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'EQUI PMENT FIELD OF THE | NVENTI ON The invention relates to aiﬁ%ﬂ-ﬁ%ﬁ—@#ﬂ%%
perform n rocesses on strip- shaped el enents and—éa'l—erd'l—r—oﬁrr*
connecti o m ﬁ[ﬂﬁlﬂﬁ%ﬁﬂuﬂmms DESCRI PTI ON OF THE RELATED ART In US-A- 4534843
an apparat | ati ng of the contact elenents of encapsul ated

el ectronic corfpfde€nts is disclosed. The parts to be plated are carried
through each of a plurality of treatnent statl ons including the principal

pl ati ng baths, on a con 19HFH% e cqrstructed from an
electrically conductlve Ri :k acts as one of

the el ectrod i supply system The di scl osed
conveyor bel m&ﬂﬁ%@%ss steel belt running in a horizontal
aligned loop with the web of the belt vertical. Such equipnent is also
known from WO A- 00EBgRetionyiplRieh (e piistennfar pgrfofming trsaienmt stastisonsn sigip-
arranged in a circular array in order to save space, i.e. to reduce the

| engt h conparsesbadelantrtneat elbatdnipasaenpntrblaedgherhérgat mnent processes
arranged in straight line. In the systemdi sclosed, four consecutive
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 ARPPTEER O VT E RGN RPEPESR bed with reference to figure
8, 9 and 10.L$%%‘pTEsenr—apgircanrs;ﬁave—gés ned a plating system
conprising a plurality of nodul es of process ceIIs usi ng a nodul ar
construction. Figure 8 shows a single process station (30) having a top

cover (31) coveri n%{the {%éocess cell. The top cover (31) further in
cooperated with sHnf S-é-lé )‘343 an apparatus for the plating of the contact elements of

encapsulated electronic components is disclosed. The parts to be plated are carried

through each of a plurality of treatment stations including the principal plating baths,
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 runnilng in
a horizontal aligned loop with the web of the belt vertical.

Such equipment is also known from WO-A-0053829 in which a plurality of
process stations is arranged in a circular array in order to save space, i.e. to reduce the
length compared to a linear belt passing through treatment processes arranged in
straight line. In the system disclosed, four consecutive 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 the 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)
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-controlling the flow of exhaust. The process treatment cell {HTLUCR3 . 04,2006

designed with cover (34) with a transparent opening (35) fof the tréatment
cells for safety of operator view ng during the treatnent process taken .
place. The strip-shaped elenents are att?ched to the belt (not shown)
passes through the process treatment cell”(32) via the opening slot (36).
The plating systemnay have a plurality of such cells or simlar process

stations incldiddgolRiglin@abw! drtkh&l: Qe g%_@ssocgealfmérﬁ Q%flfﬁrglllédaeﬁgﬁe%ugxﬁﬁh \r/]vgi o

descal ing, electro-deflashing, anodic activation, risin ,

rinsing usin -2 00 ter by sprayi nd/ or high pressure jet,

el ect rg- degr gcé)g?rn%%tp‘gg%gq@\fl’%air%né ,0¥ensl§$ g%:) ﬁ%l@? gﬁﬁmeﬂgﬁFJ&i 55?‘?% ,O?iai Ei Iéni fe,
drying, buffering, stripping. OQher baths or stations may be included or
su)l;stigt uted d®f ivha‘”ag%tlﬂ Hedrsamacns Pecesdaknd ipfcodbe strip-sRepeshelempss of
the line of cells or nodules there is an automatic | oadi ng apparatus and
the ot her an autitasaed © thenbdatiosshappaesses hrowhghe pr@eshivwmmeantoed$32)sezt i on
t hrough a portion of production |ine. The belt (100) carrying a reel |ead
frame (40), itsespeapeywd@d3borizontally with the belt web vertical. The belt
(100) carries the lead franme (40) by neans of grips (20). Figure 9 shows

at | east parts of TtH@rpq’rﬁin‘éisf}%t@?erﬂﬁyHﬁﬂelaﬁalﬁrﬁﬁtxc{}%kli’z%:élgn %gﬁ% r’g{;g&ggh each

of, a predip process cell "(41), a buffer c I ng process

i1 (430 R AR s S T M TP P A, 27,
i glur 9. Tr}a?ec rg!cgagsh%g, tarquicr: g!:tliv%rﬁog,dfridfs)mg using main water, rinsing using de-
ionized water by spraying and/ or high pressure jet, electro-degreasing, acid etching,
solder plating, neutralizing, air knife, drying, buffering, 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 automatic loading apparatus and
the other an automatic unloading apparatus.
Figure 9 shows a cross section through a portion of production 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 of; 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.



can be varied by an air regulated cylinder actuator (45) so &$L9:uce
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- accommodat e various size of |ead franme. The optional roller SySTELO 4 2006
‘figure 9 ensures zero dropages even after a long run because“ttre—tEat—

frames are held top and bottom Substitute sheet Date: 03.04.2006 3 In
figure 10 a cross sectional view of the process station (30) of figure 9 is
shown. The belt (100) passes through an inner cell (37) containing

el ectrolyte and an anode bar or anode basket with solder or plating
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external source _(not shown). A spring grip (5 1) contacts the contact bar
and the arti%pPec by Banpiubasket wﬂewégqr@ap ating madansl e eentpst brankee(38et r ol yt e
and the anode material of the anode basket. The sane plating systemis

of ten requi r gdsses tpbaghea plughed hale B nin thentdlbafdthakeibid?2) deprolds agpneh t he
article to be plated. In the prior art a systemdisclosed in US-A- 4534843

and WO- A- 005382nbly (30). AeoassEay oh Chalsdlf QDO) dRBcOUSitE BAMEhSIaIbIY (50) Cl eani ng
up the process cells fromsingle chem stry to the other. Long cl eaning

period causegiysinpHPiet CQHeAthSs%pEHE’d Ihge BH{shtayseQIbl)} Qﬁ)t) GhERL CaltadiyRiue My
be in doubt. S RY'OF THE INVENTION It 1s an object of the present

The. equi prent BorRe BLHECTE R 1 AR anE 4 SHR PG RV BYGPOgE Ts. or
th to.hold the strijp-shaped elenents, running in parallel of the
sane i oot {BHEIa P RAEIST RS G D Ceme B ie: P HHEEd BH¢E (IRe BT or by

other means 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 conversion 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

It is 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
passes 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



passes through a plurality of independent treatment processeg§,op £26hsheet
- strand. The invention provides a solution of single netal flng%‘rﬁf—gézmﬁ

treatment equi pment, wherein the equipnent is adapted to réceive two
parallel belts or by other neans to performplurality of treatnent
processes. Treatnent processes of each be+t Substitute sheet Date:
03.04. 2006 4 are carried out sinultaneously and i ndependently over the
treatment baths. The treatnment baths of the equi pnent conprises of an

outer cell ang @fritdB&7sikekdneotdMfand 1@H§Jenﬁ§4tfysdv§r Hérd'fﬂ%erg Uidephd nto two

compartments. This construction enable temto per orm I Tferent

treatment pr d SI rrul aneg usl t.he st shaped
el ement s o1|‘O ? %ﬁ&ﬁg%@?gf’@g%ﬁg@ en?@ lsﬁsr%caels% Ylfaﬁataﬁé?ne&g tﬁ%g 015

i ndependent suppl .th their own contact assenblles di sposed above
a corpr espondlﬂgf eglhﬁ%ftﬁemwgﬁét%“vmmpwq%s Thrp gonsHyeien @abigs sy
conprises a detachable process cell nodule for fast conversion of treatnent
process and abgemtihperfonm diffesint treatateneprocdsaestindapendéntlysmd senulemeodhy sn

i nvention can use nost of the different treatnment chemi cals required by the
process. The thewtdpishapedelentdntsoftbawes pirblled bergdul e enhances t he
flexibilities of equipnent wherein one or nore treatnent processes can be

configured in any Tokgescesd ma?‘ﬁmﬂeg%rﬁ H1§é%f%§ﬁ?@x@déﬂgsxﬁs}%ﬂ>l§ BRead Rl own

strip-shaped el enents on the belts. e invention al prow des a treatnment
systeminclu t i vent i
sﬁbst anti al | gbgtg?t ﬁg%@l%gﬁ\isgf}%%dg%bogg%C%%eﬁb£§d6?£ hedR argm\:/ﬂa%t tl}‘? m?ehrecegﬁ her .
The invention now.descri bed n nore detéla with reference to the
acconpanyi ng dr awi énveinHOWﬁ SR fOmpTERI RS R RpnPIgesHE ! nediiaf fasf ont
el evation of the |nvent| on of the netal

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 conveyor 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 both 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;



finishing treatnment equi prent. The figure also indicates the construction
of the belts' pulleys arrangenent in both views; Figure IaW@&

front elevation of the driven belt unit and the driver belt=umt
respectively. Constructions of all the pulleys are nounted fromthe top of
the structure for better clearance to thg processes carry out over the two
belts; Substitute sheet Date: 03.04.2006°5 Figure 2 shows the sectional
view of the process cell indicating the position of the two independent

belts passing thr qtlguhretﬂﬁo%ttﬁése@ 16ha) Q[ng%iftn%b geégiﬁgHg@g%&%gﬁ?p&{lﬁon of

sectional view of the process cells accor gure 4

shows pl an vi of . t.he | .oadi appar.at us, according.to a enbodi nent ;
Figure 5 shomtggvgr%gldg?%l\gggtﬂ)gﬂgﬁg HER %]I’tertaﬁg ”Fll?éaatb;of figure 4;
Figure 6 is a plan.view of an unl oad apparatus according to an enbodi nent;
Figure 7 is a secti8N&P SEP@wthsrseenenal sieschidhe Brospscebsaccpedingrionn cel |

i ndi cating qui ck detachabl e outer process cell being novable as an

al ternative amwdimenit; Figure 8.shows a perspective view of a genetic
process nodule formng part of the treatnent processes; Figure 9 is a side

sectional view of Rigweritshows pfanaviewdatiariosyisd &Paratky GdoRliddioiasm a cross
section through the process figure 9. Plan and side elevation views are
shown in figu@sdiméd 2 of the double belt netal finishing treatnent

equi pnment according to an enbodi nent of the invention. A series of process

t t t |1 : fd - - ' ' [ t h
ot her i th 1 nci vt dugn it EFt S8 AEUH AR ockDs ol SRR T e

enbodi ment as . . : : .
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 indicating
quick detachable outer process cell being movable as an alternative embodiment;

Figure 8 shows a perspective view of a genetic process module forming part of
the treatment processes;

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

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 as
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.



an independent nodule. The feature of the present inventiong s that twa
_belts (2) and (2a) are arranged quadrilaterally and the prm%
-ceIIs (1) of figure 2, to be described in detail I|ater, are adapted to
provi de treatnents independently to the strip-shaped elenents of the two
belts 2 and 2a . Substitute sheet ate: § 04.2006 6 At one end of the

equi prent are driver pulleys (3) and (3a)”"for each belt and at the other
end of the belts are arranged around driven pulleys (4) and (4a) The strip-

shaped el enents nay fg eh&’@g gﬁ&)%ehpﬁ%gﬁ%r}uﬁ' gsh@g‘tapgﬁﬁzr al, QB%IU r%cl 3” or

alternatively an automatic i ven s (3)

and (3a.) Fur r mor matl C unI adin ovi ded at
the end havi lrtlltgl]e ag?ﬁ%lr?fé%ﬁu? g%fe(%ﬁa“&ﬁ ATOYR S ariy %’?E \8/32%%31 hg §gip-

unl oadi ng appar at u ccording,to a second aspect of the i nvention are
described in E%ﬂﬂé Eﬁé@%t% mayOe BrAgLente hakielth cragbyenguahoRPrEidsedrow. A
process treatnment station (1) according to the invention is shown
schemat i cal | plttmativaly peamonttieldaver ey besprogided ntithe Zalyempel lays (Arged3a.)
vertically and generally parallel to each other at |east whil st passing

through a palFuithtthdre, pluatesis unldadigPpiratis aﬁay% prgﬁﬁe@ﬁﬂ thé ed@havaigl (2a) are
received in individual slots in the outer (5) of the process cel |.

Strip-shaped dﬁk/ésﬂ?ﬁlle%/s@ refn'd?@a)oﬂug%atﬁc@&i e(n%)L jrifoadi e%ﬁ?éra% §ﬁf) a

gri pping finger 6) "an 6a) ‘are |mTerse nt c em c
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mat eri al s 19 gg {1%’ on requirenent of treatment processes. Figure |a shows
the driven bé“f A% i ncl uding for each belt (2), (2a), a bearing

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
compartmente (9) and (9a). The compartments may contain different materials
depending on requirement of treatment processes.

Figure 1a 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.



housing (70), a main pulley (71) and an idler pulley (72). Figure 1 b shows
the driver belt unit including for each belt (2), (2a) dri\%gi’gi&%(ﬁ-?%ﬁo&

“tensioning cylinder (74), a main pulley (75) and an idler pu&rlu%y WA
Both the driven and driver units are nounted an over-hangi ng nmet hod, that.
_is the bearing housing shaft (77) and driye notor shaft (78) are facing
downwar d. The over-hangi ng arrangenent creates nore space for the | oading
and unl oadi ng apparatus shown in figure 4 to 6. Substitute she ate:
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in figure 3, which also shows that a separate asse

(10a) is provjde | )...a r ctivel The bruys
assenbl y (10)31%%/0%8&'1332% |a2§t %F{g%taﬁsgp%g%éli)?%’ﬁ%Wﬁls péBWﬁg%fqrc?ﬁc%%{ﬁ{}f)i gure
10 above. In a g t)i on, a li)r#g; assgerrbly (10a) is nounted on the central

di vi di ng wal 12" %a SPSPERE SR bppshassaaatly(10) oy heideptsat to Baidsaersked 1a
contact bar of the belt (2a). Each conpartnent of the inner process cell
(7) is provi FeENSEIPR Withsfigigp 10 dbeven by diyinn, o bshassen(bly [ Ea) isGhbented emt ur es
of the process cell may be the sanme as described in connection with
figures 8 andh®centhakdigrdipgpwal ()i afges snérosdievel] (1) in bidgbteSondacaddomatts t he
preferred gripping fingers and is the subject of the applicants'

co- pendi ng apjat be@tbem (Ny. SG A-9905316-7. However, alternative spring
grips may be used such as that disclosed in US-A-4534843. Wil st the

Wi I1 be under st ood T her ot har sy (R Bl RRd L O SRRl R Bt ol |

w || be understoo her process € rolytic

oot ash an S RISH CUPRRTER, Pl Rl e e, A0PL e 2R e 0, provide
process cell Sdesr,rcﬁrl'i e(? ?nec(:jontngctli)o% v%gt?%tgggs %Tn?i/ 9F Ql"hreeg(x:'i%ip%z f%nvé?ersb(%l) tslfo.wn in
figures 2 and 3 is the preferred gripping fingers and is the subject of the applicants’
co-pending application No. SG-A-9905316-7. However, alternative spring grips may
be used such as that disclosed in US-A-4534843.

Whilst the process cell for the treatment system 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 by 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).



In an enbodi ment the belts are separated by a di stance of about 295mm (+/ -

40 mm), and the total length of the systemis 20m conpared tcﬁfﬁimseﬂt_.l.ﬁn‘;_
Doy 0442006

sanme treatnment processes for prior art single belt systens

separation of the belts may vary. In a particular enbodinent the belts are
separated by 295mm (+/- 40mm) through theginitial treatnent process
stations, whilst towards the final treatnent process stations the belts

di stance narrow down to only 65mm (+/- 40mm) with the assistance of

pul  eys (3b), (3c)In ah4kbodidisht (teits Bhst i(2d)tHavs hRBliduAteard$tPdhaBRAR 8 I N

an enbodi rent the belts (2) and (2a) have individual controls to enable the

belts to be Lb%‘ﬁﬁ tosbé%eﬁ%?ﬁﬂfhﬁ%:(yusg}pto%ﬁfo% Meh it Hﬁ)@{ass%r Ocﬁﬁgr%npﬁ 1@ {%’ﬁ%r hent

stri p-shaped enents o araneters a . The

equi pnent of i.n on.is suitable for nt processes of strip-
shaped el errene%lemenr%sg %gfllerens?a}'rf”ﬁ’etf{?r%dérrea'i%e“& ?er”girm The equi pnent
according to the enbodlnent of figure 1 to 3 can be |oaded and unl oaded
manual 1 y: however , Lheequpmang gf %s‘s‘ieBP‘é“ Beuligde &1 teatrasrd recesssaaf sigp- and/ or
an automatic unl oadl ng apparatus according to the invention. In the case of
| oadi ng t he chepad deshentg 2edingle stripfopoesinbtd foonuse a standard automatic

| oadi ng and unl oadi ng apparatus. However, in the case of |oading inner belt

(2) it is necessar%et@umnaammmgltdmabmﬁodhﬂﬁm pofigid 1upheagbhaappar at us.
This invention also safe guard the investnment in case the invention is

required to pEHMLAIIHE mhsbdil; BMVARRLL & a'R‘BgJ ?él_hlgrfo LEy Q}ngmoxﬂfx @g&ﬁgum t

automati ¢ | oadi ng and unl oadi ng appar atu e automatic I'ng~and

unl oadi ng ap%ﬁ{i/%?gﬁgﬁt%ﬁl%ﬂghﬂl%a&% an e%%aw%cgg%gont&gmeg}%n' n figure 4 to 6.

The nmain struc each1s cos

In the case of loading the outer belt (2a), it is possible to use a standard
automatic 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.

The auto@atic 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.



fromthe main equi pnent. The operation utilizes a single controll er f or
paranmeter entry and node sel ection. The automatic | oadi ng angubgniogdi siteet

apparatus are both equipped with touch screens to enabl e opelater DI-d4.2006
perform operation and conversion of individual strip- shaped el enent.
Built-in database systemw th pre-loaded gparaneters mninzed human
errors. The apparatus are al so equi pped with sophisticated comunication
protocol |inking the main equipnent and the | oading / unloadi ng apparat us

hroni ze t heRpRtEREAGN So AEQSAankY, HIGUIGSRRANSIRL L pRELSO0NEL
tsabg%llnfu{ gn!sf\eet gte: 03- 04. 2%86 9anReferriung now t o §?pgl%re 4 arﬁglsg?’ t he

i 1 L .1 oadi t he strip-shaped
ol emont s 1ot he Lanareg S SRPAL ARy o b imsf B ?ﬂﬁ&?p@g AL by
weeper module (13) , a i pper nodul e ,
gﬂfﬁgrn2225e§ggsg§g§¥géﬁbggﬁﬁfﬁgﬁuﬁa?ﬁ?pn%%We%ﬁﬂﬁwéuk2£¥%d¥ﬂWéﬁjb?d_@rvo-
nmotor with it osi tloning control nodule. There is also shown in figure 4
a horizont al ﬁﬁﬁd@%w bAYR 5Pr@féﬁngHéNMﬂU%@BBEGME@mhﬂhGQOdpvmfbyh@vwoadlng
conveyor (12) and the sweeper nodule (13). In order to | oad the inner belt

2), an oper aB8for githafs pagitienpiggontindmptide eTtardts algpl A6QS if figuseld 4 RBoSIARE
fal Zament S Pnt o carrier (17) of the | oading conveyor (12). The strip-shaped

el ements ar e inlansimeyad(| Gpkirant bedicageany 8YRE 16k colibal} (19 IaGhd ni ng

at 45 degree as shown in figure 5, the strip-shaped el enments ‘are renoved

[ WBRaR} [ [ | orientation
using the s @@gygg (13) and transferred in a horizonta
acrogs t he outerb%glnt af by the action of a horizontal index conveyor

( .
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strip-shaped pﬁgc%g%ts ri;?—rs}?apreg g)e\rlfe%tsfigx%rgatrrrig ((l:%n(;/fetgg lroa i]flg)cogséyggr] (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 across the outer belt
(2a) by thé action of a horizontal index conveyor (16) responsible to transfer strip-
shaped elements to a feeding conveyor (19) at the distal end of the horizontal index
conveyor (16). The strip-shaped elements are removed from the conveyor (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



sweepi ng nodul e (13a) shown in Figure 4a through the wal king beam (18) onto
the inner belt (2) by the action of conveyor (19) as shown i eet
'Strlp shaped el enents are transported automatically into posi : . 2006
inner and outer belts (2), (2a) separately. Loading of the outer belt 2a
.is achieved in a conventional manner usigg a length adjustnent nodule (21)
and feeding through conveyor (19). The length adjustnment nodule (21) is a
manual | y adj ustabl e device, which is set for the length of the
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synchroni zed w t h the pl'ating conv

being m ss-feg rl.a eac oh Loadi f strip-shaped el ement
onto the Subséje msntﬁ)gné;%tao ?Oo‘?foﬁllf 4% ‘lﬁgfé’?”l?éqtfma(“?? i s perforned
t hrough the top sp ce of the outer conve or (2a) to prevent heavy
mechani sm and al so! Ro™sihidusmenanedule & ) Bllows foropringeminemidtice) thabeipwi dt h
adj ustnent nodule (22) allows for variation in width of the strip- shaped
el ement's, whi$Apesheiementperiid ednry reufoomatg anairhatich iy duging!t the ppases et
paranmeters through the touch screen. An unl oadi ng apparatus according to an
enbodi ment | spasdmoetersithrofiglgthe@owhangenconpri ses an unl oad buffer conveyor
(23), (23a) driven by an AC notor, an unl oad support roller (24), (24a),
an unl oadi ng hori zgy stem
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Strlp-shaped el enents are ransfer e 1 nterchangea
cont ai ner tr| sh enent the e t are
unl oaded at t g&)u%?s |Iﬂ§a%agutffe ‘}%%' 768? 2%%)“%‘:? ﬁy gPa?é’ %ft%h‘gg %fp
buf f er conveyor (2 g?ﬁ?"rﬁ dt.h of the strip-shaped elenents is
taken care ofs" B@/Orér%lrﬁbé?r%' ‘Bt%“% PYBLgBerFHON! comEyouRSoddbngiryenben (27),
(27a). The speed of the buffer conveyor (23), (23a) is twi ce as

pneumatic system. Strip-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 of 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 obstruct 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
treatment. 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.



fast as the plating conveyor so as to ensure that the strip-shaped el enents
unl oaded fromthe belts of the equi pment do not obstruct the&UBatityae gheet
-m\ateri‘ als to prevent unnecessary collision. The horizontal ce ?e’y@ '((5"?’)2,006
(25a) is provided to enable operator to do randominspection of the

treated strip-shaped el enents during the process of treatnent. The

contai ners or nagazines are automatically b nt er changeabl e in co- operation
with the lot control respectively. An alternative enbodi ment of a process
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and associ at I ower, part, of the structure. Substitute sheet
ate: 06 11 Theoneoealis) by ShodiSlyhBanGinatet eiesdl of fioo e ometitt ut os | n
use the proce g tank of .the ouE%r belt (2a) (not shown) whereas the
process tank @ PRECEY ey the innst Relk£2) as spven Pemyver adgiatiachetie thermain strattire( 2) as
shown. A cover (64) attached to the main structure (63) covers both the
process t anks(6fBagversrptly B@)progesntanke(6d permb(tah vhep trecksshabld pteess BOJulé S
attached to the main structure (63). In a preferred enbodi nent the process
station incl udbnig atthehedes dehnadihetrudtivte (63). e pisfaadd@Abodkahd RO pidadsudi ng a
treatnent cell and a treatnent tank in the detachable unit. Tﬁe remai ni ng
process st at i enhadieding HeeddirhaiB be
separated. The present %rrbodi ment ?R%g%tgé?‘g!titfl{r%qglpt&ﬁlzé%feh?L{Jgﬁnd'gtb%@éaﬁ&%@ggé
nodul e (60) ' | .fgor altering the process perforned
on the stri p-@ﬁg\&%ﬁﬁ% éé}rr%mﬁ%ér?&g)g@%ﬁ&-ﬂfel'urgrrﬁ}rﬁﬁ%g%ocﬁglSFat’@&ﬁﬁ%Vé" det ached
and change to f’%no%he(%\jf ttreltat ment r]ﬁgtﬁri al bé’ repl aci ng the detachabl e
process modul € (BT W HOB PIPESD 07 FRatCRRIK B8 SeRASeS.cheni cal in the process

and storage tank. . . .
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 hazardous 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 the art without departing

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



Whi | st an enbodi nent of the invention has been described, various .

nodi fications wll suggest thenselves to those skilled in the SEpstigute gheet
~departing fromthe scope of the invention as defined in the &g8ead8d.04.2006
clainms. Substitute sheet Date: 03.04.2006 12 CLAIMS 1. A treatnent process
.station for treating strip-shaped el enent wherein the process station is
adapted to receive two conveyors (2) and ?%a) and treat strip-shaped

el enents on each belt independently. 2. A treatnent process station as
claimed in cl armrqsand conprising an outer treatment cell and an inner
cell within the outer cell, the inner cell being divided into two
conpartnents, each conpartnent separately receiving one of said conveyors.
3. Atreatnent process station as clained in claim2 and further conprising
of two independent contact brush assenblies (10) and (10a) di sposed above
a corresponding cOMFAMITRERTOCETS Sation; fansatiag dirpnthapetelpments awhexemrtbait ment
process station as clained in claim3 wherein the treatnment process
station is seP®esedatipnihadaeicdtornecivongd sonveyorsi(2 vandi (ajsandetaat sthiprshsgudng
treatment processes for strip-shaped elenment. 5. A treatnent process
station as clekemeas bneadhaietniddépeadamdiyng a nmain treatnent process unit (63)
and a detachable treatnent process unit (60), each unit for receiving one
of said strip-shaped el enment for independent treatnent process. Substitute
sheet Date: 03.04...2006 13 6. A treatnent process systemincluding at

| east one tregtmeng tﬁﬁ%ﬂ%ﬁro@gﬁtsita%%naﬁ claimed in claim | 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 CONVEYyors.

3. A treatment 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 from the group consisting of various metal finishing

treatment processes for strip-shaped element.

5. 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.



clainmed in any one preceding claimand two conveyors passing ihgougq sgi%
at |l east one process station. 7. A treatnent process system 06

any one preceding claimwerein said conveyors are substanti

endl ess belts and one of said belts is nested wthin the other. 8. A ,
treatnment process systemas clainmed in clagim6 or claim7 and conpri sing
main pulleys (3),(3a),(4),(4a) at front p rt of the equipnent with a 295 mm
(+/- 40 mm distance between tangent of pulleys (3) and (3 a), (4) and

(4a). 9. A tregat mﬂ&reﬂn%@ﬁ%c@s@‘é&ﬁ%@ﬁcl@rﬁn% Ll@l'e{irs‘?%né ﬂe&h‘f@n%r%cés@% 24ghag a

driven unit and a driving unit, the driven unit inclu two main pulle
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guadrilateral form A treatnment pr ocess equi pnent as clainmed in claim
9, wherein th%‘%‘(?‘“\?é%“%‘?“t and driving unit are arranged such that the
main pulleys (71), (75) and 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), (4¢), the driving unit including two main pulleys (3), (3a) and two idler

pulleys (3b), (3c) 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).




