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1 VARN SH COATI NG DEVI CE AND METHOD FOR COATI NG A

VARNI SH The present application is based on Japanese

Pat ent Application No. 2006-341284 filed on Decenber

19, 2006 and Japanese Patent Application No. 5

2007- 268016 filed on October 15, 2007, the entire

contents of which are incorporated herein by

reference. BACKGROUND OF THE I NVENTION 1. FIELD OF

THE I NVENTI ON 10 The present invention relates to a
varni sh coating device and a nethod for coating a

var nVaRNISH COAENGDEVIUE AND METHOR FORSDOADENG AQVARNISH
device for coating a varnish to a wre and a nethod

for coating a varnish. 2. RELATED ART 15 In

fabrication of a w.re.such n_en i a W r.e ..
fabrica nﬁrea‘%l{;i ggpl}cﬁu?qwaltg %%e‘?opﬁe?a%;ée%\? B%‘S%f iA\rliglp (5)1&51 on. No.
caolng29atdled Wnf ideb&fbep 19) 20062 aid SRparREe] Hab@t VASplcsibn No.
is applied to a wire by continuously contacting the
WRQ0Z-2680 16 fited dnaOetobdr 1512807, 6h¢ entire tcheferta fof avhigthare incorporated
varni sh lied to the wire is baked in a baking

f RETHE ¥“%§§mﬁéen used. Japanese Patent No. 3455564

di scl oses an exanple of such an enanel wre

fabricating device. 20 In addition, a varnish coating
device in that a BRACKGROUND OFIKE BgVEBNAT@Nhavi ng

plural slits ay%rotecting plate, a sealing plate, and
ah HIREP QR GHEINVENTIAN| ayered on one side of a

varnis : it : r
R e
t batifg b varndh\Wnfnfork parfiadsetd 4 Yanaistofvating dadidet fot apating a varnish to a
inserted into a sem-divided hole forned in a part of

t e and @ methid fariepatinga Yamysh: he varni sh on the wire. 25
Japanese Patent Application Laid-Open No. 2004-230324

di scl oses an exanple of such a varnish coating

devRIeATEIMARTt Ype of varnish coating device is
provided with a varnish circulating path_ which

suppl i d8 fatinisaticar ofi aswire fuch ag on snaamsl Witsam titeyiahriatipgedevice i that

tj th, th i §h 2 1. Iy d,. .
cflst e i ppeireclt el vl yaminh an W AT s gpptied o
t D&yifeORS LA nuBA kbilticting the wire to a top face of this roller, thereafter the

varnish applied to the wire is baked in a baking furnace has been used. Japanese Patent

No. 3455564 discloses an example of such an enamel wire fabricating device.

In addition, a varnish coating device in that a varnish introducing plate having
plural slits, a protecting plate, a sealing plate, and an inclined plate are layered on one
side of a vamish tank having an opening at its upper part, and a vamish is filled at a
predetermined position of the slit. A wire is passed through the slit to be inserted into a
semi-divided hole formed in a part of the slit, thereby coating the vamish on the wire.
Japanese Patent Application Laid-Open No. 2004-230324 discloses an example of such a
varnish coating device.

This type of vamish coating device is provided with a vamnish circulating path

which supplies the varnish of a constant quantity to the coating bath, the vamish tank or
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pooled in the coating bath and the varnish tank, in
order to conduct the coating stably. As a conventiona
varni sh for an enanmel wire, a one-pack type

(pol y)uret hane varnish has been used. The one-pack
type (poly)urethane varni sh conprises a first 5
varni sh material A and a secordd varnish material B
each conprising a principle conponent having a
functional group different fromeach other. The
functional group of the first varnish material Ais

Mg HiRE ad EdNledts MRS Hdriigh WMekeEiond, So BiREteadnish SfeBé taBtanfidhntity is
the functional group of the second varni sh material B

i poabast in teesdoatingibatihartd the varaish lanly, in ogded 1 maqut thetcoating stably.
varni sh, materi a second, var ni

e m X EGREORER i o SRR, S * POBPR. YR G urethane

OfarhiB® Hal HtBerl Qs OFhé @ndpaire b%bl?hﬁ&ﬂzﬁrep@aﬁﬁ);h cdiplses a first
one- pack type (poly)urethane varni Sh does not react at

avansishrathateriatpar aitdup esecorsl emmishomglerith® faghs tomprisifgs Ia principle
material Ajs xed with th ond v i sh teri
REOMRgnRRthayiRg a?p fppgd ﬁmupg‘efgﬂ t Spor ﬁ\?E‘Fﬁi e MCEP?% fgroup of
Aﬂ'lE%'lI&qqu'Jlsqlt Iﬁllt)énﬂ% i%exﬂasﬂ;a Qith Q%asﬁﬁékﬂﬁ& is r@mt){?ls% by heating, and
baki ng process, the masking is renoved

t dfefictiondl erafp aff thelsetoid vaMBE, maerth] Bhis rmohnelmi w:sh this masking,

eva orated in a heating atnosphere of not_ less th

he ﬁaﬂ Varhigh matsaial A 54 g 4PGORd Karmish @paterial B A5XER bgether with
Y r
T%&ﬁ g BSTRBE Bopifc AF [0Erdende
(pol y) uhBtoRapeckvigpeipdly)urethhdtevantiindes hotabak aMarichingltemperature,
coating device in which the varnish is circul ated
p?‘ieﬁrth'ﬁltght the fissticiarmish peistelsd is moxednwith dheosesongharnisly praterial B,

AR I SLOSRE YRR e SRRl R e i wih

eﬂ)‘iéld’iﬁ%: MER tthd BAMing bBess PPl SRAKMNG i9frethbvedNd DREhperaBél of around
the |ike caused by the organic solvent are concerned.

| H00ECdand the solzerpris e\eapofatetihn a leatingentmospheresof ot thenthgn 200°C, so

d sudden rls pht ha .and.decre of e

881 B Vit it A and B St B AR L O g g bonded.

eﬁér@fo‘f‘en GY 1prJsE’1§Ie°[c9 A Gns QJn\{ %Qék Itgned B5cY) hﬁﬁﬁh@ dvam71§1 in the
Therefore, a two-pack type (poly)urethane varn

usonvgnta:nhbwrmm toatigg Pevicet indlichethe vaoish is amuhlmit;atoe to the baking

based sol vent instead of using the organic solvent

sPOR®S&s the cresol, phenol, and the block agent is
remar Kk e id-
2006- 0 z{}éé: 813: @?@gi@g %ﬁ}ﬁ hitn \;q\loagg%lé Eﬁ toi'ﬁgiélg s6REMR h as phenol,

( pretot) dridedylmB s wsetni SHlowdver, atlditdninent pallutios, p@isdning of living body
and the like caused by the organic solvent are concerned. In addition, a price of the
solvent rises suddenly due to a sudden rise of naphtha and decrease of energy resources,
or the like in late years, an economical efficiency of the organic solvent is deteriorated.
Therefore, a two-pack type (poly)urethane varnish using a low boiling point solvent such
as acetate based solvent instead of using the organic solvent such as the cresol, phenol,
and the block agent is remarked. For example, Japanese Patent Laid-Open No.

2006-045484 discloses such a two-pack type (poly)urethane varnish. In addition, since a
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reaction rate and a curability of the two-pack type
varnish are high, it is necessary to finish the work
in a short tinme, when applying the two-pack type
varni sh as an insulating coating. Conpared with the
one- pack type varnish, the two-pack type varni sh has

5 foll ow ng advantages. (1) It3is possible to reduce a
sol vent conponent in the varnish to be | ower than
hal f, thereby saving the resources. (2) It is possible
to reduce C2 discharged fromthe baking furnace to be

| @¥&1on rhldaihdnAbdrabilifyesfely twePued Bge Famibhda® hih, ithi€ necessary to
environnent. 10 (3) It is possible to | ower a baking

t Bmigethatworke in 4 shortghye, médn eppiging dweetivo-raek Hpayyaingsh as an nsulating
Fbmgver, according to the conventional varnish coating
de%®&, all the varnish supplied in the coating bath

or the oaifaleanwitl e | chelifAbk v@ishO (e @wdpick BRsSiaisish has
theret hrough (traveling wire), and the varnish which
i ®lloemgiadexhtages.hout bei ng applied is 15 circulated to

the coating bath through the varnish ci.rgul ati.ng path.

Ther of Ahblt Ty Possle Prrpe8 aisp B cHompgRg ih BT Rpiver than
Vﬁﬁphéﬂﬁﬁg?%ﬁ e JEYILGE, 1O the two-pack type varnish

that trahstor cures) in a short tinme during the

ci rcul g2) Brs paeciblertdiredpcy CO,tdischargetl frbnabd baking fuenace to be lower
present invention to provide a varnish coating device

f an halhdhesepyedpgingiadirdey on tys wirghed: net hod f or

coatin v i ' .S :

appl i eg3)?(13t ?{120%@%@% l?ﬁ%ﬁ? {):%S%ﬁ ﬁ%lﬁaég{/tﬁpg’r gl}??e p:"g\L}ceuﬁg power
| fonkiBptical Ni sh that transfornms (cures) in a short

time is used. Accordin%ﬁto a first feature of the

i nvent ifpwever, geqordinh t Batconyentianal yamisrrepiingadevicegall the vamish

CRBHIE AR BB PR L i, iy s

oS AT, e O S A i

beitdulatddntot the scating Shthcthagugh ghel evinisd, citdulatiog rpaths h Thewefere, it is

gﬂ o?ﬁglggqng) u{]’%%ﬂ%\%g{i('ér%w g%rig%h _c\olz?tlrnrg]id%@iccta & &e $-Q§ck type varnish
that transforms (cures) in a short time during the circulation.

Accordingly, it is an object of the present invention to provide a varnish coating
device for coating a varnish to a wire and a method for coating a varnish, by which the
varnish can be applied to the wire without causing any problem, even if the vamish that
transforms (cures) in a short time is used.

According to a first feature of the invention, a varnish coating device comprises:

a coating die for applying a vamish to a wire;

a varnish bath for supplying the vamnish to the coating die by a self weight of the
varnish; and

a varnish feeding part for supplying the varnish to the vamish bath.

In the varnish coating device, the varnish bath may be configured to flow the

varnish toward the coating die without stagnation.
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4 |In the varnish coating device, the varnish bath may

be connected to the coating die to have an L-shape.

In the varni sh coating device, the coating die may be
provided with a hole for inserting the wire, and a
direction of the hole is aligned with a direction of
passing the 5 wire. In the varnish coating device,

the varnish bath nay be connected to the coating die
directly or via a tube. In the varnish coating device,

the tube may be connected to the coating die with a

cur vat Yp @eOfarfisK tithg ABALE thel Ghrhibh bAR nYA HY SAn&RR oMk coating
devi ce, the tube may conprise a material has an
ediasd haye tay L-shagk. an i nsol vability with a sol vent

contained in the varnish. The varnish co$t

, i ng .devi ce
may furh s VRl PPEE deVise St FOFR FRay Fmggv 63" a hote fo
APl the i, B NRBETON SRRl B SEE Dl B B the
vailréli sh supplied to the varnish 15 bath based on a

detection result of the sensor. According to a second .

f eat ur én #e Yamesh prating deyice, sheyarpisiibath ﬂna@%&tq%gecgd to the coating
Y ' rises: a first step of supplying a

V%%ﬁ#é nggﬁggﬁé%rnish feeding part to a varnish bath;

a secong tievamidf costiipdeyicagtht ibe vk e $bnricbiell fethy 864ting die with a
bath to a coating die by a 20 self weight of the

veurvrterh or grighfianglest ep of passing the varnish and a

wire through t.he coating di,e to forma .varnish. lLayer .
of 't he T STty BAAB AR 40 i At ook S, Y S lasicity
SiHdf AGRsoRfabilidewith h Solvéi domath@intthe vdrfibh, of baki ng the
varni sh layer to forma coating film In the nethod

for codihevgmisheaatingsieyice sy Sthencorgprsp: may conpri se
AR NIRRT T E LN R AT T
e Bt o
Clotis basad on a detection result of the sensor.
According to a second feature of the invention, a method for coating a vamish
comprises:
a first step of supplying a vamish from a varnish feeding part to a varnish bath;
a second step of supplying the varnish in the varnish bath to a coating die by a
self weight of the varnish;
a third step of passing the varnish and a wire through the coating die to form a
varnish layer of the varnish with a predetermined thickness on a surface of the wire; and
a fourth step of baking the varnish layer to form a coating film.
In the method for coating a vamnish, the second step may comprise flowing the
varnish toward the coating die without stagnation.
In the method for coating a varnish, the first step may comprise supplying the
varnish to keep the quantity of the varnish in the varnish bath to be constant,

In the method for coating a varnish, the third step and the fourth step may be
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In the nethod for coating a varnish, the third step

and the fourth step may be 5 repeated until the

coating filmon the surface of the wire has a desired
thickness. In the nmethod for coating a varnish, the
varni sh may conpri se one-pack type varnish. In the

nmet hod for coating a varni sh, 5t he varni sh nmay conprise

pl ural -pack type 5 varnish. According to the present
invention, it is possible to apply the varnish to the

wire wthout causing any problem even if the varnish
Whbedled ntil BRRehtinglth dnolie adfacé of the strehbs a désired théckuewad.

10 BRI EF DESCRI PTI ON OF THE DRAW NGS Next, the present

i nvent ilBrihgmethogor soAting evarpish, (s ¥amishangy somprise one-pack type
CQQh nction with appended drawi ngs, wherein: FIG1 is

a scheématic diagramof a varnish coating systemin a

first phefemeddd f&rmaﬂﬂgrr@ PAmRECAE Fhridh tnfayt JdenpRise pRIRdl-pack type
invention; 15 FIQ is dlagran1of a partial structure
ofartikle varnlsh coating device in the first preferred

enbodl ccording t sent enti.o i .
o oot mIASHR 1 B pf e igR rPobabl Y6 Pl Bie yarh tohe wire
c@ahdul galﬂ;ﬁr%sa fordt1&8R; evelr fGfte bSmAh SHNMNE lafisSrind (er@d/y in a short

of the varnish bath, tubes and coating dies of FIG3
20mFisaBed.s a schematic di agram of a varni sh coating

device in a second preferred enbodi nent according to

the present invention; FIGS is a plan view of a

varni sh bath ofg ﬂéﬁag@@ﬁ@@ﬂﬁﬁ DILRWNeGSt he

varni sh bath of FIG5 viewed froma wre |ntrodu0|ng

side; 2exk|thipiesent irpeationvitlbecdxphrinediim s detail int dodjunction with
varni sh coating device in a third preferred

etApEBdadsirVingL HMECHYy to the present invention; and

gle\?lg c Ie 01\?\;]50;‘ §ch§ﬁ1%§: ﬁﬁg}am\/ bW vgﬁlsthh@oai{ﬁé Q}s%é?n &P Qtﬁr&gpreferred
embodiment according to the present invention;

FIG.2 is a diagram of a partial structure of the vamish coating device in the first
preferred embodiment according to the present invention;

FIG.3 is a detailed plan view of a varnish bath, tubes and coating dies of FIG.2;

FIG4 is a schematic side view of the varnish bath, tubes and coating dies of
FIG3;

FIGS is a schematic diagram of a vamish coating device in a second preferred
embodiment according to the present invention;

FIG.6 is a plan view of a varnish bath of FIG.S;

FIG.7 is a side view of the varnish bath of FIG.6 viewed from a wire introducing
side;

FIG.8 is a plan view of a main part of the varnish coating device in a third
preferred embodiment according to the present invention; and

FIG.9 is a cross sectional view of the varnish coating device shown in FIG.S.
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6 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Next,
preferred enbodi nents according to the present
invention will be explained in nore detail in
conjunction with the appended draw ngs. (First
preferred enbodinent) 5 (Structure of a varnish

coating systen) FIG1 is a scleematic diagramof a
varni sh coating systemin a first preferred

enbodi nent according to the present invention. A
varni sh coating system| conprises a varnish coating
devi ce 10 fPESERIFTYONDRTHEFREFERREDBMBODNIMENTSHg t wo
different liquids to a wwre 3, a baking furnace 4 for
dryi ngNex0 piefersedr erborlipentp picperdingo ta ng \iirpsent3 invention will be

sheaves.(or rollers) 5A to 5 avin roov.es at an

P “eaé’iS F’BWe$e§a'UP° Wgn%’ﬁgé'(}@stn%ﬁ’pf”gde%ﬂ%“gpgsc arrying

the W rgirsd piiichodtehtodi@nwi re 3 can pass through the

varni sh coating device 18 and the baking furnace 4 for

a pl ur @Stracture sf a fdreisk conting systam)es), a catal ytic
device 6 _installed on the baking furnace 4, and a
exhausF1Gdutsta sehematicy ’IaEr&moﬂ}(%\rY : apatng, gysterp in ?&E“ preferred

C | ki dnPind8dioki on, a w nder (not

sﬁ%@ﬁ%ﬁ%ﬁa?ﬁgdlﬁgwgh? ér'é? nstal | eod at a later stage of

the bakiamgish tsatiag eysdervil ichmpaspachrrtish doangMaveed0 fanapplying a

illustration of these parts_is omtted from FlIG 1. X

Sranpipta? mmpde hy prxiag e dilfseept Bawdy et Wishdninjaking fygpee 4 for drying
Lre baki fUeEn no { I

1l Rt Ll AF6R R, BT Bl SR sl flooves aton

f dut&t periphed OF BRGhe O SANE BD, fof beryimpihe fvief3 suchulmt ier wire 3 can
passing the rod wire 3 through the 20 sheaves 5A to 5D

i BAss throughnthe ,vamméﬁqg ddyéce the jbakig @rggpei 4 fqg @ plural times
l,@]renrﬁﬁng %ixtztprg%ﬁ%%a&l]ﬂg cgelf/l%g [iﬁif@%gg% tﬁ%z@gﬁgnﬁl%a’ce t4,h &hd an exhaust

(RRY Y LBk ABREn kit pOrt BRAE chilyfit ubvig @ first varnish
11 and a second varnish 13 by a mxer 15 just before

appl i cdniadditionm a Windei (net Showm er ther kke ig amstiliof af 2 later stage of the
foroed. by m xi. lural solyen with a.varnish. )
e inag  SethtesoBe i hecrien & ot et 5SF BfRdp gmisted from
2 [ ' I 1S Jei i oyi : .

1 i 88 i L oEPSIC @G Libufl OF bl wird BELISE Hahce (ot

vshoning hrenitsailledilat B formemnstage fmithciesmat gy thepstda¥ed §Aenin the first
fromthe functional group_of the varnpish materjal, A

TRiEferse cmbofueny e gBIbeE RE HRES HPS RasTHIERTF pa '3 fhtough the

sheaves 5A to 5D is six times, however, the present invention is not limited thereto.

In this preferred embodiment, the varnish 2 comprising of a two-pack type
(poly)urethane varnish made by mixing a first varnish 11 and a second varnish 13 by a
mixer 15 just before application to the wire 3. The first varnish 11 is formed by mixing
plural solvents with a varnish material A having a function group reacting rapidly on
which an incomplete masking is provided.  The second varnish 12 is formed by mixing
plural solvents with a varnish material B having a function group different from the
functional group of the varnish material A. The functional group of the vamish material

B may be provided with an incomplete masking.
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B may be provided wth an inconplete masking. 7 For
exanple, a two-liquid reaction type (two-pack type)

pol yur et hane based el ectrical insulation varnish
conprising the first varnish 11 having an isocyanate

gr oup- cont ai ni ng conpound and the second varni sh 13

havi ng an active hydrogen-cofitai ni ng conpound may be

used. 5 In general, the varnish coating device using

the one-pack type varnish is a varnish circul ating

type coating device, in which the varnish supplied

from apeareRidple, b aedilagid AakidnStypP fivwesack Oype)spoliaebane based
of a traveling wire by using a coating roller, .

t dlerhec tigsulationn varisk seimpzisingr thes first svapndsho Jé dhayyng, an nigocyanate

a coating die such that the varnish is .coated . .
uﬁp‘ﬁlﬁp(}nt%{nngn ForRe c@'édtsi 6’8 VEFHCs hvainggl} e:lgr Hying o an  active
RRrdRhRbRRintRedinpeulenly toube reused. 10 However,

t

when such a varni sh coating device for the one-pack

t ype vdn rgeséral, shaigamishoroating dtviery using thevongppedk typpevamish is a
varni sh, the varnish w|l, be, cured in the varnish .

F Bt G efioe SR SORE dekisS: EoVERALE] FARGh dPPTI e dovamish
%Qﬂﬁéf“g?% élﬁgﬁécﬁlto'ac’sﬂr &ofd thaQBShetvifPuy JeRy £Edatify rolllbr, Hireafter,

i mpos apply the varnish coati'ng device tor the
ofieexvasivet wapsishy Brvindied by usieg a coatirnigndje ehicht thet theapashkis coated

type varnish. 15 (Structure of the varnish cgatin
devfosly, ard BRE¥FFSTIYE YATESh 1TRRITEY 0 ey aptisy ﬁeFfSn% (8GR g be reused.
1 ri.Ses 1L sk wvar il : [Walol
R e T
t fintse aendoAER kb vakdh, theeaffistewilllbe qiral/ indibel vamish feeding tank
predeterm ned position for mxing the first varnish 11 |
asnd the Hke, sethetng isdiffignls fp copdughiap aperatin fonglgng gme.  Therefore, it1s

connect i th i rst .varnish tank 12, the .
VRGPl (1, P 3t Bl POARY G 7 e - BER RS Slmis 10 e
wo%ﬁné&ﬁh@[v@#?é&%emaﬁﬁmddle of the pipes 16A 16B
respectively tor punping the varnish to the m xer 15,
a var ni(Studpae lof the vainish cagiowgplevise) t he varni sh dr opped

f th ' ) ti di 19A:- 1 th h i ch
e w 14> Sona ip LGS B8 Vet Sofhe Jryiea D oRoREE & il Yefich tank
& Loy Qﬁ)h’?l% bRt 11D8 «&Bad Vitdish @Hgﬁ lﬁ 6Y stori#88 second varnish

20A- 20F r connecting the varnish bath 18 and the

chhtthamixgt &3 pio9Rled 9Fa pfsdetempaal positioy ¢t thixirtgube firs? @8nish 11 and

20 F are installed behind di e hol der .21), and
e seqgatl uish 13 pesriGhe 6 for enmetbRsho §T bipfh tark 13, tre second

varnish tank 13 respectively to the mixer 15, pumps 17A, 17B provided in a middle of the
pipes 16A, 16B respectively for pumping the varnish to the mixer 15, a varnish bath 18
for accepting the varnish dropped from the mixer 15, coating dies 19A-19F through
which the wire 3 is inserted (the coating dies 19B to 19 F are installed behind the coating
die 19A), tubes 20A-20F for connecting the varnish bath 18 and the coating dies 19A-19F
respectively (the tubes 20B to 20 F are installed behind a die holder 21), and the die
holder 21 for holding the tubes 20A-20F.

In the first preferred embodiment, the first vamish tank 12, the second varnish

tank 14, the mixer 15 and the pipes 16A and 16B constitute a varnish feeding part.
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In the first preferred enbodi ment, the first varnish

tank 12, the second varnish tank 14, the m xer 15 and

t he pi pes 16A and 16B constitute a varnish feeding

part. 8 FI& is a diagramof a partial structure of

the varnish coating device in the first preferred

enbodi nent according to the pBesent invention. A

liquid face sensor 22 is disposed at an upper part of

the varnish bath 18, an output signal of the liquid

face sensor 22 is input via a signal line 23 to a

cont r olpr82aE d didprdnt 8N4 pattialiuttire2s¥ thovarbien téading idegcd imethe first
punps 17A, 17B. The liquid face sensor 22 is a contact
aprefeond ewbediwenttaggredisg tsbe present gvewlaan ng a | i qui d face

| evel of ..the varnish,.l.n.. additjon .

m xer fSllﬂlggg?cg\FFBS@a 2% is disposeyf tat hY |eé g& 0? E%WJ{;—S ish bt 18, an
PARHtIsPRaCSt the BEuiM FadYi sShsoP 2t fis thud Aa kRemdBERY 280 a control board
coating device 10, however, the present invention is )
nebntrd] iumit} 4 fohemabbing The punpel 7A51 Ty The lijugbsedensar 22 is a

iti |t | th t.he., 10 [ t] f .
gt hen Sl L6 o U e i 10 0 U Gl 1
PYERRonL 4 0 o ﬁllple]_lﬁ% hitee$s &0fodlk ﬁlraepdiitﬁyﬂq'ﬁﬁfér WahR Rsition of

curvature anofl1 espective upper and | ower ends of

t thb &srAAAa QI8 iatle ainistdcoating deyvicedOnhehevor the pi&entnidventien is not
coating dies 19A-19F by npeans of fixing nenbers %5,
Jemitech thetely o b BRSNS DG RERAELER WPRHIHCIE 1995 Tty than the

PAS RSB bLS Wi ' £ iR 178€17B.

cod }or?gjfg}r%evsa %‘%aﬁb%aqlL%rgretgglﬁ%?Em&? theegfeﬁl hF%I es 20a

are forrmedutey 20A1206hrddisposed with headthtes: and respsgivn dppey and lower
to the nunber of the wres 3 tojigs with a

pereld of &rbes AA-2BF ntshiixedrig thenwanish bash B and thepoating ¢igsol 2A-19F by

the tu . 20A- 20F at , predet er m LtiQr .

GiF s Ot iningppbes 28 2 [ DRJ0ea 200t He LR RReyfy 20m for
f pRGME R Wi SicARie@by ttesHehResA 102@écalling \dicd 19AS19T0| Bor example,
20a, and led to the coating dies 19A-19F. Therefore,

i thegeshol@(20p preffemeddl by attachingpiural regdigs eerrespondingrto shegnumber of the

provi ded such.t hat dir.ecti of .f.orm ng.the die.

Foftes IolaTer ith L PrARBTNGh a0 g e HE T TRaing Teeet into the tubes
ahy ABBE af brPEA ined WosiRGi did@h euide. i S sufficient if

t%e tu gsﬁIZOA- 20“[9 <'313r6$e1 connen%t egollJl such that the varnish

2 can BEheswipBiie thtrodacediintodbs kubes R0A128F drone thtei @vsidef plothe tubes

DEMHE ol 16, S50 S B 8 A ) e, i
25590 AL 9 e 5T 0 ok U pn s
f hadb@nd a direction of passing the wire 3 are aligned linearly. In addition, it is
sufficient if the tubes 20A-20F are connected such that the varnish 2 can be supplied
continuously in one direction (from the varnish bath 18 to the coating dies 19A-19F) by
flowing the varnish 2 by a self-weight of the vamish 2 from the vamnish bath 18.
Therefore, the tubes 20A-20F may be connected with a right angle from the fixing
member 25 to the fixing member 26, in stead of being located with the curvature. In

other words, the tubes 20A-20F may be formed to include a straight line-shaped part or an

arched part with a predetermined curvature between the fixing member 25 and the fixing
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menber 25 to the fixing nmenber 26, in stead of being

| ocated wth the curvature. In other words, the tubes
20A- 20F may be forned to include a straight

| i ne-shaped part or an arched part with a
predeterm ned curvature between the fixing nmenber 25
and the fixing 9 nenber 26. Phe tubes 20A-20F are
formed froma material in which the hole 20a can be
fornmed, and the material has a hardness for keeping a
configuration of the hole 20a, an elasticity for
PrmenMB&tIeng the varnish 2 from |l eaking, and an

i nsol vabl e characteristic that is 5 not_ solved by the
sol ventThertgbasckld-20F mefovfafrdqfrgm pmagsiak gy whigh ﬂaeug@lg 20a can be

2 2 for | e ne- cont al il na 1 r

gwa San o me Ry ae oo Re Y c L RRgh 8 ote 208
Iﬁfolt? For Eé/eﬁ'm{%qgé SdrR%R Y HOR! Kiking aﬂd/ h@ﬁls&l’d&lﬂe clardebefistic that is

(tetra Iugroethy ene perfluoroalkyl vi nyl et her

cmcpcﬁo}wdrt)y thelse]vent EaEmdéd &t ﬂwf varuslo @t hylsefioe the tubes 20A-20F, for
hexafl uor.opr.opyl ene. co tub a vinyl .tupe or
t Fempl@ ggoq}glglgg 1'%8’ %/glt %pg}y%t Wbe,&?hﬁ{lg% a teflon tube

hs I t
(IR B BB A L gt o d (B o

aviaglathentdpohsnalptube,ca\FEP (tehiafluparetiiyidne hakdfluotapberylean dopolymer)
coating dies of FIG3. In F|GS. 3 and 4, several parts
afube.sHow e&ﬁ&‘eﬂl"‘ék’é’lﬁfh"*l“ﬁ% The coating dies 19A 19F

are hel ned pitch by the die holder
1501 Gurbfeid R R ERERGES N PO D A0 s

con nectlem;i 1 atdeniled plah eledledf tRelvanfistobadi tubes aAd afauegdies of FIG.2.
of the tubes 20A-20F is connected to the varni sh bath
1B #iditiongFHG4 iie schempliosidaraew|of theayppnishsbatly fubegand peating dies of

b dnly Tase g PSR RE b bl R AR, " e

wi | | berigxahig@es 1 99% art e with b predeREmiBEDPIRChi BY the die holder
FIG1, the wire 3 is installed to pass through a path

o21,@hé onsh@axf gadyoithe bes 204r HIFsih comgetedtp th@dﬁ@éldﬂﬂl Another
(02 825 208 ek BB Do &g i o e
%ﬁﬁﬁerno ;am%ggﬂéfﬁgﬂgdgﬁg¥@i§§ ngg;dpﬁﬁfough t he

first p@peratisn ofthé adrhishl coading apstem)

Next, operation of the varnish coating system will be explained below.

At first, as shown in FIG.1, the wire 3 is installed to pass through a path of the
sheave 5A — the varnish coating device 10 (the tube 20A -> the coating die 19A)— the
baking furnace 4 - the sheave 5B — the sheave 5C — the sheave 5D — the sheave SA
as a first pass.

Furthermore, the wire 3 that has passed through the first pass is installed to pass
through a path of the sheave 5B — the sheave 5C — the sheave 5D - the sheave 5A —
the tube 20B — the coating die 19B — the baking furnace 4 - the sheave 5B as a second

pass.

Thereafter, similarly to the first and second passes, the wire 3 is installed to pass
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25 through a path of the sheave 5B -> the sheave 5C -'

t he sheave 5D -> the sheave 5A -3 the tube 20B -' the
coating die 19B -* the baking furnace 4 -' the sheave

5B as a second pass. Thereafter, simlarly to the

first and second passes, the wire 3 is installed to

pass 10 through the respective sheaves 5B, 5C, 5D,

5A, the tubes 20C-20 F, the coating dies 19C 19F, and

the baking furnace 4 for formng a third pass to a

si xth pass, and the wire 3 drawn fromthe sheave 5B
Vihfough Ghé PRpidtide dh&avdd5BI SCCED! 58 tHeOuBesCRAR!-20'F; §¥SIRtihg dies
(not ~ shown). 5 Next, operation of the baking furnace
419G-19K, and de bakidg tfireagsuinfos farniyg a4 hidd pass to osixtinpassl and the wire 3
accordance wiith ap initial setting state, .so thaf the
FARSD 1 thesthed s SR M coadio i 10K, caRed 30 4 olingstem (not
S%B% ed to the mxer 15 fromthe first varnish tank

12 and the second varnish tank 14, respectively.

Si mul t aneguksation PE thethaking dhrnaced4 isvitargedrand HBenpamps [T79t17B are
shown) is started, and di.spensing of tt{:e }/1\4 re 3, .
ceperafechin apcordaree,yith an inifal sqHing slate o thatghe G5t jvagpish 11 and the
devi . N ‘ . . o

SO FE iy Bl B0 e Bt o BY A thi Bk ¥oPand e
StHeehd RaEnikK Ak 1 aredpetidtely aiSitheltantaisly, dptratwn @l b leiving mechanism
second varni sh 13 supplied fromthe second_varnish _
t enok shoavn) és giartedi and dispsnsingptihg (wire, 3, sareyingiphihe &greghie the varnish

varni sh 2 dr i,n e varnish 2.b he Lf wei ght

! g dexog b, End BRARR AL MREALT e Smbr SR 1he

varni shrid SuBP1s ffkes hd iRt Vahish 10 shiplidd 18ni the FhstShaffi@tank 12
in the varnish bath 18, and a predeterm ned quantity

oénd the seeondi sdmisk 13osmpphrdofreinythe deespdehmish tumyhl4 eprovide the

iR g, Boupelies B et kb GomsiiRienD 2 § e SriLareiant to te
t Rfimishy *BS% BOA go%tahtocﬁakﬁzg AlthAParkiRf &'s8FMeA o tikEvarnish bath 18 is

coating dies 19A-19F. Thé coating di es 19A-19F applies
t ftered di thiesharnshdfattal 8) aad & iptedetemhinehquaatityes pleatdgnistoisgontinuously
di aneter of the die hole to a surface_ of the Wirti

3 b :
peEPghetmigh 0 il Z4h-JOR, B so vty (e uBRedotgaths sreating dics
angl, t L I j i _19F
P AOF B Sl GBS R b8, 50 B of
t totifg didsX19ARY9H. S Thé chitthgvdiea i 94-19F appliesfthe nmdishr2 bhe quantity
surface of the wire 3 which is drawn fromthe coating

dwhich gprrespaersiia Ratipmessr af e disbipledo rHareof Ahe Wirg  byipgesing the

&332k i2nsgonfeci {nn?he tubes 20A-20F and the wire 3 through the coating dies 19A-19F.
By repeating the application of the varnish 2 for six times, six layers of the varnish 2 are
formed on the surface of the wire 3 which is drawn from the coating die 19F, and baked
by the baking furnace 4 to provide a coating film.

The tubes 20A-20F are connected by the fixing members 25, 26 to have an arch
shape or a right angle with respect to the varnish bath 18 and the coating dies 19A-19F, so
that the varnish 2 in the tubes 20A-20F is blocked from an outside air, and transmitted to
one direction (from the varnish bath 18 to the coating dies 19A-19F) without leaking from
the tubes 20A-20F. As described above, the vamish bath 18 and coating dies 19A-19F
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The tubes 20A-20F are connected by the fixing nenbers

25, 26 to have an arch 25 shape or a right angle with
respect to the varnish bath 18 and the coating dies
19A-19F, so that the varnish 2 in the tubes 20A-20F

IS blocked froman outside air, and transmtted to

one direction (fromthe varni¥h bath 18 to the coating

di es 19A-19F) without |eaking from the tubes 20A-20F.

As descri bed above, the varnish bath 18 and coating

dies 19A-19F 11 are located with a |level difference

sdi€ odabedt witthe lewael nliffdterie isacH tavthet varoisigR is Hewnuthesigh the tubes

20A- 20F without staying in the tubes 20A-20F, so t
tHeA-JR vithopt stayigg nbéeatg:wﬁ 284-205 sorfat thg yagmsh ?nf%lh‘b‘iﬂpphed to the

C uid face | evel of the varnish 2 in the
Vgﬁ%gghmg %ﬁh%% is detected by the 5 liquid face

sensor ThZ ligyideed levelr ddié edrfiish Qdintthérearpish ibath, 18aisdietecied by the
detected result is sent to the control unit 24 as the
sty face isquq@n 22y, eveREPESHTRGIed fine PIPd & %ﬂt%ctqdﬁssult is sent to

T P SRR 8 RE OB ARl Gl i 14
betEbas8d ah tRe E’Jtﬁﬁ*es‘iﬁfams@ Q6 kb&y @k lighdl ey lebEteovhé QardisBI2 in the
which the varnish 2 is applied by the coating dies

19nidloFath 18 @ a predetesiminsdtlevebnt ai ned in the varnish 2 is
evaporated in the ro s, of ssin .h re 3. ..

hr DS e g ey o HhE ey g i HhaligEaoblyt Sastine gies oA 0%
| Bie Q06T ecgnﬁﬁ’le& Be s WabAGe2 ﬁfevﬁﬁlﬁat% irthe %rooé&s cffq:fasdiﬁ’gethe wire 3

evapor at ed sol vent, a harnful conponent and
ethxdugh thredmking fatnsreu bdihe boierdpemishi2 ma@er@ngv}wutfycetdf dhe wire
cataly%:c devi ce and at her vapori zed conpanents

e h oS08 thefevapard S(é%@sl'{,an'a gompqnsnt angd ag.e gwp@?ai%ruption
1 2uddohliGre Hrmd b8 pl'ehe barki( 6 BEViRTs, g@hgﬂ&%ﬁﬁaﬂm components are

I Ng rst pr erre ment

tMamﬁdmmexmtﬁt&htitdmahmdspmforms in a short
time is flown by the self weight through the tubes
20A- ZOEEffPFéPfHFéiTSﬁPFﬁ?%dIe@ﬁ"’@@w& event the varnish 2

from | eaki r%%i§ k 0P 1r$lﬂgalellr§d?% dﬁ,ﬁ%agfglgwg% We varnish 2 that

19A- 19 hor

I @sidfdmms it a borDRES st v 8 e eMﬁ%lghhﬁtdﬂ@h fiestibéd 20B.-20F that are
fromcuring and thickening by blocking a contact

of
t hetal}q}tmpme@tdh@ watnigh 2 fioe laplieg, i behsuppligd te thesqogtingsdigs 19A-19F

LRE o (8 oDk SRt i ddshb%o RAE Y Smich 2
pﬁ‘ﬁﬁ] &fing bR Hlﬂ!k@ﬁlﬁ@ bh BldekihS aRMtabEARY Pdrfich BYatéd J)ﬂ dle IvAre with

the outside air, thereby realizing the application utilizing advantages of the two-pack type
varnish. In addition, the upper part of the varnish bath 18 may be covered by a lid in
order to prevent the varnish 2 from contamination by grits and dusts, to the extent that the
lid does not disturbs feeding of the varnish 2.

(Second preferred embodiment)

FIG.5 is a schematic diagram of a varnish coating device in a second preferred
embodiment according to the present invention.

A varnish coating device 10 in the second preferred embodiment is similar to the
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order to prevent the varnish 2 from contam nation by

grits and dusts, to the extent that the 1|id does not

di sturbs feeding of the varnish 2. 25 (Second

preferred enbodinent) FIGS is a schematic diagramof a
varni sh coating device in a second preferred

enbodi nent according to the pt&sent invention. A

varni sh coating device 10 in the second preferred
enbodinent is simlar to the 12 varnish coating

device 10 in the first preferred enbodi nent, except

t Vedhiskcotting devcdBd in tBOfirsh prefengd ambbdisieap exdept tﬂhtrevmﬁiyh bath 30

connected to the coating dies in place of prOV|
wl&mésshapm Girsrly poromed forthe C%‘E% dies arplaged dj’F‘fYé‘ﬁPg the tubes

2 d*?:g‘? Eno!hg ?%Stq;%efgée[& e%‘l?otdlixﬁé}rt Iﬁ%‘éefo'il‘é& geé}gﬁpatwﬁ% reference

aving simlar structure - an unction

| Rurkdthls iﬂﬂﬁﬁter path haig Giihi@ntruchie andr firgtioat m 3Bis preferred
having the L-shape is used, however, the present

i eoostimend, the yrynish jbhathe 39y hah@geth@ L-shiape |15 rusesh thoptevera he present

t id
o L5 P AL A B oL P8 e
Cpak 'hﬂﬁng aeéonlf%@raﬂl&l: foMupPRite e AGRASH 2Mo Ghe thRing dies 19A-19F

varni sh G6 is a plan view of the varnish bath of
me)utﬁila@aﬁonsfﬂleyam@h\h ew of the 10 varnish bath of

E!ﬁi \éicﬁqﬁgéisf r@%ggwd{feﬂéel %w?th gFiggt aﬁg@g évgl rmﬁe view of the
om%lggatﬂbf PfGU Q{%%red ﬁBﬂ{atww@lrFuB@ﬁHmé"ﬁhé 31 is provided

a bottomplate 37 in perpendicular to side walls
38A 388, vaarish lsalth<3lshastassh3ph éfor bgxawith mectangulad openidgat an upper
fixing .screw 34 i

‘;3%85&@% y@ﬂglf r@%\% 4 pm g OB‘W‘ PEP@"G%HWCBI”&P]QI @ﬁl#enwﬁls 384,
SR o 0 RGP o RS P sy | i i

aschrdvo BY igpotidedrdid baclbaslk3pat the(bbhemfpllmﬂ fmeurlerits hdd an entrance
part where the slits 32 are grOV|ded and t he bac

p@fr the cpafing diey 19AdMEF e Inside el ivaishi adh 0k ql@lﬂe‘ém&o a front part
PL V gacﬂ F'qryﬁ f% {]t)z{rE Is;3 aﬁ%he?@@n %ll@%@lzﬁ@?ﬁg‘;vﬁgm‘ﬁ{i fdback part

havi erpose

wald efnlwa&a tﬁth&)aﬁﬁg Uiek |19n-19$5are pfoviledpby b Qaitiivards, hdtea sealing
MAre 3 fromthe upper opening to a predeterm ned

posmbeodf, having| notehies §6qomeﬁtemeq§1 tetirsdi the front walk31\indethg partition
nstalled into th die 9A-
| Fo PR Sein it Y SER e Arhed inelg = visthierinal foyisp

passi Ngnt#R preferred embodiment, the wire 3 is installed into the coating dies

19A-19F through the slits 32 and the sealing member 36. Other path for passing the
wire 3 is similar to that of the first preferred embodiment. The varnish 2 supplied from
the mixer 15 is flown to and stored in the varnish bath 30, and the varnish 2 is supplied
from a lower part of the varish bath 30 to the coating dies 19A-19F to be applied to the
wire 3.

According to the second preferred embodiment, a path for flowing the varnish 2
to the coating dies 19A-19F is not always in one direction. However, the vamish 2 is

stored in the upstream side of the coating dies 19A-19F. When there is much
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wire 3is simlar to that of the first preferred
enbodi nent. The varnish 2 supplied from the m xer 15
is flown to and stored in the varnish bath 30, and the
varnish 2 is supplied froma |lower part of the
varni sh bath 30 to the coating dies 19A-19F to be
applied to the 25 wire 3. Ac¢drding to the second
preferred enbodi nent, a path for flowi ng the varnish 2
to the coating dies 19A-19F is not always in one
direction. However, the varnish 2 is stored in the
UBSHshi8pH8rS kiséevadhist P Rar Babupplied tethe LOAME M es Mre NI bigdost without
is much 13 consunption, the varnish 2 can be supplied
t gagiatiowoat i ng di es 19A- 19F al nost wi t hout

stagnati on. Further ccordj ng.t h nd. pr ef. e

e B B 5y PPN RIEE oy e
t Bgnidh REIMHE RO with& Reilzh@ibn, B% cEitHub IO A8 ihef thOWhm@h 2 in the
the varnish 2 in the 5 varnish bath 30 toward the

ceahish Gatthi Wstoddrdl- the Bpating digsi 19421 91y by whidiringa \wirtex lo€ the varnish 2
varni sh 2 occurring at .a _peripher f thewire 3 wh
! e 8 PEARSEL OF B RV U S Dehepees Gopighe THER bath 30 0

CaRtLNho &S ohAEOF. It is preferable that the
varnigﬁ%béth 30 has a volunme to be affected by the

vor t ex It afpréfambleahatitishvaZnitiizth 3@ bas svatme hebepdferiet by yhe vortex
of the wire 3. For exanple, when a varnis

. h 10 _

qabihe vespish 2oBrt aseres pbhe PRAPIEELLS Ve ds  Torexewple, whenyg vamish
ire.. [ 1 i qut e _i. . ' Lt , .

Pl B Bl ' e B BOLI I e (r, e i T

| GochhiRe), adinkOreljiieed foAENgthd@drhisB QA aiftér the (vainishi2e} sugphied to the
varni sh 2 can be flown without curing in the varnish

baarhisB hathy3thisvi (ninutede theovamieh A een §e dawarwithoyhcarog; in the vamish

| h d it i f | ' .
o S e ol RSO, B AR P
( 6 proviki® kel VAhisHBaRP SE with (1Rf vohiPAR pedabif tRaReD>CUE) Ebr Be purpose

the varnish 2 and keeping a flowability of the varnish
2 of yupprebeing/the nuitg dfahevaposh ans keeping a dlowabijicadthe vormighs2.

3iswthinadyr e from5 t 0 d ef er abl

R Do g R R Tl L B8R Hom s 020
OLRRLAA drdiBabk Qvithii e il ForBY0 09 AmC a%ahé PitdBlks fRer than 20
vortex i's hard to occur at the periphery of the wre
3mm,|thert hay bk tachsepin itisat $renloktex ist HaadhtoSocowm at tHegpeviphary sfithg wire 3.
flows too nuch, and it may be djffjcult 20 to

! [ uppl .
¢ Hetho gy e e smallprien S ot verigh g Waitee Magh. o & hayyfs diffcult
atovéui)ﬁfgrsthé Yarfish g@;?ablﬂ)a{o%esébating die. At this time, a viscosity of the varnish

2 is within a range from 0.1 to 10 Paes, and preferably within a range from 0.1 to 10 Pacs,
It is possible to generate the vortex at the periphery of the wire 3, by appropriately
adjusting a viscosity of the varnish 2 and a pitch of the wires 3 to be within the
aforementioned ranges, and a distance of traveling of the wire 3 in the varnish bath 30 per
a unit hour to be within a range from 10 to 200 mm. According to this structure, the
varnish 2 in the vamish bath 30 flows continuously toward the coating dies 19A-19F, and
the vamish 2 can be supplied to the coating dies 19A-19F without stagnation.

Accordingly, although there is a little curing of the vamnish 2 in the varnish bath 30 that
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2is wthin arange from0.1 to 10 Pass, and

preferably within a range fromO0.1 to 10 Pass. It is
possible to generate the vortex at the periphery of

the wire 3, by appropriately adjusting a viscosity of

the varnish 2 and a pitch of the wires 3 to be within

the aforenentioned ranges, am#l a di stance of

traveling of the wire 3 in the varnish bath 30 per 25

a unit hour to be within a range from 10 to 200 mm
According to this structure, the varnish 2 in the
vadinhsthatat bn 3R fabioation,onts paseibkl i realivarti bfeativmalor Adong time
dies 19A-19F, and the varnish 2 can be supplied to

t (fenidmygrs epprationsfor eyemple fo5 mews anAdwHes.i oﬁ.addltlon, it is preferable

A di ngl h h th . ittl [ f ith .
ERF e oo 1o R SO R Shrichd baimb 7R tise'oMine sgnal
afbRCthe Bfuikiece RREr 22t tPMaintain e 1RARSEBE RvEDof @alvhi®h 2 in the
the operation for a long time (continuous operation,

f wamigl hath |38, to fog rcomstare withema 2ange doms)0 tol 1) muidirem die battom of the

i s reLeh%BI e that the control unit 24 controls the
obaéﬁ‘ﬁli‘ YA8f the punps 17A, 17B based on the signal

from t henlrk prekdrehidpPodigRAGr 22, to maintain the liquid

face |l evel of the varnish'2 in the 5 varnish bath 30

to be duGEs &nd plint View of a asagpepdrt ofnhitOvarmust Coatang fdewwee in a third
the bottom of the varnish bath 30. (Third_preferred .
s Baredembpdimeng apcording, (to, the, preggnd anvgntign. n KIGS; 1s g cropi sectional
varni : [ r -
R T e AR B A o bW, ARTIES] £art ofgpegybp i shown
aaloh®bivk&eldd. onal 10 view of the varnish coating

device shown in FIGS. In FI(8, a part of the tube is

shown ANomishispetiaerdavicad0 in tieathird grefersd smippdiracnt desimglar to the
in the third, prefarr i i | ar .
Sorbo ol ool g8 e SR et rsblMcnEloxb By AT e vamish

eBR A0 B the EoaGRPHick NOA-L1oFeary Provided sepddtély 30d @BhetRE with each
coating dies 19A-19F are Igr ovi ded separately and

cothercheyt el tukies ROAZER ang thst faent Wayl Xliaad thepeatitzp ASgthe eaneish bath

L3F B3t aeicinint S it b el Y Rl oo for
| Dfidthd GG W e %ﬁﬁ%ﬁtiﬁ@?ﬁé&&% 1096 thedRR! ¥ 4B Gintilfto those in

varnish 2 in the varni sh coat evice 10 to the wire
3tharsecond prefaredtembbliosat, ithereforecthe exmlardtipn thewof s@mitted.

enbodi nent, .therefore,. the expl apal.ion thereof .is

o ¢ echeCRIARg & df 1514 BRI GBrUPER 4k "o RS educe the

' gta@ﬁﬁ&?ﬁ?h‘r@lv@n‘ﬁéﬁ y) ﬁ)dbjecﬁlpiaﬁgd to the coating dies 19A-19F by providing the
tubes 20A-20F between the back wall 33 of the varnish bath 30 and the coating dies

19A-19F, compared with the second preferred embodiment.
[Example 1]

Next, examples of the preferred embodiment according to the present invention
will be explained below.

The Inventors of the present invention studied examples under following
conditions by using the varnish coating system 1 shown in FIG.1.

A copper wire having a conductor diameter of 0.40 mm was used as the wire 3.
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20 stagnation of the varnish 2 to be supplied to the
coating dies 19A-19F by providing the tubes 20A-20F

bet ween the back wall 33 of the varnish bath 30 and

the coating dies 19A-19F, conpared with the second
preferred enbodi nent. [Exanple 1] Next, exanples of

the preferred enbodi nent accod@ing to the present

invention 25 will be explained below. The Inventors

of the present invention studi ed exanpl es under

following conditions by using the varnish coating

SYRd €4thith 2heasnthe Bwd=bAskltypelvanigl Esrmet be rhiainigrthe frst vamish 11 and
conductor di aneter of 0.40 mm was used as the wire 3.,

1the squead vamishdd, thaigagnatibe applisdsiae ko s thickeningif ehoyt 3P puputes are

by, m xi the fi var ni t M ar i
ThePefaR o | TR B e o e A BTG B0 0
apikhes3Of DI0PS i, t@pRvidelanRAARblafifeer M Xi ng. The

varni sh 2 was applied and baked to the wire 3 to have

a fil mAs HocKiredustorargisp1l minthe gwermesh dipcava@ilinen isocyanate

wre. 5 As.for the first varnish 11 of t tVWo-p .
B oA o oRreh PP el iR PE Bl ey votace
PEGRMInEAE(ma Afabiut@byC RitbaTHAGh] TRIu¥®y 0Bl 134 Plvas used, As for the
non-vol atile conponent (manufactured by Auto Chemi cal

| meatosd varni€lo 13 of thel tyo-pack tipethrnidl afjolyestaepolzd solution containing 70

varnish 13 of the two-pack type var,nish, ol ter
pEYF’SgBT % |n8ﬁv8]ﬁt1]€&ﬁ{ngp$ﬁnﬁ Bna,%?ac%«%w@t E%) gﬁ'llegucaﬁenﬁus%ry Co., Ltd.)

nQRs yhatil e conponent (manufactured by Auto Chemica
I ndustry Co., Ltd.) 10 was used. In the varnish
coat i ngndby vareisi coaingidavies 1,cinsinmdr dianwdftertofi¢hecaatingdie dPA for the
19A for the first pass_ was 0.43 . an. i.nne i anet er
ofirst pess 358 Oi4dgnm & o diggpetenpf theccatiee Blaslé’Bv‘{éTst © §EcABC pass was
i.nne [ i [ t.0: .
e R b g B 198 016 OB B p e
bjjasd wdde Mdteasedd820.03 ¢hni,af @aliftg atd (-0¥ Gl dliPgSparicofahe ire 3) was
wre 3) was 15 50m m nute, and a baking tengeraturg
waemimhitrite.and ar baking tEmperatBBowasovillin € raresrfrasn 850 edld)’C.5 For one
varni sh _consunption was, 1.3 ¢c/m.n,, an,lnsi v . .
PR e SorR e HE et 6 g Rt VR Eb et Bl Boacing s
angA NSk dgasvV@l WeEaf art RBideURBUMEA ST theBuBE wak 12.826¢li tTh Giddition, the
the varnish coating device 10 was such desi gned t hat )
avarpishgeatng dewige 10 map suchisigsinetighstar vodyme of the varnish bath 18 for six

passes was 21.6 cc.

As a result, it is confirmed that a usage of the varnish 2 was finished in five
minutes in the vamish coating device 10. Further, the varnish 2 in the vamish coating
device 10 was not cured even after the continuous operation for 24 hours.

As described above, according to the varnish coating system 1 of the present
invention, even though the wire 3 is coated by using the two-pack type vamish 2 that
transforms in accordance with the elapse of the time, so that it is possible to stably apply
the varnish 2 to the wired rod 3 without curing the varnish 2.

[Example 2]

Next, the Inventors of the present invention studied the varnish coating system 1
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passes was 21.6 cc. 20 As a result, it is confirned
that a usage of the varnish 2 was finished in five
mnutes in the varnish coating device 10. Further, the
varnish 2 in the varnish coating device 10 was not
cured even after the continuous operation for 24
hours. As descri bed above, act®rding to the varnish
coating system| of the present invention, even

t hough the wire 3 is coated by using the two-pack type
varnish 2 that 25 transfornms in accordance wth the
etcafiRingfvatrich dob iy deszetiDahovirt in FIGMOSSi bl e to stably
apply the varnish 2 to the wired rod 3 without curin

t he varfh PestpeRWirp @ﬁﬁ%p@omucm%tamefqﬁ of Prid aprp gyas ussd %tée wire 3.

pgﬁs alcﬂ ! *a%sl’?& ev : gzﬁle %Qt\laﬁﬂshsi’ls&cﬁﬁﬂrgsmg the

g varni s coatln

Fis@anaﬁe Wonb&ﬁrﬁﬁg QRvtiang peepobittd GbRtiol icanm@ingly 76 weight % of
0.40 mmwas used as the wire 3. The two-pack t g%
vmmYCﬂﬁllQ caRporfest (rewu@}mm& Py gmtch éihpmr@t Inﬁaﬁtm J4d.), and the

B SR 23R orPEReE e A uied PObELENBHY Seluigk T8 Weign o6 of
NV 1aé 'cbﬁlp@ﬁéﬁpc{ﬂﬁﬂﬁfac{tﬂi%& Lﬁ)aghw @ﬂerhwalAMdas@@a ,CBid.). The
I ndustry Co., Ltd.), and the second varnish 13

compsh 2iwny appleedmﬂd)hakt@o thowre|3 todiaue 2 drimahikassh i@ 0FHmm, to
melgﬂ % of ,non- vol atil e conponent (manufactured by
eARARas! "idustry Co., Ltd.). The varnish 2 was

appl i egyapd V%k%ﬁdcc;afn?}rl% 'a@vﬁ% i €of3hb QExlaﬁlY)ﬁ: 8 iﬂ lirRer dlamfg,r of the

t hi ckness of 0.03 to provide an enamel wre
| evatihg died9ai fohthe dastipass wesvl.4min, afi inree diEmawpbEth? coatimg dic 19B
i nner dianeter of the ¢oating die 19A for the fir

pi% dheyigsong nass Wi O-dhmih dnjer dirsterser tht cqakng é’&%\t‘?%" iﬁ E for the
g)‘t?nﬁfi L&rto l{é%uﬁﬁ g% q'le rem_ﬁl 89 l‘-ﬁ]#or t%%&ﬂtﬁ%ra% @Ilée{r;ﬁ;eﬁng speed

e coating dies Ird pass t

t fiErhs ke 13) pas somediute Nuht adaRitg iempdrdhire Was wathiroatanpg from 350 to
rate (= a traveling speed of the wire 3) was
51)#91’@1 nEiQreone 1aes, & \{@ak$h1@ﬂ§‘éﬁﬁmﬂa¥4§r‘b5 #e(stimandjan igside volume of

rang {horgogéo El%s was 0E PaRSy, é‘:?i\s/ﬁél%%un%h%ﬂ was such

COﬂSU mn, an I NSl

e%&n@ci thah® vélaak ioh ﬂleddaﬂﬁsh]% w&ovﬂﬁnqi'lafﬁ fof six PAGes was 36.0 cc
varni sh coating 10 was such designed that a vol une of

t (ke veamish 3 in bavhmidb bathcfir24.0 cel opitehoef the adigsastseicesdagas 10 mm,

3&16ndoa 11qu1d face level of the varnish 2 was kept at 20 mm from the bottom of the varnish

bath 30 to provide a constant quantity of the varnish 2.

As a result, in the varnish coating device 10 of the Example 2, the stagnation of
the varnish 2 in the varnish bath 30 due to the curing was not occurred, a stable vortex
was generated at the periphery of the wire 3, so that the varnish 2 was flown continuously
toward the coating dies, and it was possible to supply the varnish 2 to the coating dies
without stagnation. Even after the continuous operation for 24 hours, it was possible to
stably apply the varnish to the wire 3 without curing the vamish 2 in the varnish coating
device 10.

[Example 3]
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(the varnish 2 in the varnish bath 30=24.0 cc), a
pitch of the adjacent wires 3 was 10 nm and a liquid
face level of the varnish 2 was kept at 20 nmfromthe
bottom of the varnish 20 bath 30 to provide a
constant quantity of the varnish 2. As a result, in

t he varni sh coating device 1016f the Exanple 2, the
stagnation of the varnish 2 in the varnish bath 30
due to the curing was not occurred, a stable vortex
was generated at the periphery of the wire 3, so that
t he varNexghth@lnpagofslofthe reesent inventioh ytudleém@mlﬂecoatmg system 1
coati ng dj

Ceomatheshe prnRhcoatne e tidods RSB agnat i on.
Even afj sgp peb @i @l%hg;u%ﬁdu%% AfieRR of 0140 2fAm4dNuSed A the wire 3.

was possible to Iy apply the varnish to the wire
3Thé twrvepuick c;melvngnmﬁefomaasdh;smlmg the fitsé varaishilb hnd:thasfpcngd varnish

devi ce 10. nmple 3] 17 Nexci’ helnetor th
plbgialer F%%hm.tb%%%%‘? 2ASHHEOY o T S MY 1§§ g g baked 10
CRTRS: ge%ae'ﬁl% gé“z?gmim&s% a.*obg thofl GY poSiad qg Shovs Wilt.

copper wre having a conductor

di armet gr tif EQundl Jmhe\aamdbetle aas asufidtmed By apﬁmmg and baking the
two-pack type varnish 2 fornmed by mxing the firs
vaarrmsb,ﬂ qmthﬁﬁﬂl“t ﬁé)ySfb@’Gﬁ’Gd vhmilar 4p that in ﬂiesﬁlfﬁnrpé? 2t Eiicept that the

a‘p"‘BP fégatggg l&lg g VOlume}A@g 0 c%f ghgll{]ﬁ) tﬁ%\r}g k@?)&lnﬁ‘?e% and the tubes

t Bo£ROETEviag aovc@@rﬂe (218 ckOsiiiley todBatin BEBXempMi T e dofinected the
the Exanple 3, the enanel wre was nmanufactured by

aﬁpilng inmegntmn @5.b allkiadditioher quantityiof] hhezva@mslt Bén Wervenmhdyﬂa” in the
mlar to, t am except that
‘553 ﬁggé’{:ﬁmﬁgal é?/&‘ﬂ Sh%’faﬂi %36 0 cc) simlar
t 0 t hatad D rdsfi Emhﬁs}?ccﬁﬂﬁ’g H&ffcet W&Sthélgxﬁﬁ)ﬁe 30fhe stagnation of
havi ng a vqurre (2.8 cc) simlar to that in the
Ettanqabéshl 2 at the camishchiagi 3@ kee tof the icngngreahnet @Burrddna stable vortex
addi ti on, uant,it the varnish 2 in, varni sh .
bHEHESTH PeER‘%%%P the WiigS: sthgt g V%fflﬁwmsy% continuously
t t | RsibRSH! shppl} Bd Reni¥RBMb e coating di
c%g‘{af%gwd“b’g?‘?&% aﬁ?%ﬁ&s zsalnp l e S:%pp%’he st algnatl on %ofa ng ces
t Wethvtrstighdting. | Avérhaftey Servoatindoat bp&fticaifer 2Hhdurg icwad prgsible to
was not occurred, a stable vortex, 15 was enerat ed at
t Fabliyapplyithg yarpish fonige wiiea withay oyring the Narish 2rn dhe vampish coating
fI Qun ﬁ)ontl nuously toward the coating dies, and it was
p033| € to supply the varnish 2 to the coating di es
The present invention is not limited to the respective preferred embodiments and

the examples, and various modifications are possible without going beyond the scope of
the invention. For example, elements in the respective preferred embodiments may be
combined arbitrarily.

For example, in the respective preferred embodiments, the varnish coating device
10 is a horizontal type vamnish coating device in which the coating path and the baking
furnace 4 are arranged horizontally (in a direction perpendicular to a direction of the
gravity). However, the present invention is not limited thereto. The varnish coating

device 10 may be a vertical type varnish coating device in which in which the coating
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wi t hout stagnating. Even after the continuous

operation for 24 hours, it was possible to stably

apply the varnish to the wire 3 without curing the

varnish 2 in the varnish coating device 10. 20 The

present invention is not limted to the respective
preferred embodi ments and th& exanples, and vari ous

nodi fications are possible wi thout going beyond the

scope of the invention. For exanple, elenents in the
respective preferred enbodi nents nay be conbined o
apath srdathe byking-Humnaex drapd arvanged verecally {jpecdiregtiorppasglial faegjdirection
ngodinﬁn s, the varnish coating device 25 10 is a

RIS FAYEY)- t ype varni sh coating device in which the

coatin i fPtha pr&BtSHvention, the
hor i zog]tlg%lt %sﬁ&ﬁvéﬁ%f%éteﬁggd%ﬁggﬁfﬁﬁag t grr a

diwoeeick aypeofaristewagnedi dsythe vidoisk2ehowere the peeserit invention is not
invention is not limted thereto. The varni sh coatin .
démited therstarayAsoler dha, Bk 24 2R ek SR; @HS @esifing nteger) varmish
devi co . . . . _ h o
D S e IE e v ok Rock 03h P PR oRREk B Snixing o
diargieh inateripieA 2d Vahish magerid] Beaidi agpiuralbify dftvernighawatenyals each having
the respective preferred enbodi nent according to t

h
pt Bisetinnal grownwhish is different fgsn Higk of thy pamich metesRlsga B Rebe used.

as the ni sh however e ] d [ '

s "% ol o PO PRSP RR S O Bl s o
NeRASK 21 YREh{sbnkDask 998 virnkB, the tRAR4on\GARHY Faknistledhda&ed in the
t hree- pack type varnish, four-pack type varnish that

i sonfverrtioeel ynish géatigg aleviga inna iregranedy | Bhergforeg ityig passiie to apply

material, B, and .g plurality of varni mat eri al.s, each
A R e ST GHBT BPBUY CoRPaRE rEhaR PR iR RS

that ofp, iere¥ Rk freS PrefBate@ ehbdinnts %céﬂi&'in?@o U §fesent invention, the
Furt hernore, the conventional one-pack type varnish

mpyankiey ofl the varsistl imshet Yaenishl Bath 3 cingroll&] tol e ¢dmistent, by detecting the

one- pack type varnish, the cjrculation_.of the varnish
Bt s EL Stk Narighinah esmish Soi iR B Be u A papor ot the
i ' : ef j o] ¥ :
Spep b SPGB ARGy, i prBO o : AAcd therto
t her x@mpRNitii® padsibliesi omdticallsheonties the cjuamity jof éfecvarésh stored in

enbodi nent s accordin% to the present inventjon, the )
qtharemish tath tore cpastntshy methedscusingraload, sapgerrfor detecting a weight of

CHRORF o B Y B B e i
| 9Gatidtleg ihhesthiicstipacifadecos efiear clatacteigtic for detecting the liquid face
level.

Still further, in the second and third preferred embodiments according to the
present invention, a partition member for classifying the wires 3 respectively may be
provided in the varnish bath 30.

In the partition member, a shape of the cross section perpendicular to the
traveling direction of the wire 3 is not limited, and may be triangular, rectangular or the

like. In addition, it is preferable that the partition member has a height from the bottom
of the varnish bath 30 that is lower than the liquid face level of the varnish 2 with the



upper part of the varnish bath. However, the present
invention is not limted thereto. For exanple, it is
possible to automatically control the quantity of the
varni sh stored in the varnish bath to be constant, by

met hods using a | oad sensor for detecting a weight of

t he varnish bath, and a contaéd? sensor such as a linit
sensor or a non-contact sensor using 20 a variation in

a static capacitance or optical characteristic for
detecting the liquid face Ilevel. Still further, in

t trnswao@dtitir{bowder, digherthen rtlmdaosiiﬁm @f terwisingcabd)di By providing

rese i nventi n nenher
cish &y oot B0 Pfute DuBRF tp sEnaRon o B varmih 2
in the A’lﬁfo’ﬂ%}? hthDafhDentdn. B blert Ql@soﬁ%& '\Ll&lpr}eé'ﬂ%@p% th& specific
shape of theé cross section perpendicular to
t erab@limergs Grroeotplednamf cledralisviasere3the appatded lcmmsaeke mhcb be thus

y.be triangul rect angul ar or the, lik In
atidli'ed Jrt 41¢ tos %ﬁ)r‘é’lné | 8 taphedying @lbrrfl?@llf iR A aliemaive
h [
ﬁ(ﬁltsﬁlu&%}'n% Vﬁ\%tr Ir{aﬁ ?ﬁ&{}ﬁg &Es t&%d ?gt(:;h% tt Nf h g?lla%/ @i Wi the basic
vehdhigd heZeisdtfortthe 19 const ant quant i ty (however,
hi gher than the position of the wiring rod 3). By
providing such a partition nenber, it is possible to
further relax the stagnation of the varnish 2.
Al t hough the invention has been described with respect
to the specific enbodinents for conplete and clear
di scl osure, the appended clains are not to be thus 5
limted but are to be construed as enbodyi ng al
nodi fications and al ternative constructions that my
occur to one skilled in the art which fairly fal
wWithin the basic teaching herein set forth. 20 What
is clained is: 1. A varnish coating device,
conprising: a coating die for applying a varnish to a
wire; a varnish bath for supplying the varnish to the
coating die by a self weight of the 5 varnish; and a
varni sh feeding part for supplying the varnish to the
var ni sh bat h.
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2. The varnish coating device, according to claim1,
wherein the varnish bath is configured to flow the
varni sh toward the coating die wthout stagnation. 10
3. The varni sh coating device, according to claim1,
wherein the varnish bath is connected to the coating
die to have an L-shape. 4. THe varni sh coating device,
according to claim1l1, wherein the coating die is 15
provided with a hole for inserting the wire, and a

di r epthbol cRfmddie: hole is aligned wwth a direction of
passing the wire. 5. The varni sh coating devi ce,
accol.o\ vegnislocwiting device, whneprasing: t he varni sh bath is
connected to the coatlng die directly or via a tube.
20 6acoaﬁagdlarﬂn@me@awwslam%& according to claim

\?VI t \é\ggglgifﬁ\}’gph% SBIFP]%{“% %{J]a%%tﬁfgo hefota{hﬁs&%%& :Pgenpkvglght of the

va gﬁtﬁﬂ@ device, according to claim6, wherein the tube
conprlses a 25 material has an elasticity and an
| NS 04 vakish Ededlingiphf fé sipplyiap theoantishi 1o ek vammistieadvar ni sh.
8. The varnish coating device, according to claiml,
further conprising: 21 a sensor for detecting a

quantity of the varnish supplied to the varnish bath;
and & 'E%/mt’?félSh FARUNE BvicsoALIoBting iRy clame Ly i ;Tﬁeo’raﬂelﬁlé bath is

colfBBta S B Y Tish o R e ik b P BB,

coating a varnish, conprising: 5 a first step of
supplying a varnish froma varnish feeding part to a

var n sthd airhish &ost@poadi&} efrotding td plaith Ng vHegeivy @envaahish bath is

in the varnish bath to a coating die by a self weight
coxfectetl o thacoatilg dietothave zh Isslpe.of passi ng the varni sh

and a wre through the coating die to forma varnish

| ayer of the varnish with a predeterm ned thickness on

a surf?ﬁe of . bhe mnrg and 10.a Hou&th tgﬁ Q&Tﬁpﬁkggl die is
the $afif SAM{SyRPURE IPGFIN 2 ULE RFHT fn WHYETHE Coating
prc\f}ﬁ&elao\gltlg A niO Ry 19%@?%%1%%&& »anBGC QLB of ne hdlk T Hrigned with a

the secon
direction of passing the wire.

5. The varnish coating device, according to claim 1, wherein the varnish bath is

connected to the coating die directly or via a tube.

6. The vamish coating device, according to claim 5, wherein the tube is connected to

the coating die with a curvature or a right angle.

7. The vamish coating device, according to claim 6, wherein the tube comprises a

material has an elasticity and an insolvability with a solvent contained in the varnish.

8. The vamish coating device, according to claim 1, further comprising:
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conprises flow ng the varnish toward the coating die

W t hout stagnation. 15 11. The nethod for coating a
varni sh, according to claim9, wherein the first step
conpri ses supplying the varnish to keep the quantity

of the varnish in the varnish bath to be constant.

12. The nmethod for coating a2varnish, according to
claim9, wherein the third step 20 and the fourth

step are repeated until the coating filmon the

sur f agensef fok BeeMng @ QARitRof@S Vaitth stppliel RESHS varhh bdihCand
met hod for coating a varnish, according to claim?9,

wher eicnnttdi emitdomndanirolling ther quaestyorfehqrearhish yypelieditonths lvarnish bath
25 14. The method for coating a varni sh, according to

baggdqnp dptectiprresilhof the sepsemi sh- conpri ses pl ural - pack

typegvarni

methsog for coating a varnish, comprising:
a first step of supplying a varnish from a varnish feeding part to a varnish bath;

a second step of supplying the varnish in the varnish bath to a coating die by a self

weight of the varnish;

a third step of passing the varnish and a wire through the coating die to form a

varnish layer of the varnish with a predetermined thickness on a surface of the wire; and

a fourth step of baking the varnish layer to form a coating film.

10. The method for coating a varnish, according to claim 9, wherein the second step

comprises flowing the varnish toward the coating die without stagnation.

11. The method for coating a varnish, according to claim 9, wherein the first step

comprises supplying the varnish to keep the quantity of the varnish in the varnish bath to be

constant.

12. The method for coating a varnish, according to claim 9, wherein the third step

and the fourth step are repeated until the coating film on the surface of the wire has a desired

thickness.

13. The method for coating a varnish, according to claim 9, wherein the varnish

comprises one-pack type varnish,

14. The method for coating a varnish, according to claim 9, wherein the varnish

comprises plural-pack type varnish.



