23 Novenber 2005 -1 TITLE OF THE | NVENTI ON MOVABLE (:Eat UNI T Féﬁ ﬁ ;W NG NG
ACTUATOR W TH ARMS, AND A METHOD FOR PRODUCI NG THE SAkNev HE

| NVENTI ON The present invention relates to the field of a sw nging

actuator which includes a cylindrical base having a central hole 10 in
which a bearing for holding a rotational ,spindle is fitted, arns
integrally extending fromone side of the front cylindrical base, and a
novabl e coil on the opposed cylindrical base side from the arns, and is as
its object to provide a novabl g1efk! opnbfir tRVERRBONGI NO, at the assenbl age,
| ocation of term nal pins having 15 connections with respective initial and
termnal lead wire ends, each of which are introduced fromthe novabl e
coil at the production, as well as precise |ocations of the novabl e coi
and terninals wbyRBLESEESE GRIThRORT ASswERs BACKERIAEDIOWIHE ARMENTI ON The
conventional sw nging actuator 11 (Fig. 3), for exanple, conprises a
substantial cylindrical shagse Memwicph Farh@ReDUTING MRECBAME bearing (not
shown) for a spindle is fitted, a plurality of arns 25 13 (an arm portion
12) extgnding integrally fromone side of the «cylindrical base 14, for
exanple, in E block arrangenent; and a hold connector 16, which is

heat -resi stant thernopl asti c resgtp 26r Noyenheredtidy - 2 nol ded and shaped to
conpl etely cover the surfaces of the

The present invention relates to the field of a swinging

actuator which includes a cylindrical base having a central hole

10 in which a bearing for holding a rotational spindle is fitted,
arms integrally extending from one side of the front cylindrical
base, and a movable coil on the opposed cylindrical base side from

the arms, and is as its object to provide a movable coil unit

for ensuring, at the assemblage, location of terminal pins having

15 connections with respective initial and terminal lead wire ends,
each of which are introduced from the movable coil at the
production, as well as precise locations of the movable coil and

terminals with respect to the arms.

20 BACKGROUND OF THE INVENTION
The conventional swinging actuator 11 {Fig. 3), for example,
comprises a substantial cylindrical base 14 with a hole 15 in which
a bearing (not shown) for a spindle is fitted, a plurality of arms
25 13 (an arm portion 12) extending integrally from one side of the
cylindrical base 14, for example, in E block arrangement; and a

hold connector 16, which is heat-resistant thermoplastic resin



cylindrical base 14 except for the hole for bearing %f r the | ndri cal
base 14 and to connect a nmovable coil 22 to the side-igiﬁ¥¢ﬁéh%ﬂéaé§ical
base 14 on the opposite side fromthe armportion 5 12. Referring to Fig.
4, a conventional process that a novable coil 1 is located in a netallic
mold in a step, wherein the hold connector 16 as seen in Fig. 3 is resin

nol ded such that the novable <coil 1 is coupled to the cylindrical base 14,
is shown. The distal 10 and proxinmal ends 2 and 3 of the introduced | ead

wire from tha adi0Vvabh € shabkdl & ec6RPNEELey (RRACIENE! ¥ueBaced td® the
corresponding termnal pins 4 by the solder process before the novabl e

coil 1 isR13eREiicalt baseetal bksepp! or Thge MBIADI R CBaring Conitke the

terminal pins 4 is located in the netallic nold, based on four 15 |ocating

pins 5 at tRa ihJsieal ¥8sE0INeind kBStEAnébEI£alovabReobbels2 i dd thieside
| ocations of the novable coil 1 and the terminal pins 4 are that the

ternmnal pigEste akeih@eabed Hae B4 onOfhé apbbei cé hid deoFadth @ hedidm pokbasnt he
need when the novable coil 1 and termnal pins 4 are placed together in
the netwl lizg.nmol d. 20 Each of the connected termnal pins 4 with novabl e
coil 1 swings when put in the nmetallic nold, since they only hangs on the
distal and proxir@Eereids €o aid.340fa tdimvernd onalleprdbess | ads at Movable
difficulty in accurately locating the novable coil 1 and the termnal pins
4 at the ficsed pobs ticwardd)ihhe ni@talllid meddi thoa,stp,t WMher@in sAk PoDd 4
of ten experience the separation fromand the approach to the fixed
position tkennktbeonastlavharenpineEdd .i h isheesirenalied swildthieadeseotdiel e

|l ength of the lead wire fromthe novabl e 23 Novenber 2005 -3 coil 1 to
term nal picbdldl is deangidenecdhe cghindeheal basle t£specthown. The distal

10 and proximal ends 2 and 3 of the intrcduced lead wire from the
movable coil 1 are connected respectively one to the corresponding
terminal pins 4 by the solder process before the movable coil 1
is placed in the metallic mold. The movable coil 1 with the
terminal pins 4 is located in the metallic mecld, based on four

15 locating pins 5 at the respective corners inside thereof.

Problems with the locations of the movable coil 1 and the
terminal pins 4 are that the terminal pins 4 are located nearer
or farther the movable coil 1 than the need when the movable coil
1 and terminal pins 4 are placed together in the metallic mold.

20 Each of the connected terminal pins 4 with movable coil 1 swings
when put in the metallic mold, since they only hangs on the distal
and proximal ends 2 and 3 of the lead wire. This leads to
difficulty in accurately locating the movable ccil 1 and the
terminal pins 4 at the fixed positions in the mold. 1In addition,

25 the terminal pins 4 often experience the separation from and the

approach to the fixed position than the need when placed in the

metallic mold, because the length ¢of the lead wire from the movable



to the fixed position, depending on the solder condition. It is ed t hat
t hese probl ens i npede autonation of the manufacture 3%@&¥E?ﬂ¥$ﬁ§5ﬁgi of
steps to be automati zed. 5 SUMVARY OF THE | NVENTION I n view of the above
problens in the prior arts, the present invention has as its object to
provide a nmovable coil unit for 10 a swiqiging actuator, which allows the
accurate location of the termnal pins relatively with respect to the
novabl e coil and is suitably coupled to the side of the cylindrical base
on the oppasiia sbdeedwidialapiEst hricuybngthehddctpheltewadchi €p ety
covers the cylindrical base except for its central hole. The 15 invention
i nvol ves f wd hdle EegBAI S&d1 161 O\iRpRMding bhActsavistd deaCtbalioeioh. It is
Applicant's Japanese Patent Application No. 9-369473 (Publication No.

11- 206095 afotmExaidatethepatl pbbaphki CAbEAB) automdl Ponaih athd @ianpifadittiriy
same, which the applicant has filed for the sanme purposes. 20 There is
provi ded a HMaly & GRididiidf Wtiepls ¢tomplel a@tomatirkdtanti al
trapezoi dal - shaped frame nenber with a central coil w ndow and a wound
wire thereon, a termnal pin holder at the connection with a cylindrical
base, having a term nal pin support to support a pair of term nal pins
havi ng respective connecti onss@#MARY hoF NMTHE af N@ENITI®N m nal | ead wire ends
that are introduced from the wound wire on the short edge side, the
termnal pin holder being fixed to the distal short edge of the frane
menber and shaped 23 Novenber 2005 -4 to cover respective faces of the
short edge. Thi s It vilewuwrfe theldbaws: prebilemsdat kbhe mfidrherter mimprpsestwi t h

respect to the
invention has as its object to provide a movable coil unit for

10 a swinging actuator, which allows the accurate location of the
terminal pins relatively with respect to the movable coil and is
suitably coupled to the side of the c¢ylindrical base on the
opposite side from arms through a hold coupler, which completely
covers the cylindrical base except for its central hole. The

15 invention involves further technical improvement in the swing
actuator of Applicant’'s Japanese Patent Application No. 9-369473
(Publication No. 11-206055 of unexamined patent application).,
and a method for producing same, which the applicant has filed
for the same purposes.

20 There is provided a movable coil unit which comprises a
substantial trapezoidal-shaped frame member with a central coil
window and a wound wire thereon, a terminal pin holder at the
connection with a cylindrical base, having a terminal pin support
to support a pair of terminal pins having respective connections

25 with initial and terminal lead wire ends that are introduced from
the wound wire on the short edge side, the terminal pin holder

being fixed to the distal short edge of the frame member and shaped



novabl e coil. A self-fusible lead wire is wound in tgi &Eedetlerr&'@g times
5 on the surface of the frame menber. The frame nenbedS-NoY dwire
is electrically heated so that the wound wire firmy adheres on the
surface of the frame nmenber by the produced fusing film and thereby is
integrally fixed to the frame nenber so that the novable coil appears. 10

The frame nenber and the pair of termnal pins are placed in the fixed
positions on a netallic nmold. In the nmetallic nold, |ocation neans are

di sposed falp fdowask | PeapéOti ©é Patasi ol thel eHBRES edgrc! UdhAg BReushare
side of the frame nmenber and the termnal pins so as to ensure fixed
| ocati on ofainespegtived Yolheibh BBVeRheet&éohinanbine wiHmApedithto the

respectively. The terminal pin holder is formed by injection of
heat - f usi nghagv@dle icatiq .the nold, in which both of the novable coil and the
termnal pins are located at the fixed position by location nmeans. At the
tinme, the terni pageDf NHuBiBl & Nleadrwl e/ istian £ the phedebyahimed 6lines0
t hrough covers fornmed by the term nal pin holder, which respective ones
cover the @t théeshi-@ace bEpthboftane Matbeas t iMle iframde mesbefragéshapHebot h
sides of the short sides of the frame nenber for integration of the
term nal pileadokder Wt Bleberfroadbychéeatdd shealaar ihwmwopnd wakdefihmaya
pl ate projection piece 25 projecting formthe front bottomthereof. The
novabl e coiaddheties, on aficeButriiacees fritha fpame dmierr bei tige fopoddhcieldefes bngi S
carried in next step to a nold, in which the cylindrical base with arns is
23 Novenberfi2@05and teacdry, ibyimtdqnsllic fiweldi berthe fichmasnemskissoi that
robots chucking the plate protrusion.

the movable coil appears.

10 The frame member and the pair of terminal pins are placed
in the fixed positions on a metallic mold. In the metallic mold,
location means are disposed for fixed location of principal
elements, including the short side of the frame member and the
terminal pins so as to ensure fixed location of respectively the

15 movable coil and the terminal pins, respectively. The terminal
pin holder is formed by injection of heat-fusing resin into the
mold, in which both of the movable coil and the terminal pins are
located at the fixed position by location means. At the time,
the terminal pins are integrally connected to the movable coil

20 through covers formed by the terminal pin holder, which respective
ones cover the outside front, top, bottom, and partial inside
surfaces and both sides of the short sides of the frame member
for integration of the terminal pin holder with the movable coil.

The terminal pin holder has a plate projection piece

25 projecting form the front bottom thereof. The movable coil unit,

after the terminal pin holder being fixed thereto, is carried in

next step to a mold, in which the cylindrical base with arms is



After the coil holder unit is placed in the second rmlg’ th§ igé@ﬁion of

fusing resin into the nold is perfornmed for 5 fornat o oupl er

which is shaped to cover the surfaces of the cylindrical base and to couple
the novable coil unit to the side of the cylindrical base on the opposite

side fromarns so that a swi nging actuatsar appears. The novable coil unit

according to the present invention 10 assists in locating termnal pins in
the fixed position relatively to the coil hol der because of the term nal

pi n hol der feidu@,f byeditbmatdtRatRinépy SR hnDy bl seeiilalt hebotykhiuek il d,
in which the |location neans for the novable coil and terminal pins are
provi ded. dHe GARide Puo®FusAohhe aut omati on of production because of the
form 15 being easily carried by machinery such as industrial robots
chucki ng the handfyeat thel edilThelgevathet Ché Ipliidd aAacahd pecond held,
present invention has nore advantages in conbination with the hold coupler
whi ch 1s shmapdhilertdonciofl Buaimd erediid anetof tiidlemcyd i har peaEobmed émeept
20 for its central hole for bearing and to couple the novable coil to the
cyl i ndrs calfdigee ioh &f at Bpld @oupledycevhboh dfs ahspedgiongoveaettist enrfhtebs
because that it elimnates the displacenent of the termnal pins fromthe
desired posift ithe cglihdriohll hadeohidi ts cduye es ilealmosrabdrsicod lohintihetbead
wire for the fixed |ocation of 25 the termnal pins in the termnal pin
hol der rel atieveliyiet of tttee ayddaliird aadi basandnt this appuai tritsd deo faomoarhs on
of the manufacture. 23 Novenber 2005 -6 BRI EF DESCRI PTI ON OF DRAW NG Fi g.
1 is a wholse ahlitqaeswinging actopabbreappearaccordi ng
The movable coil unit according to the present invention
10 assists in locating terminal pins in the fixed position relatively
to the coil holder because of the terminal pin holder being fixedly
connected to the movable coil thorough the mold, in which the
location means for the movable coil and terminal pins are provided.
It contributes to the automation of production because of the form
15 being easily carried by machinery such as industrial robots
chucking the hand protrusion.
The movable coil unit according to the present invention
has more advantages in combination with the hold coupler which
is shaped to cover the whole surface of the cylindrical base except
20 for its central hole for bearing and to couple the movable coil
to the cylindrical base in a step for production of a swinging
actuator. It is because that it eliminates the displacement of
the terminal pins from the desired position in the mold and obtains
the suitable tension of the lead wire for the fixed location of
25 the terminal pins in the terminal pin holder relatively to the

movable c¢oil, and thus contribute to automation of the

manufacture.



to the present invention as seen down fromthe 0b|iCH§% right QP Fi g.
2 is a whole oblique view of the novable coil of Fig. 9 % from
the obliquely left; Fig. 3 is a whole oblique view of an exanple of a

Swi nging actuator, which is forned in conbination with a novable coil unit
10 according to the present invention;, agd Fig. 4 is a plan view of an
exanpl e of a conventional novable coil. PREFERRED EMBODI MENT OF THE

| NVENTION 15 Fig. 1 and 2 show an exanple of a novable coil unit according
to the present invention. RE{EEF iDESCRIPTEON GRIIDRAWING novable coil unit
22 conprises a substantially trapezoi dal -shaped frane nenber 23 with a
wound wire 24, having four edges, two of which 20 are a distal short edge
25 and a proxi mal backward curbed |ong edge 26, respectively, and a
central coil w nddy.27;isardwholersbhidue piirevholfdermd@iabilte chiilsatocreding t he
short edge 25 of the frame nenber 23 and has the outside, top, bottom

I nsi de coupbi nhe prghéntsiseemtibn edd sHate dvownefzoB?2 thd3pbBdgB8B81ly36ight 37
whi ch cover 25 the outside, top, bottom partial inside, right side and

| eft sidle tbaces of the short edge 25 of the frame nenber 23, respectively
for the integration with the frame nenber 23 such that it is not 23
Novenber 2005 -7Fdygsptaced wholerobhibdueiviesupgothe 3gyvaitlielroid alfohygt he
front and in which termnal pins 28 having connections with initial and
term nal emdssofeeheubefidomi thetobbbqualy obefted fromthe novable coil unit

22 are perpendicularly supported, and a plate protrusion
Fig. 3 is a whole oblique view of an example of a swinging

actuator, which is formed in combination with a movable coil unit
10 according to the present invention; and

Fig. 4 is a plan view of an example of a conventional movable

coil.

PREFERRED EMBODIMENT OF THE INVENTION

15

Fig. 1 and 2 show an example of a movable coil unit according
to the present invention. Referring to the figures, the movable
coil unit 22 comprises a substantially trapezoidal-shaped frame
member 23 with a wound wire 24, having four edges, two of which

20 are a distal short edge 25 and a proximal backward curbed long
edge 26, respectively, and a central coil window 27; and a terminal
pin holder 31 which is fixed to the short edge 25 of the frame
member 23 and has the cutside, top, bottom, inside coupling, right
side and left side covers 32, 33, 34 35, 36 and 37 which cover

25 the outside, top, bottom, partial inside, right side and left side
faces of the short edge 25 of the frame member 23, respectively

for the integration with the frame member 23 such that it is not



5 piece 39 projecting fromthe front bottom for chucking bé auto&@égc
machi nery such as industrial robots. in accordance w n, the
wound wire 24, which is wound in the predetermined tinmes on the frane
menber 22 preferably conprises a self-fusible material to be firmy
adhered 10 to the surface of the novable-coil so that it is integrally

attached to the frane nenber because of the fusing film being produced
when it is electrically heated. The description now will be nade about the

pair of tergidialacdd,na 28eifbhadl®id istiford agat fHiah iHeaxiasd ek Fesnid ons
of the 15 termnal pin holder 31 relatively to the novable coil unit 22.

The short eggeidSofch harhiage peaben Raviagdddiedtidgisak thi 116 2t Baad

pl aced at the fixed locations in a first nold (not shown) after adhesion

of the woung lin@d12énke éherdinfacesisé td R Lhareaieshefras, chindhoivadie
heat-fusing resin is injected into 20 the first nold so as to surround the

faces of theiah@niteduereperpbniiioulsalP stipptitedl ex@apsld s prberpaibnal
i nside face such that the termnal pin holder 31 is integrally formed and

fixed ¢hreuehe e psuleetitg@rdnehs ieohtasgecdmmeos couckiagivnaatonakee
23, and to provide support of the termnal pins 28 in the termnal 25 pin

support 38mathiiekeriheutchxad tasdsBaiapi fobotder 31 being fornmed the coi
hol der unit 22 is placed at a position in a second nold (not shown) . 23

Novenber 2005 - 8 it atberfianeecairtly the imeenoiédn hamewountitwi2®e 2uonwhibeh
first nold is perforned by the automatic machi nery such as industri al
robots chyekiwshiddeipl ahe preidetzraingdd, timexh 615 ahet [feraimeonterdstye 22
preferably comprises a self-fusible material to be firmly adhered
10 to the surface of the movable coil so that it is integrally attached
to the frame member because of the fusing film being produced when
it is electrically heated.
The description now will be made about the pair of terminal
pins 2B that are fixedly located at the desired positions of the
15 terminal pin holder 31 relatively to the movable coil unit 22.
The short edge 25 of the frame member 23, and the terminal
pins 28 are placed at the fixed locations in a first mold (not
shown) after adhesion of the wound wire 24 to the surfaces of
the frame member 23, and then heat-fusing resin is injected into
20 the first mold so as to surround the faces of the short edge 25
of the frame member 23 except for the partial inside face such
that the terminal pin holder 31 is integrally formed and fixed
through the surround on the short edge faces of the frame member
23, and to provide support of the terminal pins 28 in the terminal
25 pin support 38.

After the fixed terminal pin holder 31 being formed the coil

holder unit 22 is placed at aposition in a second mold (not shown) .



the termnal pin holder 31. 5 The description nom'v“léﬁﬁﬂiggﬁﬂéyggﬁ@% t he
pair of termnal pins 28, each of which is fixedly I 2 L ly to
arms 13 (armportion 12) opposedly extending fromthe cylindrical base 14
side with respect to the coil holder unit 22. The cylindrical base 14 al so
is placed at a position of the 10 secong.nold in which the coil hol der
unit 22 is received. The termnal pins 28 with the initial and term nal

| ead wire ends 24a and 24b connected thereto, respectively, are fitted,

whi | e bei ngit héled thyel eapty nef ihes cdi $ ploskdle aturpias 221 6nemothé HE rsac awd d
mold, into holes which are fornmed on the second nold. 15 After the

pl acenment dfs peefoemel|lsy thiel autvna 2z machheaezgconth asoindusesial rebots
injected into the second nold to forma hold coupler 15 which is shaped to
cover surf ataskdng hhecplandrpoairdssm 39, ekiebtid oati thecErdntaledyd eff or
bearing, and the surfaces of termnal pin holder 31 and to surround around
t he novabl eheoitex?A nsallr fpeimehoddezudh .t hat t he novable coil unit 22 is
coupled to the cylindrical base 14. In the enbodi nent, a heat-resistant

t hermopbSasti c redlhe dashraptpohyhewyl iz galdel aecP.the p&iy afesenpinhilqui d
crystal polyner (L.C.P.) or polyimde (Pl) resin, or heat-fusible resin
that is m pdaisi @80 epphopf iwitich Her fosetilvnyolated sieldtsiyrlaf dor edmbsol 3a
used resin material as the hold coupler 15. Thus, the novable coil unit

22, that idamhpomtiabl ¢2¢00PrasSedly eentfern@O0h £xom thecowphindrigalhbase
cylindrical base 14 through the hold coupler 16 such that it is |ocated to
the fixed Pddsistidenwigiht hespeekt| sat thaccakhchotrdentunedty220 the arm pi eces

13 extending fromthe
The cylindrical base 14 also is placed at a position of the

10 second mold in which the coil holder unit 22 is received. The
terminal pine 28 with the initial and terminal lead wire ends 24a
and 24b connected thereto, respectively, are fitted, while being
held by locating pins disposed at positions of the second mold,
into holes which are formed on the second mold.

15 After the placement of the movable coil unit 22 in the second
mold, resin is injected into the second mold to form a hold coupler
15 which is shaped to cover surfaces of the cylindrical base 14
except for its central hole for bearing, and the surfaces of
terminal pin holder 31 and to surround around the mcvable coil

20 surfaces 23 such that the movable coil unit 22 is coupled to the
cylindrical base 14. In the embodiment, a heat-resistant
thermoplastic resin such as polyphenylene sulfide (P.P.S.) resin,
liquid crystal polymer (L.C.P.) or polyimide (PI) resin, or
heat-fusible resin that is mixed into appropriate thermosetting

25 resin is preferred for a used resin material as the hold coupler

15.

Thus, the movable coil unit 22, that is, the movable coil



opposite side of the cylindrical base 14 therefrom aggﬁhat t he gigair of
termnal pins 28 are accurately |ocated with respect coi |
and the cylindrical base 14, since the «cylindrical base 14 with the arns
12 is placed at the position in the second nold, in which the novable coil
unit 22 and termnal pins 28 are fixedly|ocated at the respective
positions therein. 10 It should be noted that the design of the term nal
pin holder is not limted to a construction that is illustrated in the
figures. The dRfl1ddme tedrt cplindrRkalobakBe1l etRtdadh Piie N 1dE el 1048
accurate locations of the pair of termnal pins, and integral support of
the pair ofig eudhnghapi 16 iy 1bkatledr tb Nle FikeppBitiodb Wikl @elatdnan
therewith. As above described, in accordance with the present invention,
term nal pidscwthcrertefakbed )y | 06atRd afmt e ddgsst 130k teibiigt Heoienmenal
pi n hol der 31 was produced, and the novable coil unit 22 having the
term nal pidipcii tehisdlenet echiaicggialiy caupposé et 2herefirbe, t &idi vt ghe
support of the termnal pin holder 31 were fixedly |ocated when coupled to
t he cyl Bndrgaiial offaserhinalnpihe 25 acendconkdtebgt 1bbeted | wint ireaipetaseclsd
with arns 12 was placed. These contribute to the automation of the
producti on tdfe smbrgbhg asilataswds. tRE8 Noxeirieri Z05bh@eCLM MS slincd swhegi ng
actuator having a cylindrical base (14) with a central hole for bearing
(15), at | castindivdcarl ause adnwith3lhexdwensli 1y fs haoredd sitdeéhef posakdon
cylindrical base (14) perpendicularly to the axis, a novable coil (1) fixed
to said cylimmthecesdcdmatmold4)irowhticd Opposivable deil noratt B2 aardrseth2haand
conprising a substantial trapezoidal shaped frane nmenber on which a wire
pins 28 are fixedly located at the respective posgitions therein.

10 It should be noted that the design of the terminal pin holder
isnot limited to a construction that is illustrated in the figures.
The most important principle of the terminal pin holder allows
accurate locations of the pair of terminal pins, and integral
support of the pair of terminal pins by the terminal pin support
15 in combination therewith.

As above described, in accordance with the present
invention, terminal pins 28 were fixedly located in the first mold
when the terminal pin holder 31 was produced, and the movable coil
unit 22 having the terminal pins 28 which were integrally supported

20 in the terminal pin support of the terminal pin holder 31 were
fixedly located when coupled to the cylindrical base 14, in the
second mold that the cylindrical base 14 with arms 12 was placed.
These contribute to the automation of the production of swinging

actuators.



Is wound and in which a central coil w nder (27) is f d, the L Ngi ng
actuator having a pair of termnal pins (4) for connégiﬂﬁﬁﬁ¥¥kﬁﬁiﬁﬁ§nd
terminal lead wire ends (2, 3) of said wound wire thereto, the termna
pins being provided on the side of t short edge of the novable coil (1),
and a hold coupler (16) for coupling said novable coil (22) to said
cylindrical base (14), wherein characterized in that said sw nging
actuator includes a novable coil unit (22), which conprises said novabl e
coil and a ternmnal pin holder (3lprArfgsterm nal pin holder having an
outside, top, bottom inside coupling, right side and |left side covers
(32,, 33, 34, 35, 36 and 37), which respectively cover the outside, top,
bottom partial inside, right side and left side faces of said short edge

of the nber (,23 and a term nal or I ded o e
out si de ther eoﬁ”‘ﬁ%ﬁwans @Fm%ﬁ‘ﬁi"mg §fmﬁg§°ﬁtb? exaﬁ) ﬁg ﬁ t he
t er m nal fcn;c beaing 1L6), aft leaitl oher({jrl ke mrmm()la)eaﬁztlégding ﬁ-on?' imesgifdggjfng
actuat or _o sai 81 m na i n_hol der 1) i e
o ot r ue: S iR BRI SRR o ) Adhoutblileatl 1) H3F
act uat or tosaid ayhndncahhaee r(léhloah theé top@bsﬁacblderfmmathe |lagrarcs ﬂZ)eandids of
sai d wou egi ons
over sai W&%a stdi)‘astaﬂgﬁﬁ‘if_t&p‘é%ma? ﬁag@{l rf,%gq,g? e?%%hf%%?t?% around
sai d novibweuad andgn hr@/gmtéal:@pﬂ wmder(@@ msfosmeudoahaeawmmng he
cylindri ﬁa!ua%‘f’%s(ﬁﬂk ae &8P 0of f @rmihal C]ﬁﬁtsrgd ) 8 @ohfkctif rir?ﬁaf”@nd’over ed
by said hold,cgtfdé g%%)h aem)v e coil unit I's I.ntegrally
coupl ed ¥ ‘E)ﬂ Ware eads s a&% &I&}E?rﬁh?refgoﬁlq ersninpl ping, ngi ng
ac; uat or l_)éifnlgcﬂ)ﬁvli@léd o leesidesaf the\ahioet ad eeofﬂﬂé xﬂ@vaBIEQ:oinglf)aﬁﬁin said
subst ant tha i da |ses us
o 1 al DOl SAIER FIOHOR oD e A0 Hoveble cniiaey to23jd ehlipdgkal bage
pr oduced(¥)s iwherein nchkdracberizddeanr ithabesetid swinging actuator mcludes a
movable coil unit (22}, which comprises said movable coil and a terminal pin
holder (31), the terminal pin holder having an outside, top, bottom, inside
coupling, right side and left side covers (32,, 33, 34, 35, 36 and 37), which
respectively cover the outside, top, bottom, partial inside, right side and left
side faces of said short edge of the member (23), and a terminal pin support
(38) provided on the outside thereof, said terminal pins (28) being fixedly
supported in the terminal pin support of said terminal pin holder (31).

2. The swinging actuator of claim 1, wherein said terminal pin holder
(31) includes a protrusion (31) outwardly extending from the outside.

3. The swinging actuator of claim 1, wherein said initial and terminal
lead wire ends of said wound wire of the movable coil are introduced through
aerial regions over said movable coil.

4, The swinging actuator of claim 1, wherein around said movable coil
of the movable coil unit (22) is surrounded and the cylindrical base (14)
except for its central hole for bearing are covered by said hold coupler (16) so
that the movable coil unit (22) is integrally coupled to the cylindrical base
(14).



6. The sw nging actuator of any one of clains 1 to 5, &HﬁrEiE sag nmovabl e
coil wnit (22) is integrally coupled to the cylindri LY th

arnms by the nethod, in which the pair of termnal pins (28) of said
termnal pin holder (31) are fitted iyt o holes which are formed on a nold,
while being held at a portion of the nold relatively to said arns when the
novabl e coil unit (22) is placed for the formation of said hold coupler,
through locating means. 7. The swi nging actuator of claim®6, wherein said
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1. The swinging actuator of claim 6, wherein said mold further has
locating pins provided therein for location of said terminal pins and said
initial and terminal lead wire ends.

8. A movable coil unit comprising:

(a) a substantially trapezoidal shaped frame member (23) having a
short edge and a long edge;

(b) a wire (23) wound on the surfaces of said trapezoidal shaped
member (23);

(c) a terminal pin holder (31) having an outside, top, bottom, inside
coupling, right side and left side covers (32, 33, 34, 35, 36 and 87), which
respectively cover the outside, top, bottom, partial inside, right side and left
side faces of said short edge (25) of the frame member (23), a terminal pin
support (38) provided on the outside, and a protrusion (39) outwardly
extending from the outside; and

(d) terminal pins (28) fixedly supported in the terminal pin support
(38) of said terminal pin holder (31).

9. The movable coil unit of claim 8, wherein said wound wire (24) on the
surface of said substantially trapezoidal frame member (23) comprises self-
fusible material, whereby is firmly adhered to the member (23) through the
produced fusing film at the electric heat.



10. The novable coil unit of claim8, wherein the flxgg Euggort géigaid
termnpal pins (28) in said termnal pin support (38) s by the
met hod, in which heat-fusing resinis injected into a nold, in which said
short edge (25) of the franme nenber ( , and the termnal pins (28) are at
the fixed | ocations, respectively after  the adhesion of the wound wire (25)
on the frame nenber (23), for formation of said termnal pin holder (31),
whereby the terminal pins (28) are fixedly supported in said termnal pin

support (g@g) | ”Pl?e%?dxia\blé @b i‘ﬁ"&thclﬁgthdstﬁhﬁ}éi dtl#éurﬂxﬁ&érs@ﬁgoﬁﬁﬁ said- The

novabl e coil ,of claim1 ein.sad first no area in
whi ch t héeEmingl png(2§ 1§a§8d3 tevepnal pin suppert B9 is &F@Iﬂnhﬁbﬁg hyetha nal

o d ﬁéﬁéﬁ?ﬁéﬁ? in m‘?“’ea”fﬁ%%%fy R A 8o
i ncl udes 8 g"”c? {%) %ﬁthﬁa é“(elﬂﬁe’ﬁgg? zgéﬁafm eti’é’t ngnéf r3ke q%12)
ext Fndi nghz meéﬁ hl@amsngl&etsb@cf:?élymmwl el Qéﬁh@eﬁbu of hé vovad bgueagz%\@bl e
coil uni avi 0i ic ri ses nt i
t | foeber CRbfur foomatign, af saldhenmipal ol D2
c;ﬁlto re;f)' mthdrehyrt?mvxte(rﬁi)ml tphns (ﬁshme rficdody slu@\pnntpdalm saidatershinal pmge
25 t t ed f th
(rame mesbRPoREGe iftditalF iofmitd with daid thitn Léﬁéep?ﬁ&%%%l%"e@@”. nwhich a

pair of terminal pins (28) for connection initial and termnal |ead
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havi ng S@i‘) 1({1 va% 23) and term nal pin holder (31), <carrying the
novabl e EHPHALMRO 50 o a second mold, in which said cylindrical base
(14) with the arnms (12) is placed; and | ocat | ng the novable coil unit (22)
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cylindrical base (14) having at least one or more arms (12) extending from

one side thereof perpendicularly to the axis, a movable coil unit (22) having a

movable coil which comprises a substantially trapezoidal shaped frame

member (23) with a wound wire thereon and a central coil window (27), the

frame member having a distal short edge (25); a terminal pin holder (31),

which is fixed to the short edge of the frame member (23) and which has a

terminal pin support (38) in which a pair of terminal pins (28) for connection

of initial and terminal lead wire ends (24a, 24b) from said wound wire on the

short edge side (25) therewith are individually supported; and a hold coupler

(16) for coupling of said movable coil unit (22) to said cylindrical base (14),

said method comprising steps of producing in a first mold said movable coil

unit (22) having said frame member (23) and terminal pin holder (31),

carrying the movable coil unit (22) to a second mold, in which said

cylindrical base (14) with the arms (12) is placed; and locating the movable

coil unit (22) in a position of said second mold for production of said hold

coupler (16) for coupling of the movable coil unit (22) to the cylindrical base

(14).

13. The method for producing a swinging actuator of claim 12, wherein
said first mold further has an area in which the short edge of said movable
coil unit and said paired terminal pins are fixedly located, whereby said



(14). 13. The nethod for producing a sw nging actuato clai m wherein
said first nold further has an area in which the shoréig‘-{éﬁ’é—‘&ﬂsﬁ@mvabl e
coil unit and said paired termnal pins are fixedly |ocated, whereby said
23 Novenber 2005 13 termnal pin holdgr,is fixed to said novable coil. 14.
The met hod for producing a sw nging actuator of claim12, wherein said
wound wire conprises self-fusible material and is firmy adhered to the

surfaces of said frame nenber by the produced fusing filmduring its heat.

15. The f SaB jor of claim12, wherein said
novabl e g%,{ﬂﬂ%%lﬁtiﬁ(%? mcﬁged@s sal termfetnt:attfi pi n hol der (31) with a
protrusion (38) at a position thereof and is carried by automatic machinery
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while being held by locating pins in second nold, when the novable coil

unit (22) is located or placed in the second nold.
15. The method for producing a swinging actuator of claim 12, wherein

said movable coil unit (22) includes said terminal pin holder (31) with a
protrusion (38) at a position thereof and is carried by automatic machinery
holding said protrusion of the terminal pin holder (31), whereby placed in a
second mold.

16. The method for producing a swinging actuator of claim 12 or 15,
wherein the pair of terminal pins (28) of said movable coil unit (22) are
individually fitted into holes at positions in said second mold while being
held by locating pins'in second mold, when the movable coil unit (22) is
located or placed in the second mold.



