NET,AI’_ FI NI SHLNG TREATMENT EQUI PMENT FI ELD OF THE | NVENTI ON The invention
.relates’to a systemfor perform ng treatnment processes on strip- shaped

el enents and el eﬁllm‘mwm‘mmecti on related el ements DESGRIFJT] @8 G e
RELATED ART In U n apparatus for the plating of the contact

el enents of encapsulated el ectronic conponents is disclosed. The parts to
be plated are carried through each of a E)I urality of treatnent stations
i-ncluding the principal plating baths, on a continuous, flexible conveyor

belt constructed from anyglegt HRGRILNY YoM i T,whereln t he
conveyor belt acts as one _ urrent supply
system The qiil il |t consists of a stainless steel belt
running in Loop with the web of the belt vertical.

Such equi prent is _also known from WD A- 0053829 in which a plurality of
process stations iSCdPrERGEdeRss b esysteal fr parfoayingreaimiert ptcesaven spigce,
i.e. to reduce the length conpared to a linear belt passing through

. treatment prcbamdedcraentaagbdedtronicsdonatagioh related.cldmedihe syst em di scl osed,
four consecutive plating stations are used. Each plating station has an
inner cell within a cormmon outer cell for the four stations. A plating
system previ ously proposed by the Applicant will now be described wth

reference topfggtRepProR GRS RE h PhE t applicants have designed a

pl ati ng sysr€WTCUWprrsrng—alﬁgurg#ggy—éigibduIes 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 shuttle }33%
) In US-A-4534343 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 béths,
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 rurmiﬁg in
a horizontgl 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 ordér to save space; i.e. to reducel 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 ghe 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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Dat e: 03.04.2006 2 for controlling the flow of exhaust. The process
_treatment cell further designed with cover (34) with a transparent opening
(35) for the treatnent cells for safety of operator vi eawdeg @dwr.ioag 2o
treatment process taken place. The strip-shaped elenments are attached to
the belt (not shown) passes through the process treatnment cell (32) via
the opening slot (36). The plating systemimay have a plurality of such
cells or simlar process stations including, but not limted to, one or

nore of cell Sol&h rglﬁqu%ﬂ%%?gk*ﬁgf ThgI océ(t:srs(?r Fmen% flr}g%khfi’ éigglg&%jt\élllh by

activation, rising us mal n S|n u5|n

sprayi ng and/ 0 h. pressure degrea5|ng aci d _etching,

sol der plati n&verﬁg}q’l‘ ﬂ'r)? %rf”?f@aregjf PP%“&(@%) Ef)lr%en@ea“ﬁﬁ?tf@ﬂlﬁrf@r saégty Pppi ng.

Ot her baths or stations may be included or substituted depending on the
desired proc@B%aRnyiepiipkidirtng thatreameneprgcess takise pldaseThe siciphdhepast elements es
there is an automatic | oadi ng apparatus and the other an automatic

unl oadi ng apperatacsd tilguredt Bossimrm) paseobsougtchd proctdsredaghem cpR34)ama of
production line. The belt (100) carrying a reel lead franme (40), is
suspended hoth hiaklkptydgh the belt web vertical. The belt (100) carries
the lead fra EZO()ng) by rreans of grips (20). Fi gure 9 shows at | east parts

f three diff 0.9
pr ocess cel | ?2?5‘%93{) ?@@‘9&““%@%&"?‘ 5 gt PR ealimeies ) i

(AT Tt A i heh i St
9). The hei ght of the roller (44) can be varied by an air regul ated
cykinder act G4¢Er-deflshingcanedlia artiyedonmsdigtusinganiiowstess rinsingfusingaed- f r anme.
The optional roller systemof figure 9 ensures zero dropages even
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 tﬁrough 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 ofthree.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.



after a long run because the lead franes are held top and bottom 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 electrolyte and an anode bar or anode ‘g%‘sq('eto%Q%-%QﬂQjer,
or plating material. A contact bracket (38) passes through a plugged hole
(39) in the wall of the cell (32) and holds a brush assenbly (50). A
contact bar on the belt (100) contacts with brush assenbly (50) during

plating. Current ig f%m:gplloi ﬁ&o&%e&ﬁlﬁxg g‘{\%ﬁ‘?ﬁﬁ\éE%?Fééﬁ(ag@éy@%f{@ég?% act

bracket from external source (no htacts the
contact bar and 1| article to he plated. The circuit is conp|eted by the
electrol yte éciﬂ%w?'ﬂlsnea e@éiﬁ%%ﬁ’i? ouglyary W@era(f?glc(é%)o%i’élﬁaélﬁl.“g?ﬁ?étrgkﬁ%afﬁﬂ 4ing
systemis often required to plate either tin or tin/lead alloy degendi ng
on the arti cPBOYPHEr progdedasker withiseldsr poplating matesigk thepardics brasked(3®h US- A-
4534843 and WD A- 0053829 it is necessary to performtedi ous conversion in

cl eani ng up phsseprivoes Pegded Hotao30 s imitk evatindnhstally(32 paddieolas herushLong
cl eaning period cause's production |oss and the purity of the chem cal

i nvol ve may beseirbl@d@abia corShdvMARY: BE bEHEL dOYNEGNEL Vit biush @s@eﬁ’llBlye@b%Of the

present invention to address the abovenentioned disadvantages wth the

prior art. The-£8HiaA [ bty W ' nt, conti nuou
conveyor bel tsnoglfJ ao?ﬁg'e@ruﬁg%gu%i%&)gﬁ% %E%\?%S%%ggﬁégggl%?ee%nﬁ Crszf%rarcuﬁtni ng
in parallel of the sa direction with the. sfrip-shaped el enents ¢l anped
onto the bel rgnb?x‘%%?ag%%ﬂ'écre (Rl gwn)pgs%g‘gtgﬂpoééLg%tiﬂtﬁg’ﬁlcp?vcbtfariaﬁ &endent
treatment processes on each strand.

; article to be plated. The circuit is completed by the electrolyte and the anode material

of the anode basket.
The same plating system is often required to plate either tin or tin/lead alloy
dependihg 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 conveérsion in
cleaning up the process cells from single chemistry to the other. Long cleaning period
cause’s production loss and the purity ofthe 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 méans 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 pnent, wherein the equi pnment is adapted to receive two parallel belts
or by other neans to performplurality of treatment prodasses03Tneatnest
processes of each belt Date: 03.04.2006 4 are carried out simultaneously
and i ndependently over the treatnent bathﬁ. The treatnent baths of the
equi pnent conprises of an outer cell and an inner cell, the inner cell is
further divided into two conpartnments. This construction enables the

system to pekfeamiddi duf 8i@tank SRR mrlhdegé%ﬁlﬁ?%%er't ﬁg?&gm&n%g%fﬁ]\qbel ts. The

si mul taneously on the strip-shaped el enents” of e two para

process may i independent. supply units with their own
cont act asse&%%b%g{%ﬁggﬁgggggggWg&fo P?@§E&H8§%§CE@@B@PPHEH¥C%P"%e i nner
cells. The inventi.o Iso.cg rises a detachabl e process cell nodule for
fast conver siOfif Gl Lﬁ?‘é‘%%éih‘f‘ %f‘@&‘b‘é‘@ RAEaRMSBst Halpeatstrycteh enplas ent bat h
over human error. This invention can use nost of the different treatnent
chemi cal s regoifametp payfarmedifiprest eamenipeodessee mdependehtlyhaing smortaeeduisbl @
nodul e enhances the flexibilities of equi pnment wherein one or nore

treat ment prteeggeshapadheleameasnifitigii@chatanephaitsor der of  confi guration
dependi ng on the need of strip-shaped elenents on the belts. The invention

al so provides a tTRab/FRRLs EYSHEML] éngﬁﬂigi; BEink nBE&Cﬁg)ﬁgﬁﬁr%i»ﬂﬁl 2 oh e

invention and two substantially par conveyors, conveyor nested
ot orence o {hG “SeLSHERSR S b GBESTon e Gt e! Besinshenl. e
Pl ?n and front el ’Fk\{e(’j‘ltniv(e?rrl]tioonf algohgonilg]r\i/sggg idé)tarl]ch?l;letpr;gceglsatcglll module for fast |
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 both views;

Figure 1a and 1b show the front elevation of the driven belt unit and the driver
belt unit respectively. Constmctioﬁs 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 equipnment. The figure also indicates the construction
of the belts' pulleys arrangenent in both views; Figure la and | b show the
front elevation of the driven belt unit and the driver hald: WY t04.2006 :
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; Date: 03.04.2006 5 Figure 2 shows”the sectional view of the process
cell indicating the position of the two independent belts passing through
the outer and inne: S : he tignal,. vi.ew of the process
cel I's according tgﬂ%ﬁgbéﬁ%§§?%§%§¥%ﬁf§§$§”%w fgéésﬁgngSF‘Rﬁg¥3¥ﬁg“Pdﬁding
apparatus accordi ng.to an nmbodi nent; Figure 5 shows side el evation of
conponent s o?h%%ﬁ“ﬁ8%§8$”$Pg¥§@ﬁ?@gﬁ@ﬁuﬁ}gﬁpgkga? ingentedlss vi ew of an unl oad
apparatus according to_an enbodinent; Figure 7 is a sectional view of the
det achabl e pr ocesd 8w eAshRst the spetianabiviewtol tip mosask celstasctrdbisstoqut er pr ocess
cell being novable as an alternative enbodinment; Figure 8 shows a

per specti ve ¢idadiofens genetic process nodule forming part of the treatnent
processes; Figure 9 is a side sectional view of a portion of a nodul ar

system Figure 10iguse asidassiad ot oMat I0A18NobIEnRLGCRES b € 9. P an
and side elevation views are shown in figures and 2 of ghe doubl e. bel t

metal fini shipgodireat.ment equi pment according to an enbodi nent of the
invention. A series of process treatment cells (1) of figure 2 are

arranged in array Fig@lré?gﬁo%vss stige gl%\(/:amon 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 indicating
quick detachable outer process cell being movable as an alternative embodiment;
| Figure 8 shows a perspective view of a genetic pfocess ﬁodule 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 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 .



other with individual outer and inner cells separated and housed in the
enbodi nent as an i ndependent nodule. The feature of the present invention
is that two belts (2) and (2a) are arranged quadril atemade: asl ddheoo6
process treatment cells (1) of figure 2, to be described in detail Ilater,
are adapted to provide treatnents independently to the strip-shaped

el ements of the two belts 2 and 2a . Dat%: 03.04.2006 6 At one end of the
equi pnent are driver pulleys (3) and (3a) for each belt and at the other

end of the belts ar rround driven |l e 4 d The strip-
shaped el enents ng§8ggg$€§%§ge‘H?%e%ﬁgs%@“??BQ?¥H5§a%§&ﬁgﬁﬁ§%§g%%? i%n or
alternatively an aut ti oader may be provided at the driven pulleys (3)
and (3a.) Fﬁﬁoﬁ%ﬁf ﬁﬁ& g,? th&fhﬂlﬁﬁﬁfteiaéfa%ﬂd@é@mgﬂavr?ﬁawgﬁm(%ﬁyd (fa) phovirided at
the end having driven pulleys (4) and (4a). Automatic |oading and

unl oadi ng apPaped elsrgaisonai egloedsdapnteside dalts cifipe by nofutheperaivventi on ar e
described in nore detail in connection with figure 5 and 6 below. A

_process tr eatlremitivetyedn anorhdtjc laed hiyng grevit&eat tY Entémpulicss 5)Qna éBa.)
schematically in figure 2. The two belts (2) and (2a) are arrange

vertically apgth-9@08s, ahibodhaRanAbh&he %gpna?ﬁﬁpmggrggrpr%gécgﬁ%e X\A(U-z%a%gn assi ng

through a particul ar process treat t stat elts d (2a) are

Stri p- shapec S SRR (R B S BBeRt seins s polabinezay e Resnaesr e
gri ppi ng fiqggrs §6) ggd (6a) are imrersed in the treatnent chem ca
separatel y | FrePRbapreialdie mypntongre desepbrebiamaersdetaldacapmetinapathifigurhdused
in conpartnments (9) and (9a). The conpartnents may contain different

mat er ials and 6 below. : :

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 ﬁnge_rs (6) and (6a) are immersed in the treatment chemical
separately in the process cells with independe.nt treatment material housed in
compartmenfs (9) and (9a). The compartments may contain different materials
depending on requirement of treatment processes.

Figure la 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.



dependi ng on requirenment of treatnment processes. Figure |a 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 Ib shows the driver belt

unit including for each belt (2), (2a) drive notor (7 at {,0n
cylinder (74), a main pulley (75) and an, idler pull e;\?d(tﬁs‘) Oeggd[%wtcﬂgé
driven and driver units are nounted an over-hangi ng nethod, that is the
bearing housing shaft (77) and drive notor shaft (78) are facing downward.

The over-hangi ng @h¢ progesiRiYaté R 3ta€sn (DN EshovRAGSEQE, ddig ] L PAd
unl oadi ng apparatus shown in figure réllmtacl) % Dat gg:r 03r. 04. ZOOGerggTﬁgQBr ocess

treatment stgatd i i I r,detail  in figure 3, which | so
Ehf)}[/vs : t2 ;1at aﬂégggbr“ésgt )elatbafsue t E&g}?%r{el%ﬁ?&g@g)( L@nad]%((}rg?)ls ipi . ;5?%%%& E%Ch_f kij;“ (t%_gc hI

e an respectively. e ush_assenbl . may be identica

to that desc??({)é%))rieﬁpecgﬁﬁﬁe)é}i‘? %rr’fswscsﬁmhydﬁ?)emibb%t@g.calltﬁ thfdiesqrdad im brush
assenbly (10a) is mounted on the central dividing wall (8) of the inner
process cel | SQRFCtaR WiEkEeued Ocbat ade addidemtadutsh essembly ¢lhe) behdunt@a)n Each
conpartment of the inner process cell (7) is provided with its own

dr ai nage boxthe carttyal divading Wedl)(8) ¢f therinfee ptodeasetif(7) Meorpéooessteeh bo@y be
the same as described in connection with figures 8 and 9. The gri ppi ng

fingers (6) lshofheibelt(Pagures 2 and 3 is the preferred gripping fingers and
is the subject of the applicants' co-pending application No.

SG A-9905316-7. Howg I i i.ps. may .. b ed such as that
di scl osed in US- A 45\???8[?%. (Rﬁfﬁr’]@%lé%/rﬁ‘é’f {Ogé(;sgscgﬁé P Pf Vld?qigﬂﬁﬂgé’twr?ent system

has been di Sé;rlal(r)l%edb erstood that other process

cells, for exanpre 4’%@%%@0%198“%11%“ tja!@f”i%% H‘grﬂﬂocess cell may be the same as
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, 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 independe;nt treatment
of two belts. In certain cases, for example rinsing process cells may need to be
adapt_ed. 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).



the predip process cells, my also be adapted so as to provi de i ndependent
treatment of two belts. In certain cases, for exanple rinsing process
cells may need to be adapted only to receive two belts. [f,a8. egHogli NBHd e
the belts are separated by a distance of about 295mm ( 40 mm) and the .
total length of the systemis 20m conpargd to 35mof the same treatnent
processes for prior art single belt systens. However, the separation of the
belts may vary. In a particular enbodi ment the belts are separated by 295mm

(* 40m) through t hear emtddahedtrieabeenl) prdoCesisavetiatil@nsg, conhtblssb ehmards the
final treatnment process stations the belts distance narrow down to only

65mm (- 40m) belwi th Be LbR! @S 8ItSe804 | ' ngd.(4€) -
ot o a0 Satd s e L ARElaaRaF O perfid t%é??éﬁ?%“éﬁﬁq ?gﬁé}%%ﬁ‘}@n&?’ﬁ %! dual

controls to ggaghgO?Qg?¥%€F%%Fkgxpguygﬁggéhqyé%@#iousIy to perform

treatment process on strip-s nts of different
paraneters and trfﬁ%nent natgrials. The equignent of the invention is
suitabl e for treat NeM USROG 88 thednyintiop iy putaklsdprigcabmentaripecsses ofishigl-e strip
formor in reel form The equi pment according to the enbodi nent of figure 1
to 3 can be hgaerbelcmants inningladew fvemwald seel foomever, it is al so possible to
use an automatic |loading and/or an automatic unl oadi ng apparatus accordi ng

to the invention. Thaeduifenamsecoding aadicrentolan@itbeFighe! it to(Réh bel lbadel
possi ble to use a standard automatic | oading and unl oadi ng appar at us.

ECG)VW\B;(SE E)n'iti?i %ﬂﬁ()rg(gaiﬁﬁd Rlanh AR hBG eV INREs NG fossibf t_?iutse b3 A NORRES %a)élrf% use a
[ g and unl oadi ng apparatus. This 1 nvention also safe
gqar d the i @R MELida G 38R akM aipggr%&ts ia(c)cnorgthsngrtgﬂa%i igl\%jntlto?l. perform a
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 automatic 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.



fully automatic operation through a single unit aut omati ¢ | oadi ng and

unl oadi ng apparatus. The automatic | oadi ng and unl oadi ng. appar at us '
according to an enbodi nrent are shown in figure 4 to 6. %W§QﬁﬂQ?19%1%9Wﬁe
of each is constructed independently fromthe main equipnent. The
operation utilizes a single controller fogy parameter entry and node

sel ection. The automatic | oadi ng and unl oadi ng apparatus are both equi pped
W th touch screens to enable operators to perform operation and conversion
of individual strifelohmgedvetocgnt 4 afiiib] the bikogatiaMaen Syt BMMohtbrises

pre-l oaded paraneters mninmzed human errors. The apparatus are also

equi pped wi t Hor bapini std ﬂﬂp%dapﬁ‘e@@’@hﬁ‘ér@%it@@inBEPIBé?P?g, ;JS kﬁéhg%oki‘fpfﬁ@ule

equi pnent and the | oading / unloadi ng appar at us oni z

paramet ers presgdrivy bihe A@W&s(in?{]ﬁo“ﬁﬁraﬁs&&%ﬁéq %%lﬁglﬁgaﬁggﬁtgfwgﬂﬁpr i ses

Referring now to figure 4 and 5, e aut’o

for | oading tp- shaped enents.to the inner belt (2), a |oading
conveyor nod p@’EFEQ%W:PVQQH( é’Qﬁp%&“hBF$P5¥ﬁ%¥“§%@kﬁ¥2)éﬂgméepﬁrmﬁodule
(13) , a flipper mpdule (14), a buffer conveyor (15), and a width

adj ust nent Previth 85 PaYTiQmAS ByntedmasiulenBhere inalsh shown rofifire @ ngizeomat r ol
nodul e. There is also shown in figure 4 a horizontal index conveyor (16)

that runs betisgonyryot 6if) dfat nives Heoaetinnge epryfeN©loalihg)coaid d i) Sueper
nodule (13). In order to load the inner belt (2), an operator or an

aut o- pi ck- andwpdpeeenodul®(13pl aces the strip-shaped el enents into carrier
(17) of the | oading conveyor (12). The strip-shaped elenents are
tr ?nsf erred up the, bﬂ@péorHa&:&@\{ﬁe?rbeﬁtj@)), an \c%'érgtrc])ri be aril Ql?tloi—pqg:l?-gnd-p]ace arm,
places the strip-shaped elements into carrier (17) of the loading 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 ac.ross the outer belt
(2a) by the action of a horizontal index conveyor (16) responsible to transfer strip-
shaped elements to a_feeding conveyor (19) at the distal-end of the horizont.al indeg
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



at -45 degree as shown in figure 5 the strip-shaped elenments are renoved
using the sweeping nodule (13) and transferred in a horizontal orientation
across the outer belt .(2a) by the action of a horizontmt+d Ndex. cxpMEYEOr
(16) responsible to transfer strip- shaped elenments to a feedi ng conveyor.
(19) at the distal end of the horizontal jijndex conveyor (16). The
strip-shaped el enents are renoved fromthe conveyor (16) using sweeping
nmpdul e (13a) shown in Figure 4a through the wal king beam (18) onto the

inner belt (2)neppelt (B iaptrfamedthroogly Rixesp h8) oA SNRMohTeylot G o frevent
Strip-shaped el enents are transported automatically into position on the

inner and ouk&ry medtabisinand a{6a) pSERA ﬁ%%ké’essibﬁﬁ}db?%a% edalfc Outer belt 2a
ength a

is achieved in a conventional manner using a justrient nodule (21)

S e M T T

manual | y adj ustabl e devi ce,

stri p-shaped_gl e t. Both. the feeding conveyors (19) are speed

synchr oni zed S%pfﬁ%[éﬁgngr gp’ich&a%gﬁgéﬁfwlﬂéa'at\‘?fﬂaélc%HYr thppughdpedresttenent s
bei ng m ss-fed or overl appi ng each other. Loading of strip-shaped el enent
onto the Dat8?“@@?@%@20@8tmmwuﬂhﬁéﬁﬂbelt (2) is performed through the top
space of the outer conveyor (2a) to prevent heavy nmechanismand also to

provi de the accesémmeMﬁmgmbpﬂahmheﬂﬁﬂﬁgﬂoIh@an@h&n@@h%%&%ﬁH&ﬁﬂRﬂ@Eﬁh(22)
allows for variation in width of the strip- shaped el enents, i ch can be

per forni ng atdmpmies aalhbad Bﬁ@&%n@&%r@f%?@g;a)a PATELE R LLQYIR e, oueh

screen. An unloading apparatus accordin I ment \

acmotor  “an” BEPaad R B i e B A R b R bk e PYont Al

conveyor ( 2SBﬂeugn%gg)sysgérh.Vﬁgp-bs%ap?e_d elements are transferred back to the interchangeable
container module (26), (26a).

Strip-shaped elements from the equipment are unloéded 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 theﬂ
unloading station ('27), (27a). The speed 'thhe 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 ofthe. equipment do not obstruct the on-coming materials to prevent
unnecessary collision.

The horizontal conveyor (25), (252) is provided to enable operator to do
random inspection of the treated strip-shaped elements during the process of
trea‘tment. 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.



pneumatic system Strip-shaped elenents are transferred back to the

. interchangeabl e container nodule (26), (26a). Strip-shaped el enments from
t he' equi pnent are unl oaded at the unloading station (27), (27a) with the
assi stance of buffer conveyor (23), (23a). The width of thgcestgs poshapss
efements is taken care of by a programmablie servo-notor at the unloading
station (27), (27a). The speed of the buffer conveyor (23), (23a) is twce
as fast as the plating conveyor so as to ensure that the strip-shaped

el ements unl Gadeuiocess @k (69 diefe Fokss MaBuIRYEY HTRBL AR iAAte BRSLINEL tahPEF
on-comng materials to prevent unnecessary collision. The horizonta

conveyor (25)the §28iEDelt (2anOViHISH) We%ﬁ@@{e?r&%@g & Q%%Sofﬁ eem%?lgs [glgé“r%f

i nspection of the treated strip-Shape ments duri

treatment. T - al zines are aut tically interchangeable in
co- operati 02@3\,&%? %?{ﬁgﬁ{ %P 9{:%6;@?2?5 %é)g’ﬁeétcio\%‘i &g?ﬂﬁa%Fggq figtmaje s i ment
of a process g |1 aci?ord'hng to the inventionis shown in figure 7. The

i npr ovenent & ﬁﬁlo?’%r'rs. gt heiBrosetrdpts (PHoed 462 nwbier bedsBihatilnpiogdismyodule
process tank éGl) and associ ated apparatus in a |ower part of the
structure. DAY®:IS gBchel pObe mainstiverp(@idas frafdkred@iibodfmétehppoeass modul e
(60) constitutes in use the process tank of the outer belt (2a) (not

shown) wher eastiominchriigetss de@okab{S@it i0khd Ha BT SIIUGLMES Lyyes
the inner belt (2) as showmn. A cover1 1( 64) attached tno t he %&qﬁéag?%?telt\gre

(63) covers bfd hikivghelf @ﬁl@%th%@i@\!ﬁ%ha(b@f#ni@qﬂe g?xﬁgin\(\x’??eprg&?sgg% l%ﬁsﬁtrl]%%lp?ef erred

. process nodule (60) is attached to the main struc
e e ISP R I Wb gt e 1= i
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.



and a treatnment tank in the detachable unit. The remaining process stations
have internal and external process cells that cannot be separated. The
present enbodi ment incorporating the detachable process nodul e (60)

provi des a convenient neans for altering the process perfpgredodnokheoos.
strip-shaped elenent. For exanple, the H?ocess cell can be detached and
change to another treatnent material by feplacing the detachabl e process
npdul e (60) without renmoving the hazardous chemical in the process and
storage tank.ciWimMst an enbodi ment of the invention has been descri bed,
various nodifications will suggest thenselves to those skilled in the art
w t hout 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 enents, wherein the process station is
adapted to récei vé& TSRENEY BuesFeY galion fosgatmarimpliped elamentts, iwhestiafed

el enents on each belt independently. 2. A treatnent process station as

clai med in cPeicAmsEieand Iculaptedsd mepeave ®utoenveybrsg@) am(2ag ehl tendst@m stapper

cell within the outer cell, the inner cell being divided into two
conpar t ment sclegeehl opeagabdineatpapail@t el y receiving one of said conveyors.
3. Atreatnent process station as clained in claim?2 and further conprising
of two independent contact brush assenblies (10) and (I Ca) disposed above
a corresponding conpartnent of the inner and outer cells. 4. A treatnent
process station ag in the treatnent. process

Laimed in claim3 wher
station is sél ect ecfgefﬁ%?nﬁ?toﬁoeceﬁsr%%bo%%sﬁg}% HyC13im § 3§ GQEIPREngIan{ouRT shi ng
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 recetving

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



treatment processes for strip-shaped elenent. 5. A treatnent process

- station as clained in claiml including a main treatnent process unit (63)
and a detachabl e treatnment process unit (60), each unit fp{idecst onpoehe
of said strip-shaped el enent for independent treatnent process. Date:
03.04.2006 13 6. A treatnent process sysﬂpn1|nclud|ng at | east one
treatment process station as clained in any one preceding claln1and t wo
conveyors passing through said at | east one process statlon

treatment pracess Ayst@ivnasrocdsais R 'uﬂ:l@tﬂ){ n aﬁroﬁ%?r? tpr%np Wgaslogglsd

sai d conveyors are substantially parallel nd ess s anl

belts is nest@dmemit Myod H treatnent process. syste
claimed in claimé or )20 g{]ﬁ?(% ﬁ%&lau% ané iYPSGNV R HPAsEInG dyrgueh said at feast

(3),(3a), (4), %éﬁ}‘%E5§ ont part of the equi pnent with a 295 mm ( 40 m
di stance bet ?angenf of pulleys (3) and (3a), (4) and (4a). 9. . A
treatnment process equipnent as clained in claim8 including a driven unit
and a driving unit, the driven unit including two main pulleys (4), (4a)
and two idler puIIe s (4b), (4c), the driving unit including two nmain

pul | eys (3), 7(3a) Aafichimwo frdbcss syspud heyfsinf@hhang 36) pAkEERYRMh T Rrcin
quadrilateral form 10. A treatnent process equl pnent as cClained in clalm

9, wherein tbaddbhvsorsdre tubsaRdalty bath] ch. { hat
main pulleys (71), (7%) adasldlz?f%u mg;gak% %?@ ?@g@ggfgﬂéﬁg%%ﬁggﬁe el ow

respect i ve shakiib dllr. (78)

8. A treatment procéss.sy_stem 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¢c) 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).



