APPARATUS AND METHOD FOR STRI P SOLDER PLATI NG The present idvention
relates to a nethod and apparatus for strip solder plating and, nore 5
particularly, to a nmethod and apparatus for perform ng the sol der plating
of nold strips using a circular rotating strip carrier. It is known
in the semiconductor manufacturing industties, the solder plating nachine,
as part of the process Iine normally exceeds 20 nmetres in length. This
is due to the fact that system i a _conveyor to carry the

mol d strips through &Y% ﬁﬁégpsdﬁlggé\égTi{pPergﬂéT IP §GRBE TANGonsumes a

| arge anobunt of floor space and is cunbersone to add on to exi sting
front-end processes. It would therefore be advantageous to reduce the

size of the Tmd presenplivbnii@ oREDIMS niethot Rad apphfatist forveripdoldak Slatiy ARSS $ndré 0Or
space and be nore conpact and manageable to install. These advant ages

are achi evéoParticulaiyodp emetBodpnd sRpafsris Seh periqrinént the rolgpr aletamgf mgld peips
process s&szﬂ 29&? u'[a'? rg&q%@z{m{ﬂashl on. The present invention
or r

provi des an appara ating at | east one work piece, the 20
appar at us i ncl udi ng: a frane; a carrier nounted on the
frame for rotation about a generally vertical axis and havi ng a
plurality ofltioknows iadhe pesrigrndyctor manufacturing ipdusirigs.oihe ﬁ?‘d@fplﬁi%c@%céu@t 8% i ons

arranged in %acféi{)tﬁéjk Ces3 Tiné non%Lu)J ER8das %Qi?eu%E it m%{hz*ri‘h%rx%ﬁ %E ek o

i ncl udi ng el r Ic soluti Iece eérs-each

havi ng t opoafe sjmém mﬁmme&mir@rto wrﬁltmugmbﬁsqaqsstmrtﬁgh 3 IM@£ﬂ<prl@t63§ﬁ§e and
i ndexi ng nmeans for noving the carrier so that work pieces held thereon are
noved t 0 PIEEEEHElY NP laran BRI oAk spage ard h@cmlaﬁs%mwemngidogéﬁab| e

to move the garbh@lontend processes.

It would therefore be advantageous to reduce the size of the solder plating machine so that
15 it would take up less floor space and be more compact and manageable to install. These
advantages arc achieved in embodiments of the present invention by arranging the process

stations in a circular fashion.

The present invention provides an apparatus for solder plating at least one work picce, the
20 apparatus including:
a frame;
a carrier mounted on the frame for rotation about a generally vertical axis and
having a plurality of work piece holders;
a plurality of process stations arranged in a circular array, at least somc of said
25 process stations including electrolytic solutions;
said work piece holders each having top and bottom fingers for holding respective
work picces;
indexing means for moving the carrier so that work pieces held thercon are moved
to successive process stations, the indexing means being operable to move the carrier
30 between raised and lowered positions as it moves the work pieces to successive stations;

a plurality of first contacts which arc fixed in position relative to the process



30 between raised and | owered positions as it noves the work pieces to

successi ve stations; a plurality of first contacts which are
fixed in position relative to the process

-2- stations; and a plurality of second contacts which are fixed in
position relative to the carrier; and -2- Wwherein the indexing neans is

operable to GAHS&: sgiected first and second contacts to engage one anot her
when the carrier I's In said |lowered position to thereby enable el ectrical
connections to beaghiray of feednhdahwes whidhersvizddoin positiometlzive od thelcyirice; and
sol utions included |n sai g%cgrocess stations through the first and second

cont acts. whetetn (he dRASRINE MERBNIS | OBRrablG e Radise Belerisdibsst andygacorsticangacts
sol der pl ati ) eﬁ%agke@ét andiGr \Wlek t!?é Gihie '15”54 klcx% Q&v%r@@ &ﬁ&’? t(? thereqy exbalb}ct

| oadi ng sai d at wor K ece Into a respec one

of work pi esCeIeb@icdiEE@nne&ﬁind tWCHek emlﬂx@i&dhwlmﬂe{he ;b@aemg staciorat e«@hcﬂnmalu@@rsﬁider
and having a gpurallty of top and bottomfingers for holding respective
ones of sai dcEetrelgEasolgigdswor k pi ece, said carrier having raised and

| over _ed pos' 3‘119g%@:ﬂ%@ﬁh&%ﬁﬂ&ﬁ#ar he%aa!ﬁQHéd (?Bérj éﬁ%ln\%ga% Le%st one w Ipﬁ:g?s

rotating sai nacirc plece

are suspendegnchilispathel siepy ¢ft er over a plurali ty of process stations arranged
bel ow said work piece holders in said circular path, at |east sone of the
process stations [oagingdridqnt deasy @ffcaww#yp!@ﬁe féﬁoe%:ﬁsmcm éne §f atplgakity of work

movi ng sai \%}'}?%Eé h&ﬁer%,i sa%aa‘&vgrkl Qlegoa%ir{g &tetdoonc Sn;e:m&atﬂ%‘i?’lt ? ah{)(' oS t

cont act s, are xed In pOSI lon re IV€ e process St W th

sel ect ed secapdandoitat fingevdfos hoRlig reepsaiiveconts tolﬁ shibeat deust o wotkhgie@)) Kaitio
enabl e el ectrical connections to be established between the workpi ece and
el ectrol yti cCHsrUbavingsraised prddawerned peglions 3rd aas rafatalle ahpyit & Nersigyiaxishe fir st

and second contac

enbodi ment s of thlze‘)i}urrlx es?ll c%rrﬁzerahd;] ngrec?x\gagg Qgiﬁpapgﬁlﬁ%weﬁ %%lﬂr?cdl gﬁré%sﬁ’e?%d

i nvention. | bnisgidcerriee ovdirdesisaohf phevaswettiond fredngedBelow auid Vg k dicee delgegned
for the purposes of illustration only, and not as a definition of the
limts of Phé istideritquisn.path, at least psogir @f he grogess) wafiops difleding aspluglity of

pl ati ng appagg&tp&yﬁ%oﬁﬁfégg dance with an enbodi ment of the present

i nvention. re’2 is a front view of the apparatus shown in
Figure 1. mEvlgm k€id 3fxries tasald RgBrRAtpasiiop 6y cuectigigenwinedl fifst patictNf
the apparatus showing a nold strip holder attached to the carrier.
which are fixed in position relative to the process stations, with selected second contacts,
which are movable with the carrier, to thereby enable electrical connections to be

20 established with the process stations which include said electrolytic solutions.

The accompanying drawings illustrate embodiments of the invention and serve to
explain the principles of the invention. It is to be understood, however, that the drawings
are designed for the purposes of illustration only, and not as a definition of the limits of

25 the invention.

Figure 1 is a plan view of a solder plating apparatus in accordancc with an
embodiment of the present invention.

Figure 2 is a front view of the apparatus shown in Figure 1.

Figure 3A is a fragmentary perspective view of part of the apparatus showing a

30 mold strip holder attached to the carrier.

Figure 3B is a fragmentary perspective view of part of the apparatus showing a
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Figure 3B is a fragnmentary perspective view of the part of the apparatus
showi ng a -3 -
nold strip holder in a position to be lowered into a process station.
Figure 4 is a perspective view showing a nold strip held by the strip

hol der. Figure 5A is a side vBew of the loading armand strip
hol der. mold stripMHo@idf §5a pBition%e bOldwerE inefa ROWsOipAow the operation of
the loading armwhen 5 loading a nold strip into the strip hol der.

Figure 6A is a si Higuw 4w ofcrsphetivarviesashiowingaa moldstiipshold by tholstigr holder.
Figures 6B, 6C, 6 6 6F and .6G show the operatio t he unl oadi ng arm
when unl oadi ngp %f“FﬁE?f’a 54 ?lficpv‘ﬁ"(??rﬂ?ﬁ@déncgr‘"ir% aﬁgls{&’é?g‘.o der. Figure 7

is an end view of ppuARSRRISE, AKEUSEdnk BGARoRTROBHIRB ¢Ffthd RRdARRALALNS 10
shown in Figure 1. Figure 8A'is a plan view of the déscale

station. 5 loading a méldgtripein®Bh¢ strip heldele vi ew of the descal e station.

Figure 9 is an end. view of a water rinsjng station us i n an enbodi nent of
t he appar at us g%ﬁ%&ﬁﬁlﬁwwfﬁhﬁs“doa ng afm @‘E?rsé“[ig&d?rs a plan vi ew of

the water rinsingrghakieBN6C, 6D, 6E, 6F andfdaio® (hOBbdration of itunda@WehmiiRn
wat er rinsing station. Figure 11 is an end view of an activation

st ati on usedunioading emsddistrip fitomothe sthip holdemppar at us shown in Figure 1.

Figure 12A is a pLan view of the agtivation,station. 20 . Fi gure 12B
s 0n i de i ow of FRHE bR grvend Ui BF & pGate BB Rk cribgipent o5 theariraBing
view appl i gablfvd @ Hif\ger e-di p, neutralizing and stripping stations used
in the apparatus shown in Figure 1. Figure 14A is a plan view of

the pre-di p statiBigure 8A is a plan viewioftheelescdB stagiom si de view of the pre-dip
station. 25 . Figure 15A.is l.an view of the neutralizing station.
Figure 15B is a sf’@&f‘?\ﬁ%ﬁ,a&f%%@’ ﬂé‘ﬂgflml‘iﬁtﬁﬁm‘st ation. Fi gure
16A is a plan viepppfe ¢ Readbdd PPWN aSAL Biking statjon used in h SHHEIRRE bSe

side view of the stripping station. Figure 17A is an end vi ew of
four pl ati ngappreatisomewndn bigpeedi.t oget her, as used in an 30

enbodi nent _of the_apparatus shown in Figure 1. . Figure 1713 is an
end view of a pl a}t:ﬁgﬁ%al&?a‘ts ia@?‘anuvgéxﬂo{tﬁe ﬁ’ﬁieéﬁ‘ﬂ%ﬁﬁ MR of the
Figure 10B is a side view of the water rinsing station.
Figurc 11 is an end view of an activation station used in an embodiment of the
apparatus shown in Figure 1.
Figure 12A is a plan view of the activation station.
20 Figure 12B is a side view of the activation station.
Figure 13 is an end view applicable to the pre-dip, neutralizing and stripping
stations used in the apparatus shown in Figure 1.
Figure 14A is a plan view of the pre-dip station.
Figure 14B is a side view of the pre-dip station.
25 Figure 15A is a plan view of the neutralizing station.
Figure 15B is a side view of the neutralizing station.
Figure 16A is a plan view of the stripping station.
Figure 16B is a side view of the stripping station.
Figure 17A is an end view of four plating stations, grouped together, as used in an
30 embodiment of the apparatus shown in Figure 1.

Figure 17B is an end view of a plating station used in an embodiment of the



- 4 - apparatus shown in Figure 1. Figure 18A is a plan view

of the four plating stations. Figure 18B is a sectional view
taken along the Iine X-X of Figure 18A Figure 19A is an end
view of an air blow station used in an enbodi nrent of the 5 apparatus shown
in Figure 1. Figure 19B is a pfan view of the air blow station.

Figure 20A ig,annfRfovh 6V0f.d drying station used in an enbodi ment of the
appar at us sh%\%n n ?gufﬁ]\g@?re ' Figure 20B is a plan view of the

drying station. Ifgure 18A is Fphuvew?df thesfoar platisgraistiansr epr esent ati on of an
electric circuit fmde when the carrier, in accar g(gnclg_ w th an enbodi nent
of the present i VHEIIBR S 3 gechiopal view idkea dlogs dhe insK-&nef Teure 186y p hol der i s

i mersed in an elr@gli}réqlgxt i GnSQUUid W3S an air bi@ﬁ@@ﬂkﬁﬁ%@%irpgn ms?dq@gﬁe&*me

invention are descfibed below in greater detail, a y way o exanpl e
only, w thsrabemenckowoint Figuradconpanyi ng drawi ngs, wherein |ike conponents
are identifi eci:_by I H;e nuner al s. . Fi gsur,e 1 shows a sol der plating
machi ne 1 of the Hi#HFeAPR &2 AR ¥15W; o dheAellow SEHAR. 11 of process stations
whi ch are arrang i ci.r cul T ge&an Is ugdes, r i 10
20 which carri es%ggdrl;gl%/\s%sr iﬁg"‘z‘! g%g}hggg Ja}ﬁm nca%gﬁfsg% éﬂ%él ect rdgrrlﬁch?sorf thé
conponent s adpgardatuk @hown MeFipwed. t hrough the vari ous process stations. The
process stations jinclude a |oadjng station _ 101, followed by chem cal

treatment, dryind 88 20Ricmpieh Yewof thegiging §iafighged at equal interval s
around thgqcircul A ARehddi S0 j RS ti,00.120.
The chg(r)ri cal tr ué?%%r%t st%%l%tgnrg&jie%giaﬁ%d%&t %{{;@ é@%‘gfcghsn{{%% i@glﬁgtﬂ%odfpggbﬁd
103, wat er rinnmsiondpnst afith@n<snbbdid@ddt, of tbpredebP invéarkibn, K1ib adowert® @ositiert andad i on

station 105, lpre-di p station, 107 {%I at,i n(ﬁ . Stations 108 to 111,

neutral i zi ngt<R AP Hs immerseyinageles PBpIRY9Gt ati on 119. The appar at us

al so includes the air blow station 116, drying station 117 and unl oadi ng
station 118. In the arrangenment shown Figure 2, the carrier 10 is
nmount ed on &Embieatts ofths bakdént idbent80 andrdesbribesl tiowmrgrineraetadi and/by wdgsr

15. The carrier 10 is r.ai sfe?d and | owered by the air c_xlj nder 13. Figure
2 shows, df SREPIEORI Mg releEsTae & e 2CcoRRaRyARg Jravingd WRprein {ike SeRIpossatsaron,

identified by like numerals.

Figure 1 shows a solder plating machine 1 of the invention which includes a bank 11 of
process stations which are arranged in a circular path. The machine 1 includes a carrier 10
20 which carries a mold strip 6 such as an encapsulated electronics components and like
devices through the various process stations. The process stations include a loading station
101, followed by chemical treatment, drying and unloading stations, arranged at equal
intervals around the circular path and finishing with the water rinsing station 120. The
chemical treatment stations include the descale stations 102 and 103, water rinsing stations
25 104, 106, 112, 114, 115 and 120, activation station 105, pre-dip station 107, plating
stations 108 to 111, neutralizing station 113 and the stripping station 119. The apparatus

also includes the air blow station 116, drying station 117 and unloading station 118.

In the arrangement shown Figure 2, the carrier 10 is mounted on a connecting shaft 14,
30 which is driven by a rotary indexer 15. The carrier 10 is raised and lowered by the air

cylinder 13. Figure 2 shows, at the top right hand side, the carrier 10 in a raised position,



- 5- and at the top left hand side, the carrier 10 in a | owered position.

The rotary indexer 15 rotates around an axis 30 by a fixed anmount as
part of each step in the process. In the exanpl e descri bed herein, the
rotary indexer 15 rotates by 18 degrees in each step. The air cylinder

13 serves to raise and lower the carrier.500 and therefore raise and | ower

mold 5 strippy Qpihg%ﬁ 1&%\4@'5@@ ﬁa@%a&?e? 36184 1bRerbd ok, | The g&a@ﬂﬁheggeliml d

strips 6 which are hol ders 20 are sequentially froved into
and out of trbteteslamzmdah alxrseﬁi}t bgemtﬁxaahdmaumt as padrgf i qagh steptin diresprocess. Ifhbe

sol der pl ati n Chl n has frane, as .an upper part_ 2 and
| ower pgrt &X ?F\%‘f“ﬁﬁ&ﬁreiﬂaf' gtafo @gertlﬁé"o 3fes by A8 cﬁ%g}es I%geacpﬁéepr o?%' y
i ndexer 15, . dL:oyg8EvdEiof Afse and ﬁ%?ﬂ{e'cg&e&h@ M@ tiRkerh LS L1oWer W%

wat er supply to rinsing station, a punp 1 provi di ng the chem cal
circul ati anstrip wadktre20 wéichreee bttdchektoathel carriou bend e mwad weps HAviich are held
regul ate water_ flow in the solder. platin magh ne A total of seven

cheni cal &%éh%f"%‘ders r"tﬁ?/ls?}%‘ ﬁ%‘%ytweédﬁ%aé‘fl b ef % %‘E‘Wﬁhgeaimeqfﬁéldlﬁ&rper
part 2 housg lﬁ%@a&%rl er 10 and the 15 chem cal treatnent and air dryer
stations and "alTows access for the |oading and unl oadi ng of the strips
6 into and out of the nold strip holders 20. The upper part 2 of the sol der

pl ati ng machj ne . be parti arent to facil |tate Vi ew ng
bt "t he pr oo 448 Sefer PR Tafbie o arfiFieed WHEC TR g VLR PO QP OLFEBAT dnd
safe envi [OME Mwer paf0a hdsel 3 bif ylfieh25, theMARPIndRker ST WPNOWEIEF 96 46
attached thereto ebypan arm 24, g I'n Fi'gures 3A,

At t ached t ontehsiriag nth® 4vates ﬁow,(rafbanft thbewat&Ssuppm tohnnsnglsemm i £glubp 12 for

connected to er f r contacts 32, but.a stainle t.eel bracket
S g cont ReavRbing e, hargical Brefiof 1 WaRE JreaGisnCil 3p7 BarE af % 140

| east in pagdelhywair HB%Yh 38d %e@%fanﬁé machinE®CA ©fal Bhﬁév@@kﬁ%nﬁ&ﬁ'p@nﬁ@%@e rs

20 holds the nold strip 6 so that "the | onger dinension of he nmold strip
6 is hori zoptevidedriu tld so@rteeqblaappmthaﬂelrye HpE phit\2 hdusts Uhheamcr §030d elred t he

1 St It BB S5 Rl e T B B8 e PR L7
fingers 27 gf yRaghyhplisle ran@%u@&'"'tth@%old stripnshidedd 9o t e ﬁfgigg ol i & Be bigbhe

| ower edge thereof. The top and bottom fingers 27 and are resiliently
bi ased t owapisingaebhing heraylby ndde pappiailn tyansparesicto SacdiRata rvaewinhgisf Ge ippocessebynol d

30 o1 1P, S Ll TPoEL Bl oS PRSI Sl ot W 11 (e (0P
27, for electrolytic cleaning and
20 The carrier 10 has a number of strip holders 20 attached thereto by an arm 24, as shown
in Figures 3A, 3B and 4. Attached to the arm 24 is a contact bar 23, which is electrically
connected to upper finger spring contacts 32, but a stainless steel bracket 34 and contact
bar 23 are electrically isolated from the arm 24, at least in part, by an insulation bar 33.
Each of the mold strip holders 20 holds the mold strip 6 so that the fonger dimension of
25 the mold strip 6 is horizontal and aligned approximately radially with the axis 30 and the
thinnest dimension is aligned vertically. Each strip holder 20 includes top fingers 28 which
contact the top edge of the mold strip 6 while bottom fingers 27 of each holder 20 contact
and hold the mold strip 6 at the lower edge thereof. The top and bottom fingers 27 and 28
are resiliently biased towards each other by the spring contacts 32 and thus grip the mold
30 strip 6 firmly. The mold strip 6 makes electrical contact with the top fingers 28 and may

also make electrical contact with the bottom fingers 27, for electrolytic cleaning and



- 6 - el ectroplating the nold strips 6 as will be described bel ow

Preferably, there is a total of twenty of the nold strip holders 20
attached to the circular carrier 10, and each is separated from adj acent
nold strip holders 20 at an angle of 18 degrees. Each nold strip hol der

20 will hold at |east one nold strip 6 sgthat the carrier 10 holds a

number of n%lé:giro@ t?rg;t hQ?no% gﬁ]gg%gag'vﬁﬂ b\éatfeké?}ﬁ\?d SLBHCPrétfrably EHeFLls Y4 4 !o%l of

cl eani ng, el treatment process steps. Each nol d
strip hol dertw&ﬂylcﬁ" e _erﬁ@ma@hy it OIGtieched o sthaicicelss carriesti@eland ocaals 50 be

resistant to the chemcals used in the chem cal ﬁd ﬁ!ﬂgctrocge(’gjnca]ldSlt .
processes. ‘FP@TW fromy #djasew meld sE® boldars A9 abar rnelq Pt 14, 88Ters 0iG; 4P
wor k pi ece hi . r r ¢ SS.
10 P TR sy 2 i e Uk MU e QMR O LR R £Rd ke
ensure thai sirfie GOhMlergoings Wiriqus Ostages naft eldetonbyied cldaning) geletteopdaving earidngther

process. The gripping of the nold strip 6 at and t om edges
provi des a risaEnesbpIACcessiaphodah Mol ﬁfﬂﬁd“)ﬁ‘?ézgrﬁq Bregi’%% N %S‘ﬁmleﬁf)l ng

it only at t e%}sé?%sglgg% ?Jsm%%? tiow : e%ﬁcéf{'ﬂw oD thtehﬁleﬁﬁdap @reﬁectrax&emxcal

Fi gures 5A t° e operation of t | oadi ng and

unl oadi ng ofprédasses. Thenmabld siip 6 parbbd wpﬂmdd tirquin ldard ot aniypothey|wlek pR0e of kien

| oadi ng functl on is performed using a | oader nechani sm 49 whi ch i ncl udes
a | oadi ng f drameswitairel fof undergeing HecRIBHDHPIFSS, as shown in Figure 5A
and |Ilust“§ated in Figures 5B, 5C, 5D, 5E, 5F and 5G Initially, a 20
lifter 40, which is operated by an air cylinder, for lifting up the top
fingers is i the gfefdtred epwiithémiiendrip holdspritngivantagencsly eBRirofthdtthe mudldl

strip holder 20 are in a relaxed state, In the next step, s(ggwn.ig

Fi gure 5C, the iif nef duwppedafusiog t@%éoifiwgfxrrﬁgfé? W?é&?&flgcefﬁ%?ég St at
spring cont gcj Q be
i nserted ‘eﬁ%\)génd E)ﬁ%’(ﬁ? B%g%hgdvgﬂ? tom ?"'ﬁg‘é&?’g&z‘%@g W%@gﬁg&% Eﬂéﬁ (gg%er

pi cki ng ar mgsRpristiesdy aste &p ddpavf thbetripas knswn impthé phiecares sl otted into the

| oading fork 50. In step 3, the | oader pivots about an axis and brings
the mold dtrip 6 toward the nold strip holder 20. In the next step,

shown in Fi %g&eé?A cbgﬁbma&'m 6fc§)£r}6w5{ﬁe %?@:%G&n B!h@xe MY dEheSidd PhibaAiMO8 thi on

bet ween the 't ot tom i ngers nd 27. In the next step, shown in
Fi gure 5E, asoltkeif oadaind frbor the SOip hoideetfmac'ﬂst lohding étnctiart isrpgrioraed vsingp

i cking arm 52 : the lifter 40 returns_tqQ the.down position 30 and all ows
Ito he tog find pEeclang A3 whigh Belugesght 068’1“&20%53’ @H*S%?‘Z?PCE RESHB I st i 6

SO that i SE\OQE g:? BsurdSaPRRGiRGIMRER £ibSrel 8B, 309 sBOBEOME dnaoRs Sindfhiignd 27.
The nold stri

20 hfter 40, which is operated by an air cylinder, for lifting up the top fingers is in a down
position and the spring contacts 32 of the mold strip holder 20 are in a relaxed state. In the
next step, shown in Figure 5C, the lifter 40 raises the top fingers 28 and compresses the
spring contacts 32, thus providing enough space for the mold strip 6 to be inserted
between the top and bottom fingers 28 and 27, and the loader picking arm 52 extends so

25 that the mold strip 6 becomes slotted into the loading fork 50. In step 3, the loader pivots
about an axis and brings the mold strip 6 toward the mold strip holder 20. In the next step,
shown in Figure 5D, the loading fork 50 places the mold strip in position between the top
and bottom fingers 28 and 27. In the next step, shown in Figure 5E, as the loading fork 50
retracts (by retracting the loader picking arm 52), the lifter 40 returns to the down position

30 and allows the top fingers 28 drop down freely onto the top edge of the mold strip 6 so

that it becomes gripped between the top and bottom fingers 28 and 27. The mold strips 6



may be | oaded from a buffer nmagazine (not shown), if the solder plating

machine 1 is bei ng used as a stand-al one nachine, or froma conveyor, if
t he sol der plating nachine | is being used in an auto in-line system
The unl oader and unl oadi ng steps are shown in Figures 6A to 6G and are

simlar to the | oader and | oading function. except that the 5 unloading
steps are p db i a R ReMhof Shdw9SE RE sbids hRast RACRROGERS.
The Ioad|(-%ﬁ£g‘p&]gg&L ngb%t {< %Fac@ovma% ? he CaI’SI’I erblg@l n tche | ower ed
posi ti on. beingFisgdine a?étambimma uﬁaehldesnef‘rmn steatveyor, iDtheabldehplatiog knadiino
process statl ns. The descal e statl,ggqls used to ani c

re
conpounds, INgQISEY iy &R BRPriping TEStR r bRt HEOAET éBht B4R SEPS FRGHOMAd ol d
strip 6. Th 1 e e, gt i &t he
sane as theei?s?@p?oérjl% id g@ %%‘am Se@?g gﬂ ggatﬁ)lggéﬁ ?ng %%d\{/l?%e%&%g?oe g%ﬂtﬁﬂﬁe?ccel I
26 and sannbasdigy s\:@jslar@@erfdkm&ésnaﬂieerwajsubrdmn to shost ofi sheallokdihg pegcess. The
circulates fromthe outer cell nn cell 26 via the suction
77 and di scHargee ol ynlopdingdakes ﬁmwfth tkfﬁi C@Eﬁ"’é IQA“ ﬁﬁf‘?‘@?red POSIIRR. | padi ng of
the nold strip 6, the carrier 10 noves upward and rotates 18 degrees in a
15 cl ockwi se direction, before noving dowward to subnerge the nold strip 6
in the fi rstF:gmedZasmsethstdasdater‘stzltmﬁ.IUQ\Vufrthe Ibenk:m of @roce$ stgtions The désorler ed

position, the contact par 23 wll cone g%% nt ac with the contact
bush 22, andiifr Snisgd §on KEMOE ¢ FERTEG OEPOUHSTUF %ﬁ?@s A HTPPrf e
suppl i ed tg éoﬁangx?i fofrd BheGnd1fs@ g&%ﬁ tHE beAD] AGcIRESH sébnd GeRbRGharBR 1033,
spring contacts 32 top finger The tircuit 1s conpleted through the

descal e 20 swhicit isothe |samde hethstsation riOZ.(Eich riescalecstetion dediyidad éntd ﬁn invker chil i26
electrically connected

rectif In th
el ectrol yti EP4ERioYHr Seif %%SA@SSCF@%‘\‘}&O’IE ﬁ;é‘ﬁb?sqaig‘ﬁlg‘gcﬂﬁb’fﬁﬁ%ﬁgm thef‘?”é‘?ﬁ“?’ljmgsrml d
strip 6. Veg tﬂ{‘ SR vid Bl sﬁctLe dréﬁd |d%\@ﬁ%{r§éj76)9§éstab QRowit ﬂﬁ?@ﬁx@l& hotger

20 is partia imersed In t escale solution within the inner cell
26 and hol dsh¢ Imadngluf thd miojl strip 6, ﬂmtaarmdrylmmmwwaudnandheta@teskﬂadegrfmlzmal on.

The solution _ used in the descale stations 102 25 and, 103 n
conduct i véS <9 f""sﬁrfi]’éFﬁB?rb Of NGVHIE FBHSH G ‘f% eethe m?:lgar%%ﬁd I’P{eAIﬁFsgvel
sensor 74 i ek'c%?éjsr.ﬂ:ﬁmpir&t @&en ttﬁ?caﬁ*@%Q@kn tl?lé' Wvé&i é’d@ﬂloheﬁfe%()ngt ba|r f23 w111t he

solution is I's wll be detected by the | evel sensor 74 and
cheni cal punpmanigto coriteeatwith the lcbnthe busit 22f fand uonentt freml d yeCIijcra%u(shgwambl e

o aw avey. an/EvEAL vt PErglTd s meldEhany Do iiahe Bl Bfinedr S BIAL o °
recycling. ALtigs dol@cRoid add fibp fﬁgé}@szsunﬂﬂr Seng RUEdnh Jﬁét&ﬂtmrougﬁ RIRA HEGRAE | n
t he descal e sol ution, the carrier 10 will nove upward and renove the nold
20 solution in the station 102 and a cathode plate 75, whxch is electrically connected to the
rectifier 98. In this way, the electrolytic action serves to remove the organic compounds
from the mold strip 6. When the carrier 10 is in the lowered position, the strip holder 20 is
partially immersed in the descale solution within the inner cell 26 and holds the mold strip
6 entirely immersed in the descale solution. The solution used in the descale stations 102
25 and 103 may be any known conductive solution appropriate for removing organic
compounds. A level sensor 74 is used to protect the chemical pump 12 and heater 73. If
the solution is low, this will be detected by the level sensor 74 and the chemical pump and
heater will be cut off automaticaily by a programmable logic controlier (not shown). An
exhaust suction pipe 80 is provided to draw away any fumes arising from the chemical
30 solution for treatment or recycling. After the mold strip 6 has undergone sufficient

treatment in the descale solution, the carrier 10 will move upward and remove the moid



- 8 - strip 6 fromthe descale station. Wen the carrier noves upward,

an air knife 70, having branches | ocated on both sides of the strip
hol der 20, is activated so as to bl ow any residual solution fromthe
nold strip 6. This helps to preserve the quantity of solution in t he

station and prevent the next station frongbeing contam nated with unwanted
cheni cal s, | hiSort RARA" BvAlAARS hif BRISAE Wing
descal e stat |ro‘gl-€%6(§ﬁftﬂe (?e%%agﬁoﬁlét?on Wr etg% gna\terﬁgr gy escal ae slt atlfons ar!él used
to increase griagched ietet \on baigidad oDthet men;@mgmn ao is aooingtedindss to blow EHne
structure of the stations 103 to 115 is simlar to the station 102 and
accor di ngl y fesidual golytips froay e amid strip feridusshaipsie mseserye e guangtyeh il wiogdnt s

whi ch are t r}ﬁg% é) 5Oldnf R 5 station tfr%fgl%? Wiaﬂﬁﬁated with uft@HELSheFricalOA

and 10B show r| nsing station water rinsing stations 106,
112, 114, il'ﬂaeafﬂm&rZ(ﬂO hetheg rofaedSEBdegades S0 thd satondl' Hescélarseatioonl 08f fot Ifertiwat er
rinsing 15 stations is to clean the nmold, strip Pefore and after chem cal
treat nent arféFaEn@ts Fyp|dgscalecptations Wéls%f‘éfm‘f‘?‘ﬁsﬁhﬁﬁ feqtiyeirgmovR 21 é@%\?%amc

i ncl udes an ‘jtoﬂ_%%{] Gcsell 26 and an outer cell 25. The water is supplied
fromthe bot 7%t he inner cell 26 and overflows into the outer cell 25
and into a drain 82 to a waste treatnent tank (not shown). The reason for
suppl ying the water fromthe bottomis that it effectively cleans the

wat er and publifedirustire ahiferstionti 0Dt HsolhSIRET|t R SRy 107gand poperdinglyathy g2,
Wien the qargler. %penlzé %rﬂerﬁl@%ave%ﬁ ﬁ%d%’%bﬁdt@ﬂmst\ﬂﬁ lrare iRd §dnR UHRE o?x@ i's
'R T ter Wt f ab y

partlallylm"rers Inthe in 26 and prefer

hol ds t he nob@nstndétherd entirely inmersed in the water. After the nold strip
6 has undergone sufficient rinsing in the water, the carrier 10 wll
nove upward and renove the nold strip 6 fromthe water rinsing station.

Each 1insi Noeighal bofoA B HHPShoM 1né Wtk Bhlifly dtichol 040 the Wik difdfhe ShohPEodTOves

upward, the ‘a I'sS activated so as ow any resid wat er
fromthe nold2stinédp 165 and 190 rbefnghthk dame 2@. sithilars Thel fusctian pf ﬁwewatet hrimsing
chemcals in the next statlonfrombeln diluted with ex

remai ni ng !&rstatioas e dlesp rﬂiepm@déﬁﬂ’ § hefore andy pr cheAigb HEYmERy %@ﬁ%‘fﬁﬁﬂa‘éﬁ% 28.
30 Once ! he 1! RhueP PhlAe SialiSn 16£ Bedif W&Q%ﬂh CeAPIRGRL In dille i desar e

removed by an rvation so ures 11, 12A and 12B show t he
activation swati Rruffliediffonre dottom of the inner cell 26 and overflows into the outer cell 25
and into a drain 82 to a waste treatment tank (not shown). The reason for supplying the
water from the bottom is that it effectively cleans the water and pushes out any residue
20 from the inner cell 26 to the drain 82. When the carrier 10 is in the lowered position, the
strip holder 20 is partially immersed in the water within the inner cell 26 and preferably
holds the mold strip 6 entirely immersed in the water. After the mold strip 6 has
undergone sufficient rinsing in the water, the carrier 10 will move upward and remove the
mold strip 6 from the water rinsing station. Each rinsing station includes an air knife 70
25 and when the carrier moves upward, the air knife 70 is activated sc as to blow any residual
water from the mold strip 6 and strip holder 20. This helps to prevent the chemicals in the

next station from being diluted with excess water remaining on the mold strip 6 and the

top and bottom fingers 27 and 28.

30 Once the metal surface is free from organic components, the oxides are removed by an

activation solution. Figures 11, 12A and 12B show the activation station 105 in morc



- 9 - detail. The station again includes an inner cell 26 and an outer
cell 25. The activation solution is punped by a punp 12 fromthe outer
cell 25 to the inner cell 26 via the suction 77 and di scharge 76 |ines
as shown in Figure 12A. Any excess solution overflows from t he i nner
cell 26 back to the outer cell 25. Wien-vhe carrier 10 is in the | owered
position, getﬁﬁ.e'rﬁ@@{aﬁﬁ a?ﬁt’i ix?cﬁxd\éﬁ L sﬁrﬁ%eﬂ Q%Oan@%t agér ¥t D5 the sQRLAGH
bush 22, and current from rectifier 98 (shown in Figure 21) will be
suppl i ed t ostlhgomis|pdmped bpa @umpd@lﬁgﬁn thh@uwomlbtft to the fnnchced26 vigtheagictivrar

23, sprin cts, 32 0 n he circuit iI.s

Chr ough ¢ be /RBEEIBHEe T8 nky Rorond TRrHUrS o A srets sbiigh PRafe from

el ectrical | yhCaRReeh 28 dabk to tht BEtef 841 24, 1When thd cArBiks 10@Yin tﬁé‘ﬂ)\)\%hﬂcﬁdsmoﬁt IC
action serves to renove the oxides fromthe nold 10 strip 6. Wen the

carrier 1G iti® ¢ontachbarl mmerd)mastotaootapt wiile thegdodtastt busp 2R 0l agd rcuprenti fsom the
partially immersed int eac i.on sol tiQ ar cell 26

and pr ef er aBtifiRLPE EhEWR inbiggre )‘§ Irhesugpliggy tp ,xﬂq ?Ofdrﬁr@? téggmiuﬁ ti5e Softaet
activation %94&1?2 Wntad6ar 98! ULHRD coRfes 30 2dd"RpFflebs 8l Qe circdit s%tddﬂ{blée&ﬁ may

be any known ution appropriate for renoving oxi des such as iron/
ni ckel / coppenghoke dkestroiﬁelseluad)n wdhTioamodelplatss §8.cehiclaggredactricnlly hennetiedicaal

12. If th i this, will be det d h
P ameor 74wt stk By syt actiotseiyes B PR BF itk FPS b e
pr ogr ammapy %riPQQ'Wh&RHE ERHELTO £10the IHAMBY posiibne MRaHSE sEIHCAJIRR 20 is PABRLBO0 1S

provided to dfraw away any funes arising fromthe chem cal solution. After
t he mol d imstesspd & ihasactlimdau g;dut@rssmmm tlieeinnertacl 26 rapd préferabiydodstthe moicbn

| ut th th d
From t he' dedcil @ B BRTCTHblR URECEAFPT 8p maoh npire Tnatse i R B £ e
70, | ocat ed gnobeps n?a'y%sar@f kol s%hftx'oﬂ abﬁfloﬁﬁitc 46k re'irﬁ)vﬁfgt dN@dsaelci$ @s ironds 1O

bl ow any residual soldtion fromthe nol rip 6 and the top and bottom
fingers 27 mckahﬂcrg@eaexxﬂa‘ @y evel Fhiiser Weliqused to protesietho chernieal uanpt 12 yIfdhe

solution in the st tlo revent e .next ation from bei

cont ani nat ed"%‘?‘h‘s qlck% %‘{eggpgy the ggell'—s%sﬁf; Zé a&%&efhﬁ{ng%‘mﬂ%‘”gh%\/ t he
pre- dip st aTchtoéff l@thaﬂ-&ﬁy foynclrb nﬂabl&h?i@ﬁ&nﬂﬂ@r GloBkHoWh). An ERiaubiSsubGon
"condition" the nold strip 6 before sol plating it. The solution used in

this st apiperB0iis pmvedeértaldrgw avai thféﬂle%l@:rlSdﬂg)fromﬁbe ehomical yolatiens Afkatthased
in the platln soJu tatlonln n I d
outer cell é\bﬁ Vi‘éd(ef%?ﬁe §¥i lﬁ'tep o) d dacgl atld} gomm% by %ﬁ%n%(?he
outer cell %ﬁﬂtn‘iva RewhiINRK re@ble BE moi@sthpS fﬁétﬁftiheOdstaTe Qﬁ%xﬂ%lﬁ‘éﬂ&h@@arﬁ& 30

| i nes as shown in Figure 14A. Any excess solution overflows fromthe inner

cel | 26 bzcimoves spwarbethe air &nife &0, locaged opvheth sides of sherstep halder 20, jiyaciingeqd sther ed

position, t hetongfogw asr;[yrregdua? sglu{xon from the mold strip 6 and the top and bottom fingers 27

and 28 as before. This helps to preserve the quantity of solution in the station and prevent

the next station from being contaminated with unwanted chemicals.

25 Figures 13, 14A and 14B show the pre-dip station 107. The function of the pre-dip station
107 is to "condition" the mold strip 6 before solder plating it. The solution used in this
station is preferably a diluted acid of the same type as that used in the plating solution. The
station includes an inner cell 26 and an outer cell 25. The activation solution is pumped by
a pump 12 from the outer celi 25 to the inner cell 26 via the suction 77 and discharge 76

30 lines as shown in Figure 14A. Any excess solution overflows from the inner cell 26 back

to the outer cell 25. When the carrier 10 is in the lowered positien, the mold strip holder



- 10- 20 is partially immersed in the descale solution within the inner
cell 26 and preferably holds the nold strip 6 entirely inmmersed in the
descal e solution. A level sensor 74 is used to protect the chem cal
punmp 12. If the solutionis low, this will be detected by the I|evel

sensor 74 and the chem cal punp will be_gyt off automatically by a :
pr ogr ammabl eal Qal.¢: GOMLQ! A0 exhaust 0 i 80 is
provi ded toezgrg%ag%\%g 1any %egnlégﬁe Q&%&lgfsp@%% V‘f‘@f)nm ehlgneﬁrcé:lﬁg%c({)a OP%{‘{‘Z%H}.'

After the nuilotisshe mpldosthRs ehmdBY igmivesed Ui theGlesale sofugioh M feve! sensot M tRed
pre-dip solution, the carrier 10 will nove upward and renove the nold strip

6 from 19 REOtent dhegehismicah pymap, 12\ Ak the isplatiom isripwy thipwilk badeteated] bt the lavet

knife 70 i L wat . bl i | uti f th
170,15 BBk iy RPN HANRL PV SIELOD e
stations 14 Zoamellet {8t shbwah Arperhadst tsedtiot| it 8O R RbViAE to datvadwRNy 1Bt O

111, the design substantially simlarly to the gre-di p station and are
shown i n 2ESigE fosn the Rresdip splutipny Afeea thgaold stripee pescundorgone suffieiens dteatnicans

used in the; t | g [ rdin o_the desi.red
function. Fci)lr'%td% aﬂ?rgﬁ) ﬁldéknaihﬁg?#ﬁgﬁggﬁ%fn ggéﬁﬁ&v@%ﬁgﬁ%muvgé&m eml"fﬂﬁé’fqnbn of
the neutr al ithd pg-dip i@ Wieh hé chdiengldbésalpvaed, tthe aekhEe t76 i0hctivhRd 4§86 o

in the plating stations. The stripping station 119 is |ocated toward the
end of the PHYEeRysresidug selutionfrpmibg meld strip ¢ andsthe isisindoldead). sol der pl ated on
the top og, bottom fingers 27,28 of the strip hol der 20 before entering
t he [oadi ng stage. The function of the neutralizing station 113 is to
neutralize tihe relfreltting afd shipphgi dationed 18 nardhelgp| kit Gomb aéfieprweczragaang

Sol der, pref er,ably atin/lead alloy, is deposited on the |eads of the nold
strip duringt2tifes 108 todilbcthe dpdigh suvbiapiably similarly; g ihecrredipstationmnd 1B skaveh 188
show t he el i i QNS . f. faour plating
tati ons | s feBiacn 2Tk §A5mg b dekbellely; e SIS\ Blud MR yEh

plating of hbweeven) diffst sdcprdingrtelthd desired Qunolidie Fop kRg@@se, An 4IRAINR! BLitidE may
process. Each 25 ;%I at i ng station has an inner cell 26 and there is a conmon
outer cel |5 28ufcgy The Sinchion of the geuiraliging statione 1 ) 18 e pestatizg thy efestsiof Bin used

Ciction 77 AhAeadg A P Bing Sidon ol 1R el sonde IR ofE0Y e TRodthC "

sol uti on ovend itoWmcfioroin theip offieny saldrpiAal badie toP of bertddufiagers e 2825 .thahen
t he

strip holder 20 before entering the loading stage. The function of the neutralizing station
113 is to neutralize the effects of the acid used in the plating stations.
20
Solder, preferably a tin/lead alloy, is deposited on the leads of the mold strip during the
electroplating process. Figures 17A, 17B, 18A and 18B show the electroplating stations
108 to 111. The total of four plating stations is used because of the longer time required
for effective plating of the mold strip 6 relative to other stages of the piating process. Each
25 plating station has an inner cell 26 and there is a common outer cell 25 for the four
stations. The electroplating solution is pumped by a pump 12 from the outer cell 25 to the
inner cells 26 via the suction 77 and discharge 76 lines as shown in Figure 17A. Any
excess solution overflows from the inner cells 26 back to the outer cell 25. When the
carrier 10 is in the lowered position, the contact bar 23 will come into contact with the
30 contact bush 22, and current from the rectifier 98 (shown in Figure 21) will be supplied to

the mold strip 6 through the contact bush 22, contact bar 23, spring contacts 32 and top



carrier 10 is in the lowered position, the contact bar 23 will cone into
contact with the 30 contact bush 22, and current fromthe rectifier 98
(shown in Figure 21) will be supplied to the nold strip 6 through the
contact bush 22, contact bar 23, spring contacts 32 and top _
fingers 28. The circuit is conpleted thrqygh the electroplating solution to
t he sol der ode bhar_85. or 1 S I i are
el ectricall f/ﬁ ré%ﬁsnze8CtT§'8 Cfr(%mf ﬁecom%{b?cgg{‘%ﬁ gfgrﬁlte e?entr%%@l %/\S/%}Hﬁb ktl(ge){:ﬂse oSI%1 é:}r[\lt'?'illogSQ

pl at ed on t opdrhes Pladodt bisRei683 Avilheyider SRMSOWhiCh dré elegatitally cofndatedt ®Cthet he
chem cal punp 12. If the solution is low, this will be detected by the

| evel 5 serisetifier4imihis waye thehioifes i plgedpn 1othgimald pieip QA el s4usos fAts B¥rd| v
by a progra bl e |.0gi . rgl | ( . sh Exh i i.bas 80
o ot vt dodC a0 g P fiyeal bR oF e BioT A0 KRS UpBLEL b LR
stations. WieRsdriTa agathe Emikal fIMER wMEy cit off@todiaticAliyityea prograthmdbieciagied at
the last plating station 111, is activated so as to bl ow any residual
solution  dontsailern@onsiiownyt Exiigus supiipn: pipess$G pis mievided toodrathaway iy fumes

ot herwi se be carrjied pver to. next, . i . f.1er f .
el ectropl at iaﬁﬁmﬁ %?’chﬁe %ﬁf@% 1§g 3%?“1}5%&%‘% tfr?rétlsaégert %Oeér?%{sdu pé{lf?’ptgggirtkg if{: he
wat er rinse ol 3ointedcdd theslaktQ)latpigasthtion 1t Deis netinatedl sozisng bidvaknyoresittid. sofiftioar

two nore water rinsing stations 114 and 115, the nold strip 6 is

subj ect ed t ofrem theymgidrfirimp end dhe sirip hpider 20 whicly may otherwish b eRrEedh oY R0 19%, as
shown in ﬁbgﬁﬁtﬁ% 19A and 19B. This serves to renove any excess water on
the nold strip 6 and strip holder 20. Preferably, the air "knife 70 at the
air bl ow station 116 is configured to be able to nove up and down on
both sides of the nold strip 6 and nold strip holder 20 once the carrier

10 is in theAfterwde dinapelsrironiaiing shasionilil L, theyGardes IQpmavrmiherarpldnstipsiGsto the
operated by an_al.r. _Cyl,l . . Si@p A | i ng
oration 107, el Hor B8 s Pgned RisO ARl Sfon| P Arfr el offsE pflek
the | owered pesig dtaibns i afld Ye3, AEmold dtrip Geidl stilgjéctad o dir dryirigheitian airi knife
supply 94 on to the nold strip 6. Preferably, the air drying station 117

i ncl udes d5 70 atcavpllpwt stationddAs sy shown im Figugssh948r and 19e THECSaTT 4O TemMGtanyi

O P ST o TP o XS AL Y L Lo
blow station 116 is configured to be able to move up and down on both sides of the mold
strip 6 and mold strip holder 20 once the carrier 10 is in the lowered position. The air
knife up/down movement is operated by an air cylinder.
20

The next process step is the air drying station 117, shown in Figures 20A and 20B. When
the carrier 10 is in the lowered position, the dryer 95 will feed hot air from the hot air
supply 94 on to the mold strip 6. Preferably, the air drying station 117 includes a
temperature sensor in the form of a thermocouple, a hot air gun for producing heat, and

25 air blower for producing air through the hot air gun. The mold strip 6 is then unloaded

at the unloading station 118.

It is preferred to operate the plating machine 1 by stepping it through a series of process
steps. In normal operation and when the carrier 10 is in the lowered position, it s
30 envisaged that each of the process stations 102 to 117 will be treating a mold strip 6, the

loading fork 50 will be loading a mold strip 6 into a mold strip holder 20 and the



It is preferred to operate the plating nmachine | by stepping it through a

series of process steps. In nornmal operation and when the carrier 10 is
in the |lowered position, it is 30 envisaged that each of the process
stations 102 to 117 will be treating a nold strip 6, the | padi ng fork 50

will be loading a nold strip 6 into a nmolid-strip holder 20 and the

- 12- unlaashang fopk Ko &k We! dni@ind™ RRM QEp & MG Shp dIR: fA° LhisP
hol der 20. Duri nn@t hi s ti r?en th?lge are no nol dlstrl}g ! cﬁ g b@yuz?ltgetﬁigtrl p
hol ders 20 itfmeH rpuatﬁcresmos!ts@mp 6held bygheastedp holdets20, inake pduesesmnatsl agsnar e
for cleani ngltzh ho der.s ‘ﬁo After .a gr ed%he ned period of tinme
passes W th Fsrcl xo%arer{ort eaning, ths eip Boldersi2Bn Afteha Predeteimypediperigiof be
driven to itifine sécﬁlﬁﬂgthﬁ%ﬂ fek 20 @mé Wéikd bHGo, Y1oAw i 865 L so
t hat each of thga strip hold errs ) I'S ? tione 5%eloa‘ﬁ@ Br(?eé}\%gggﬁ on.
The carrief raigedipasitiontead vk tld:mmtem Uyca iﬁxf:ﬁ ahmmrsedhqmsantofane strip &gRieRs 208

t hus conpl ete ggﬁ: rrier increnment | east. one nold strip 6,

each of {Aq abg¥e fh§ DEESENOR %rﬁafrper IB Vﬁﬁéhc&‘lb&dt”é’ﬂn ©aihlogeredipesipncess
stations 10Lkghifl ahd Bhus! R&IpWEH Nbarrier 1n@éﬁieﬂt§3— 82&9 Fﬁ}la(?@&%l”&xel #&g%&ﬂ;‘gg@h of

operation, each of the process stations 117 10 w ng a
nol d strip 6hdspsiepcis reeeled untinid hastvisited atchl @dbe process statichssiOl it 168, vidihdibe

| oaded i nt st h t st 101, |1 be unloaded at
soat on 119 AR Miodle Zalt ool pienon cadl Gube aroterecsiations 108 7 aach
carrier i mrvﬂﬂﬁiéttrééﬁﬁé @-mold strip'&'%n eéea\eﬁczéew wRid meé?s@%n@ﬂu%m ggﬂ% B,?e

basis that the preferred novenent of carrier 10 1s vm se,
but it is ederdpd yntouatstripnholther Zi?cajpsmtnoﬂ lﬂheanpthes it be nnleadeldcm staﬁaﬂi 118. Tih@

direction of nt . be er,-c or.a conbination of the two.
Accor di ngl y,” IH%F Hhet trﬁ?tt‘g {af‘ Hé“%??ﬁf“?r&soq%? PACRLRIBIGE TGRS s ent

i nvention may be apparent to those skilled in the art w thout departing
fromthe spirit and scope of the present invention.
13 The above description has been made on the basis thalltbé peeferred movement of the

15 carrier 10 is to be clockwise, but it is equally within the scope of the present invention that
the direction of movement be counter-clockwise or a combination of the two. Accordingly,
other alterations and modifications of the present invention may be apparent to those

skilled in the art without departing from the spirit and scope of the present invention.



1. An apparatus for solder plating at |east one work piece, the
appar at us i ncl udi ng: a frane; a carrier nounted on the
frame for rotation about a generally vertical axis and having a plurality
of work piece hol ders; a plurality of process stati.ons arranged in
a circular array, at |east some of said-pBecess stations arranged to

i ncl ude el eatigipisyti ¢ sol uti ons; said work piece hol ders each having
top and bottom fingers for hol ding respective work pieces; _ i ndexi ng
means for nolvi ng Athappargtusifery soldst platieg 4ideast pricerass pipse.dhe prnaeades iaeladinpved to
successi ve proceighﬁ&gtions, the indexing means being operable to move the
carrier between raised and | owered positions as it noves the work pieces to
successi ve stati @n&rrier mounted 8n Rhelfraint tfyr @dtation’ fouC @enshBy Wkl &€ ahd xed
in position relative to the process stations; and a plurality of
second cont deviegalenlizoé workpiged iplgessi tion relative to the carrier; and

Cont acts 1o engadd BRLIoAEs® SRUAS fuhlef Pl TBP BT R gl ol e R ST L on

thereby to gnelbestlos tich@aly SRBBEGE bslork0 be established between the work
pi ece and electrolytic solutions included in said process stations through

the first and se&dfidvaskpiese helders each havingTihe aphpeitom (ingeas far| widirgirdspectivai m
1, wherein %%59 togyfingers provi de el ectrical contact with said work

pi ece. 3. PR ’apparatus as clainmed in claim2, wherein said bottom
fingers akeo prowiddging n@ehy fof Mova@nh@edrrivd $ocheal 6tk Waicks Rél@ @®reon #te moved The
apparatus as clained in claim1, wherein each work piece holder is arranged
to hol d one t®fsuergssivenBioResp;stations, | the andesidle ancags ibeine AeEklcatfoove dhed caraier i cal
axi s. 5. r . L ed., | | .l : ' n id.
carrier is ibﬁwgégﬁaﬂ %@\%@?téﬁ ;‘)gd:?q%#t%%sngsn%h{ég Setg‘% gg;%%é%%&@%%’%? |St§§ Band
second contacts englagttyose fissd Qohi@éts vaaetd art fixed in position relative to the process

- 14 - | east one work piece is at least fully imersed in one of said
el ectrol yti étaiersyepdns and t hereby conpletes an electric circuit.
15 a plurality of second contacts which are fixed in position relative to the carrier; and

wherein the indexing means is operable to cause selected first and second contacts
to engage one another when the carrier is in said lowered position to thereby enable
electrical connections to be established with the process stations which include said
electrolytic solutions.
20
2. The apparatus as claimed in claim 1, wherein said top fingers provide electrical

contact with said work piece.

3. The apparatus as claimed in claim 2, wherein said bottom fingers also provide

25 electrical contact with said work piece.

4. The apparatus as claimed in claim 1, wherein each work piece holder hoids one of

said work pieces in a radial orientation about said vertical axis.

30 5. The apparatus as claimed in claim 1, wherein when said carrier is in said lowered

position and selected ones of said first and second contacts engage one another, said at
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6. The apparatus as clainmed in claim5, wherein said electric circuit is

powered by a 5 power supply. 7. The apparatus as clained in claim
6, wherein each of the process stations which i ncludes an electrolytic
solution further includes at | east one anode or cathode. 10 8. The

apparatus as clainmed in claim?7, whereinlén said electric circuit,

el ectrical jeast 6RNABEL hRES isAitEledFRALIyDRAMESA Badnd JTRMRY elsdtipyiy ndioanan®f
said first contacts, between ~said one of said first contacts and said
at | east ondéhaxgirk cpmplees apeleqieienireli-d at | east one anode or cat hode and
said work piece via said electrolytic solution, and between said at

| east one anode or cathode and said power supply. 15 9. The
appar at us ag, cl arRedppatated & Ehitned WRETaR 15, dhereRoild @e@riOtiranl § fOWREASS a
stations is a water rinsing station. 10. The apparatus as

cl ai med i ns @owensupplyor 9, wherein at |east one of said process 20 stations
has an air knife for renoving excess liquid fromsaid at | east one work
pi ece. 11. The apparatus as clained in claim1l, wherein at | east

one of said7pr ocgsg afpahthOBS claimed NCHAIMES, Wieréihleadll YBihe fRbcedd Yintighs Saieh at
| east one work piece. 25 12. The apparatus as clained in claiml,

wherein at linchades on eleetfolytid wlysiondiersher dncideppfdeast onej agede erecathedens f or
stripping off any solder plated on the top or bottom fingers. 13.
The apparatus as clained in claim 1, wherein a plurality of said process

stations jo g ncl gHeSippdtatuf RS clEBbd in cBBn 7, whifein in Fhi¢ MuReY airtift, afecthicai med
in claiml, wherein each of said process stations includes
connections are made between said power supply and one of said first contacts, between
said one of said first contacts and said at least one work piece, between said at least one
anode or cathode and said work piece via said electrolytic solution, and between said at
least one anode or cathode and said power supply.
15

9. The apparatus as claimed in claim 1, wherein at least one of said process stations is

a water rinsing station.

10.  The apparatus as claimed in claims 1 or 9, wherein at least one of said process

20 stations has an air knife for removing excess liquid from said at least one work piece.

11.  The apparatus as claimed in claim 1, wherein at least one of said process stations

includes an air dryer for drying said at least one work piece.

[2%]
N

12.  The apparatus as claimed in claim 1, wherein at least onc of said process stations

includes means for stripping off any solder plated on the top or bottom fingers.

13.  The apparatus as claimed in claim 1, wherein a plurality of said process stations

includes an inner cell.

14, The apparatus as claimed in claim I, wherein each of said process stations includes

R0



15 an outer cell. 15. The apparatus as clained in claim1, wherein
sai d process stations include a |oading station for |oading at |east one
work piece into a respective one of said work piece hol ders. 16. The
apparatus as clainmed in clainms 1 or 15, .wherein said process stations

i ncl ude an unl oading station for unloadi-i§-said at | east one work piece
froma respegtduwe ceme of said work piece hol ders. 17. A net hod for
sol der plating at | east one work piece, including the steps of:

| oadi ng said at | east one work piece into a respective one of a plurality
of work pie hol-der j.d iecs. -nhold [ rier
and havi ng ;l%pl ur@?i %?a%@ Stag\gaé%\nc‘fab@t %lﬂ%ofl i ﬁg%?égr?fsglrg t@?%% ﬁsgatfrags’sgré%ﬁevé
ones of sai doatind Qa&sdn R toadik aidi @ st @aivibrk piact @ito havdpagiveains @ saiddvork

| owered positions and being rotatable about a vertical axis;

rotating siirkc€doldess in a circular path so that said work piece hol ders
are suspended on said carrier over a plurality of process stations arranged
bel ow said work piece holders in said circular path, at |east sone of the
process st atligons Thecappatatng agciimedahiclamofl ozl 16¢ twhedejt satd proicessisations include
noving said carrier to said | owered position to cause engagenent of first
contacts, whncHIeadIngs§tatiog fohupgading sid alkleattiope WasK PIGEe H108L & 4e5Pegtive iR ©f
with sel ecteg. ts, which are novable with the carrier, thereby
to enabl e eﬁ%§§§§§3%”§§§@§§tions to be established between the work piece
and el ectnel ytic solutions included in said process stations through the
first and second contacts. 1 The nmet hod as clgined inclaim17,-

8. 3
further inclifdi nd* mstod fessolsier Maina) leaal eneck pire.t'd %%P@ﬂ?éf@%af:posi tion
after a pr edeagr %vdiu!e 85 htofégs?fong' forlc Sieccl?nto a redpeetiEEL{ROGk @%llﬁélﬁ¥ B dvdr

clains 17 or el n sald top ers provide electrical contact wth
sai d wor k pipiee.holdeR) said wofk@icoehdioets aeing larhted dniarcacdieaiand h8vingvha elweklity i d
bottom fingers al so provi de . . . i .
top and bottom fingers for holding respective ones of said at least one work piece, said
15 carrier having raised and lowered positions and being rotatable about a vertical axis;
rotating said carrier in a circular path so that said work piece holders are suspended
on said carrier over a plurality of process stations arranged below said work piece hoiders
in said circular path, at least some of the process stations including a plurality of
electroiytic solutions;
20 moving said carrier to said fowered position to cause engagement of first contacts,
which are fixed in position relative to the process stations, with selected second contacts,

which are movable with the carrier, to thereby enable electrical connections to be

established with the process stations which include said electrolytic solutions.

25 18.  The method as claimed in claim 17, further including the step of moving said

carrier to said raised position after a predetermined period of time.

19.  The method as claimed in claims 17 or 18, wherein said top fingers provide

clectrical contact with said work piece.

20.  The method as claimed in claim 19, wherein said bottom fingers also provide

| A O N ”"I” ‘"m “”I“"m ST
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- 16- el ectrical contact with said work piece. 21. The net hod as
claimed in claim19, wherein each work piece hol der hol ds one of sai d
work pieces in a radial orientation about said central vertical axis. 5
22. The method as clainmed in claim17, wherein when said carrier is in
said | owered posi tion and sel ect ed ongs of said first and second

contacts engglgC ne anot h&rﬂ, E‘sqig | east one work piece is at | east
fully inmmers tf‘ﬁa SRRagv BEHSEB! ytic sol utions and t her eby

conpl etes amegl eCTI‘ie' fethbd G4Ehimed i Qla%R 19, w-ﬁgx%lrﬂ@atcﬂ%r@%xc% ﬁblﬂ&dhdl@s Sikca(')fm
22, wherein said electric circuit is powered by a power supply.

The net hod asaid watkngidcess in & radliahofigytatinesbeitrsaidaehirad fvettical axisocess st ati ons
whi ch i ncludes an electrolytic solution includes at | east one anode or
cat hode. 15 25. The method as clainmed in claim 24, wherein in said

el ectric cisrguit, TRl B6hbd (&@ElaxmedQRr&[h%ﬁ'ﬁ%e?&ﬁxﬁwﬂ&ﬂ@a@%&%?'i‘s Bodath BQ)@’Ferd
supply and one of said first contacts, bétween said one of sard first

cont act s andpasition znd deleast oneeofierik ﬁpﬂt eneé sedvat wentacts @nghgatont emstheqneid at

Dot woen sai deRL 020 TAERANCEE 1o KBUAUY TREROLE: BHIOL S “BE S bppiigis and-

26. The mebRdy adnpladsBldcRicdi@l#s 17 or 18, wherein at |east one of
sai d process statl ons is a water rinsing station. 25 27. The net hod

as clainmed in claim 26, wherel n at Ieast one of said process stations

prace 0By ® TR mERRP R BB K il R Dol cin i e B

| east one of @@rquﬁ]pcess stations includes an air dryer for drying said
at | east one work piece.

24.  The method as claimed in claim 23, wherein each of the process stations which

includes an electrolytic solution includes at least one anode or cathode.

25. The method as claimed in claim 24, wherein in said electric circuit, electrical
connections arc made between said power supply and one of said first contacts, between
said onc of said first contacts and said at least one work piece, between said at icast onc
anode or cathode and said work piece via said electrolytic solution, and between said at

20 least one anode or cathode and said power supply.

26. The method as claimed in claims 17 or 18, wherein at lcast one of said process

stations is a water rinsing station.

25 27.  The method as claimed in claim 26, wherein at least one of said process stations

has an air knife for removing excess liquid from said at least one work piece.

28. The method as claimed in claims 17 or 18, wherein at least one of said process
stations includes an air dryver for drying said at least one work piece.
30

29. The method as claimed in claim 17 or 18, wherein at least one of said process

LT



29. The nmethod as clained in claim 17 or 18, wherein at | east one of

sai d process - 17-
stations includes neans for stripping off any solder plated on the top or
bottom fi ngers. 30. The nethod as clainmed in clainms 17 or 18,
mherein a plurality of said process -gyations includes an inner cel

5 I 7 eln each of sai d
or ocess st at sl-[%ﬁ)gmcnx%gs %%a gsfgrjan [gnuége a%}' qgldé‘r plﬁ{:%éﬁ?thcv@ﬁg f)(ﬂ ofil gn%: S.

clainmed in claim18, wherein said process statlons i ncl ude a Ioadlng 10
station for Ioadlng said at | east one work piece into a respective one of
said work pi¥te The mefhekes claimed ingdaims Hher At Wherchisa @luaplite il saidc peocess 32,

wherei n sai ncl ude an unl oadi ng station for
unl oadi ng sgﬁﬁkﬁgﬁﬁggg{ﬁ%ﬁgaﬁﬁpk pi ece froma respective one of said 15
wor k pi eceshol ders.

31. The method as claimed in claims 17 or 18, wherein each of said process stations

includes an outer cell.

32.  The method as claimed in claim 18, wherein said process stations include a loading
10 station for loading said at least one work piece into a respective one of said work piece

holders.
33. The method as claimed in claim 32, wherein said process stations include an

unloading station for unloading said at least one work piece from a respective one of said

15 work piece hoiders.
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