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y° SR N MOTOR CO L FOR A Tl MEPI ECE The present >

Jdnvention relates to a notor coil actuating the disp]ay neans QJ’H SJ/D 'J
ti nepi ece, said coil i ncluding a magneti sabl e core each of whose ends
includes. a lug, an insulating coil body forned of a tube 5 surrounding
the core and a flange di sposed at eachjof the ends of the tube, and a

w ndi ng wound around the body of the coil. A coil whose

structure resenbles quite closely that which has just been described
is shown in Patent 10 Application JP 30712/86. This docunent al so
describes a core provi ded wipdirdpvrd1d0FoR WO Tovepgesehol di ng t he

wi ndi ng and an insulating filmsurrounding the core. one of the |ugs

is affixed a printed circuit with two pat hs each receiving an out put

wire of the coil wi nghdg. pﬂéser@e Gerdntilth t eldte Wer eat hmovbres cm:.&
connected to t he ci rcgrbé ate vered with pr o ectlvecgoatl n

not clearly staRetURbIRI h Y of€38Fe Rthi%vEATCPHE b} H%gd'l ne
however that thgneiuébngra hagmerisabile téore eachlodfrwhosehengdsi imgdudes

connecti bn of the dida ng ‘Urighisking’ L OHIGSE fohed|E R i
al ways poses5 sunuowndingrthe mwm aAﬁlén%t déspesed gt epchspiulthene

known that —thgpatndiengnul Eﬁbe'sanaxtar%&ﬁi&ingf IyiSunch | &E6und  tHEaBREY Dfof
t he order of ZOF}ﬁm are currently used. Awre 25 of such fineness is

difficult to makRBuraid; very fragile and subject to frequent breakages
which lead to the copl COll bﬁo@@ ditzudtiee féﬁ@ﬁb&fﬁs driiitdechosdilyg timt

Wi oh further | HBiGRsobRne et SOt oRiGRFiERA (fy (HEPR) #Roparitaat
manuf act ur e16f Bpplication &Pt 30712/86s UBzis wdocument Blgeeadestribefe a
electric resistages IS-¥fifed Rith Mo 1lugs, two flanges holding the
winding and an insulating film surrounding the core. On

one of the lugs is affixed a printed circuit with two

- paths each receiving an output wire of the coil winding.

15 The coil and the place where the wires are connected to

the circuit are covered with a protective coating. It is

not clearly stated how these connections are achieved. One

may imagine however that the wires are bonded with tin

solder on the printed circuit paths in accordance with the

20 standard method. Whatever, the comnection of the winding

output wires to the rest of the circuit always poses

manufacturing: problems. As a matter of fact, it should be

known that the winding wire is extremely fine since

diameters of the order of 20 um are currently used. A wire

25 of such fineness is difficult to manipulate, very fragile

and subject to frequent breakages which lead to the coil

being discarded. Moreover, if the bonding is performed

with tin solder, stripping of the wire is also a problem,

which further increases the risk of breakage. Testing the

30 proper manufacture of the winding after it has been wound

by measuring the electric resistance is also a problem.

‘Most of the time this test takes place after bonding of

the wires onto the circuit paths, an operation which could




Most- of the tinme this test takes place after bonding of the wires onto

the circuit paths, an operation which could

2 be avoided if the test was nade directly on the output W res

bef ore bondi ng. Wth the object of avoiding nmanipul ati on of the

- output wires, allowing the winding to be tegted before 5 connection to the
rest of the circuit, and avoiding breakage of the wre, t he

present . invention 1is characterized in that a plate, made in one piece

w th one of the flanges and arranged so as fo rest on one of the | ugs

of the core actBea8VASRSr ikfg YR nESFbr “Bfe MR fHTAEEL6uPBUtERE r SREBYE

i ncrustation ofwihesas@fmaﬁrﬁngach of the wires in the plate. This

arrangenent then all varl t hpds il ti

Bondiag o the oufbf e oB{ReE QP Tl latr, ek kB | 87 B
be i npl enent ed. ouBput wities, préds"awlrigwbhel orindibng row be deestededefore
detai | Ogy ﬁna rt:?oz‘i’f & %EEOdi:EEE't GE VoY a@eﬁt eX R € ;R ding

illustrated aw ngs, in which - Figure 'l shows the core
of the coil withreakage [Qfgs:the wire, Fithgre PreseRE t HEESHBigRpdy is

fitted with twocharaéteflﬂ@éd aml Maée?i@f_é) nﬂa@érinoénenpleéet mthl dnees;
- Figure 3 finis o]

its t put
wires being i ncP stt?& rkﬁ.atnlgg Spl arrange so g §8r é'ef ? I%
Cross-section oiugheotfotheZRoreh(am:sg dovancisorsiics pdinit fest the winding

- Figure 5lbs GHtgﬂl:a{w e r%ﬁoanﬁﬁqggﬁtgo 1§ fE.hQ:We end nesd %f each of

Figure 6 shows a |nte It att ow to bond
t he wi ndi ng out ﬁbﬁ \Wires t dnt hehgo PXateyi t'I'hé@t hg.rrangement then allows

various methods for facilitating testing and bonding of
" the output wires, which will be explained hereinafter, to
be implemented.

15 The present invention will now be described in detail
on the basis of an embodiment given by way of example and
illustrated by the drawings, in which:

- Figure 1 shows the core of the coil with two
lugs; |

20 - Figure 2 shows the coil body fitted with two
flanges and a plate forming part of one of the flanges;

- Figure 3 shows the finished coil with its
winding, its output wires being incrusted in the plate;
- Figure 4 is a partial cross-section of the coil

25 showing how one sets about testing it;

- Figure 5 is an enlargement of region V of Figure
4; '

- Figure 6 shows a printed circuit attached to the
coil and how to bond the winding output wires to the

30 circuit paths; '

- Figure 7 is a top view of what is shown in
perspective in Figure §;

- Figure 8 is a cross-section along line VIII-VIII
shown in Figure 7; '

35 - Figure 9 is an enlargement of region IX of Figure
'8;



- Figure 7 is atop viewof what is shown in perspective in Figure
6; - Figure 8 is a cross-section along line VIII1-VIII shown
in Figure 7; 35 - Figure 9 is an enlajgenent of region I X of Figure
8; - Figure 10 its a view from bel ow of the assenbly
shown in Figure 6, the printed circuit not yet having been fixed to the
pl ate; and - Figure 11 is a simlar viewto that of Figure 10 5

i n which the printed-ci reiguird1ab0 been of iwbsly t frbie bellaie.of the asEumbly
met hod for naki ng coi L accor dj

MofRsin ErFecs § i p iced SRFRHGRo PRk NeE JBMISS it

Figures 1 to 3
left end i nclfdsted &ol the Pplakew@r®e right end includes a lug 4 as 10

shown in Figure 1. Lug | j d i ﬂn?ﬂT LA 032 a a4t
an opening 33. These o 3%%%3 1aﬁ% %ABE . a fgivﬂ%‘ﬁetgmtt:%?tstagt (li):'lr:l'qjtug.ebeldﬁI
fixed to theScoi® whirh thesppirted Rinrnityhags beeny f4xgd £8| Sheppiate-

Surroungi ggb the lrrq'%e(rj fngt:ﬁéd Aﬁoz'tjsml g N doiqur & Ziacfw:ai&g_sr;ldlﬁ dt_:he
surrounded by a ,coi ody 5 made_of _ipsulati mat er i and_J ncl udi a
tube 6 and two FRYRFELOR AR é'(ij’?"?%ﬁaga in Eggbléﬁi vgl ¥t 3t‘h§ﬂ3ﬁﬁ of°Ttbe
6. As Figure 3 dimlmdes firstrea wmagnegiSabiewocadear?urhase!| befly Sendhe
out put W res _of .S _W.ndi Rg s | efer e

U1 and 12, " CLeR1gE0s” AING 30 L WHBR 2 srke PAE SfMGuds 8 TUGP 2
Figure 2, ord ofis ishoWwnaidgeEiguse ihduwmil Inpmravidediesith an gpening (32
made in one pi e%wf@fhaM%B-mT%%eﬁﬁ €385 Thes?® 'dputithdd B82Staren 3130

4 of core 2. It wll be understood 2 that tube 6, flanges 7 and 8 and.
plate 10 can be HdfWiehhe mAtRTr, SH3A% bRerbR | %ﬁxﬁgsp'%%t i% ycaFGundg]E{ﬁe
2 and onto |gtatbr | indiddides neet iendchdwn,papslag tisiceshesurteunding
the motor rotor. As is seen in Figure 2, core 2 is

15 surrounded by a coil body 5 made of 'insulating material

and including a tube 6 and two flanges 7 and 8 arranged

respectively at the end of tube 6. As Figure 3 shows, a

wire winding 9 is wound around coil body 5. The output

wires of this winding are shown in Figure 3 and referenced

20 11 and 12. _

According to the invention and as is shown clearly in

Figure 2, one of the flanges 8 of the coil body includes a

plate 10 made in one piece with flange 8. This plate is

arranged to rest on lug 4 of core 2. It will be understood

25 that tube 6, flanges 7 and 8 and plate 10 can be moulded

-in a single Bperation respectively around core 2 and onto

lug 4. It will be mentioned in passing that the material

used for such moulding may be Lucryi KR 2013 (registered

trademark) from the BASF company. As is shown in Figure 3,

30 flange 10 acts as anchoring point for output wires 11 and

12 of winding 9. As a’'matter of fact, as Figure 3 also

shows, wires 11 and 12 are anchored in plate 10 via

incrustation of their end =zone 13 and 14. This

incrustation, seen in cross-section in Figure S5, may be

35 achieved in different ways, for example by local heating

‘of plate 10 by means of a thermotrode, which allows wires

11 and 12 to be sunk into the material forming the plate.

As the winding is intended to be performed on an automatic

S



used for such noul ding may be Lucryl KR 2013 (registered t rademar k)
fromthe BASF conpany. As is shown in Figure 3, 30 flange 10 acts as

anchoring point for output wires 11 and 12 of winding 9. As a matter of
fact, as Figure 3 also shows, wires 11 4nd 12 are anchored in plate 10
vi a incrustation of their end zone 13 and 14. This

I ncrustation, seen in cross-section in Figure 5 nmy be 35 achieved in-
di fferent ways, faqr, exanpl e by |ocal ,heatin f plate 1Q b f a
t her not r ode, ~ W HT?’O\C@’%%%E mac{‘ﬁfeaﬁaugg PSrggr&Jﬁ?lldnt"&chg%%ggggi'al
form ng the pl atmd zone A3 tbf ouwpungwisei hlehdefirstbénpznstedednoplate
automati c

: s ' hg negLhe
achi ne coul d plé(?f The wire. is then brought éﬁh‘é‘&?e E]saxfg& 8 NCoyePC codt

ormsaid incrustation. - output_wire T1
is first incrus2ed themp| wound apoure thise i©OrehenOBEBugHRe t WRGHRT | A8ge

8, over cores g2niihed WOUAGuEr QURE LRI S sC WudBiCHrivugh NElidifgd S8 to
finished, output wre 12 |s rougm, hrough f.l ange 8, ta . #gs anc{u(grl ng
zone 14 wher e i +£FsARFROTEAS FITF %H&Grfo. € 1s 1NCrRsted; $0sEaBRIC privper

manuf acture of the catl this beage, tpstpsr mambfaesireigobethg sbblncan be
Fi 4 which gh | ' - ' fat ol | o fd d
W th 0 plate SE5UERy phehP Fopkino HRinet ML 1ilrf0ded 4 URLCR! latldud U

i gure i shows "an éen : ) )
of Figure 4. Foin- pagitiadstirogs-sentionrithg mnsheof thehrehlnifdksed) aidhio

| ocal Ty andspheg: goges of Nl O Bbfgure U6  lintich® dhlowd SadPRhiledgbenld gzone

13 of output w e sane operation Is perfornmed on out,put wire 12
to which 15 an@eRer Vneds FligwgeprobE b Sueht LeREMRY. As NERFUTIS RRPPe.
el ectric resistgReenoniche Wiatenghelyeflly hendWehghokemes intd icortact

reasured. TS BEHOREEOLES 800 18 U8 B pord S ERIGA, Wik, 1.
al | ows ‘i medi at FhieesaimegopérathiorROis @erformett avhautput wimef d& k9 rhich
conpl eted aRd bglaifer mddsurindSSOFELBLECSeM (Hot NeHGRY Ofst Agpiikali tthe
electric resistance of the winding between the two probes

26 is thus measured. This method avoids having to strip

the wires with the inherent drawbacks and risks linked to

such an operation. It also allows imediaté testing of the

20 coil alone when its manufacturing is completed and before

it is associated with the rest of the circuit.

Different solutions can be envisaged for connecting

output wires 11 and 12 to the motor electric control

. circuit. According to an original feature of the

25 invention, Figure 3 shows that before reaching
incrustation end zones 13 and 14, output wires 11 and 12

follow a channel 15 (see also Figure 2) made in pla;e 10.

Two concentric holes, one 16 made in plate 10 and the

other 17 made in lug 4, are disposed perpendicular to

30 wires 11 and 12 and end in channel 15. This arrangement

thus defines a zone where output wires 11 and 12 are

accessible from everywhere and where they can thus be

connected to the electric circuit. .

According to another original feature of the present

35 invention, the connections of output wires 11 and 12 to

‘the electric circuit are achieved in the following manner.

The electric circuit is in the form of a printed

circuit 18 as illustrated in perspective in Figure 6 and



D f f.erent sol utions can be envisaged for connecting output wires 11 and

12 to the notor electric control circuit. According to an original
feature of the 25 invention, Figure 3 shows t hat bef ore
reachi ng incrustation end zones 13 and 34, output wires 11 and 12
foll ow a channel 15 (see also Figure 2) nmade in plate 10. Two

. concentric holes, one 16 made in plate 10 and the other 17 made in |ug

4, are disposed perpend| cular,to 3Q wires 11,and_12 and end in_ channel 15.
This arrangemeni Planesitydfiiqiee of zofRiSnPrenbatp Rizmuiss 18 dAd firtede

alcce55| bl e fromwaiter an%od p?ehe tigey r@nzbhl&ﬂée t<|: ?Qeﬂﬁldét %ﬂ\ﬁrighe
el ectric CIrCUIt ccording to an |na ature o e

pr esent [ n\PéHtseén tq htél 3{] eglecﬁaq-ﬁlée ?eé" f:y

the el ect r| C ci rquartzade andlwemttmm& @h.lrmmg BIﬁaanem.nted c:.rcuﬂihels
electric cirguity o A d Nt | rsQui a t R ed
in perspectl\cﬁé |n§|—3%ﬁr JQ%JB F ¢ Can %ne"gljné Jv%rvé?l%&*% W

printed circuit Figyre f7|vt cegductiye Patdif @b W’@ r?d-t hscaﬂ?bllet a5 %X@g
provi de driving the RubESS, tﬁa&&ecaﬁégporgﬁwaé b wieedsual amanep bsfa

uartz 31 and an j nj.e ‘ed_circ O, Printe It

ggal nst plate 1(7"&?‘%' %§|3f5ﬁ8&x tc]‘lea BPSHF dh‘?*' lr.i'é 7]187 o’ﬂﬂ%%t %\%}‘p
20 and 21, capatﬁ;katm‘ XupEd/iing lug tdhe outpmt, wmas cbt r andon@i rag:'a)lbcpnded
wires 11 andjl%z con%g&q_ygg RE 501dnd- posite hole 16, 17 made both
in pl ate and Bt 7TL

put wres and 12 are bonded 10 to
conductive paths 20 éhdeEhOd Shmﬁ ne®Wio Fheiseni hendsw anesachasuedarks

S0 ol g 1| I e
of zone 1x of Figereien atane dine sV a7 Hlgue' 7 anad HigeR ¥ iR
10 as descri bed am téiﬂargement of zone IX of Figure 8. When printed

15 circuit 18 is placed against plate 10 as described in the
preceding paragraph, a pin 27 is applied, through hole 17
of lug 4 and hole 16 of plate 10, these holes being
arranged in a row, on wire 11 and another pin 28 is
applied on wire 12. By exerting pressure on these pins and

20 heating them, wires 11 and 12 are bonded onto paths 20 and
21, respectively, by thermocompression. This operation
does not require any stripping of the wires, nor any
additional solder material, and can be performed by an
automatic machine.

25 The aboye description shows that manufacturing of
coil 1 and its connection to printed control circuit 18
can be automated to the maximum with a minimum of &iscard.
This of course contributes to significant reductions in
the cost price of the assembly.

30 It remains to be explained how to set about fixing
printed circuit 18 onto plate 10, by specifying that this
fixing takes place prior to the bonding of wires 11 and
12. Reference will be made for this purpose to Figures 2,
3, 10 and 11. As Figures 2 and 3 show, plate 10 carries a

35 first stud 22 formed when plate 10 is moulded and a second
‘stud 24 moulded in the same way. As Figure 10 (which shows
printed circuit 18 shown from below) shows, this circuit
18 includes a first hole 23 through which first stud 22



precedi ng paragraph, a pin 27 is applied, through hole 17 of lug 4 and
hole 16 of plate 10, these holes being . arranged in a row, on wire 11 and
another pin 28 is applied on wire 12. By exerting pressure on these pins
and 20 heating them wres 11 and 12 are bonded onto paths 20 and 21,
respectively, by thernoconpression. This operation does not require any
stripping of the wires, nor any addi ti gpal solder material, and can be
performed by an aut omati c machi-ne. 25 The above description shows
t hat manufacturing of coil 1 and its connection to printed control
circuit 18 can be automated to the maxi mumw th a m ni num of discard.
This of course passesbat@sat sesondi hotenl5r adhrohighnwhith seddifl coshdpRiUce

of the assenbly. t i h 0 t about fixing
printed oi roui {PaEtes, wnen FLEGRLE A8 AT DERS! Gite Platd 67 A2 Hiouzeo
pl ace prior to lhesbgwa»ngheffum¢t$qupénatud 222 isrdiergwide wahd briemte

for this purposg gyges he, &sh I gyr n
plate 10 caréleslgeugg y?rs?ﬁé%% c f%?%pd mﬁéﬁ %?gge 24 gégaﬁgu?ﬁgdggg

second t ugisFuRbutBedthist %%%eb%@g %hmﬁﬁebnoh%m% Shswend
printed circuitof8sab@vsetsmdndid @4 thowivethprigicedUcircuit 18 ifigandes a

first hole 23 through ichyfirst stud 22

6 passes an8n§°38%%ﬁ% ﬂ%1e 25 through which second stud 24 passes
when circuit 18 is placed onto plate 10. As Figure 11 shows, the function
of stud 22 is to guide and orient . circuit 18, while the function of stud
24 is to fix said 5 <circuit 18, this_fixing being achieved by heating the
end of said second stud 24 to rivet printed circuit 18 finally onto
pl ate 10.



-t7i rrépi ece, said gbi :\/blt g(r:l 83: lng(;) nESHMIUMI'IlﬁlIMH ay rrrrg:(rzlﬁ 81]: \%ose

ends includes a lug (3, 4), an insulating * &oif body (5) forned of a tube
(6) surrounding the core 5 (2) and a flange (7, 8) disposed at each of the
ends of the tube (6), and a winding (9) wound around the body of t he
coil (5), characterized in that a plate (10), nmade in one piece with one
(8) of the flanges and arranged so as to rest on one (4) of the lugs of

the core (2) acm%s_lo anchoring point for the output wires (11, 12) of
t he wi nding (9) by incrustation of the end zones (13, 14) of each of
these wires in the plate (10). 2. Coil according to claim1,

characterized in thatl. Mdtdm®redil rEB)Cf&dflg.\dtl'mé rmasaﬁéﬂamyemleaﬁse&f( B3,

14 the 15 t 1 2 I 1, h | th

pl bie (10). guhg#‘i‘e?i%ggl(?) shig an%’é 6@‘&%@%?@3% B, 2% 11(2); )
and ending in saaahcbénnmoqelan%an@lm a lbgt h(3.n 4he ghatinsul@ting
inthe lug (4). coil body fcofcinﬂ@%fj'ggthged §ﬁ§235§dé

that 20 a printed ci rcwt 8 prow ded con uctlve
and able to SuppRy ©R& bt a‘%ﬁh (Bri 81 ngigorsed @t eac}’ambf EbeagaﬂﬁstOﬁ he

|to|h ate (10), tgetﬁ@n(ituﬁkl \§)pahd @2¥inding )2109)8Lmhyd Nerbed Mehear Ho@' gﬁh
e correspondl n ou S
bot ng_bondod 25008 SEEA 51 es SpRRcEERL RS i) thabed PR, (3t or Aate

plate (10) and ionet be.elcegwﬁ.t)'x one (8) of 4thé:of1angesoaﬂdngrtangédl rso3 as
character) 260 | kol Wiy on L3 PLEI ok She U4 5oP. Ehptlodlld 47 2hcls
and orient 3&i daexph@mmgarapnep%eé@ﬁd thed outpuE pwitesg (11 tn%ughf a the
second hol e (25yielisg 49§ byliincrstbXibh @ Ghe end zones (13, 14) of
each of these wires in the plate (10) . _
2. Coil according to claim 1, characterized in that
prior to reaching the incrustation end zones (13, 14), the
15 output wires (11, 12) follow a channel (15) made in the
plate (10), a hole (16, 17) arranged perpendicular to the
wires (11, 12) and ending in said channel (15), being made
both in the plate (10) and in the lug (4).
3. Coil according to claim 2, characterized in that
20 a printed circuit (18) provided with conductive paths (20,
21) and able to supply the motor with driving pulses 1is
applied against the plate (10), the conductive paths (20,
21) supplying the motor facing the corresponding output
wires (11, 12) of the winding (9), said paths being bonded
25 to said wires opposite the hole (16, 17) made both in the
plate (10) and in the lug (4). o ,
4. Coil, according to claim 3, characterized in that
the plate (10) carries a first stud (22) passing through a
first hole (23) made in the printed circuit (18) to guide
30 and orient said circuit and a second stud (24) passing
through a second hole (25) of said circuit to fix it onto
said plate (10).
5. Coil according to c¢laim 1, characterized in that

‘the coil body (5) and the plate (10) are moulded in a
35 single piece.



tsﬁia'(tj P attehfalgzuil body (5) 2hdcgir113 Sﬂm"ﬂ llﬁlllﬁllﬂlﬁlm dedclhﬁr Zcé?'s.zﬁ& ;n

_ pi ece. 6. Method for
testing proper manufacture of the coil (1) nade according to claim1,
characterized in that a measuring probe g26) is applied in the end zone
(13, 14) of each of the output wires (11, 12), nicking the plate 5 (10)

—and coming into contact with the wire (11, 12) to measure the electric
resi stance of the winding (9) of the coil (1). 7. Method for

connecting the out put &wi ueshéd]:‘;oﬁz:)est:.rng privper mnufacures dmetheoidoj_(]l)
o the conduct ing)Pads 10ccd agl:\.o e16i6 PIi NLRAGEEGHL LA 8y g e
A

and pat hs bei TRAE accordi N t o-clarm 3, charac er| Z€
pin (27, 28) ismeasurdng: probsh (EA: As| @ppilded An ptheiend zonsr digh t3d
plate (10) and Jie ddih (48 €RE OclEEhL Olvikls (110Ut1E§J)t V‘hiéﬁ:.ﬁél th?)pBdik i

that said wire is bonded ontp 15, said correspond mghpat

~ther noconpr essi dt0) and comgng \EpRBJ TG rW@d &1 cu®) (199

onto the pl aicasuk@) ,tH&@i@cn:Mceh:ematanbel bg thdewdnddngi N®)t ®f the
claim4, character| Ze(g‘r)l n that the end of the second stud (24) is
heat ed to rivet &4 ]'d I'nted circuit 818) onto 20 said plate (10).

7. Method for connecting the output wires (11, 12)

of the winding (9) of the coil (1) to the conductive paths
10 (20, 21) of the printed circuit (18), the wires and paths

being made according to claim 3, characterized in that a

pin (27, 28) is applied through the hole (16, 17) passing

through the plate (10) and the lug (4) onto each of the

output wires (11, 12) and in that said wire is bonddd onto
15 said corresponding path by thermocompression.

8. Method for fixing the printed circuit (18) onto
the plate (10), these two elements being made according to
claim 4, characterized in that the end of the second stud
(24) is heated to rivet said printed circuit 818) onto

20 said plate (10).



