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

mag I he coil 22. In figure 8, nuneral 22 denotes the coi
mhigﬁé¢§N%%$§bF§Eiﬁound bet ween the yokes 2la and 21b, and nuneral 25
denot es . i

aThe present lnvention 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



hol di ng. nenber made of a thernoplastic resin, which holds the COEIQZAUG 2004
Nurmeral 26 denotes a housing nmade of netal material such as alum num all oy
and the like, and a rotation constraint means can be fitted in a hole 27
provided at the housing 26 and a magnejic head can be fitted in a hole 28
(the rotation constraint nmeans and the nmagnetic 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
term nals 29a and 29b are inexpensive, so pin-shaped ones nmade of "

[

d | ' ed,. | 3 ngtes a .flexible circ
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' . o] to t coil. i a the pin-shape term nal s
ggge;ﬁéb%gﬁ‘%%ira;ﬁ'}é ,tfﬁe}?@éf{l %QZI%?’Se vﬁﬂfn]éz?%'a shape of a trapezloi d, and
wh t d.n_a clockw se_direction i.s passed through the coil 22, a
fo(ra(r:]eai gug;ﬁ&r ;tl(gd"ﬁ% fhemé%ﬂcagzgﬁndé?&?& iz V\PEE Whdch éfﬁzﬁ'éj’r]‘sabéYt
hand I d,the cqil 22 ves.in the direction of an_arrow 2 this case,
i'n 11 otplnd Perueeg, the yokes  in: aofud L. and ceprezal A% Rensies a

llows fromthe far side of the page to the near side of the page,

;ﬁ{jrinﬁ?},‘iégm g ega,rrtac{ﬁ] ?hed | ERerEpad ast icharenin, 2vhight hod dsagehet he
current fio fromthe near side of the page to the far side the page. Wen
a cur reat iﬁga cHuResad) d& A tes et hensiaeg madef metgh madeguial 22,

the coil 22 noves in the opposite direction to the arrow 24. In this
casejﬁﬁﬁﬁea§,aiHm&num 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



part on the right side of the coil 22 in this page, a current f 1 dwsAUG @684
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 fromthe far

side of the page to the near side thg page. Here, the coil 22 is set by a
stopper (not shown to nove only within a coil novable range. Next, a
production net hod of the conventional actuator novable part wll be
described with reference to figures 8 and figure 9, nunerals 3la and 31b
denote netallic nolds and, for convenience' sake, the nmetallic nold 31b is
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termnals
t ed nd e _housing 26 are positioned.in the netallic,nolds 3la and
31, i PA9E" | nEPRBpRa St it 17 & T BEFEH LIRS o derertien #8105 31a
d 31b h b i ng t.he hol ding nepber_25, and ., integrating, the coi
55 Rasz ey chiotoh tiaSeid” A, SR b A B0Ror SRl hS PRALESS. I n |
fi £ 9. jnth tallic molds 31la apd 31b, the laongitudinal direction o
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the netallic nold, separation direction 3 ) .
part 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



Next, the flexible circuit board 30 is fixed on the housing 26 byfa4 AUG 20t
fasteni ng nmeans such as a screw (not shown). At this tine, parts of the
pi n-shaped term nals 29a and 29b, exposed fromthe hol di ng nenber 25, are
inserted into the holes 30a and 30b,provided at the conductor end part of
the flexible circuit board 30, and 6rojecting 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 termnal section in the
conventional actuator novable part will be described with reference to

figure 10 [ I gur.e ne end of the pin:shaped termnal 29a.is_held by

t he %F%}%%i%e?r%érggg, 23ka tﬁ[gl oﬁ‘%‘i‘r%n 7 %negg&gﬁ%fﬁr]&rﬁ trﬁ'éf‘ﬂﬁl ditRy
menber The, coil _strand 22c js wound on_a art, of the pin-shaped

Cor itk LBoatnEnt oSt Eainady d freeion opt HyBederhaped PR Lbatiscal | y
connect ed Qf etpo w.th solder 33a. Further, in a state where the_ exposed
par 295 4 éﬁr&%hﬁbﬁﬁchﬂnﬂﬁaW FIne | GeeTRionpnps ihe maalbicpr ovi ded
on thﬁ flexible circuit board 30, the exposed part and the conductor part
30c Mo FeRIBE R diFeGEicBodrd 30 are electrically connected with

sol der 33b. In addition, the pin 4 AU G 20 shaped terminal 29b is simlarly
connect edS¥F # H&® of lexpbladeineufiteiannd 3¢ cust fhugddoB0theccording to

t he_above-nmenti oned construction, the coil is flat type and therefore the
net 8PESdngol2f $oh# fasreringcmeons( B2ch asat sorée peppesdicoui)ar to the

coil moving direction, for convenience in production of the netallic
nmol 8§ 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-



addition, it is difficult to arrange the longitudinal direction ofi thdlG 20
pi n-shaped termnal parallel with the coil noving direction for the
conveni ence in production of the netallic nolds, and therefore the
| ongi tudi nal direction of the pin-shaped termnal is directed in the sane
direction as the netallic nold separating direction. Therefore, in order to
ensure the length of the pin-shaped termnal, which is required for the
positioning in the netallic nold, a prescribed or nore length is required.
Further, because the pin-shaped term nals exposed fromthe holding nenber
are dipsed efletnt h Ols ; n r ar the.flexible circuit
boaﬁ% andae?ggﬁéﬁggl?3EE3%ﬁé§%%%ﬂ%§ffhgggégggggpt e'é&%dgéﬁipg?tgn t he
pi n- PEfe L, nalk n ortened. In addition, the part of the
pinjgﬁgped %gégkng#?CE%ﬁi%%%%?tﬁﬁHed in the hol ding menber, cannot be
electrically
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pi n- t ] N roed as scri be pove rresponds, to the thickness
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and 4. ch. co uction ile thinner apparatus are demanded _in recent
yea?&?'el 't’h1°§’ ﬁ%)r ¢t 5¢hi %Qt gepP&ﬁPcf‘él%Fg‘gEaF hERn&he £93dr Meingdditi on,
as gescribed above, in a state where pin shaped termnals are inserted into
t he SREPES 19%yy i Ty FINYFRICRFEX P Eraduahiomoaf dthehaetadlsimmalder ni nal s

he sol der, and therefore the pin-shaped
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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



| arger. As a result, adjacent pernmanent nmagnets or yokes becone snalﬁeAUG 2
whi ch 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 metallic nolds, they may be erroneously

pl aced. Thereby, the direction the current which passes through the coi
becones opposite the proper direction, which causes a nalfunction that the
novabl e part of the actuator noves in the opposite direction. The present

i nvention is nade to solve the above-descri bed problemand has for its

bj ect i t yat.or_ which t hi tus {nto which th
act ot SRR AP AR Y e S WP BhPaRt RIS ohDSBRBCEGRLRE P

INVE%%*CN The ﬁresen% in¥§ntion is. made.to achi eve the above_ AUG 2|
mentiShet? BEeet CORRETYS 4 ua it Le COR HRRGT aPRR&RRUE HFApiewasded ur al
yokes which confront each other wth the provision of a predeterm ned
spaé&tﬁﬁﬁ%ﬂﬁnﬁ@%ﬁ?'algoﬂﬁ WErdh 3L i@ukE badppPYdde thwen ythinnesn t he
plural yokes; a pernmanent nagnet which is |ocated between the plural yokes
and 3R to at |east one of the yokes, and applies a nmagnetic field to
the coil; a hpolding nmenber for holding the coil, which is nade of a

t her mop! &%t iddddsion, aafodefrgibed whiave ¢ hin hal stagenwiieare imimt t ached at
one end and to which a functional menber can be attached at the other end;
andSBaPeHe Hegme i k¢ 1A ¥ e bbhg ar wadc A nttoarisie tho bes uprewtidedomnt Hehe out si de
to the coil, and portions of two plate-shaped termnals at opposite end
par{gegibAespmgqpkﬁ hoprdpi therpin-shaped terminals are covered

') 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-



‘él.ectrically connected and buried in the hol ding nenber, the housin% %@@&E
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. According to Claim2 of the present
invention, in the actuator as defined in Claim1l, the plate-shaped
termnals are formed by burying portions of the integrally constructed

t wo plate-shaged erninaI% in th@ hol di ng menber which is nade, of the

t her mopl aZEPELPRET n, HISitng, BRT ¢ et @SFPRTOT s_paatingg th Skpsell part of
t he pl at ecohppesed erpimedl | pdies twpichACERiTiong texchl adtReY Ofidherps esent
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strand, issl argerd thad pheced halovaBUp hdtiwve8n AgrOr gifigal 0 yakakm 45 of the
present invention, in the act atornfs defjned in Caim?2, one of the end
parts of PREMRSKY Jradetsn tEt A Heedndark it ¥ffiect ed to
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invention, in the _.actuator, as define in.CIain%%, the end part of the
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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.



conprises plural yokes which confront each other with the provision %ﬁqu 20
predet ermi 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 one of the yokes, and applies a
magnetic field to the coil; a holding nenber for holding the <coil, which

is made of a thernoplastic resin; and a housing to which the hol ding

menber is attached at one end and to which a functional menber can be

attached at the other. _end, onpri si ng® t he steps, of.: burying portions of
t Wo plate--shaﬁﬁﬁmrgépﬁiﬁﬁl§%@g%wﬁfcﬂgﬁ%FhIﬂﬁﬁeﬁérﬁgv8ptg9%1rgﬂdEbF t he
coil are Rlteetbicak| yeeomnecirediaim holodeng fmenbekndppaytdi 8§ ahe

projection in the housing of the_ actuataor; ovi ding a hole or inserting
5 proj ect iR BRERESHERAT N THPE a cBRtILI B BRATC 6F ot R PFERPRI E%i rcui t
board, andnancent pafdnd, peoyifhiighapgaoove for inserting the end part of
the flexible <circuit board in the holding nenber; inserting the projection

of the housing into the hole of the flexible circuit board; inserting the
end part of thectbedibdetei ctuih boardthst @rebent ginowetain,t him hehdi ng

mber ; d electri Y. . [ t duct t . of t ot
The two pPaFER ot “14PRinalsC ADE o ARGV K6 7o C& AP 7U6F TR pr esent

i nventi onciachet hatrdf @ vestrgetd.ng the flexible circuit board to the
actuator as defined in Caim6, the end part of the flexible circuit

board is U shaped. As described above, an actuator according to Claim1 of
t he present ingeadrdingcorprdisés: 6pblr ahe yokesnthiiclreobndém ond method

) for connecting a flexible circuit board, 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
magnetié 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,
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.



L AUG
each other wth the provision of a predeterm ned space therebetween; a 2
coil which is wound and pl aced novably between the plural yokes; a
per mmnent 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; a
hol ding nenber for holding the coil, which is nmade of a thernoplastic
resin; a housing to which the holding nenber is attached at one end and to
whi ch a functional nenber can be attached.at the other end; and a flexible
circuit board which transmts a curreht fromthe outside to the coil, and
portions of two plate-shaped termnals at opposite end parts of a strand

of the coil argRhkeshi el byampmMest adicandeBUnt ethidhtile, hal dieRdoanmenber,
t he housi ng being provided with a projection, a conduct or part of the
flexible OFC&PPnﬁﬁé}%H|EP%n§ﬁﬁWi?dewFﬂﬁcu%FPRﬂ%?q %o tRisi @RERECHr BFect i on

is insertedeinbtihian @dm pgst chandnbhgHendiet ehe Panbxabid heiepdipart
being electricall connected to the two pl at e- - -shaped term nal s.
Thereforeboﬁéﬂhlﬁlé%%?%Pﬁgped termnals can be placed at arbitrary
positions in the holding nenber, and a novable part of an actuator which
consists of the coil, the holdlng menber, the housing, the plate-shaped
terninal s and PRedefFERIl @RIYEcuPr BEARU YR BOTERPANED, Chiid® cbridequent |y

an appar ghdsptoten Wi cherdthenachugt 0seof fhg-anr %&ag leY@lElt E&RfESt
installed can be _thinned, 4 AUG 21 10, Accordlng Claim 2 of the presenL
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t er m nal stharebdtareand by bedii nghpent i oNs wehintiheand Ntageak! ymeansty uct ed

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.



t'wo pl ate-shaped termnals in the holding nenber which is nmade of thé AUG 2
thernopl astic resin, nolding, and thereafter separating an exposed part of
the plate-shaped termnal into two. Therefore, both the plate-shaped
termnals can be easily fornmed on the flat surface, and a novabl e part of
the actuator which consists of the coil, the holding nenber, the housing,
the plate-shaped termnals and the flexible circuit board, and

consequently an apparatus into which the actuator of the present invention
is installed can be thinned. Further ®when nolded in netallic molds, the

i ntegrat ed t woACEPAREREhaPeGlaeRnndls Hie RiffeHedNVERE ¢ er B8 ofBShandl i ng

of the teppipatsr bgsorReiRasi eh tdaamt hat e theydrisabpadt teMaeaading to
Claim 3 of the present invention, in the actuator as defined in daim 2,
one of tharendopaed sPofPHReEn%: BRPIHLALE- Shapkd tRFHLFALY, SRAFERUEREpart s

are connegl,gd 1Qtel BRag | t8khaNMs | $n | @REEMBRAGt hRmBLRerhiERerefore, the
di scrim nation between the both g%ﬁte-shaped termnals is easier, and the
assenbl y Taf¢ ucd other ride8aBl§Sebnnéefitng MHEPEr nidyl sthruerheetoi |

strand cagehe-JyieNeHedxpbledagditi on, cnbieg Smd-dedpbd theniveinl 1 mol ds,
an erroneous | acenment of the plate-shaped term nal in the netallic nolds
i s prevent&y neferBot Robh athe dHAFEashersd A @ 1@ahspean cot rertiy

connect edssdmdd €dft efid Ned apossbd i, of abde a f hexbble @akeui g baard,
whereby the mal function that the coil noves in the §@205|te di rection can
be prever@@datREcHPAFRg PR H M Gi¢ 19 Lpr E8EnPOL VA TIDIR S Hife

act uat or msusdekl, netel B1Gkatshabedne:r@finkhe end pRet s1otidihe cimmit

P e e h PRST0E ERRDCGHEY, Lo SR Strand,

of the present invention is 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



4 AUG 2004 11 discrimnation between both plate-shaped term nal s é’ AUG 2004
easier, and the assenbly failure of erroneously connecting the term nal s
and the coil strand can be prevented. In addition, when nolded in the
nmetallic nolds, an erroneous placenent of the plate-shaped termnal in the
netallic nolds is prevented and the both plate-shaped term nals can be
correctly connected at predeterm ned positions of the flexible circuit
board, and the mal function that the coil nobves in the opposite direction
can be prevented. According to O aim3lof the present invention, in the

act uat or &5 sgefihRatiqn O aeHieEn t heodhdrpala-sdfepreHe fItexmbhelscirésit board

i's U‘Shap%g51gper%BQerkbea§§HMH¥¥'leﬂ%%%tgypf r£5ﬁébqéﬁg AR -thgped

terminals and the flexible circui't board can e snal a novabl e
part of tKk8eacktidtior@lswhied ddesi spsl ofstghadcotdn e }hm‘cﬁn*t@drrenﬁar t he

hOPSing, aHBftf&@Iewﬁ@ﬁpﬁglﬁganhﬂﬁl@u@nﬂe££¥i(Jeﬁ6fﬁ§ Céﬁc%EEoggggg can be
t hi nned, and consequently an apparatus i nto whi act uat or
present i RYBFINVH %L it Ad@-charee termimadd. lnFlJ;thGhéletaélﬂJECtmolds

mni aturi sat igwehrbhe SoNNeski NGorpapisrofsidiepl atenshaped Lgrmpal s and
the flexible circuit board, adjacent yokes or pernanent magnets can be

enl ar ged, COTFRTEDY a"qfﬁﬁegéefior@&e daedeécobt 2ehedroRE®Ngi nPft o @aim 6 of

the preseptedipi@ntdofuia Bshed £o4 %ﬂen%tllfﬂgc@l&he%hgket% rcyid; board,
which transmts a current fromthe outside to the coil, to an actuator as

defi ned iTP@%2iH eI TS FHEestEPR G PBUPYRTRPERSti ons  of two
pl at e-shaped termnals to which both end parts of a

') 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 ciréuit board,

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



4 AUG
strand of the coil are electrically connected in a holding nenber;
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 It AUG part. of the flexible circuit board in the hol ding nenber;
inserting the projection of the housing into the hole of the flexible
circuit board; inserting the end part of the flexible circuit board into
he groove of the hol ding nenber; and ¥lectrically connecting the conductor
part of tH&TéndPE phlre Fge¥¥k9%wﬁlﬁF%¥%-§%%5%dl¥eﬂ%ﬁné#éﬁ%mﬁeﬂ@ﬂéﬁéf t he
flexible q!n@@w;imgoaﬁéi 6 A3 chi ¥¢d 88dnbhe: PNNRRGL ithkt Yio1BEbPeeR .t he
flexible circuit board and the actuator is inproved along with their
wor kabi | i fipexAptdr dFHFUS Ccharki7 ofntaidiprestht i9iventiagh, afnethed for
connect i ng1tRenid exi i@ tChbg it 1 ROAr thd QrbBse a6t bat O A ingehibNed- i n Caim
6, the end part of the flexible circuit " board is U shaped.” BRI EF
DESCRI PTI 8RAO=1oRAN: (35 i §ORReating athrr §pREYGRRE vPeyF f 6F ittheuserdting a
AUG 13 st pHet ures of i mavabl g1RaetsRfpRn aekMPlPls ACaYHFeRY L0 acfd rst
enbodi ment _of the present invention. Figure 2 is -a plan view for
i |1 ustrat fh§EPLE r GETEHE oPoRrRd Fergardr figedblandathe acesrarhiitey t he

first enbpdivest the Presemid Nvertion. Hdagdr easddi St erkakged perspective

view for {llustrating . , .
improved along with their workability.

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



a structure of a plate-shaped termnal in the actuator novable part t AUG
according to the first enbodi nent the present invention . Figure 4 is a
partial sectional view of nmetallic nolds for formng the actuator novable
part according to the first enbodingnt of the present invention. Figure 5
I's an enl arged perspective view forl | lustrating structures of

pl at e-shaped termnals in a novable part of an actuator according to a
second enbodi nent of the present invention. Figure 6 is an enl arged

perspective view for illustrating another structures of plate-shaped
termnals in the actuatpo novabl e part according to the second enbodi ment
of  tHid YT (OF | RVBAYRBAC PPGGr 07 AT, af SIRTPENAFCOrahng Kt 4t 1R ta
conventignal = actuator. Figure,8 is a perspective view for illustrating a
str&@gﬁﬂémﬂnﬁaQ§wﬁ%ﬁtP6ﬁﬁ NhcAByeHt 1 abl e part. Figure 9 is a sectiona
viewillustrating netallic nolds for form ng the conventional actuator

novabl e F&9res A0S 1@ Flanreiew foradldmstrpbinged stractyasedd ng part
between pin-shaped terminals and a flexible circuit board in the
cont8ft pEREALET Maribip\bdre pererdRAST tvONthe O EXECUSEbTHAEMENVYENT ON

(Enbodi ment 1)
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.



Herei nafter, an actuator according to a first enbodi ment the presenty AUG :
i nvention will be described. Figures 1 and 2 are diagrans for illustrating
a structure a novable part of the actuator according to the present
invention, and figure 1 is a perspe %ive view and figure 2 is a plan view
figures, numeral 1 denotes a coil and nuneral 2 denotes a hol ding nenber
for holding the coil 1, which is made thernoplastic resin. Nuneral 3
denotes a housing made of a mnetal material such as al um numalloy or

t hernmopl astic resin, and a rotation constraint neans and a magneti c head

can be .tted i.n a hale 4 provided.at t housi ng 3. (the rotation

const r ai E‘tlg&?&aensl%anl(f e %&’3%9?% K&sy & eanﬁorgf%‘?/ﬁég R r§|e§w§§'hnd 5b
denote plate-shaped term nals to. whi opposi.te end parts of a strand of
theP&BFELTPEFet&&@&?ﬁﬁ@mﬂ%A %oﬁ%@%%gg? Fégﬁ&ﬂﬁ\Rﬂﬁfgahﬂ EBReral 7 denotes
a flexible. ciicui board cggyrisin a conductor part which transmts a

cur FRRYEREEAPE L AFLUAL OFe MA%EIR bR REEce (not shown) to the coil 1 via the
pl at e-shaped term nals 5a and 5b. 4 AUG 15 characteristics of this first
enbodi ment, the two pl ate-shaped termnals 5a and 5b are provided on the
side of the holding menber 2 in the sanme direction as the coil noving

di rRERT MORRJITPHhEXEGBTE FHE JABHANC @ ni nal s ‘5a and 5b are arranged so as
flush with each other. The actuator novable part is sandw ched by plural
yokidgnbodiment 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
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



~sane

and a permanent magnet (not shown) which is attached to one the yoke@,AUGl
| i ke the conventional structure. The coil 1 is wound in a shape of a
trapezoid, and when a current in the clockw se direction is passed through
the coil 1, a force is generated in1 oil I in accordance with the Flem n

| eft hand rule and the coil 1 noves i*n the direction shown by an arrow 6.
When a current in the counterclockw se direction 1is passed through the
coil 1, the coil | noves into the opposite direction to that of the arrow
6. The coil 1 is set by a stopper (not shown) to be able to nove only

1 t hj L] . movi ange.. Xt , the, manufacturing nmethod of the
\z,imct 3‘1 é‘t%ollranfito%%%l?tlcﬁ\éb? g&i’&@?%ﬁ%e% oérflh%g?*lf'?gg re éd :tr’f’g’ntpltﬁt?'rﬁhﬁf’éée nt
be dgsgﬁibed with reference to figures 1 to Figure 3 is an

invention wll L
enl AT R 7B efTPoPTAVIAGRS AR nbhe st idet efedbs Nldnghaped

termnals in the actuator novable part, and figure 4 is a sectional view
of H@P%qqt?rﬁﬂcﬁ@?o?amPoﬁﬁFﬁﬁﬁﬂﬂ?aﬁﬁlRﬂQNC%%¥aBP§lpar@Anﬁﬂﬁlﬂn,Gfor t he
T conponentsTasTthose i n figures 1 and 2, t'he same reference 4 AUG 2--1-

conpo i
6 nBRer éﬂ% &0 Rlatenghapeddteemipalendaand npb dregprsanded fsquas 3,
the plate-shaped termnal 5 is plate-shaped. one end the pl ate-shaped

ter kPnke Flush wigde eaeleeobhlrthe other end is forked. The constricted
parts 5c of the two end parts of the plate-shaped term nal are wound by
t he oppo¥hfeactuator movable 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



ends of the coil strand 1, respectively, and electrically connected tﬁéfgﬁom
with solder. Nunerals 5h and 5i denote the |I|ongitudinal direction and the
transverse direction of the | ate-shaped termnal 5, respectively. In figure
4, nunerals 8a and 8b denote upper qu | ower netallic nolds, respectively,
and nuneral 8c denotes a separation direction of the upper and | ower
netallic nolds and 8b. The netallic nold separation direction 8c is set

the direction perpendicular to the coil noving direction 6 because the

coil I is of flat type and the direction is convenient for positioning the

coi l ' e t 14C I and .. Jhe plate-shaped termnal 5is a
ternqdr% J'D%%Q %ﬁgrgékgr ngﬁ S:}eofd.'?sh%blp?%%%ﬂ Wivdnt %ﬁcﬁl‘é‘?lﬁr:e it is
pl at e- sh d.. bot f e lgngitudinal .directio nd the transverse

di recti o if%%%rglgfe%gﬁbﬁgﬁ%ﬁﬁéhqﬁﬁd5{%ﬁﬂlnairgaﬁﬁe& Sn$R2PGALh t he
coil . noving directio in.nmetallic polds Ba and 8b, and the pl ate-shaped
t er AA§aI° c% ep?gﬁgﬁ’sgﬁpﬁa/ TRIMRL bot B mMLBN NS BdeSH 1 Ad Bhet he
hol di q nqugr.Z. I %his %ase, the metallic nold separation direction 8c
is ﬁ*%‘ﬁU@ ﬁﬁﬂ{ﬁﬁg? al af o CORE tdGigt erb\PREL8i PECPloADE Ui, even
when the netallic nolds having other separation directions are enployed,
t hePAFdfe Sdhdli& RIAHEnEhaBedateg@ipiadc ireivennd| py the opposite

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



on any, of the top, bottom and side surfaces of the hol di ng nmenber F" 4 AUG
According to the manufacturing nmethod of the actuator novable part of the

present invention, initially, the coil 1, the housing 3 and the

pl at e- shaped term nal 5 connected tg the coil 1 are placed in the netallic
nol ds 8a and 8b, and the thernopla Ticresinis injected into the netallic
nol ds 8a and 8b, thereby form ng the hol ding nmenber 2, and integrating the
coil 1, the holding nmenber 2, the housing 3 and the plate- shaped term nal

5. According to this enbodi nent, the position of the plate-shaped term na
I nventi on and, when the

5is a %o Lt%gn a%ﬁgq:racter'stics th%.present
pl aPELR Haé& & 1FhI S | P hbsTPY R0 9t eChd Gttt | | ROWBYEE 88VERI 8b, the
qug%tud{ al irectionb q{ the plate-shaped terminal 5is directed in
t heVeoR | b irl&:ﬂ SfRAY1RPeOLBEI SPParRtdan FipeFtLioRsSoRtehe
pl at e- haggd herninal 5 froma dash-doubl e-dot |line 5d toward the forked
enoemE)JZ?Y rsthel PLAFe1fharadi FerRERBer S2caande lased P inidpndyi s
exposed. A cut-off part 5e surrounded by a dash-double-dot line is renmoved
fr R t3Y eRBokBE HaPr Hothamp and-shdpeaurfaresnalf 3:he heek@§ngor ni ng t wo
pl at e-shaped term nals 5a and 5b. AUG 2( 18 Wen two termnals in the sane
sh@yhee Zeparated, because of the structures of the netallic nolds 8a
and 8b, the two separated pl ate-shaped terminals 5a and 5b can not provided
on a fl #Aceerding ba the maga fecturingl nébhodeniietheasacthvioin figure 1.
However, like in this enbodi nent, when

movable part of the present invention, initially, the coil 1,
”) the housing 3 and the plate-shaped 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 platé—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.



one pl.ate-shaped termnal 5 is placed in the netallic nolds and 8b ﬁsAUG 2
shown in figure 4 and nolded with a resin, and thereafter the cut-off part
5e of the plate-shaped termnal 5 is renoved, the above-nentioned
construction can be easily realizeﬂ In addition, one termnal is very
small, and therefore the handling cones easier than that of the prior
art by using the termnal in which the two plate-shaped termnals 5a and
5b are previously integrated. addition, as shown in figure 3, in the
cut-off part the plate-shaped termnal 5, an indented part 5f or a hole 5g
rovi ded. _The t he e- shaped

h br ok | i . b by, | at
For m nal BEEat ot Ler A LA iR orBa PR SRPGRS SEPLRBHA% f bure 1,

term nal
the flexible circuit board 7 is_attached tq the hol ding nenber 2. A

U sREPRESEnBIpie SHFUTEST oL FREi Rehadddcr matdss@atandi BPe 4h8 ot the
hol di ng nmenber 2 and a projection 3b provided at the housing 3 is inserted
i nt oV FePRrafedrRd ahenshapptcberBinnhs Sasanghdsiran endktobght into
surface, contact with connecting parts and 7b provided at the conductor part
of RIRVIded aneaciflali sunfagel on shliet Addeontashed ukding smember 2
electrically connected 4 AUG 2004 19 to each other with solder (not shown).
As &fefwediabbigurehd -p| fowestemedl i keninatbisa emip Simenbyi whdnon t he
side of the holding nmenber 2 so as be flush are brought into

surcmgc @lakrsghappdhtermisgdndctisngphbaced andtie medlaided imolde 8hexi bl e

circuit board 7, and sol dere
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



Theref.ore, a thinner actuator novable part can be realized an asaﬁrégﬁn4w4
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- shapeg termnals 5a and 5b can enlarge the

adj acent yokes or permanent magnet, whereby a | arge torque can be

obt ai ned. (Enbodi nent 2) Plate-shaped termnals in a novable part of an
actuator according to a second enbodi nent of the present invention wll
be described with reference to figures 5 and 6. Here, as for parts of a

strygt a C ' od..t actuator, which are conmon to
gg %%%Phgﬂ¥??£ﬁﬂg%§ éUiHE?,?ﬁhg % On&)i'ption w Il not be given. Figure 5

t ho odi men escr

i's an enlar enspect. Vi for illustrat] an_exanmpl_e _of ructures
of plat ebghgg'%(f[}f‘i ebregﬁ?n% és“?‘f}h f\ﬁlg pralgtt&é'ts 2 ar}g‘?’é‘“bﬁ?isg?’at F-f‘é‘dpgé%ent

I nvention. .this figure | at gz sh .termnal s a and 12b are _termnals
as Bﬁ?ﬂygg?grf) it&gdsflq%gogrgggnﬁggﬁ\'}é‘& F&?H‘%%#Z F_n@FhE%PSedd st ts of
one_termnal  are Ionggékghan thoge the other. Constrig¢ted parts _12c in the
endaﬁﬁrggoﬁﬂh%hé§$q4 AFR2C2BLBFL WidRa fA& (GHHRSRFINI2RAEHE VR are
wound. by, t he 9 osi t,e ends iﬁthe coil, strand, respectively, _and

el 289 R 1p€ BBRak i Fhe o L BLhA B HCEEFUEE. bRatich Ly 1aRg, Sphdegesyt hs t he
end parts of the two plate-shaped termnals 12a and 12b are different, and

t heFREEREPERe Bi SBAPRSTaAT P HeRhuBpvahdeppard- 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



shaped, terminals 12a and 12b i s easier and an assenbly failure i npr8pdbby2004
connecting the connecting termnals and the ends the coil strand |I can be
prevented. In addition, when the plate-shaped term nals 12a and 12b are
positioned in the nmetallic nolds, fJ oneous posi tioning of the both

pl ate-shaped termnals 12a and 12b"i's prevented, the both pl ate-shaped
termnals 12a and 12b can be correctly connected predeterm ned connecting
parts 7a and 7b of the flexible <circuit board 7, and the mal function that

the nmoving direction coil | beconmes opposite can be prevented. Figure 6 is
| e of, structures

an I p. | e or_ i llpustrating angther exa

of ﬂa@%%é%&tgg%hyﬁg \é[si \#2{ eancgc#@%t %?enﬁeﬁﬁaegﬁalﬁl%f RIRQSAFEsent
inventjon..this figure | at e-shaped termnal s .13a and ,13h are termnal s as
chaf%%#%FF%f$%§ %39¥h%tﬁsggéngq%#k§%¥%ﬁf}anﬂnﬁn@feﬁﬁﬁ 1¥ hereof is
crank-shaped nstricted parts, 13c of the end parts of the plate-shaped
terﬁoﬁﬁ%éﬁﬁﬁi oF 9 g?ghmﬁﬁh@erby HH%'5$H%S¢%%genﬂgeoﬂQHﬂ$Qﬁﬂ?fstrand 1
resgﬁctive y,_and lectrically connected thereto with solder. Then, one of
the “"€n& rﬂasrafo'ir hetRGotPPaPdatiensdtrned ferminabs 42 amsl nkdb aare AUG
200 2% shape different fromthat of the other, and therefore the

di s8rEAERERton ARt erefer gl hhe dissadminat inn abwesnd they plateasi er,
whereby the assenbly failure of erroneously connecting the term nals and

t heSBRBEY; teravadalst k3n apd| 13pbr Afd @asdar Padhrancageembly dadiluom, when

t he glate-shaped )
: 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



termnals 13a and 13b are positioned in the netallic nolds, an erro%eéuﬁ 200
pl acenment of the both plate-shaped termnals 13a and 13b is prevented, and
the both plate-shaped termnals 13a and 13b can be correctly connected to
the predeterm ned connecting parts 2/a and 7b of the flexible circuit board
7, whereby the malfunction that the coil 1 noves in the opposite direction
can be prevented. APPLICABILITY IN INDUSTRY an actuator which is used for
transferring a head magnetic disk drive and the like, termnals for

applying a current to a coil are nmade pl ate-shaped and provided on the

id ' b .nto whi t uat is installed
s AR fEEELREne SRR K1Y WERRL Sphere SREhRATIE here mmde
men R TGP BT et st B e BaP e bR ST Bk 8 SRTaLBBat or
whi ¢h conprises:. plural Kokes whi.ch confront each other with the provision
of &ﬂm%ﬁ%i%ﬁ?ﬁ?ﬁé#%éﬁc@ FharEs: entaLlRpe| OhhPEFONEORS AN and pl aced

ural yokes; .a permanent magnet which is | ocated

novabl y between .t he I
bet \ﬁé’é%et‘ﬁe”}ﬂ [flrléﬁ’ t?g%éga fidand e PrReRiteegBlsoRE dhe moibkes, and

appl i es netic field to the coil; a holding nenber for, holding the
Cgpﬁfrﬁﬁ%bﬁgi_qnﬁﬁaprevented. In addition, ghen the plate-shapgd

terminals 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 boafd 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.



a thernoplastic resin; a housing to which the holding nenber is aftd%h@ﬂ?éﬂ
one end and to which a functional nenber can be attached at the other
end; and a flexible circuit board which transmts a current from the
outside to the coil, wherein portions of two plate-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 hole_into which the projectio®2is inserted, with an end part, and

the cond&d®8M3part at the end part being electrically connected to the
two pl ate-shaped termnals. 2. The actuator as defined in Caiml, wherein

the plate-shaped terminals are forned by burying portions of the

i ntegral | -condfr BRIV FICHt EOBPEIFES” terninals in the hol di ng menber

which is made ghiuthe {OrssOPlRSIH C dBFBnt ™LAERY, o e t hel 8af t B
separating an, exposed part of the plate-shaped termnal into two. The

act uat or BECUETIHe®Li A Prafshermipser epdcoidesebeheednd parts of the two

pl at e- shaped t gr oRal SiniAHG 200u0331 Mkt ChL e PASS-H13F HSQECt g to the
coil strand, is longer than the other. 4. The actuator as defined in Caim

wher ei n 121U%He Y§¥SFhe end parts of the two plate-shaped terminals, which
end parts are g0pBgaiRchil anddiRtCaiticht iandockBe & BOKreshanRM. piihie 1act uat or
as defined . in daim1l, wherein
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,



the end part of the flexible circuit board is U shaped. 6. A nmethod 86 200!
connecting a flexible circuit board, which transmts a current fromthe
outside to the coil, to an actuator which conprises: plural yokes which
confront each other with the provision of a predeterm ned space

t herebetween; a coil which is wound and pl aced novably between the plural
yokes; a permanent magnet 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 holding member for holding thé3coil, which is nade of a

t her mopl a¥hielr 88¢ nPashdy ArhotRPHFUS vith diet K@ HolSdrABE nebel OEeht t ached
at one epgdianghd @oMai-ch a functional nmenber 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 the coil are electrically

connect edgin arhel ging drmaer de pr o dinn@18iMrO) @gkireni n the housing of the
actuator. providing a hole for inserting a projection of the, housing into
a conduct or paPBeoPlthee 1ekiAtE SciofcGle tHOaR R tanTdaRRCFRERRR S, rf AUG

200 provi @h éh et OWa S Qlre idbaRkbiBg thetpadcpalt sefald)e i | exddle circuit
board in the hol ding nenber; inserting the projection of the housing into
the hol e ¥HaPa%he flexible circuit board; inserting the end part of the

flexible circuit board
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;



“i'nto the groove of the hol ding menber; and electrically connecting ¥h&UG 200
conductor part of the end part to the two plate--shaped termnals. 7. A
met hod for connecting the flexible circuit board the actuator as defined
.in daim6, wherein the end part of the flexible circuit board is U shaped.
ABSTRACT The present invention provides a thinner actuator which is used
for transferring a head of a magnetic disk drive and the |ike, and
prevents resultant mal functions. In a noving part of the actuator in which
the coil 1, the holding nmenber 2, th@3ahousing 3, and pl ate-shaped
termnals 5a &F¢vibdinge d nvegeat edoby deseéntimg dihegentihpapt abe- shaped
termnals 5a a e ANl Lot ol di menber 2 in the coil

novi ng directi gﬁeg?bg%dcﬁfgl\%l gtgae%ghﬁlgg%ﬁt kelg%lg%%q S*58°4hd  5b and the
connecting partigsgatamgl tHe provedetbn roft hdecbndsiiorintendhpandlefot he

flexible circuit.bpaLgf eakﬁrgﬁf’f%ﬁaxjcﬁt o surface contact, and the
contacted portions are e]] ectrically "cénnected with sol der. :

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.

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.





