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.METAL FI'NI'SHI NG TREATMENT EQUI PMENT FI ELD OF THE | NVENTI ON The invention

relates or performng treatnent processes on 3SHAPSE06

el enentsﬂlmmm\“ﬂ\mmﬂmmL IOconnectl on related el ements DESCBQ?‘E’%‘I’OQI OH— Tgé _
RELATED ART h@nMS-A-4534843 an apparatus for the plating of the contact

el ements of encapsul ated el ectronic conpohents is disclosed. The parts to
be plated are carried through each of a plurality of treatnent stations

i ncl udi ng the principal qhaﬁing@ﬁ R{eX|bIe conveyor
belt constructed from an €fe 2 erein the

IREATM e
conveyor belt | ectrodes of the plating current supply
system The dﬁgg;géiﬁ:ggﬁégbghgggiﬁ consists of a stainless steel belt
running in a horizontal aligned |oop with the web of the belt vertical.
Such equi prent is AR dveRBOMIelatestp WEY%e0 (5382 rinmanwindatthe ppdogtsal bh Yo
process stations is arranged in a circular array i'n order to save space,
1. e. to reducshaphielelrengtand ctopaniedodrectior felged clb@khts passi ng t hrough
treatment processes arranged in straight line. In the systemdisclosed,
four consecutive plating stations are used. Each plating station has an
inner cell within a conmon outer cell for the four stations. A plating
system previ op will now be described wth
reference to ' i appl i cants have designed a
pl ati ng systen1conpr|5|ng a plurallty of nodul es of process cells using a
nmodul ar  construction. Figure 8 shows a single process station (30) having
a top cover (31) covering the process cell. The top cover (31) further in
cooperated with shiitWPeA-#33843 an apparatus for the plating of the contact elements of

a0

encapsulated electronic components is disclosed. The parts to be plated are carried
through each of a plurality of treatment stations including the principal plafing batbs,
on a continuous, flexible conveyor belt constructed from an electrically conductive
‘material wherein the conveyor belt acts as one of the electrodes of the plating current
supply system. The disclosed conveyor belt consists of a stainless steel belt mnniag in
a horizontal aligned loop with tﬁe web of the belt vertical.

Such eciuipment 1s also known from WO-A-OOS 3829 in which a plurality of
process stations is arranged in a circular array in ordér to save space; i.e. to reduce the
length compared to a linear belt passing through treatment processes arranged 1n
straight line. In the system disclosed, four qopsecutive plating stations are used. Each
plating station has an inner cell within a common outer cell for the four stations.

A plating system previously proposed by t-he Applicant will now be described
with reference to figure 8, 9 and 10. The present applicants have designed a plating
system comprising a plurality of modules of process cells using a modular
construction. Figure 8 shows a single process station (30) having a top cover (31)

covering the process cell. The top cover (31) further in cooperated with shuttle (33)

IR
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. 03.04.2006 2 for controlling the flow of exhaust. The process treatnent
cell further designed with cover (34) with a transparenp,ppenh8dos 35)od or
the'treatment cells for safety of operator view ng during the treatnent
process taken place. The strip-shaped elenents are attached to the belt
(‘not shown) passes through the process tréat ment cel l (32) via the opening
slot "(36). The plating systemmy have a plurality of such cells or simlar

process stati [WicFe [ . imted to, one re.of cells
per f or ni ng, dgggg?t?&ng‘{‘éj%?g’& ?géxélg? %ta{ghel Pﬁ&f“%ﬁ%ﬂé”h@ﬁ{@%ﬁbﬂ?%@ " usi ng
mai n water, rinsi @t% us'hn de- ionized water by spraying and/ or high
pressure jet, COfEREYY 91 e@gfaé]ég?rﬁ@t,(’péﬁinﬂ (&1 dRT g treassing eelipioasafagy, of
neutralizing, air knife, drying, buffering, stripping. O her baths or
stations may PRETAACYIEHES dyFing ibstreatmeridrespenemplaon Thestieshaped cpreaess
and product. At one end of the line of cells or nodules there is an

automatic. | oadiangrhappathabak (atdhowhppaidieiroagh edtpoddsh &restileaBEHiNg2) via
apparatus. Figure 9 shows a cross section through a portion of production
| i ne. The bel IheoEéerQQslG gyi ng a reel lead frame (40), is suspended

hori zontally with the belt" web vertical. The belt (100) carries the | ead

frame (40) by nea ri 20). . Figure 9 ‘itl;ﬁ(")f | east, parts of three
different cells aggaet Iaetﬂ.@e#}gte%larsns ga‘f%ar%lﬂ‘ij‘ﬁtye \é\%f:,eaﬁsaor PrEE HoRFscess cel |
(41), a buffer cell 54 -%nd a plating process cell (43), in that order.
Lead franes niS/958 WSTuiE, DHERQt lgiteda, pelor mpce pEcellsrpenfayming, desoplang, ed on a
plurality of spaced rollers (44) (one is shown in figure 9). The height of
the roller (4djctrocdeflagiang;anpeid abtivationgiising egug anadwatet,iridalg @itpudt or  (45)
so as to accommpdate various

1onized water by spraying and/ or high pressure jet, electro-degreasing, acid etching,

solder plating, neutralizing, air knife, drying, buffedng,'stripping. Other baths or

stations may be included or substituted depending on the desired process and product.

At one end of the line of cells or modules there is an automnatic loading apparatus and
- the other an automatic unloading apparatus.

Figure 9 shows a cross section through a portion of productioﬁ line. The belt

(100) carrying a reel lead frame (40), is suspended horizontally with the belt web

vertical. The belt (100) carries the lead frame (40) by means of grips (20). Figure 9

shows at least parts of three different cells and the belt passes through each df,' a

predip process cell (41), a buffer cell (42) and a plating process cell (43), in that order.

Lead frames may be simply held by the belt grips, or may be supported on a

plurality of spaced rollers (44) (one is shown in figure 9). The height of the roller (44)

can be varied by an air regulated cylinder actuator (45) so as to accommodate various

size of lead frame. The optional roller system of figure 9 ensures zero dropages even

after a long run because the lead frames are held top and bottom.



size of lead franme. The optional roller systemof figure 9 ensures zero
dropages even after a long run because the | ead frames are held top and
bottom Date: 03.04.2006 3 In fi gure 10 a cross sectional view of the
process station (30) of figure 9 is shown. The belt (10®)tepagsSest.lzoo6gh
an inner cell (37) containing electrolyte and an anode bar or anode basket
with solder or plating material. A cont act 3 br acket (38) passes through a
pl ugged hole (39) in the malllof tgg cellt(32) an?hhgldshaag;giglyafgggbly

0). A contact bar bel t con S W rus (
((jﬁl’l) ng pl ating. wrl?gﬁl}ﬁh@ sUppi Sl(eélbor%ab‘("teﬁ’eoaf%&ﬁgwcﬁﬁi@%? f%ggfiggf"'étls)he

ct bracke from ext al source (not shown). spring gr (51)

ggm gcts the GoRYActRadsit (LY pesrss thipughdneinper esdl (37 kaostinimhelectrolyte andias
conpl eted by the electrolyte and the anode naterial ~of the anode basket.
The same pl at PReAess e Amads beskeewitheqidir edplatnpmateeiakbinf doatact backd: (38)1/ | ead
all oy depending on the article to be plated. In the prior art a system

di scl osed in biSses thdadha43ugred h‘ﬂ@(&9pﬁ588%llidf-tlﬁegceﬂe(@?)%@rh)bl&sgﬁ151’%5 orm

t edi ous conversion in cleaning up the process cells_frorlsln 3 C enistr¥
to the other. adsepBly GoGALAEad?BE! Hfthe BB ] N it B RS e purity
of the chem C?BJ i nvyo VZ may %e ?n doggt . %%rl\?%%g gﬁ%qﬁfgﬁ‘#V It is an
obj ect of the, pr ni. _inventjon taq. ress the abovepentione
di sadvant agesdl\%ﬁrgi&fa hréé'prbr{ﬁ"gpl QPPPPq*FﬁéO HHeaeeBRY AR fhe cpntakt braeket |
i ndependent continuous conveyor belts or other means to hold the
stri p- shaped &P@nf‘é%?@?l SPHEER (R ShewpaAaipriak eoip (6 hecontasts theltorsadtibanand the t he
strip-shaped el ements clanped onto the belts or by other neans passes
t hrough a pl ugricletty befplatedi dhe nulenit istcomptarhby pieetessBE 41l tBaahodd haRdal

of the anode basket.

The same plating system is often required to plate either tin or tin/lead alloy
depending on the article to be plated. In the prior art a system disclosed in US-A-
| 4534843 and WO-A-0053829 it is necessary to perform tedious convérsion in
cleaning up the process cells from single chemistry to the other. Long cleaning period

cause’s production loss and the purity of the chemical involve may be in doubt.

- SUMMARY OF THE INVENTION

Itis an object of the present invention to address the abovementioned
disadvantages with the prior art.

The equipment being built with two independent continuous conveyor belts or
other means to hold the strip-shaped elements, running in parallel of the same
direction with the strip-shaped elements clamped onto the belts or by other means
pésses through a plurality of independent treatment processes on each strand.

The invention provides a solution of single metal finishing treatment
equipment, wherein the equipment is adapted to receive two parallel belts or by other

means to perform plurality of treatment processes. Treatment processes of each belt



The invention provides a solution of single netal finishing treatnent

~equi pnment, wherein the equipnment is adapted to receive two parallel belts
or-by other means to performplurality of treatment procgsses.odreatisiy
processes of each belt Date: 03.04.2006 4 are carried out sinultaneously
and independently over the treatnent baths. The treatnent baths of the
equi pnent conprises of an outer cell and 4n inner cell, the inner cell is
further divided into two conpartnments. This construction enables the

systemto perfar if f t ment._processes i ndependent |y a
si nul t aneousl %/r%c(fh%gtd hoél?éﬁﬂlltl%lg g'cﬁgé/ead]gérf %Pr%r}g[eegt?%?vetrﬁ%e F%"ﬁﬁ?}?ﬂ)ﬁ?seﬂgﬁel ts. The
process may further i se of independent supply units with their own

conpr /
contact assenBFiEENHALELRE sHuRBen cCRBPHES SEAUPRHSGT ehin amianer cstl, thhe i nner
cells. The invention also conprises a detachable process cell nodule for

fast conver si omendelltip &atheedivigaddoeswoanupatmsents h&hipuonityuctbn tnabddsent bat h
over human error. This invention can use nost of the different treatnent

cheni cal s reqsysteattoperfong differeaessumdh grdcassentndepenatnt Pasd aenuaidohal en
nodul e enhances the flexibilities of equi pnment wherein one or nore

treatment pr 0@1@%§ﬁ7§s§%§5ﬁ ng%ﬁ’l@foif%ért@g p%z{ill@l%ltg.r der of configuration

dependi ng on the of strip-shape enents on the belts. The invention
al so provides a treatment s ﬁsyt@gbi ncl udi ng. .t he grocess station of the
I

i nvention and two sub®Panti drRMPEFe UIRTRBINT SURRIY MBHY &b thoedt R d
within the other. The jnvention now described in nore detail, with
reference to FIREACt aEEBRPETHIFRR§CH RRANE B TesPandinE 6PmpFitganeofthe nowk ¢egist he
plan and front elevation of the invention of the netal finishing treatnent
equi pment. The fi glieinabrsmni sl @atpesed héetabalsle pusdeneel binotitie fhehits’

conversion of treatment process and also the purity of treatment bath over human

error. This invention can use most of the different treatment chemicals required by the
process. The invention of this convertible module enhances the flexibilities of

'equipment wherein one or more treatment processes can be configured in any order of
configuration depending on the need of strip-shaped elements on the belts.

The invention also provides a treatment system including the process station
of the invention and two substantially parallel conveyors, one conv.eyor nested within
the other.

The invention now described in more detail, with reference to the
accompanying drawings, in which:-

Figure 1 showing the plan and front elevation of the invention of the metal
finishing treatment equipment. The figure also indicates the construction of the belts’
pulleys arrangement in bot.h views;

Figure la and 1b show the front elevation of the driven belt unit and the driver

belt unit respectively. Constructions of all the pulleys are mounted from the top of the

structure for better clearance to the processes carry out over the two belts;



pul | eys arrangenent in both views; Figure la and I b show the front

el evatton of the driven belt unit and the driver belt unit respectively.
Constructions of all the pulleys are nmounted fromthe to A t ure .
for -better clearance to the processes carry out over thegf%%'bgsfgﬁ'%ggé:
03.04.2006 5 Figure 2 shows the sectional view of the process cell '
i-ndi cating the position of the two i ndepehdent belts passing through the
outer and inner cells; Figure 3 shows the sectional view of the process

cells according togan mbodi ment ;. Figure 4 shows plan view of the |oading
appar at us accor di ng?%uée gﬁ““@rﬁﬁ%&?%ﬁ??‘”ﬁ"@ﬁﬁé Péo%‘?ﬁ%%@ ‘Qg’éf%t”éa G &P HA" f
components of the |oader of figure 4; Figure 6 is a plan view of an unl oad
appar at us accdtdigrepentenehtbRaseng throyghytie eutpr ang ianereetisional vi ew of the
detachabl e process treatnent cell indicating quick detachable outer process
cel | being novabl eFamrrahskiwsehnatdtivealeribedi thentocessiejlsmnectdding hows a
perspective view of a genetic process nodule formng part of the treatnent
processes; Fi gubedithens a side sectional view of a portion of a nodul ar
system Figure 10 is a cross section through the process figure 9. Plan

and si de e'evatiOnF§#9¥§ﬂﬁﬁ%Jﬁ59WﬁwhﬂkﬁéQﬁﬁﬁga&%ﬁﬁgsg%%%g%ggthUble bel t

metal finishing treatnent equi pnment accor an-e " of the
i nvention. A sgrcii.es of process treatnment cells (1) of figure 2 are
arranged in afPay“'ff™8eries to each other with individual outer and inner

cell s separated and. housed in _the enbodi mrent as an independent nodul e.
Figure 5 shows side elevation of components of the loader of figure 4;

Figure 6 is a plan view of an unload apparatus according to an embodiment;

Figure 7 is a sectional view of the detachable process treatment cell indicaﬁng
quick detachable outer process cell being movable as an alternative efnbodiment;

. Figure 8 shows a perspective view of a genetic pfocess fnodule forming part of

the treatment processes;

Figure 9 is a side sectional view of a portion of a modular systém;

Figure 10 is a cross section through the process figure 9.

Plan and side elevation views are shown in figures 1 and 2 of the double belt
metal finishing treatment equipment according to an embodiment of the invention. A
series of process treatment cells (1) of figure 2 are arranged in array in series to each
other with individual outer and inner cells separated and housed in the embodiment aé
an independent module.

The feature of the present invention is that two belts (2) and (2a) are arranged
quadrilaterally and the process treatment cells (1) of figure 2, to be described in detail
later, are adapted to provide treatments independently to the strip-shaped elements of

the two belts 2 and 2a .



The feature of the present invention is that two belts (2) and (2a) are

arranged quadrilaterally and the process treatnent cells (1) of figure 2,
" t'o- be described in detail l|ater, are adapted to provi depd¢eatd®nds. 2006

i ndependently to the strip-shaped elenments of the two belts 2 and 2a .
Date: 03.04.2006 6 At one end of the equipnment are driver pulleys (3) and
(3a) for each belt and at the other end ®f the belts are arranged around
driven pulleys (4) and (4a) The strip- shaped el enents may be | oaded onto

the belts either by manugl eration or , alternpati.yel n_.autonptic | oader
may be provi ded atXttCHE: eﬁ‘ai(’&g’ﬁ? eﬁH‘IWWE”@ﬁ”W@é&b} a”é&fat)ﬁ%freﬁ‘ﬁkﬂng?“ Bmatic
unl oadi ng apparatus may_ be provided at the end having driven pulleys (4)
and (4a). Auttberathiccendoeidhabelsrmee amingadpiogndgpasmpullsyacdandi4ry The skip-second
aspect of the invention are described in nore detail in connection with
figure 5 andhépddedlenentfmay be dsded oatinehlts 2ithéd mmedyal apaaiaioig to the
invention is shown schematically in figure 2. The two belts (2) and (2a)

are arranged a¥@fatiGal/la adighatig @RAEALLY bOBIA deBlat iR BAER PR3 Blnd! (%zt
whi | st passing through a particular process treatnent statiion. The belts

2 d (2 [ L. Rdivi | ' h | I. (5) of th
brocess cor | Feepi g tint W MR Rs B DR e R €6 o B (b) by
f i ppi fj 6 d (6a, [ d.in the t t ment

Chom cal  scBRVAR BHUEXRoL 1 (49 ARSTREIAc o8 T FlGRRh RIS & GoiL 0 2

material housed in conpartments (9) and (9a). The conpartnents nay contain
di f f er ent natse¢dndlaspect op thedivegtiomareaigsdribedem mood dataibat svenectpnoddsSase 5
Figure |l a shows the driven belt unit including for each belt (2), (2a), a
bearing. housind@ Held).., a main pulley (71) and an idler putley (72). Figure
| b 'shows the driver
A process treatment station (1) according to the invention is shown

schematically in figure 2. The two belts (2) and (2a) are arranged vertically and

generally parallel to each other at least whilst passing through a particular process

treatment station. The belts (2) and (2a) are received in individual slots in the outer

wall (5) of the process cell. Strip-shaped elements carried on both belts (2) and (2a)

by means of gripping fingers (6) and (6a) are immersed in the treatment chemical

separately in the process cells with independent treatment material housed in

compartments (9) and (9a). The compartments may contain different materials

depending on requirement of treatment processes.

Figure l1a shows the driven belt unit including for each belt (2), (2a), a bearing
- housing (70), a main pulley (71) and an idler pulley (72). Figure 1b shows the driver

belt unit including for each belt (2), (2a) drive motor (73), a tensioning cylinder (74),

a main pulley (75) and an idler pulley (76). Both the driven and driver units are

mounted an over-hanging method, that is the bearing housing shaft (77) and drive

motor shaft (78) are facing downward. The over-hanging arrangement creates more

space for the loading and unloading apparatus shown in figure 4 to 6.



belt unit including for each belt (2), (2a) drive notor (73), a tensioning
cylinder (74), a main pulley (75) and an idler pulley (76). Both the
driven and driver units are nmounted an over-hanging nmethod, that is the
bearing housing shaft (77) and drive notor shaft (78) are f ﬁing 2§mnmard.
The over-hangi ng arrangenent creates nore. space for t R@tEsa 'nB ahdo®

unl oadi ng apparatus shown in figure 4 to g. Date: 03.04.2006 7 The process
treatment station (1) is shown in greater detail in figure 3, which also

shows that a separpfe,BEdis edSRATDhLYof éghsh%%(i nﬁ%ﬂe(r'fgfa?@;ﬁ ged%,gﬂmri each

belt (2) and (2a) respectively. The brush asse enti cal

to that descr] i ctign with fi 1 ve. In dition, brush
assenbly (| Céal%)oe%gmné%aﬁt% ggg %r%!eootr%s\ér\f aé%?{??lgkl{ozia{}g&ﬁ%g 1?/\%5"?’”@3) Obefadf‘g%lt ner
process cell (7),.in order tq contact a contact bar of the belt (2a). Each
conmpart ment  of%(R® FIRTER VY ol uetssembly (1Q) mpnbs wisatical tothat §€S©mbf38 in

drai nage box (11) and. (1 la). Oher features of the process cell may be
the sane as hasetiopedth ingworAebevomn widitior, i duushsasSeralig (90a) Theognied pi ng
fingers (6) shown in figures 2 and 3 is the preferred gripping fingers and

i s the subj ecthe oéntitahéivaiing Wal{8Bof the tmeENDLAE cBPPY) 6 dkd@Mo NBntact a contact
SG A-9905316-7. However, alternative spring grips my be used such as that

di scl osed in diSoAud3d843. Wil st the process cell for the treatnent system
has been disclosed in detail, it wll be understood that other process

ells, for exanple,the electrol ytjc.deflash a t.he predip. process cells,
ﬁay ‘al so be )z;dggt %CE80§8a%655%b%%em8%ﬁagﬂmtl? Bﬁ’lt[‘)’h‘fﬁgllt‘gmgfts PWB belts.

In certain cases, for exanple rinsing process cells may need to be adapted
only to recei ¥anegPBIl {sand ¢ 1a), Oshes dertwranef @n@rqy@sa@elémeybeﬁmsamdsby a
di stance of about 295mm (

described in connection with figures 8 and 9. The gripping fingers (6) shown in

figures 2 and 3 is the preferred gripping fingers and is the subject of the applicants’
co-pending appiication No. SG-A-9905316-7. However, altemative spring grips may
be used such as that disclosed in US-A-4534843. |

Whilst the process cell for the treatment systemn has been disclosed in detail, it
will be understood that other process cells, for example the electrolytic deflash and
the predip process cells, may also be adapted so as to provide independent treatment
of two belts. In certain cases, for example rinsing process cells may need to be
adapted- only to receive two belts.

In an embodiment the belts are separated by a distance of about 295mm (+/-
40 mm) and the total length of the system is 20m compared to 35m of the same
treatment processes for prior art single belt systems. However, the separation of the
belts may vary. In a particular embodiment the belts are separated b); 295mm (+/-
40mm) through the initial treatment process stations, whilst towards the final
treatment process stations the belts distance narrow down to only 65mm (+/- 40mm)

with the assistance of pulleys (3b), (3¢), (4b), and (4c).



40 mm) and the total length of the systemis 20m conpared to 35m of the
sanme treatnent processes for prior art single belt systens. However, the

separation of the belts nmay vary. In a particular enbodi ent :t |:[2 e
segarat ed by 295mm ( 40mm through the initial treatnent pra&cees&%s‘:bg’tl 3%0?

whi |l st towards the final treatnent procesgs stations the belts distance
narrow down to only 65nm ( 40mm) wth the assistance of pulleys (3b),
(3c), (4b), and (4c). Date: 03.04.2006 8 In an enbodinent the belts (2)

and (2a) have indi i hahbdREsQhsbdIR @ @a) hSe ikl iliSal B PSs E,b.séﬁgbe e

sinmul taneously to performtreatnment process on different stri

: i : d t t materials,. . The equi pnent of
the Tnventon 8 Qur Lal e PSR ot R B bl B G T e e aeament s
i i ngl tri,p for r.in reel form_  The equi pnment according to the
Ieprbzljin?reﬁtSo;élgrinarﬁltf‘gk%fﬁebenép%rﬁﬁie[ﬁ?és PHERme eIl vaded manual |y; however,

it is also possible to use an automatic loading and/or an automatic
unl oadi ng appar at uSheeéamesnigf ths inveationisenitabln foritreatthent pasessef of aieigh ng t he
outer ‘-belt (2a), it is possible to use a standard automatic |oading and

unl oadi ng appdeptdidembionevengleismip fofm eakeredll fohgadi ng i nner belt (2) it is
necessary to use a new autonmatic | oadi ng and unl oadi ng apparatus. This

i nvention al so safpy [angnhgcgogdﬁgggm@tmﬁgdl @%f Qgﬁgwggtcia?ge ilq'_sag%r%qui red

It o g_er o mda et o '?'thl 02 E o;rgﬁ'g | oadi nI eaggl_ un?lcj)adi ntgi i
aggalr 2’? ugnac (L:!igl ?gl?lgdga Hfg%mgﬁ&g%ég‘?%eﬁ’t Eisﬁrsé) %Qﬁgh}rc‘? P 1§ ?rb%“r‘%mﬁt.“i @a@PEThe mai n
structure of eagh is constructed independently fromthe main equi prent.
The oper at i of " P 2BO™RUE MAREINg 3APFIF a¢cordipg frathamteation.
In the case of loading the outer belt (2a), it is pdssible to use a standard
automati¢ loading and unloading apparatus. However, in the case of loading inner belt
(2) it is necessary to use a new automatic loading and unloading apparatus. This
Invention also safe guard the investment in case the invention is required to perform a
fully automatic operation through a single unit automatic loading and unloading
apparatus.
| ’fhe autorr.latic loading and unloading apparatus according to an embodiment
are shown in figure 4 to 6. The main structure of each is constructed independently
from the main equipment. The operation utilizes a single controller for parameter
entry and mode selection. The automatic loading and unloading apparatus are both
equipped with touch screens to enable operators to perform operation and conversion
of individual strip-shaped element. Built-in database system with pre-loaded
parameters minimized human errors. The apparatus are also equipped with

sophisticated communication protocol linking the main equipment and the loading /

unloading apparatus to synchronize the parameters preset by the responsible

personnel.



entry and node sel ection. The automatic | oadi ng and unl oadi ng apparatus are
both ‘"equipped with touch screens to enable operators to perform operation
and conversion of individual strip-shaped el enent. Built DatedaPdbf@ée2006
systemwi th pre-loaded paranmeters mnimzed human errors. The apparatus
are also equipped with sophisticated commynication protocol |inking the
rai n equi pment and the | oading / unloading apparatus to synchronize the
paranmeters preset by the responsible personnel. Date: 03.04.2006 9

Referring now to fikefeeing rmmdtoHigurd1e andis QAR 6 mh Q@ faR conpri ses,
for |loading the strip-shaped elenents to the iﬁher Segﬁﬁﬁgé%aé%ﬁgﬁﬂ?ﬁg

conveyor nodulfer loadid) tH itMERAK i ts ), -a sweeper mpdul e
(13), a fli pperrm)dluFé (tlg),%d%?ﬁﬁrt{%%&%&63‘1@?\,%8%“5C%*V&?‘Pf module

adj ust nent no I AV, 0- tor with its positioning contro
nodul e. Thereq?%ﬁgﬁégkg%éﬁﬁgﬁﬁg%ﬁég{%OXHEQHBFFQ3HF%F“3Uﬁdeﬁﬂduwvg@duk(16)
that runs bet %?)nabhﬁ' toQl of trﬁ | oadi nd(_g conveyor (12) and the sweeper
modul e (13). I'hof GRFCTEYSR (H Heihh@idihadiustrent madulei? atroen oy safvo-

aut o- pi ck-and-place, arm places the strip-shaped elenments into carrier

(17) of the | GIPMY!tenpesibonipg eyntrofedulet There Shalpe sh Bl EHERbSe 25 % 0rzontal
transferred up the | oadi ng conveyor (12), which is inclining at 45 cPegree

as shown in fiimglexeobyeybhel 63 tiait ﬂ:r&hﬁﬂ%ﬂ:m@ﬂle@t@ﬁ%&&x@ﬁagﬁiiﬁgwff\% 8?@229%%&%88 t he

sweepi ng nodul e (13) and transferred in a horizonta rren

outer belt _gwagpebioliie (@g,)t_i on of a horizontal index conveyor (16)
responsible to transfer strip- shaped elenents to a feeding conveyor (19)

oot a1« Sho, B HREIBLAREN B b SHRNEYSY et aapiihe i)
shown in Fi gu{)l%cellsathé Qtrngys Qpédhe?er\lllvgxlltls( iinrgg c;)rgearr?lg)lgg thg T(tJaczl't .

i g conveyor (12). The
strip-shaped elements are transferred up the loading conveyor (12), which is inclining
at 45 degree as shown in figure 5, the strip-shaped elements are removed using the -
'sweeping'module (13) and transferred in a horizontal orientation acfoss the outer belt
(2a) by the action of a horizontal index conveyor (16) responsible to Uansfer Strip-
shaped elements to a.feeding conveyor (19) at the distal end of the horizont.al inde;c
conveyor (16). The strip-shaped elements are removed from the cénveyor (16) using
sweeping module (13a) shown in Figure 4a through the walking beam (18) onto the
inner belt (2) by the action of conveyor (19)- as shown in figure 4.

Strip-shaped elements are transported automatically into position on the inner
and outer belts (2), (2a) separately. Loading of the outer belt 2a is achieved in a
conventional manner using a length adjustment module (21) and feeding through
conveyor (19). The length adjustment module (21) is a manually adjustable device,
which is set for the length of the strip-shaped element. Both the feeding conveyors
(19) are speed synchronized with the plating conveyor to avoid strip-shaped elements

being miss-fed or overlapping each other. Loading of strip-shaped element onto the



[ [ in figure 4.
inner belt (2) by the action of conveyor (19) as shown in gur
Strip-shapeg éle%ents are transported automatically into position on the

[ I
i and outer belts (2), (2a) separately. Loading of th té)yt&g.é) o
: gﬂ:(r:hi eved in a conventional manner using a | ength adj us%rrent rmd/’ﬁ'l e 0(26[;1)

[ ' t nodule (21) is a
and feeding through conveyor (19). The lepgth adjustnen
rmanual | y agj ustabl e device, which is set Rgr the length of the
strip-shaped el enent. Both the feeding conveyors (19) are speed

hroni zed vinhdr bieh2)pib BLifoiencAQRABR kL Bp YR 8l . Ps SHADS RS
'ls))éin(r:\gr(r)ﬁms;-fed or ovgrllaagpi ng each gt her . pL%a ing of &tri p-%ﬁﬁpﬁ& BiC¢hEnt

. . h th
onto the Date:he@dy QdcrBih a“]d?dé%{]ﬂaggogguhe(at%zeshg)g@g% ormed through the top

HAMa8Rs-and al so to
he out er conveyor reven _ _

;PgsiedgftLe accessiTk?lielwi/ihglfl aglf {Tai rgten nce. Tlr11e Wi dth,at_dj ust rrgtnk:,dfrtrggutle (t2)2)
allows for variation in wdthBH ”éﬁi(rzlzﬁ)@ %"rﬁ%{@éda@%‘ EYRe A tVel itiehstogn ﬁ
perform ng autpmaticaldy through the preset paranmeters through the touc
screen. An um%%ﬁﬂ%&”éfﬁ‘ Watai<an de petforging eumaginbibdihnemph ths pea@wn |nb )
figure 6 and conprises an unload buffer conveyor (23), (23a) driven tyI a
AC notor, an pAfagwters Supypbrtbe toakh ecreé4) | ~(24a), an unloading hori Izon at
conveyor (25), (25a) driven by a pneumatic system Strip-shaped el enents

are transferred bagl irfoddi e{pm@ﬁg%@&g I an%ﬁ{yggf e%ré .isa %lfj"lﬁgniff%&%@i(mzﬁjga) .

Strip-shaped el enents fromthe equi pnent “are u

[ | ' 23a). The
27), si st anc f huffer conveyor (23), (
w dth of the F pe.s?h%%‘é%@é?f;f‘%ec,?pxexoﬁzﬁkgﬁ:&gvgéenhoyhm  prisgsanmiae
ervo-notor af_ th nl oadi station (27), (27a). The spee ‘
ionveyor (23) %up(pﬁgéi?ﬂ?r égm%g)’ég unfogdinghorizaetaptanveyny (25) (25 drisen Bgat 0
" ensure that the stri p- shaped el enents unl oaded .
pneumatic system. Stnp-shaped elements are transferred back to the interchangeable

container module (26), (26a).

Strip-shaped elements from the equipment are unloaded at the unloading
| station (27), (27a) with the assistance of buffer conveyor (23), (23a). The width of the
strip-shaped elements is taken care of by a programmable servo-motor at the~
unloading station (27), (27a). The speed Qf the buffer conveyor (23), (23a) is twice as
fast as the plating conveyor so as to ensure that the strip-shaped elements unloaded
from the belts of the equipment do not obs_truct the on-coming materials to prevent
unnecessary collision.

The horizontal conveyor (25), (25a) is provided to enable operator to do
random inspection of the treated strip-shaped elements during the process of
treaFment. The containers or magazines are automatically interchangeable in co-
operation with the lot control.respectively.

An alternative embodiment of a process cell according to the invention is
shown in figure 7. The improvement comprising a detachable process module (60)

including a process tank (61) and associated apparatus in a lower part of the structure.



fromthe belts of the equipnment do not obstruct the on-comng materials to
-prevent unnecessary collision. The horizontal conveyor (25), (25a) is
provi ded to enable operator to do randominspection of the treated
strip-shaped el enents during the process of treatnment. The cont@d N S s
magazi nes are automatically interchangeablyg in co- operation with the |ot
control respectively. An alternative enbodi nent of a process cell according
to the invention is shown in figure 7. The inprovenent conprising a

det achabl e pr ddegsogeositahle ({HOF the protesslindguld (PU)QLa5Smta MK LB f%'ags t
associ ated apparatus in a lower part of the structure. Date: 83. 4. %(O%f 11

h alndko elqba 0 e a [ ] h
brockss tank of the outor e (aar e horBrian) iR IEAst HeepAtite {ank

process tank of the outer belt (not own
62) of th 6 1) Sid; ' he i belt (2) as shown. A
Cover (64)  at Caoned 15 FhEnkerth GREERA PusntoThpdRbennhe i prississe

t ank 61 62 e he detachabl e process nodul e 60) is attached to
tﬁg rsral(n )stfﬂg?{]rcg)/?r\é\gf&l tf‘?lp%i)cﬁs?sé? (e agﬁiﬁ@@i”h‘%qﬂth@ Idetapéwtf)egscessmhmn

including the detachable unit is the treatment station including a
treat ment cel (00)an@ftaghed @ahermmin stanskure (63) He adetfeaedlaind odinidnt thERRodg¢RI Ni N
process stations have internal and external process cells that cannot be

separat ed.  Theaporeiehuigythe demeinibld g0 RS et iticf ShALNAR L G RAGESS)
nodul e (60) provides a convenient neans for altering the process pereic or med

on the stri p- shbpeeatrRheARR .ocess cell can be detached
and change to anot her trea%nrr%lgfta Etﬁaaﬁméﬁ g;‘}‘t"]?ee‘g%‘gg‘igﬁ’éo%eﬁ%ﬁa%?f&&%{%| e

process nodul R r enovi he hazardous chem cal in the process
and storage tg‘ﬁéﬁg\ﬂﬂmeé{ég’éipé%ﬁmeﬂgMWP JeR9BHd on has been described, -

vari ous . . :
The present embodiment incorporating the detachable process module (60)

provides a convenient means for altering the process performed on the strip-shaped
element. For example, the process cell can be detached and change to another |
treatment material by replacing the detachable process module (60) without removing
the bazardous chemical in the process and storage tank.

Whilst an embodiment of the invention has been described, various
modifications will suggest themselves to those skilled in tﬁe art withqut departing

- from the scope of the invention as defined in the appended claims.



nodi fications will suggest thenselves to those skilled in the art w thout
~departing fromthe scope of the invention as defined in the appended
cl-ainms. Date: 03.04.2006. 12 CLAIMS 1. A treatnent process station for
treating strip-shaped el ements, wherein the process statipgRel.Spadgpt edpk0
receive two conveyors (2) and (2a) and treat strip-shaped elenents on each
belt independently. 2. A treatnent process’station as clained in claim1l
and conprising an outer treatnment cell and an inner cell within the outer
cell, the inn@LA®d being divided into two conpartnments, each conpart ment
separately receiving one of said conveyors. 3. A treatnent process station
as clainmed in claim?2 and further conprising of two independent contact
brush assenblies (10) and (10a) disposed above a correspondi ng comnpart nent
of the inner ﬁnd oyter cells. 4. A treatnent process station as clainmed in
claim 3 wherein t hg\ FRERTHRRCesH LU IO Eeafingstin-ghaped elermsats mbateithie gr oup
consisting of various nmetal finishing treatnment processes for strip-shaped
el enent. 5. APIF@ASHEAR I9Ad8REdd0 secatvedwo asn@lyaisi(@paridy2e) adnrdatistip-shdpdag a
main treatnment process unit (63) and a detachable treatnent process unit
(60), each untlemfas oneed wilngdepmndemfy. sai d strip-shaped el ement for

i ndependent treatnent process. Date: 03.04.2006 13 6. A treatnent process
systemincluding at | east one treatnent process station as clainmed in any
one preceding claimand two conveyors passing through said at | east one

rocess statign. . : . .
P 2 A treatment process station as claimed in claim 1 and comprising an outer

treatment cell and an inner cell within the outer cell, the inner cell being divided into

two compartments, each compartment separately receiving one of said conveyors.

3. A_t_reatment process station as claimed in claim 2 and further comprising of
tWo independent contact brush assemblies (10) and (10a) disposed above a

corresponding compartment of the inner and outer cells.

4, A treatment process station as claimed in claim 3 wherein the treatment

process station is selected frormn the group consisting of various metal finishing

treatment processes for strip-shaped element.

S. A treatment process station as claimed in claim 1 including a main treatment
process unit (63) and a detachable treatment process unit (60), each unit for receiving

one of said strip-shaped element for independent treatment process.



7. A treatnment process systemas clained in any one preceding cla;ngg?greln

sai d conveyors are substantially parallel endless belts and on? o]

belts is nested wthin the othe&. 8. A_trﬁatnﬁg}npgngZ§£a§£§ .33 . 2006
imed in claim6 or claim7 and conpri sing _

?g? (3a),(4),(4a) at front part of the equ gpnent with a 59542?1(940 QT@

di stance between tangent of pulleys (3) and (3a), (4) ag ( dr|9eh AL

treatment process equipnent as claimed in claim8 inclu |ng a

4a) .
d a driving6unit A trh@meni pretessigystent neluth g lEé’é’Por‘I@aﬂr&t p?éfce {4)
and two i dler pul | eys (4b), (4c), the driving unit ol P ﬁ#%(?

pul | eys (3), (c&&he@ﬂﬂarty\/&elpgéc%mg@}é th8X§ r»@§*82mv g%ﬁ?sﬂrggitrﬁgqugpﬁé@ atdeast ai m

gquadrilateral form 10." A treatnent process eqU|

h that the
inth and driving unit are arranged suc
gﬁiﬁthfigys ?9??5%@£§#H?hd idler pulleys (72), (76) are suspended bel ow

respective shafts (70), (78).

7. A treatment process system as claimed in any one preceding claim wherein

said conveyors are substantially parallel endless belts and one of said belts is nested

within the other.

8. " A treatment process. system as claimed in claim 6 or claim 7 and comprising
main pulleys (3),(3a),(4),(4a) at front part of the equipment with a 295 mm (+/- 40

mm) distance between tangent of pulleys (3) and (3a), (4) and (4a).

9. . A treatment process equipment as claimed in claim 8 including a driven unit
and a driving unit, the driven unit including two main pulleys (4), (4a) and two idler
pulleys (4b), (4c), the driving unit including two main pulleys (3), (3a) and two idler

pulleys (3b), (3¢) arranged in a quadrilateral form.

10. A treatment process equipment as claimed in claim 9, wherein the driven unit
and driving unit are arranged such that the main pulleys (71), (75) and idler pulleys

(72), (76) are suspended below respective shafts (70), (78).



