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organi ¢ i’@ﬁém as a g?otetz’: (Ez mlgﬂf(%e coplg\c/Y'\t ?u‘cult conductor pattern prodﬁc;d in

the etching step. so enabling the boards to be stored ready.for eventual use in soldering

50 Processes. When required for use. the printed circuit boards can have the required compo-

nents mounted thereon by insertion of the lead wires throtigh holes made in the board after 50

the etching step and joining them to the printed circuit conductors by application of a

solder. without the necessity of a previous separate further application-of flux to the printed

circuit board, provided that the component lead wires are in a solderable condition. The

flux residues resulting from the soldering step do not normally have to be removed and may
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40 depend' on the desired viscosity and rate of drying of the liquid flux
conposition; Such 40 liquid flux conpositions of the invention can be used
to advantage in the production of printed circuit assenblies, since they

enabl e the normal system as descri bed above to be sinplified and hence nake
it possible to:reduce the production costs of the printed circuit _
assenblies.: Thus liquid flux conpositions in accordance with the inventi o

when applied to 45 a cl.ean copper coated:plastics |am nate board, for
exanpl e by a sgreen pri nti ng techni que. 45 ITBK“ act as an etch resist int
subsequent etehmg—sl_eaand ey he retaj ndd%M& he printed circuit board &s
a protective coatl n % %B”:‘ﬁ clopper Ci rcwt conduct or patter'n pr oduced in'
the etching step. 38,4 red.ﬁz% ) m be stored read event u
use i S0l Ner i g AemBeIE SR AT me;,%ﬁszf; rﬁgéswg A o :
boards can have tﬂwwoemusm ifC400¢Ydance Qith SheTRvERH B0simplity $h8 pRIdh¢tidR off
the | ead w resst hjusk g¥semblies andrheciwe |0hwathehd3mcsslitya¢fttemg Bdge. henme:cindrzpmu 5

and j oi ni na~them gl 38 BiRGREY ot ‘2 ONSEEREH (s yseefifigmmyble Kqui
sol der, without tMpﬁﬁ&ﬂ§ﬁidtxM|%Qilsé\v mg :?@Rx afggg%o?%e?cg?ﬁf iﬁaﬂpﬁd:tl é‘ of
flux to the p nt'eden@pll owy be boplogkd .prptave cfedmtavnat]una hﬂeemrw@nedﬂtmdaeﬁddwmres _

g
are in asoldé '§ Hd“;‘lon st}e resi.dues resultln fromthe 10
sol ser ng st e dony LS D LDE by R e s e

1, 550, 648 act as Slmfdblﬂablv@itsﬂheﬁ ¢ WidséhOdm Retonds! foYVe GﬁoLMyl iRhEahdt ed
fromthe for eqoi ngg@h talcobelsfar evdmmetlknptdpencﬂmmlemnmmad)lvmt i’ubdx‘miplq:)rmdm:l ng

printed circui ousl descri.b he use fl uxs
conpositions in ameer goﬁ‘:?u%‘ segwst%tﬁnélwﬂe" Eolb%lé‘ggﬁ ﬁ%ﬂgl B
production of 5 tusuohtlmseserrb aeg:sly chizohe, wikyéaavder oﬁ@f&ﬁaﬂ ypﬂ: erably NQ

| ar ge, conpl e>§0an PN §§I§w& Zo a@'detqsﬂopﬁkﬁtleasw()%ewwaghtolﬁasctdrm the thl!lC(ImpOSl- 2
steps and may al s Ld flux on the sol.derin
assenbly line, asnd Uux app ?catlﬁﬁliuéélﬁgggﬁ &féloﬁggmfons B acc8'f£5°56‘{vt’t8§lbe tven-
conmponent production_el sewhere. However , EXMMRISH 6 ed, the liquid flux
conposi tions gf 't thé fll‘Pf\F@WPP%‘P?“Hﬁilqlb‘éfoé'ﬁp‘laéy@ﬂaf%frﬂh shedolswingrown | i qui d
fluxes in a conventional production 10 Iline.

10 The liquid flux conpositions of the invention nay be ,pri)eg , as
previously mentioned, by dpg, Qgte{rﬁ nz%qpstl tuents in a %gll%habl e organic
solvent, or a mxture of sy yent s Itabl e sol vents y be chosen
from ketones for exanple geéh[ig{(ﬁthy HEletone and acetoneg,. al cohols, for
exianpl e |sopropanol ~and ahgtnqtlslo}g:utﬁgetom for exanpl e tol §ene 15 and

xyl ene.

15 The flux conpositions of the invention, when in |IC]UId form preferably
contain at |east 40% advantageously at Egasipi30% by wei ght, based.on.the
solids content of AHxcompesion i liqud fooh wahprepstdiromhedolpoinghydri ¢ al cohol ,
whereas when in solid form they pref erably contain at |east 80% :
advant ageousl y.at |east 90% by weight, based on the tot#gbywgugposi - 20
tion, of the said ester. Trimethylolethane tribenzoate . 12

20 The fol | ow ng Exanpl es Poiyméted ke | i quid flux conp05| tiogs in accordance
with the inven- tion. EXAMRjic&idA flux conposition in I|qu1@l formwas _

prepared fromthe foll ow rigsthyl 85butyl ketone _ 40
25 % by wei ght- Pent aer yt hridewhe t et r abenzoat-e. 40 15 Dinersed
rosin ~ 4 2-Chl oroet hyI m)rphol i ne HCO
1 Methyl ‘isobutyl ketone - " ExaAampLE 8 80 EXAMPLE 7 ‘A fl ux
conposi tivon in-|i gdiflexcemppsitias lrplucpptafommlwﬁsrmapatrdalefrdno{hh@Mlowgng— % by wei ght
Tri met hyldl et hane tri benzoate 12 Pol ynerised rosin . -
6 Adipic acid -~ - - . o I 2 Methyl isobutyl ketone
40 o - - %byweight
- . "~ .+ Pentaerythritol tetrabenzoate - . . . 15
Cyclohexylamine hydrochloride S 1
" Pentaerythritol ester of a maleated rosin ' 5
" Toluene ' 58

_ Acetone - ' ' 21



Acet one 40 EXAMPLE 8 A fl ux
conposition in liquid formwas prepared fromthe foll ow ng- % by wei ght

Pent aerythritoltet rabenzoat e 15 Cycl ohexyl am ne
hydr ochl ori de 1 Pentaerythritol ester of a mal eat ed rosin
5 Tol uene ' 58 Acetone L

-6 1 550, 648 >

MPLE 9 - - A flux conposition in Iiquid fqormwas preparedfrom
t\ng/ f ol  owi ng: - % by wei ght Pentaerythritol tetrabenzoate 6 10
A |n| cacid . 1550648 - 1 Pent aervthri-tol ester
of a naleated rosin : 10 10 : ToI uene
58 10 ACEXAMPLE Y g 21 ‘The fol | ow ng

Exanpl esAlﬂ“klﬁsmp%tt@ntlmeqm@ﬂofwti Pfqueﬂ ﬁ’fqﬂmﬁleé@'i?ﬁ'éﬂgrt i ons of... the i nefition in
15 . the ‘manufacture of printed circuits:

15 E‘XAI\/PLE 10 PIJ!?eerg&itQm%h corrp05|t|on desggd ﬁ}éd I N the foregm ng
Exampl e 6 was KFB ush'to a.clean coppeS coated . pl asticswlannate
board so as t [.eqQ tern in which, copper. circuit condudyors
were required. é)eﬁmh"%(t]gﬂerapa%y%g’%lﬁltl ng ‘boar{ was al'l owed to 20 dtr?y at
rooﬂﬁterrperat rq or about 15 m nutes and was en imersed inl8 ferxic
chloride LeAt s ol uti‘on from which it was 1em)ved aft ér .about 15

m nut es.. The .etch sol ution had.renoved al | ‘the. exposed copper coati ng,
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ordlc B R e B ek ;éggw%egpa sy o |15
-con 40 i atl) -8 :%c}‘l“tj r “coating.
EXAMPL&vet the3older wahldeit Sk téﬁ@ hd Qicha i"ﬁ)lddréi&{laﬁ ¢ p % of ﬁﬁﬁ% tion
descr i pastgrn epmiphetely wrﬂegmwg uEi«amrih'ed&)ldéBEomg adj usted so that the _

co Si b reen r 1 | amn- ate
N e G e tbm SRR " Gl can
copper ate b Q.dfhﬁkﬁﬁ[bdsit:ﬁn wthﬂﬁfpﬁh (b&ll’s @rl tﬁfglﬂfh@a‘{l ah Fficﬂnﬂdt‘é@' ch copper
circui Plasélé‘h‘éltl @rme mquem-whtmb cmefmme@ndtiﬁhesmaredmnnmas t hen et ched,

d© cf°r ?i: he drieg as describerip Exagilcly.  hpl es  were
pun%ﬁeﬁf . be E)Qj;d@ ar% aﬂ]%m'd%m whc.léko é:bnielgt | eads
scmd

wer e spmrseahemrtgll asleeatné mmug )stti’oewbmaﬁidntea_ hemeﬁff(bﬁéd el ectronic
com

drhfiae er é}:‘q%:i tegu?utbweﬁmetws@ frecheq UXCSG@ L(?shpmt on were
oo A g P SRS TS ashr ougn e
I €S pecthe aniki AEDRiskd i BkBEIL 10. ’r cGAHR M AY (ddicirBtlas@mbe8asi de of the
boar d panigctiyseldered idints.ng assenbl passed through the 45 - pre-heating

st age teg‘i&‘@l‘t‘t‘?&gb‘gﬁelgﬂg 0"“%{‘:(1 f°°a"’~‘€B‘1Wbﬁ "F‘b‘r‘tt‘fl fc émgﬁ)de“ ng fachine

N 56 5pridh @ BEMIEHting BHGE & .i&fiﬁiuu n‘i-f‘;ﬁﬁﬁéch | sbed piinted
Ci r cui liquidsthendohipoditghs pEt‘hEen%btymScQ lew@d bl leﬂtds ‘. ' pARediRNéda@RE0r above i m-

conne ch?fibW"w foneledtieonicorpmpandngrid ap susk ettubceconsidergsi iy dn ltergative to

A further use to which the flux composition of the invention may be_put is as a cover for a
55 solder bath. Solder baths commonly operating at tt—.mpemturu around 26(°C.. such as 33
those employed in the soldering of electronics components to 4 printed circuit board as
previously described, are normally provided with an anti-oxidant cover, which is generally a
hydrocarbon oil. However such oils are disadvantageous in that they are subject to progres-
sive and rapid oxidation resulting in short life of the protection which they afford. Flux -
60 compositions in accordance with the invention can, however. be used as an anti-oxidant 60
cover for a relatively long period and have the added advantage that they can act as a flux
during the dip soldering of components in a solder bath having such a protective cover and
will not contaminate previously flux-coated components. cspecially if a similar flux com-
position were used to flux-coat the components.
65  The following Examples illustrate flux compositions in accordance with the invention 65




/ . e —
Ijnyed circuit assenblies the conponent |ead wires are .generally coatg&@
a solder 50 prior to the nounting of the conponents on the printed.

it board. It has been found that ;3 $QUI d flux conpositions of flhe
d tlon_j‘dﬂl__l_L_k_mmsp be used as z-LnLln O3 e rna'rlanfor | ead wires for
#dit r oni cs conponents and as such can be considered as an alternative to
y A f ur sWiwblefgreuse @s Mthlncm@ﬂfQXm@ﬂb@E%IgéﬂﬂpbfwG*Pldftrﬁ’ethi’ nvention may be
PHSs a cov nly operating at
her at ur es ar’gun%ig{e&s?%n & Wdu&gtfg\g:ttg m?p{’rg)ﬁ/tél £TTr:Dt he sol dering of
ctronick conponents to a pr| nted circuit board as previously described,
o normal |y provided with an anti-'oxi dant cover whi ch% | S %ﬁtneral ly a
rocarbon oil . Hovvevef,en§aer nmo aaﬁz% di sadvant ageous | at they are
bj ect to progres- S|v§ dl Yation resulting i Sshort life of the
bt ecti oM whi ch they aPP5Pg 'l‘jﬁc’ 0 conposi tions in accordance with the
ention can, however be used as an anti-oxidant 60 cover for a
atlvelylong eriod e the FPid\idnt age that they can act as a
x during the & °°0?‘58'PPﬁ”g‘58f°dB‘i'} SHLYE °'PH"‘§° BHEEMSDat h™ havi ng sugh a
bt ect i vdd cover and wi |l not contam nate previously flux-coated
ponents. especially if a simlar flux com positiofebyweightused to
X-coat the conponent Brimddfylolethbhetribakdaeari ng Exanpl es il dustrate fl ux
posi tions in accor dapgsRrsdirbdn t he i nvention 65 7 10 20
550. 64820 7 suitable for use as a
bi ned antl-qudqerom,emamd flux for solder baths. EXAMPLE 12 A fl ux
fposi tion vvad m&hxmedlpbmmnctohmnim@ dspasengpl comgtuedtsient s: - 5 ,
b by WEI (Enﬁf?qt@p estex of 3Py deig aicohol. said esterhavmgamolecg}grvi%ht 5

ersed 19 nOP ne additional constituent selected from:— -3 ﬂ)
AVPLE 13 A f |(H)<o AiidREs tvhich aidatbspnAsllycaIdblt indaidtekter erbblﬂwdﬂdalcohol when
dqohstit uent s: in §5n01ten condition;

by ght 2@ g%fmg‘l‘ggrﬁﬁge:ggnlmbenzoate 90 20 E

rsed N said ester bem%l resent in an amount greater than 25%by weight based_on the total
\T VE CLAI I\/bvb@ht— oﬂconént K (i q@).t i on conPrl sing as essenti al

stituents (2 Qn 3y éum@'u clgim ég*ttb‘r Odfmﬁd btbl}‘ dﬁﬁr@‘\'a‘l"t@h@"- sai d
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BO |sai d ester lsel ngcopfpesem ad dlaifiéd AnARM Preclliadlam. bhaein 2%y is\vae tht\edl)ased .
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3. |A conposi tidn ascoprasl dsl qmlmécamrﬁlénmlmwhhemftbf mumﬁs ;andauqunndﬂ temmnrl 5| ng
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it hg t otal soei gl (Afco@@bst:mt Mﬁﬂkﬁlﬁe ¢mﬁﬂ cddie. cladim ee@ﬁrpﬁsuui h@RatRg agdnal rﬂed
Alinjclaiml . 2(Wirs gresephisyas cWOtUhen(GGWﬁlngJ%‘h’c by t‘flglltS’fdn towt 'emmhamnn a

| rolfecul ar We' ﬂ'{iﬁrgénﬁ ﬂgsenﬁgﬁéc nrggfb Hot éxce d.$e§%€5‘"@‘§fw me ﬁtﬂs&ﬁ;@f , room

# teqper a- €A ﬂuxed solder composition for use in soft soldering. thL composition comprising in
§4015. A cmspoasswmmnaswlxelder&dlov andam uwcmmedumgnsccﬁmmnn whénein the estéb is

ong¢ derived frd

(a) ap; g'm ) C ed ﬁG“%t E)‘% omposmoné‘ﬁ%b amggdolfn
unjy at urated f @idﬁ‘;{ £ to&b m&&wﬁ pd t LE‘ ﬁgr ﬂ.onductors are required to

be formed:
60 (b) subjecting the resulting board to the action of an etch solution so as to remove all the 60
_: copper coating in those areas outside the patterned areas: and
i (c) washing and thereafter drying the resulting ctched board bearing the required copper
' circuit conductors still having a coating of said flux composition.
13. A method of producing a printed circuit assembly. which comprises mounting on a
65 printed circuit board produced by the method claimed in Claim 12, a plurality of electronic 65
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6. A conposition as claimed in any preceding claim wherein the constituent
(I') is an 45 ester derived froma pol yhvdric al cohol containing from2 to
8 hydroxyl groups. 45 7. A conposition as clainmed in Caim6. wherein
the ester is pentaerythritol tetraben- zoate..8. A conposition as clained

in anly preceding claim wherein the organic aci d (a) is present @
A

anount not exceedi ng 20% by wei ght of the
conposi tion as claimed in any preceding cl 1m,uﬂﬁ'ﬂﬂﬂmuﬂnﬂ . ating
agent, 50 (b)is pr esent rri an qr@g@ts not exceédr hg '20% by vver gt)t of the

t ot al—corps O 2 a-red reg—-cl ai m
wherein the f] ux resr due har den- a ent is present i'n an am)unt ‘not
-exceedi ﬁb‘ta?@/@b?se\ﬁéﬁ‘ﬁﬁ‘t’b‘ﬁ‘fd "l“ﬂé’ ‘gﬂ)ﬂ)‘g‘rft"i Yifer BaiMs. A £ | yxed sol der
MWDOS' ti QrﬂuE(Qﬁm?k?ﬁlthva§91fohuc§@k rthfﬂﬁllo iREconAIRAR-t i on conprising in 55

/ assocgiation a so sol der alloy and a flux conposition . as clainmed in daim

/ . © 55 12. A nethod of .producing a printed circuit board, Wwhich

‘ cqnprrses the steps of: (a) applying to a coppe%bpggggd plastrcs | ani nat e
“board a flux CONMPAitaby@RioPRtebbbi®d in Caim3 soggs to formthereon a
‘pattern I nwhi ch BRRRETnGkE S48 T conductors.are reqyired to- be fqpmed: 60
<(b) ‘Subjecting the resulting board to the action of an etch solution so as
to renpve all the 60 copper those areas outside the patterned
areas: ang fﬁﬁ)cor“?&nfoﬂgvagﬂr(jyd&ég&?%@ olkaf )L@t%mﬂ&&% [esulting etched board
bearrng the required copper circuit conduct or 11 having a cqating of
sai qux conposition. 13. A nethod of produci % aprinted circuit
assenbly, which conprises nounting on a 65 Wi rcuit board produced
by the nethod cl aTsreethylolethanerippnzopte o pIuraIrty of Blectronic 65 7
1,559 648 Dimersed rosin 7 sdPtable for usggas a
conbrned anti-oxi dant cover and flux for sol der baths. EXANPLE 12 A flux
conposrtrWHAﬁﬂy kmmwéﬁ-frontthe foIlomnng constituents: -

0 hl?)(? nts

/0 bge\a'fe{’lﬁ ast one neut%}nes ero d%yjitc dP said ester ha\\u)ng a molecular werg%é
L E 1(3% & lédquamemaﬂﬁeﬁdl t:m@ﬂumsa@teaduﬁed fromthe foll ow ng

con St i t ye(a) erganic@ids which are substantially soluble in said ester of a polyhydric alcohol when

15 % by °“ J ane tribenzoate 90 20
: ;’t@ TR k) ol

Di mejpse filik) residue hardening agents, 10 WHAT VE CLAI M3pS: - 1. A
flux corrpsaklr etsteobempppsans lm asouas gredtbt thhn rzms:prvtetgﬂnbasec(drj thatiothleast one

f stif
nGUt ' al %frg as d m c]alm I nrtl(t)he for?natl)fqa soehslt e C(r)]nafr\)/(mtl ngbnmi)nl-ecu' ar wei ght
atl % .
clal

ased on the total com osmon of said ester.
25 (3%, at eaStonfpasiti RYA3H cIGANSHh ek ofu8]geial &thp |§|ﬁ§Uonst1(L&m@rgﬁn| c acids

whi ch al® asdl()@tdamlvedluh an;moe;mtnthsaqujd esnmsitiof coa}tlaporlz, yhigait #% al cohol when
1 I'a H S S NS
in a m)lbt"{é"ﬁ ghioRfpi Ft HEr c{ Q’X @I%ﬁlﬁﬁw veje {?Qem ORSHHPRNE )ar‘iéll) 0. eerer (€)1 ux30

A com 0OSi 1on as edinc e constitue

10

resi due phas erltsin the range from 300 to 3()(}() and which is sohd dt room tempera-

sai d40estnﬁé e| ng present I n an anount greater than 25% by wei ghtd4obased on

t he tot poeﬂorbﬁ?rf@omt jeranspregeling g Z%wre@ tlmesee@ sidefivél as cl ai ned
' EH1978. % ’H@ g'i“t‘f’éﬁ“’éﬂ AP g at | east

in cl ar gg%

80% by vvea g rﬁ@ﬁﬁ‘& AR ih Qt\atre&aﬁp@rsm wBBreinQhe GaittueatlI®ls.an 35 3. A
conpssi bstardeased:ﬂnan apdlyhydric higotwl tonkainiaghieort 2 tad bfdraxvl drepps.d, conpr4ssi ng
const i t uelt & cogmposition agclpimen)in Gaite 61 Whsdein fe grie penicE/ e BelGRPeN-t he | i qui d

Lcomposi Y91 comtalining MimbEaShy 40 WEhIWherol (RAlhnRSERN (o ) - based on
t he t ot pkessirtiia arfdunt Aot ThdebdiRNI056 byl Weight @f (hé )rotakompPostipfPOSI ti on -as cI ai med
dn ci0ai Mm%, Apcampositiongsatainad in ey pregeding tleign whergin thesfluxactivgtingragent 50
3 (b) i is present in an amount not exceeding 20% by weight of the total composition.
10. A composition as claimed in any preceding claim. wherein the flux residue harden-
ing agent is present in an amount not exceedmg 20% by weight of the total composition.
11. " A fluxed solder composition for use in soft soldermg the composition comprising in
'55  association a 'soft solder alloy and a flux composition as claimed in Claim 1. 55,
N 12. A method of producing a pnnted circuit board, which comprises the steps of: -
(a) applying to a copper coated plastics laminate board a flux composition as claimed in
Claim 3 so as to form thereon a pattern in which copper circuit conductors are requrred 10
~ be formed;
60 ()] sub]ectmg the resulting board to the action of an etch solution so as to remove all the 60
copper coating in those areas outside the patterned areas: and
(c) washing and thereafter drying the resulting etched board bearing the required coppc,r
circuit conductors still having a coating of said flux composition.
: 13. A method of producing a printed circuit assembly. which comprises mountmL ona
65 printed circuit board produced by the method claimed in Claim 2. a plurality of electronic 65



having a nol ecul ar weight in the range from 300 to 3000(X) and which is
solid at roomtenpera- 40 ture.

40 5. A conposition as clained in _any preceding claim wherein the ester is
one deérrved froma pol yhydric al cohol and at | east. one saturated or .
unsaturated fatty acid or nononuc- |lear aromatic acid. 6. A COmpoSition: as L
clained i y preceding claim wherein the constU' -

ester deri from a pol yhydric al cohol containin mﬂm’mmlglﬂmoxyl

groups. 7. A conposition as clainmed in C.aimeé; vhertein the ester i sg
pentaerythrit8l tetraben- zoate. 8. A cohﬁ@giﬁron as-clajinmed in any '~
preceding claim wherein the organic acid (a) is present in anbanbunhwnot o
exceedi ng 20% byommrghﬂs b@fpastsing teabaporeonie aiswnrﬂsohrouﬁfholes for@ed ia thobgesbind on
as_claimed in are m%?:he feas rewméreeapﬁror ggnqs;%rer's pRgycRg BgeEnss
(b) is present | g‘ﬁr& poitlon BBl Bl e idetspcs
conposition. #0.1 90ﬂpgm| on as ¢ arne I.n-any- precedrng claim wherei

the flux resi duef Har @emethpqhgf prgdwring] spiptessaruit boardrsubstantivlly qq@ssce&eéewreng - 3
20% by wei ght oft° [ for 4
use in soft: s ol rig Ef?é\lq_‘;)io ffﬁ‘p‘ﬁgmg Srmteci" crrcur.t dsslsénn!fkff gubg@lsltgd? ds (%%grgl@gd lis"l Ct)l%{] o ,
sol der all oy jgn |'UX conposi ti OHA&BL'E]]I\m rmrKB&C(D aim1l. 55 12. A .
met hod of produ0|ng a printed circuiGhagtgy I?wmwﬁﬁmﬁconprlses the steps of:

(a) applying to a copper coated plagt &E ﬂmlgm oard a flux conposition .
as claimed in Caim3 so as to f@ogmedr gg,@o oo NG m'rn whi ch copper 15
circuit condustors are required to be formalsl- 60 i sub ecting the

resul ting board to the actiBempk CQF‘P Housn, 3 ?lQ#F %ls@ move al |’

60 copper coating in those- are (L? 319 REfksar eas. and (c)

washi ng and thereafter drying t e resulti ng etc ed board bearing the

requi red copper circuit conductors still having a coating of said flux
corrposi tion. 13. A neth { i Brackoy & T tedEordpahy Limed] cloyioml 8@ Ry . whi ch
conprises nounting on aq%mdq"r%ﬁ&#nmegﬁ ggrﬁmm;g“p’r“dﬁﬁé‘é&“by t he net hod
claimed in CQaim12. ~aplurality of electronic- 65 conmponent s by-passi.ng
the conpnent lead wires through holes formed in the board and thereafter
joining the lead wires to the appropriate copper circuit conductors by

sol dering with a soft solder alloy w thout a separate application of fl ux.
14. A flux conposition substantially as described in any one of the:

foregoi ng Exanples . *5 5 1 to 9, 12 and 13. 15.- A nethod of pr oducr ng a,
printed circuit board substanti al | y as described in t he foreg0| ng Exanpl e
10. 16. A nethod of producr ng a printed ci rcurt asserrbly, substantr aIIy -as
described in the foregor ng Exarrpl e 11. :
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