-2-"This i.nvention relates to a self-bondi ng magnet wire, and nore

particularly, to a self-bonding magnet wire having high resistance to

refrigerants and exhibiting high bond strength at high tenperatures. A o
recer;t?trend in the manufacture of el ectrj gal. applicances is to omt ‘or

Si rrpll y the varnish inpregnating step by using a "sel f-bondi ng magnet

wi re" which conprises an insul ated conductor. having an outer coating of a
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t he demand for el f-bonding nmagnet wire in hernetic neters and ot her

appl i cations which reqw re refrigerant - and. heat - resistance is

i ncreasi ng. However o gekbnRORGend ARgRele Wantfaitag & pEve hayitbigalmat eri al s
IS poor in remstgnce to refrigerants and/.or r}_ga and _henc
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e low in both heat resistance an ri gerant resistance, whereas those
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refrlgerant r ephabaBeca pxﬂ?(%Qh&ibﬁﬂﬁbﬂﬂdnakﬁkﬂﬂ co=-polyamide resin,
phenoxy resin or polysulfone resin. Common applications of
such self-bending magnet wire include.use in deflecting
yoke coils fer telefision'sets, in voice coils for speakers
or microphones, as well as in various transformers and '
-gtors. Moreover, the demand fer ' . self-bonding magnet -
wire in hermetic moteréuand.other5applicationa-whlch-

- require refrigerant - and heat « resistance is increasing.

'fHéwever, self'bonding-magnet“wife using known

 bonding materials is poor in resisténce~fo refrigerants

. and/er heat,'and hence, is not very suitable for use in
hermetic moters and othef applications which require

' refrigerant - and heat - resistant electric wires, Heat-
bonding layers composed of'poly(vinyl butyral)'resin, copoly
~amide resin or phenoxy resin are_low_in both'heat
resistance and refrigerant resistance, whereas those made-
of heat-resistant pelysulfone resins are nat- sat;sfactory
in.refrigerant resistance. The self-bonding layer of

B ' conventional.Se;f-bonding magnet wire using these materials



p7ENt i onal sel f-bondi ng magnet Vire-using these materials .is di ssol ved

a refrigerant such as Freon R-12 or ‘Freon R-22 (Freon is a
ered Trade Mark)and fails to achieve the desired bonding function.

7furthernore, an insoluble ingredient=¢ektracted with a refrigerant can clog
~~t'he ‘'openi ng of the conpressor val ve or refrigerant expansion valve in a
refrigerator, to reduce the refrigerating capacity of the refrigerator.
In addition, if the refrigerator notor is started in spite of a voltage
"drop or absodimisodyeratiutn ife ag rwmgémﬁwws&@rpféoﬁtmhsdofmmdl ately

I t rlo n_the stator
' causesI ;S?‘gg%‘dlﬁ\rll\%%ea ‘g@ler?lr’{]%'esa taegfp"ﬁlaﬂ{ﬁor Oci)fT?‘h% CDE?T ?%8 Latlfectric

after

wre u5|n§°tHéhésﬁveﬁhﬁomﬁsﬂmgﬂnhqydmngnﬁunctﬁ@moIorEuﬁthbrmsre;s and its

el ectri
shorti
nor nmal
[err]

.result

2

| CahnChAkBE LB leS EnES e iR ntE YGEL 2 S UM RN, %FP{%&P%W Y8’

ng, short-circuiting between nagnet wres curs nder
‘é#'agl 5he PremiBEoL |§heuﬁqwrtq€esq=éfvalg*e¢m Yefrigevams0 to

buexpansh.fanboaalhrag ihab,erre&&d.%efifaﬁ&}ﬂV% i tcdORR Ng nateri al

pecores | bekielaabosly SRL A e, TIEASLINATE Teligetont and o5

'.eI i m nat elfhthabvvérmsra@nmmﬁs extpetrecenioe sp At é h&‘pilﬂilﬁé.&e '

drop or abnormal operation (e.g._when the - compressor is.
started immediately after its shutdown) invelving a locked
rotor, an overload on the stator causes a rapid increase
in the temperature of" the coil, and. an electric wire . AR
using the conventional bonding material discolors |
or blisters and its. eleotrical characteristics are

_ reduced to: such an extent- that layer shorting, 1.e.,
short-Circuiting between’ magnet wires, occurs, - Under
normal operation, the motor is rumn in the refrigerant
at from 80 to 100 C but a self-bonding layer made’ _
of conventional bonding material becomes low in bond
strength if it is 1mmersed in the refrigerant and as
a result, the coil may be. deformed._

| As a result.of extensiverefforts-tO“elihinate'

the above-mentioned defects experienced in the prior art,
a self-bonding magnet wire has now been developed which
can be used in ‘applications that require high refrigerant
resistance., More particularly, it has been found that a
thermoplastic linsar polyurethane resin of a specific
'composition has a high resistance to refrigerant and heat
which has been unobtainable. w:th conventional bonding
materials.
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a belfibbnding magnet wire has now been:devel oped which can be used in y
_applications that require high refrigerant resistance. More particularl '
it has been found that a thernoplastic |inear polyurethane resin of a.
speqr{rc conposition has a high resistangesta refrigerant and heat which
has "béen unobt ai nabl e with conventional bonding material s. Accordingly,
-the inventionh resides in a self- bonding nmagnet wre produced by coating an
"\Lnsul ated conductor with an enamel conposition containing a thernoplastic

I'inear polyuret’haney pt&SPaffd ?Y Eﬁ@cihQGn§19£y§QbhﬁerEBPQ?QEl?O”pr'S'”9 :

pol.yoxyal kyl ene gl ycol ozyal kyl ene gy an ene ycol, with
an aromatic di® %%E%%ﬁd?%gn% d“bﬁklﬁﬁ°9ﬁ§°€o e&°é§ﬁ&§b?§rin¥ﬁéa%6ﬂblng
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reductlon of the refrigerating capacity of the refrigerator. As a further e

é'_. " The bond:.ng material used in the self-bond:.ng magnet -
wire of this invention is high in resistance to heat

and refrigerant, and hence operates satisfactorily

without being attacked by refrigerants;.such as Freon R-12
or Freon R-22 (Freen is a Registered Trade Mark). Since
only a very small amount of the bonding materialris
extracted with the refrigerant and even: such ‘extracted
component. is soluble in the refrigerant, 1t will net clog
the opening of a compressor valve or a refrigerant
expansion valve, and thereby prevents any reduction of the
. refrigerating capacity of the refrigerator. As a further -
advantage,'the coating of the self-bonding magnet wire of
this invention neither discolors nor blisters even if there
is a sudden increase in the temperature of a motor under
an overload condition in a'réfrigerator. :-This-prevents
layer shorting due to a reduction in the eleétrical' _
insulating characteristics of the wire. Additionally,
the bonding layer in the refrigerant retains its original
high bond strength at high temperatures (e;g., 100°C),
| and ‘hence, high-temperature deformation.of the coil is
e . : prevenfed, | ' '

® - A conventional impregnant varnish (e.g., Pedigree-923
] of P.D. George, U.S.A,, known as a varnish for impregnatiné.
_electr:c wires for use in a refrigerant) is heat~cured at
about 140-160°C before use. Conventionally, the varnished
wire is heat-cured in an oven that supplies a temperature -
no higher than about 180°C, Therefore, no matter how
resistant such a conventional self-bonding layer is to



age,
di scolors nor blisters even if there is a sudden increase in the
ature of a notor under an. overload condition in a refrigerator.

the coating of the self-bondi ng,magn'et wire of ‘this invention
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The self-bonding magnet wire of thiéainvention is not

only high in resistance to refrigerant and.heat{ it can also
be-heatabonded*at.a temperature of only 140° " to 18000,“-'
and hence a conventionaludrying oven for heat-curing:

impregnant'varniShes can be used, Fﬁrthermore; the

self-bonding magnet wire of-thié-invention'can be bonded

without having any adverse effect on the insulating coating,

as in the application of a conventional impregnant varnish.,.

The enamel used in this invention is a polymer'solution '

.of the thermoplastic. linear polyurethane, "It may also
‘contain at least one compound selected from another '

thermoplastic resin, thermosetting resin, filler; pigment,

‘dye, silicone compound or a fluorine-conaining compound
provided that such additive is not deleterious to the

desired characteristic¢s of the self-bonding magnet wire.

'Thg self-bonding magnet wire of this invention is

produced'byﬂcoating'énﬂ" insulated conductor with the

enamel consisting essentially of the thermoplastic linear

polyurethane and baking the enamel., There is no particular
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oven, or ‘retrofitted to generate rore heat; but both nethods add to the (ig}
_equi prent cost. These probl ens can be sol yed by using the self-bonding:
magnet wire of this invention. The self-bonding magnet wire of this
inveptyonh is not only highin resistance tq rgef-ri gerant and heat; it can
al so bé heat-bonded at a tenperature of only [err] to [err], and hence a
conventional drying oven for heat-curing inpregnant varnlshes can be used.
“{Eurthernore, the self-bonding magnet wire of this invention can be bonded
wi t hout hayving any adverse effect on the insulating coating, as in the

- application of ﬁlﬁ?@&%EBhOBﬁ'th@p?ﬁgﬁiakorahh'%ﬂlchh% %“%%@tlhl Lo i S

invention is a polyner solution o e thernoplastic |near yur et hane.

It may al so congahfiedt chfask @BemeqnPeuRd sel ected fron1another

thernopl astic resin, thernosetting resin, filler, pigment, dye, silicone
conpound or a fiUO&sneesthanylseléamﬁaUﬁdoﬁrth@edlhhauaauoh addichl derd S
not deleterious.to the desired characteristics of the self-bondi ng  magnet
Mﬁre. The sel f - bondengionghéy wused dh t hhermerdit mortors pucHuasdpoyycoati ng

an i nsul ated conductor with the enanel consisting essentially of the
hermopl astic | #émédeipdtgur pohxfviayd Sakmad)t,hpodyesserinidecoyeircoaced

Particul ar -6- limtation on_the insulator on which the coating of the
SR with polyamideimide, polyamideimide overcoated with poly-

b esterimide, polyimide'overcoated with poly(vinyl formal), and
polyesteramideimide.. Polyamideimide and po;Yesterimide

' _overcoétqd nith polyamideimide are particularly preferred.

| The reaction-for.prodncing'the_thermoplastic linear
polyurethane~for userin_the-self—bonding.mognet.wiré is
carried out in either thevpresenCe-or-absence of a solvent,
but the presence of ar501ventfis preferred'toffaoilitate:'
control of the reaction. A-preférred-solvent is.anforganiC'.

"solvent which does not reac%.with the~reactants.underlthe'_

" reaction conditionsrused; or which forms,on1y~an addition-- --
product wherein the reactants are-loosoly bonded with the
solvent or _.a compound which will enter into a reaction in a
later stage. Particularly preferred solvents are those that
dissolve the polymer'produced:bynthe.reactionf Suitable

. solvents 1nclude hydrocarbons, halogenated hydrocarbons,

phenols, esters, ketones, ethers, substltuted amldes,

5j' ' sulfoxides and sulfones. Specific examples are toluene,

xylene, o-dichlorobenzene, phenol, cresylic acid, o-cresol,

m-cresol, p-cresol, various kinds of xylenol, acetophenone,



whi{cjl ar e conventionally used in hermetic notors such as pol y- anidei nide,
pol I nyl formal), polyesterinm de overcoated w th pol yam dei nm de, .
7 pol yam dei m de overcoated with poly-_ esterimde, polyimde overcoated with
~poly(vinyl formal), and pol yesterani dei mide. Polyan dei ni de and
pol yesterim de overcoated with pol yam deim de are particularly preferred.
The reaction for producing the thernoplastic |inear polyurethane for use in
t he sel f-bonding nmagnet wire is carried out in either the presence or

absence ofed,58h¥fBhe,PUthlASnR $15269 HordmAYniAN e dnb P RISId AL t O
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énngzlcén be formed,.-but it is desirably selected fromthose-insulators -
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facilitate con _ eacti préeferréed sol vent 1S an ofganic _
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‘react ant sfgffah9s¢! N,Noaﬁl@@h?’iltfb ridqidel,v finethyd -QaE3au MY, Wl |
enter inte a reaction in a |later stage. ﬁartlcularly preferred solvents are

. those thaN-dcesplve-phrerpilivone , pNoaeths 16y alphd Iaaei 0 iyl e sol vent s
‘i'ncl ude hydrocarbons, hal ogenated hydrocarbons, phenols, esters, ketones, .
et hers, sshifoxiideg dimdthylssufidendgs tetdamethyiene Suddidnes, crexgd es. are
toluene, xylene, o-dichlorobenzene, phenal,.cresylic acid, o-cresol, :
'm cr esol ,m@thybsphospheryilsanides - dprmamddel,, Nagetdyideomanide,.
benzophenone, et hyl ene glycql nononethyl ether acetate, S

' - y-butyrolactone and mixtures thereof. Preferred solvents
‘are those consisting essentially of phenols or substituted
' amides. - Solvents consisting essentially of substituted amides
 are.m6re preferred, and solvents consisting essentially of
N,N-dimethylacetamide, N-methyl-z-pyrrolidone; or combina-

tions thereof ére most preferred. .
The reaction for prqduting.the-thermoplasticnlinear
polyurethane for use: in this invention is accelerated by
the'presehce“ofa;suitable catalyst. Examples of such
catalystsare those which are conventionally used in - -
réactionswith3isoCyanate,_such-as'boron fluoride, addition
products thereof, mineral acid, carboxylic acid, zinc
:chloride, Also included are tertiary amines such as tri-
ethylamine, N-alkylmorpholine, triethylenediamine, 1,8-
diaza—bicycld-[S;d.O]uhdecene~7'(including;a;id addition
products thereof); trialkylphosphine; potassium acetate;
- zinc octoate; tin'dialkyl diacylates such as tin dibutyl

dilaurate; alkali metal salts such as lithium linoleate,

sodium oleate, sodium methoxide and potassium ethoxide;



N, N-di et hyl for mani de,” N-net hyl-- 2-pyrrol i done, N-acetyl-2-pyrrolidone,
hkhethy]-caprolactanl di met hyl sul f oxi de, . di met hyl sul fone, tetranethyl en
sul f pAg, ‘hexa- nethyl phosphoryl anide, forman de, N nethylfornman de,
y-butyrol actone and nmi Xtures thereof. Prefer®ed solvents are those
gonsisting essentially of phenol's or substituted amides. Solvents
gonsisting essentially of substituted am'des are nore preferred, and
sol vents consi sting essentially of NN-dinethylacetanide,
N- et hyl - 2- pyrrol i done, or conbina- tions thereof are nost preferred. The
reaction for praddchegviyhaetthar sanltastsuch lasnewbald YWdetddwnaddreolsel t n
this i.nvention is accelerated by the presence of asuitable catalyst. :
Exanpl es of suchapathkysttzar e Furehe rwkixampdres ey erittamiain ycatsdd s 1
reactionswi th isocyanate, such as boron flwuoride, addition products
thereof , m neralilavs@racadbbyy Itilcaadiuah taitmaadKoorides. sulllsas mmmnetra-
tertlary am nes such as tri- ethyl am ne, N—alkylnorphollne
triethyl enedi anif@PTOPExideas Aikiaayiamo tes tabartoxdaee vads tiitanivm i tera d
§9dltl0n productﬁ thereof) trial kyl phosphi ne; potassjum acetate;, zinc
ctoate; tin di RPRPPLATEcPFachsl §G@h°&§PPPHdé|E@@ﬂ S| HEtEEL kYA KEifanigimy

“sal ts such as I|thiu¥1llnoleat %lunloleateb | IﬂtﬁethOXIde‘fnd
_potaSS|un1ethoxF8 e cgmpounds an titanium bischelate compounds.

Tertiary amines, organic tin compounds and organic titanium

N,-N-di methyl acet ani dé, N, N-di et hyl"acet ami de, N, N-di met hyl - f or nani de,
e

.compounds are preferred; and titanium catalysts,'l,s-diaza-“"
bicycio[§;4 O]undecene-7 (including.eCid edditioh products
thereof) and t1n dlbutyl laurate are partlcularly preferred.
The thermoplastlc linear polyurethane to be used ‘-
in this 1nventlon lS produced by reactlng a glycollc com-
'ponent con51st1ng of (a) polyoxyalkylene glycol alone,
or (a) polyoxyalkylene glycol and (b)_alkylene glycol,:with_n
a diisbcyanate component comprising (C).en_aromatic'diieo- |
cyenate. | | o
- For providing fhe’eelfébonding magnet wire of
thiefinvention with good characteristics with'respect to
"mechanical strength, flexibilitf, and bending properties,
| it is preferred that the leCOllC component should compr15e=_
;Tl - _ not less than 10 mol% of the polyoxyalkylene glycol (a)
| | and that the diisocyanate component (¢) comprises from 90
mol% to 110 mo;% based on the moles of the glycolic component.
More preferably, the_diisoc&anate component (c)‘comprises

from 92 mol% to 101 mol% based on the moles of the glycolic



and gavy netal salts such as cobalt acetate and cobalt naphthenate. .’

ther exanples aré titaniumcatalysts illustrated by titani um

apl koxi des'such as titaniumtetra- isopropoxide, titani um t et rabut oxi de

Itaniumtetra- phenolate or chel aie conmpounds thereof, tetralkyl-

S tltanlun1acylate conpounds and titanT um bi schel ate conpounds Tertiary

-am nes, organic tin conmpounds and organic titanium conpounds are preferred, _
and tltanlun1catalysts 1, 8-di aza- bicycl o[ 5. 4. 0]undecene-7 (including aCICl\‘f
addjtion products thereof) and tin dibutyl laurate are particularly
~preferre@om$bgehhgrnnplastlc | i near pol yurethane to be used in this
I nvention is produced by reacting a glycolic com ponent consisting of (a)

. pol.yoxyal kyl ene gl yadlusairartd veorpdiaoya Mol yd Breo s yaséd avel (b) -

-al kyl ene glycol, wi.th a diisocyanate conponent conprising (c) an aronatic

‘dii so- cpanduee. the thermopHes tpraoliidieay tpvel yetd thamali acconedimg tore of

this invention with good characteristics with respect to nechani cal

st rengt hthisesinyienitipn am@ﬂﬁﬁﬂMWﬁrkﬂuﬁMFQﬁXﬁﬁthxl¢Qﬁrﬁlﬁ@ﬁll&ﬁuh@t t he

gl ycol i c conponent shoul . d cqonprise not, | ess than 10 nnl@bof t he
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_ _92 mol t t?ycgi ”%2%59%% Qene H col teé¥%ﬁ%d§§¥ene glycol : S

dlbutylene glycol and. trlbutylene glycol, and these glycols

may be used 1ndependent1y or as a mixture. Preferred glycolss-
are those which are represented by the formula |
'Ho-f{CH > 0—}———-H whereln n 1s 2 or 3, and m is 2 or 3
More partlcularly, the preferred glycols are dlethylene
glycol, triethylene: glycol dlpropylene glycol and tr1-
propylene glycol. | '
| , Illustratlve alkylene glycols used to produce
the‘thermOplastrc linear polyurethane acoordlng to thls-"-~—-
invention include ethylene glycol, 1,3-propanediol, 1,4-
butanediol;.1,5-pentanediOl, 1,6-hexanediol,'1,7-heptane-
.diol, 1,8-octanediol, l,9—nonanedioi, l,lq}decanediol,
1,2-propanediol, 1,2-butanediol, l,3-buranediol; 2,3-

butauediol;~1,4-pentanediol, 2,3-pentanediol, 2,4-pentane-

NN

diol; 1,5-hexanediol, 2,3-hexanediol, 2,4-héxanediol, 2,5-
hexanediol, 3,4—hexauediol; Z-methyl-butanediole(1,2); | e
Z-methyl-butanediol-(1,3), 2-methyl-butanediol-(1,4),
_2-mefhyl—butanediol—(2,3);.Z-methyl-Butanediol-(2,4),



- 9 - .conponent. 1llustrative polyodxyal kyl ene.glycols used to produce the
thernopl astic |inear polyurethane according to this invention include vy
various pol y(ethyl ene glycol)ssuch as diethyl ere gl ycol', triethylene . ety
gl ycol,, and tetraethylene gl ycol, various poly(propylene glycol)s such as . -

di propyl ene gl ycol, '*ripropyl ene glycol and 4@t rapropyl ene glycol,

di butyl ene gl ycol and tributylene glycol, and these glycols may be used
igdependently or as a mxture. Pref erred glycols are those which are
represented by the fornul.a [err], wherein nis 2. or 3, and mis 2 or 3.

Mor e partlcularI% t he greferred gl ycol's_are diethylene glycol, triethylene
gl ycol , di propyl oPutFRediol- ﬁ?oﬁ}beﬁezgﬁyﬁﬁFhY1rPHgPFQFﬁ@élaKRyﬁéne
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“2- nethyl bUtanquﬁicéﬁs3§epﬁe§@ﬁbd& @Vtﬁnsdf@fmﬁ2a4mo-—6 CH-%—-OH, whereln
St % is an integer of from 2 to 8. Particularly preferred
- alkylene glycols a:e_those-whereini.is 4 or 6, i.e.
1;4;butanediolaor l,6-hexaﬁedioi.
_ - Part of the'glycoiic_compenen; comprising poly-
”_oXyalleene.glycel'and aikylene:glycei'may be”substituted
by tri- or-more~hydfic_a1cohols,'or'part_of’the gly;olice
'component:may'be subetituteé by another bifunctionelf
cempound.capable of reacting with-an-isocyanate-(such as
~dicarboxylic ‘acid, diamine or aminoalcohol). The extent
of'the'substitution'should.not be such that -it has an
adverse effect on the bend'strength, its resistance to
refefigerant“and.heat.

For the-purposé 6f providing good characteristics
fOr“the'self-bondinégmagnet.wireeof'this~invention,'a-partir.
cularly preferred giycolic.componeht:meets'the-conditions '
that when (a]_is the number of moles of polyoxyelkylene
glycol represented by the formula HO——%—{-CHZ}—hoii—E-ﬁ,

.

and (b) is the number of moles of alkylene glycol re-

presented by the formula HO—%—CHZ——+—§OH, the values of n,



. preferred aIkerne glycols are those wherein [err] is 4 or 6, i.e. el

tyhyl - pent anedi ol - (2, 5),. 2-net hyl -pent anedi ol - (2, 4),
hyl - pent anedi ol - (1, 3), 3-nethyl -pentanediol -(2,4),
=di met hyl - but anedi ol - (1; 4), and. Z2-di net hyl -butanediol - (1,3).

- 10~ R- net hyl.- but anedi ol - ( 3, 4), 2,2-dinethyl-bropanediol=(1,3),
.ﬁt .

2,2

Preferred al kyl ene glycols are linear al kylene glycols represented by the

formula [err], wherein [err] is an integer of from2 to 8. Particurarly

-

1:4-but anedi ol or 1, 6-hexanediol. Paft of the glycolic conponent conprrsrng
poI y- oy adrkd| Energl yuch ahdtalthy ersdud yobl{ (my bensub3)i ku(ed by tri- or
nore hydric alcohols, or part of the glycolic conponent nay be substituted

. by anotérx b( uhif (ahak ¢bdpoimdncapebl mange reficfrog $i Ohtan8iSocyanate .

(such as_dicarboxylic acid, diamne or am noalcohol). The extent of the
subst i t1f i gre shaling hst 1BeSsEbAaNt Hatd i thigls tempewetysesnfpcbeon the bond
strength, its resistance to referigerant and heat. For the purpose of

_ prOV|mﬂﬂf%ﬁﬁﬁrfhﬁ?ﬁcbéﬁﬂéﬂgesﬂmé'#ﬁu?hﬁﬂ?a¥wmd%ﬁg Re@her WieB of this

ol ycol A &d Pleilfaly bf ehe At g

gventron a parti.- cularly. preferred grgcolrc co onent neets the
c

ndi ti%ms tHae DWARA $AFERGThhEANATAP & rﬁﬂ%‘éa%r peweﬁyarw%ne gl ycol
err,] and (blxi )h(g nunbet 01;5 m)rgs of aI kyI ene ?
§ 5% B%sléf pom .

7.5. | o 3{

r epr esent ed

Illustrative aromatic.diisocyanates used to
produce the thermoplastic linear polyurethane accbrdihg.to.

10 this.invention includeip-xylylene diisocyanate, m-xflyiene
dllsacyanate, m- phenylene dllsocyanate, P- phenylene diiso-
cyanate, 2 4-tolylene dllsocyanate, 2,6-tolylene diiso- |
cyanate, 4,4'-b1pheny1 diisocyanate, 4,4'-d1phenylpropane.
diisqcyanate,-4,4'¥dipheny1methane diisocyanate, 3,3'-

15 _dimethyld4,42?diphenylmethane diisocyanate,.3,3'-cyclobi-
phenyl diiéotyanate, 4,4'-diphenyl$ulfideidiisocyanate,
3,3'-diphenylsulfone diisocyanate, 4,4'-diphenylsulfone
diisocyanate,_4,4'-diphenylether diisocyanete,.l,s-
naphthalene di150cyanate, 3,3'-dimethyl-4,4'-bisphenyl

20 diisecyanate, 3,3'-dimethoxybiphenyl diisocyanate'and-

1-isopropyl-2,4-metaphenylene diisocyangte. These iso-

e

cyanates may be stabilized by masking'the isocyanate group(s)
with phenols such as phenol, cresol and xylenol; alcohols _ -
such as methyl alcohol, ethyl alcehol and isopropyl alcoholy |

’ * *
25 cellosolves such as methyl cellosolve and ethyl cellosolve
(*CELLOSOLVE is a Registered Trade Mark)




m’ and'[err] are. such that the value of f(m+n - 1) x (a) + [err]x g}
(b)}/{(a) + (b)} is in the range of from4.0 to 8.5. If. the value is |ess '
than 4.0, high tenperaturesimay be necessary for bonding; and if the value
S gpeatef than 5 |, 8,5, the bond strengthefgy drop at el evated
tenperatures. A particularly preferred rangerof said value is from4.0 to
£.5. Illustrative aromatic diisocyanates used to produce the thernoplastic
éLpear pol yur et hane according to 10 this invention include p-xylylene

I socyanat e, mxylyl ene diisocyanate,. mphenyl ene diisocyanate,
p-phenyl ene dii so- anate, 2,4- tol¥lene di i socyanat e, ﬁ -taoly e diiso-
cyanate, 4,4'- b?Bﬁeﬁ%FtﬂWFséHﬁﬁnéﬁe YZTR1idePRen i 5RAE5S @c&@F% 4t e,

h | h d
i ety a GHBRERy R ARG Ao ERF oty dnink naxinum begt; resistance for the

di i socyanate, 45§'1z%8g89x' SHhthde §i0306%a0868. sfvindie Bt a1 -

- di i socyanat e, enyPsul'fone diisocya et her

di i socyanat e, §bc9gﬁgigs|§9€ th%QCMQESP 3T Fej Qb@%h&%k.%y4tﬂyfﬁﬂ¥ﬁﬁm

20 . dllsocyanate met hoxybi phe -llsocyana 0—a
e:g;gl nat e
with phens such henol

~L.isopropyl -2, 400Kt APREDY (ARG rEihSRCYBNAL
S nethyl al cohol , ethyl  al cohol and

§Fablllzed by masking the |socya ®
¢S )SUGTanRA yetd ' GhRiphaot Mte tiikhet hy!

~cresol and xyle ohol s s
tered Trade MarKk)

iggopr opyl al cohol | 02 : Gelolrosio
cellosolve ( * CEL s a
3 . .
dllsocyanate, 4,4'- dlphenylether diisocyanate, 2, 4 tolylene
dllsocyaeete, and 2,6-tolylene dllsocyanate . These diiso-
'.cyanates may be stabilized by masklng the isocyanate group(s)
with the compounds mentioned. above. Another reason for
-seieeting'these.diisocyanates is;theirfinexpensiveness.
A'particularly preferred.diisocyanate'is‘454'?diphenyl-e'
'methane diisocyanate..
It is to be understood that a very small part of
_ these diisocyanates may- be substituted by polyisocyanates
. provided that the-poly1socyanates do not adversely affect
the desired characteristics of the self-bonding magnet
ewire of this invention. However, the degree of substitution.
should de51rab1y be kept to a m1n1mum, because excessive’
‘\_ _.~ . substitution is detr1menta1 to the bond strength and' the
flexibility of the resulting self-bonding magnet w1re,

no matter hOW small the excess is.

The glycolic component and aromatic diisocyanate



42" 3nd | actans such as pyrrolidone, e-caprolactamand w- |aurolactam For’
r@Vifdi ng maxi mum heat resistance-for the self-bonding magnet wire of this

| fVention, preferred di- isocyanates. are tho-se which are represented by

I formul a: OCN-R-NCO (wherein Ris 13 - [err] [err] , or [err]

~--), nanely, 4,4'-diphenyl methane diisocyanate, 4,4'-diphenylether.

di i socyanate, 2,4-tolylene diisocyanate, and 2, 6-tolylene diisocyanate. .
‘These diiso- cyanates may be stabilized by masking the isocyanate group(s) “if
wi th the conpounds nentioned above. =~ Another reason for selecting these o
di i socyadasesibedt hbove areparsiotedessithA gznlt ictHer 40 prepare the
preferred. diisocyanate is 4,4'-di phenyl - nmethane diisocyanate. It is to be
under st othet fheraopdag tégallingan polyureshatia sdcichharsfemgbhie kadmstitut ed

by pol yi socyanat es provided that the polyi socyanates do not adversely -

af f ect tﬁerSEBFPéd5@ﬁ_§ﬂ§é§eﬁﬁ1§ﬁ°é§-tdf thgreatenhdiftithd nhghet8mire of this
invention. However, the .degree. of. sybstitutigon shoul d desi ly be kept to

“a nmininu rb%EaﬁglghB%cB&své SuB: th&: (185 3% Jl?etslrrh eﬂtstl\{)" he bond |

i vor notReikPEapREiRREE. St 0ok R AN Sttt

deisocyafgtfess thanIO;S?dllg, the wetting characteristics of the

resin are decreased to such an exteht that no coating is | | ':ax
formed or the resulting electric wire has poor appearance. |
'Preferab{y, the aromatic diisocyanate is reacted with:an
_'equivalent'or excess of the glycolic component..
 'This invention is now :described in greater detail
by reference to the following exampies and comparativé
examples, which are given he:e for ‘illustrative purposes
only and are not intended to limif thé scope of the inven-
tion. In the examples, the'reduced-specifiC'viscosity~of' 
:,ail-pblymers was measured?using-an amount'of'OQS'g of_thé
"polymer in 100 ml of N,N-dimethyl acetamide at 30°C.
Baking of polymer solution coated wires was carried out
using a vertical-furnace.at'a furnace temperature of 360°C
at the upper portion, 320°C_in the middle and 260°C at
the lower portion thereof at a Sﬁpply“spéed of 15 m/min.
| BAPLEL 7
A mixture of.30.d=g (0.20 mdl) of triethylene
glycol, 94.6 g (0.80 moi).of.l,é-hexanediol, 250.3 g -
(1.00 mol) of diphenylmethane-4,4'-diisocyanate and 562.4 g




- 13 - "déscri bed “above are, react ed wi t h "each- other to prepare the the
t'her mopk astic |inear polyurethane whi ch preferably has.a reduced specififc
viscosity of greater than 0.3 dl/g, ‘for an amfunt of 0.6 g of the resin I
100 pt -of N, N- di mgt hyl acetanmi de at [err] . hf4 the reduced specific
viscosity is less than 0.3 dl/g, the wetting characteristics of the resin
are decreased to such an-extent that no coating is forned or the resulting
RQlectric wire has poor appearance. Preferably, the aromatic dijsocyanate is

reacted wisth an equival ent or excess_of the glycoli onent. . This
i nvention is no&fg@s%$FEEH 2nP§F§9%e¢°H§tHFF B irge réﬁng F8aEhkdOpoNeSTRhg

I d h f :
pur poses onl y RELE cEhet FAREEHOREStETR: PorRBCEaRG 5P+ A FAVERS 1 on
In th I th L ty:Qf al I
masur 6 us) ng L AMBENISE £ Big BPEER pﬁ%r%érgmalkb e SFENIRETTH8hy)
acetam de at | %);%texﬁavﬂggpfac%?l YL, S gkfttme Cogt eyt %%9%@&%%9@
a C

usi ng a vertic urnace urnace errpera ure o at the upper

portion, [err] {& ihge@ gees %rgmae{rfaaloetoﬁéehbereeraaer&rcor&akhﬁreeaf a3t a
auppl y-speed of 15 mmn. A mxture of 30 20 nol-) of

triethylene gl yepdt Yémpe fa trs0£o®! iwefhauﬁshenemedtnle r353t$oﬁ Iwisoo mol)
of di phenyl net hane-4, 4'-dii socyanate and 562.4 g

& completed. To the reaction mixture, 137.4 g of N -methyl-2-

ﬂ%“;

pyrrolidone and. 175.0 g of xylol were added, and the mixture
was dlluted to provide a transparent polymer solutlon The.
- polymer produced had a reduced specific v1sc051ty of 0 73;!~-~
- The polymer solutlon was-applled to an_electr1c_w1re conm-
prising a conductor - 1.0 mm in'diameter insulated with
polyesterimide_overcoated'with polyamideimide (inéulatibn;.-
coating = 0.035 mm in thickness),-andrbaked to provide |
a self-bonding magnet wire having a bonding layer . 0.013 -
~mm-in thickness. | | - B

EXAMPLES 2 to 11

Thermoplastlc linear polyurethane compositions
were prepared by reactlng the components (a), (b) and (c)
in amounts as indicated in Table 1 belon. The reduced.
'specific‘?iseosities ofﬂthe polymers~are'also indicated in
- : Table 1. The solutions of the polymers were appliedfto
'é : insulated electric wife-comprising a conductor -~ 1.0 mm in
diameter coated with an insulator 0.035 mm in thickness

(the type of the insulation coatings used are shown in



bf N-met hyl - 2-pyrrolidone was stirred in a reaction vessel until ‘the °
on m xture becone hot (ca. [err]) and viscous due to the heat of

ion. Then, the reaction systemwas placed in an oil bath to el evate

;/hts tenperature to [err] over a period®f.one hour, and it was held at- that

~..tenperature for two hours until the reaction was conpleted. To the
‘réaction mxture, 137.4 g of N-nethyl-2- pyrrolidone and. 175.0 g of xyl ol
wer e added, and the m xture was diluted to provide a transparent polyner .
solution. The polynmer produced had a reduced specific viscosity of 0.73.

~The pol yneapsel gt belowds Rl bAkdd ) PHAAldd Gl f-H S in PIhBERdt

~a.conductor 1.0 mmin dianmeter insullated with polyesterim de over coat ed
Wi th pol yairdei Ra¥en( asboaldiag dedtdmg  0.01BBmimMid nhidiekewss), and
baked to provide a. self-bonding magnet wire having a bonding | ayer 0. 013

mmin thickness.. EXAMPLES ZOMPARATIIVE BYAMPIE L | i near pol yur et hane
conpositions were prepared by reacting the conponents (a), (b) and (c) in
anount s as i ndi cat ed phefaliye reslial dl25Tig) reathidexblspefrdn dindeositi es of
the polyners are also indicated in Table 1. The solutions_of the polyners
were appl Cagbidei yadeat &hel &xediec names "PHAN Ham HissHagd ok 2 1.0 nmin

di ameter coated wi th_an i nsyj at or .0.035 mmin thi ckness _
: mgxture of 225 g of m-cresol and 150 g of xylene at 120°C

to prbvide a unifOrm'trénsparent solution. The solution
was applied to the same type of electric wire as was used
in Example 1, and a self-bonding magnet wire was produced. -

COMPARATIVE EXAMPLE 2.

-A_polyéﬁlfone-résin (125 g) available from Union
Carbide under the trade name "P-1700" was dissolved in
- 375 g of ﬁ-creSol at iZO°C to pfovide'a uniform'transparent“-
solution. The solution.was_appliéd to an electric wire the -
' same as what was used in Example 1, énd a self-bonding.
‘magnet wire was produced. |
The'charactéristics of the self-bonding magnet -
wires. producedlin Examples 1 to 11 and Comparative Bxampies
1 and 2 are set forth in Tabie 2. 'The=fa1ues-in the
column of "boﬂd'strengfh after ref;igerant cohditioning
of'Table_Z'wefé obtained as foliows: an electric wire was

cloéely'wouhd.éround.a mandrél'(ﬁ.s mm in diameter) into a

: ".l‘-'. T

helical coil 70 mm long which was heated at 160°C for

one hour (the wire of Comparative Example 2 was heated at
_230°C for one hour) anﬁ immersed in Freor@ R-22 (85°C,
1"@) designates' a Registered Trade Mark



(the.type of the insulation coatings used are shown in Tabl e 2 bel ow) ,
and baked to provi-de sel f-bonding magnet wires having-.a bonding |ayer %
0.013 mmin thickness. COVPARATI VE EXAMPLE 1 “A phenoxy-resin (125 g) T

- avairabl'e from Uni pn Car bi de under t he traq_ name "PKHH' -was dissolved in
a m-xture.of 225 g of mcresol and 150 g "of @yWene at [err] to provide a

w»dni formtransparent solution. The 'solution was applied to the same type: of

Aglectric wire as was used in Exanple 1, and a sel f-hbondi ng magnét. wire was
pr oduced. - COMPARATI VE EXAMPLE 2.A polysulfone resin (125 g) available from

Uni on Car bi de undkg/fch@)t Aad@nnan@ oclale0Foras Hoisd,vethd nthe/ bdhdf
mcresol at [err] to provide a uniformtransparent sol'ution. The sol ution

was applied tosapeaigeht was deterinfifedanecarding twaAIRLD-251Aanmee 1, and
a sel f-bondi ng magnet w re was produced. The characteristics of the

sel f -bondi ng nugheeswinesher cddued heabednyPes centto REF rdnge r@Gortp dxtiact ion"
"Exanples 1 and 2 are set forth in Table 2. The values in the col um of
"bond strengt hwareepbtainedergaorddngi ttico O -0 by Weas g rfde as
follows: an electric wire was cl osel moun ound a mandrel. (6.5 M in

,Ei amet er) int oPETRENLCEKTEZLLLPD Wikt rR-\%&s ofe &t é@ﬂmlq dedtabratone

our (the w rel% Eortrgz%r ggxlcevgo@x('arp%he samp e i‘t%om%aratlve Example 2
-"”' was heated at 230°C for one hour) We also heated the wires .
at 160 C for one hour (the sample of Comparative Example 2
was heatqﬂ at 230°C for one hour), immersed them in Freoé;)
R-22 (85 c, 42 kg/cm )-for 96 hours, heated them at 120°C
'for 10 minutes, and éxamined for.any discoldration’or
bllsterlng that occurred in the coatlng of the wires. The

results are also 1nd1cated in Table 2

COMPARATIVE EXAMPLE 3

As an example of the conventlonal refrigerant-.
"addpted'impregnant_varnish; Pedigree-923 of P.D. Gebrge,- 
U.S.A. was immersion-impregnated in an electric wire qu-
prising a conductor of 1.0 mm in diameter insulated with
pblyestérimide overcoate&.with poiyami&eimide, and the wire
was dried with air and heat-curéd.at.lS0°C for 5 hours.
The bon&-strength after.féfrigefant.conditibning_and percent-
- refrigerant extraction o£'the.example-were_measufed and

& : the results are also indicated in Table 2.

(:)-designatgs-a Registered Trade Mark -



flor one hour) and |rmersed in Freo R 22 ([err], [érr] ‘designates a

red Trade Mark -16- 2 42 kg/[err]) in an autoclave for 96 hours,
e .bond strength was deterni ned according to ASTM D-2519. The val ues -

frrr the cal urm headed "jPercent Refri gergnt Extraftion” jwere-obtai ned
£ _accordirg tlo NEM& MMV-1000 by measesr rg the| pgrcent Bextjraction with .
Freon[er §f4IR-22 & a danpl e heat e@ ats [err J ong hagur- (t he sanpl e of —_
- Conpar atmvd Exanpl e 2 jwas heat ed at [err] or ope hour). W al so heated the "
wires atg[grr] for ong hour (the sahpl g of Oorrparative' Exanpl e 2 was heat ed
at [err]gfgr oneGour)], i mersBd e ijnoFr e@n| =r-rF: R-{22 ([err], 42
kg/[err] g tHor 96 ourd, heatedsthhema$ |[erf]~of 18 mijnutes, and exani ned -
-for any i dcol oratianfor blisterfingjthdt opcurried in tlhe coating of the .
wires. &he rgsults -arle al so i ndi gated {i n" [Tabl ef 2. ,CONPARATI VE *EXAMPLE 3 As
an. exanpEe ofat he conyentional riebyijogerlaqt sdapt ed: | fpr egnant var ni sh,
Pedi gree§923 aof P.D. George, U 9 A |wad tnpersi bn-Pnpriegnated in an
el ectrrc wi,re com :prifsing.a conductor fof [L.O nmin dijJaneter insulated with
-poI_yesteg_r M de oyercogted wth -pobyanidei njde, pndethd wire was dried with
air and B&jt-curd at |[errfor [5%h )lﬂc.“'.The“bond ‘Cs';-trength after '
refrigergint] cond® i onilng aft. perjcEht © | © 2 5 E
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refri gerant extraction of.the exarrple werqsrreasured and the results are
also indicated in Table 2. desi.gnates a Regi stered Trade Mark -17- [ g

../
- 18- TABLE 2 Bond Strengtheatter 2 Percent Appear ance Of %
Type”of " Refrigerant Oond| tioning[ kg] Refrigerant Coati ng after Exanple

| nsutati on Room Bond StrenBxh rafeer- ' Pdiglent ger anApg¥drance of
LCoat i ng- Tenp. Tyseef 1ooéefl}'l§|ennt {Coagi cioning [kg] Kafrdpetamti NCpakxaglRer
Tl EI | AExample1g 5 Insulatdon Rgowg 3.1 . ‘0. 02 Extrac- GoORkfrigerant 2 -
" ey . Coatingg 5 Tempp (80°C 10013 120°C ction Conditionihgz
~17.8 9.7 3.8 0.04 : " 4 Al * 12.6
8.3 5 .04 S 5 " 17. 4
1.1 - 0.07 " Y/ .9 4 5 1.4
) 2 " IR, o
0. 05 . g 108 10"45- -'21'% 9 "
0_ 03 " " "3 " 9 17."8 ) 1 6 " 0 02
.o 10 El/ Al 17.9 9.3 1. ?'77 - 3.8 50‘?‘20 "
o1 et s W16 B3 P 5.2 a3 036 0w
- S : ' : ' . o
% ™ 5 " 14 - - 68 1.8. o008 - ",
g "6 " 237 5.5 2.7 1.1 - 0.07 n
. * 7 " 14.9 4.5 ° 1.4 0.05 "
v s " 104 4.3 1.9 0.03 Lo
. g " 15.7 5.9 1.6 . 0.02 "
" 10 E/AI 1739 9.3 1.8 . . 0.20 T
v 3w 17.6. 8.2 1.6 ° : _ 0.16 o
Comﬁaratiﬁéb ' o o : o | ' .Di ' lora S
Example 1 on 22.3 . 0.6 0.2 v 0. o scoloration
N . ¢ ; " ;0 i1 and blistering
_ _ - o T o appreciable -
" 2 "™ 168 34 16 1.2 " |
"3 " 261 29 2.1 13 0.1

EI/AI : polyesterimide overcoated with polyamideimide

AIX polyamideimide



ardtive Exanple 1 " 22.3 ,0.6

@gration appreciable " 2 " :

oo 3 * 26,1 2.9 2 . n““l“ﬂﬂggmmm“m
sterim de overcoated with pol yamMi®letmide Al oI ya

Al MS: 1. A sel f-bondi ng magnet wi re produced by coatlng an

conductor with an enanel conposition consi-sting essentially of a

“thernopl astic |inear polyurethane prepared 5 by reacting a glyc

conponent conprising pol yoxyal kyl ene glycol, or polyoxyal kyl ene g

gl ycol,

al kyl ene glycol, with an aromatic dii socyanate, and baking the co
‘conductor. 2. A magnet wire as clainmed in Caim1l wherein the
t hermopl astic |inear polyurethane is prepared 10

(b) al kylene glycol, and (c) aromatic diisocyanate, and t

ratio of said three conponents is such that 0.92 [err] (c) [/ {(

b 1.01, d 0.1 + (b
(b) } [err] an [ﬂﬂ%(£&®ﬁw (b)} [err]

A magnet wire as clained in afy

¥Yaim wherein the

pol yoxyal kyl ene glycol is represented by the formula [err]

10

15

1. A self—bondlng magnet w1re produced by coating .

T

nsul at ed

oli ¢
| ycol and
at ed

from (a) polyoxyalkylene

he nol ar
a) +

1.0 15 3.

an insulated conductor with an enamel comp051tion con31st1ng

essentially of a thermoplastic linear polyurethane prepared

by reacting a glycolic component comprising polyoxyalkylene -

glycol, or polyoxyalkylene glycol and alkylene glycol, with

:2. A magnet wire as claimed in Claim 1

. an aromatic diisocyanate, and baking the coated conductor.

wherein the thermeplastic linear polyurethane is prepared -
from (a) polyoxyalkylene glycol, (b) alkylene glycol, and

(c) aromatic diisocyanate, and the molar ratio of said-

three components is such that

/ §(a) + (b)x £ '1.01", and
/

.92 £ (e
T L £ (a) + (B)y & 1.0

0 )
‘o, a)

_31 A magnet wire as claimed in any preceding Claim,

wherein the polyoxyalkylene glycol is represented by the
formula

HO ~—f——CH, —}7—— 03— H

wherein n is 2 or 3, and m is 2 or 3.

;‘

NI

f““ﬁﬂ



{"di ethyl ene glycol. S. A magnet wire as al med |ms 1 to “
-3, wherein the poI oxyal %/I ene glycol i§ | et hyl ene- gl ycoI 5
nmagnet wire &t avirenasoflefiaeds in @3 pm@ngtfhbalm,

" whéreinm is 2 or 3,7and mis 2 or 3. - 20 - ' 4
claimed in any preceding Claim wherein the pol yoH LI;}E‘E

pol yoxyal kyl mxgsmoéné 61y oxpRYLSRRAG! 1/ d&mhfé £y831,
Fai med in any precedi ngSpCI a}rmfavvher?el n t\ﬁg@aﬁokyllesne glycol 1s represent ed
bytheforrrula [err] 10 whereint is an integer of 2 to 8. 8. A magnet

"Wwire as clai Eie.d i A amgrpeec&ﬂregaﬁl allEtimelde el friyheorid ki aoea ohycol ths 1
6- hexanedi ol

_ e _as one of, Jaips 1 to 7,
wherein the a’kﬁheenreezgrf ?/%(’)T ?%{{?ﬁ}’ﬁgi‘g{hg&%ﬁ&}’ﬁﬁ if ¥ ’ﬁ*rmg’n%?emﬂgcaé
clainmed in any preceding CI ai m wherein the aromatic diisocyanate is 4,41 -

di- phenylsmet hgne did soeuang % 255 8 t%@%ﬁe W' ao% clay jn s Tk 5213 P ene

pr ecedi ng C aim V\/nerel n Wnen es o yoxya
20 glycol asTesiantide mpkhexfelhﬁllanpeeﬂ]ycaﬁd l(st))dli@ndla’lmm@eglm‘—OhDI es
of al kyl ene glycol represented by the formula [err], the values of n mand

J-er r] are such'that t he val ue of the_equatiogn
_ h A magnet wire as claimed in any preceding Claim,

b o where:.n ‘the alkylene glycol is represented by the formula:

HO —{— CH -—)I-—

10 where::.n-e_:.s an integer: of 2 to. 8

. A magnet wire as claimed in any preceding Claim,

wherein the alkylene glycol is 1, 6-hexanediol.

A, A magnet wire as cla.:l.med in any one of Claims 1 toT
. wherein the alkylene glycol is 1, s l-butanediol,

15 IC, A magnet wire as claimed in any preceding Claim,
wherein the aromatic diisocyanate is 4,4' -

diphenylmethane diiso cyanate,

4, A magnet wire as claimed in any precedingj- Claim,
whei:'ein when ("'a) is the number of moles of polyoxyalkylehe
20 &lycol represented by the formula HO —[—-(CH );—0-—3—H
"~ and (b) is the number of moles of alkylene glycol
- represented by the formula HO —CH ‘1 OH, the values of

2
n, m and-Q are such that the value of the equation

(oo o+ m -1) X (a) +4x (0)V/[(2) + (b)]

25 s in the range of from 4.0 to 8.5
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conductor is 15 sel ected from pol yam dei m de, pol yvinyl formal); -
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10 i<t. A magnet wire as claimed in any preceding Claim,
wherein the insulator of_the insulated conductor is of

the type used in a hermetic motor.

i5, A magiet wire as claimed in any preceding Claim,
_ ' wherein the insulator of the insulated conductor is .
-_15 selected from polyamideimide, poly({vinyl formal),
polyesterimide overcoated with polyamideimide,
polyamideimide overcoated with polyesterimide, polyimide
overcoated with poly(vinyl, formal) and

poiyesteramideimide.

_20 16, A magnet wire as claimed in any pfeceding.Claim,
wherein the insulator of the insulated conductor is a

polyamideimide,

i, A magnet wire?asaclaimed in any one of Claims 1 to
14, wherein the insulator of the insulated conductor is

25 a polyestefimide_overcoated with polyamideimide,

(.. A magnet wire as claimed in any'preceding Ciaim,
wherein the glycolic cbmponent comprises not less than
10 mol % polyoxyalkylene glycol (a) and the diisocyanate
component (c) comprises from 90 mol % to 110 mol % based

30 on the moles of the glycolic component,




* -15 wherein the insulator of the insul.ated conductor is 25 a @ |
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‘"claimed in any preceding Claim wherein t gl ycol i Lo i ses
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“fol % pol yoxydhrezetmetheygdycpdiicafemuanel jeyepiise® rekpbAsst thep
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Exanpl es.5 21.bad¥d ebRCthecCablappbifarte iglptesii g sehpehenting 10 nagnet
wire as clained in any preceding Claim The text of the specification has
been reproduced by photocopying the applicants original typescript. It
may contain R®eew abesdifrbsnvingh meenedi fire|astoladadd iFh€ledmgilnal

- typescript containing theggnagandaeits, Y Rerd I5PestAd- Qb henREeHItES Of

- the Patent Ofice
o reference to any one of the Examples.

21, An electrical appliance including self-bonding

10 magnet wire as claimed in any preceding Claim,

The text of the specification has been reproduce'd- -By photocopying the applicants ozigi.nﬁl .
typesoxript. It may contain a few amendments which are difficult to read. The original
typescript containing these amendments may be inspected on the premises of the Patent Office )




