holding the coil, which is made of
a thermoplastic resin; and

a housing to which the holding member is attached at one
end and to which a functional member can be attached at the
other end, compriéing the steps of:

burying portions of two plate-shaped terminals to which

both end parts of a strand of the coil are electrically

connected in a holding member;

providing a projection in the housing of the actuator;

providing a hole for inserting a projection of the

housing into a conductor part of the flexible circuit

board, and an end part;



a-coil which is wound and pl aced novably between the plural yokes:%aAUG 200
per manent nmagnet which is |ocated between the plural yokes and attached to
at |-east one of the yokes, and applies a magnetic field Co the coil; a
.hol di ng nenber for holding the coil, which is nade of a thernoplastic
resin; and a housing to which the hol ding nenber is attached at one end
and to which a functional nenber can be attached at the other end,
conprising the steps of: burying portions of two plate-shaped termnals to
which both end parts of a strand of ghe coil are electrically connected
in a hol di ng mavesidipg o digngoee prfojectheartiimg hdeheudi pgrof of hehact uat or.

providing a holg fof,Lnsgrtiing 0j.ecgti o . t he gusing into a
conductor part .ofe tiE"Jle f?lem J]ebgf”?(?:uil %hgog?g{il% eé“rtpfeéfud part; rf AUG 200
provi ding a grasserforg thsserriagtidre ehdhpahbusing hietof lthxi bbeecofcui t

board in the heldipg, er: | rd i .the projection of the housing into
the hole of the flexible c(::i,lrr!ég?f 11%doagr%c'i; inserting the end part of the
fl exible circuinspoainty the oentle pgroovd ofhe héldvoildiengeimidier ; bangh

electrically ¢ i c tQr f .the en art to the two
y QHgg%H{%rto?@eAgﬁed#ﬁeo%o B3Ry e &g P

pl at e- - shaped term nal s. or ctonnecting the flexible circuit
board the actebeorrizaldef iqwderchiny aiche6 contleciedm part of the end

part to the two plate-shaped terminals.

7. A method for connecting the flexible circuit board to

the actuator as defined in Claim 6, wherein

the end part of the flexible circuit board is U-shaped.



the end part of the flexible circuit board is U shaped.  ABSTRACT TheAUS 2
present invention provides a thinner actuator which is wused for
transferring a head of a magnetic disk drive and the |I|ike, and prevents
resul tant malfunctions. In a novinggpart of the actuator in which the coi

1, the holding nenber 2, the housing 3, and pl ate-shaped termnals 5a and
5b are integrated by resin nolding, the plate-shaped term nals 5a and 5b
are provided in the holding nmenber 2 in the <coil noving direction 6, and

t he pl ate-shaped term nals 5a and 5b and the connecting parts 7a and 7b

provided in the conductor end pggg,&kc&he flexible circuit board 7 are
brought into surface contact, an F e contacted portions are electrically

connected with sol der.

The present invention provides a thinner actuator which is
used for transférring-a head of a magnetic disk drive and the
like, and prevents resultant malfunctions.

In a moving part of the actuator in which the coil 1, the
holding member 2, the housing 3, and plate-shaped terminals 5a

and 5b are integrated by resin molding, the plate-shaped

RO

terminals 5a and 5b are provided in the holding member 2 in the
coil moving direction 6, and the plate-shaped terminals 5a and
5b and the connecting parts 7a and 7b provided in the conductor
end part of the flexible circuit board 7 are brought into
surface contact, and the contacted portions are electrically

connected with solder.



