; qre3eVWUBWRI : 6TB8A- METAL FI NI SHI NG TREATMENT EQUI PMENT FI ELD OF THE

| NVENTION  The invention relates to a systemfor performng treatnent
processes on strip shaped el enents and el ectroni c connection rel

el ement s DESCRI PTI ON OF THE RELATED ART In US- A-4534843 an ap \EWM\W\\\“\
the plating of the contact elenments of eqcapsul ated el ectroni S

is disclosed. The parts to be plated are carried through each of &5915%
plurality of treatnent stations including the principal plating baths, on a

conti nuous, flexible co § tric
conductive nmateri al mer'l%ﬁ’rRL FRISHER ENT T)fKMEk\]elﬁf th@(mmnmm“mwmml
of the pl atiWM&Mem The di scl osed conveyor be consi sts
of a stainle in a horizontal aligned | oop wi t h"PRE" web
of the belt verti %gl Such eﬁagi prent is also_known from W) A- 0053829 in
which a plural ity 8¢ yepieuelatesd agystemn dorperformume treatmentPreGepses OB SRy | n
order to save space, i.e. to reduce the length conpared to a |inear belt
passi ng t hr oslippred elerentsrand glegtenis esnngetiemtpdaied elementai ght line. In the
system di scl osed, four consecutive plating stations are used. Each plating
station has an inner cell wthin a common outer cell for the four stations.
A plating system previously proposed by the Applicant will now be descri bed
W th referenpgrSCRIFIAGE OF THFERELATED AR Pr esent appl i cants have desi gned
a plating systemconprising a pturalrty 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 w th shuitl 2 for caontrol]in e flo f exhapst, The
o obese. treat mont TLURTAHGH NG e qoRRaREOE RlebBe ol R san ek SemE Phnspar on
opening (35) for the treatnment cells fqor safety of operator_ view ng during
the treat menengpednsd clegikic ppmpenentss disclopgsl Jhe pats f@|bénaéﬁt=%argrcérr§gt ached
to the belt (not shown) passes through the process treatnent cell (32) via
t he openi ng $irough @6k of Tplurgdityof treateest statioma ynchading the principhi plgting baghss h
cells or simlar process stations including, but not [imted to, one or
more of cel | snpebhmuBubFlexitas calviendr, bettl easthrRtadieftdraahieRgiricang dowduagid vat i on,
rising using nmain water, rinsing using de

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 running 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)



ioni zed water by spraying and/ or high pressure jet, electro-degreasing,
acid etching, solder plating, neutralizing, air knife, drying, buffering,

. Stripping. Oher baths or stations may be included or substituted dependi ng
on the desired process and product. At one end of the line of cells or
nodul es there is an automatic | oadi ng appar at us and the other an automatic
unl oadi ng apparatus. Figure 9 shows a crioss section through a portion of
production line. The belt ( 100) carrying a reel |lead frame (40), is

suspended hesd EaRbRinkhdM16W of Behadst Th X 8<;!s%rt1te5ﬁ1?ént c%ihg.ﬁ@l%{ Eles(gt%:@q‘)ithcar ries

the |l ead frame (40) Dy nmeans of grips Figure ows at” least parts

of three dif el t ses through gagh o predip
process cel ICB%{%%),&@ %Er]a ]?Sre&(rgre%g&? &{%fggﬁé%tﬁﬁaémfﬁﬁegsr goéégffgtyc(gfl | (43), in
that order. Lead franmes na gle si@tgplg held hy the belt grips, or may be
support ed ofPSFRIDr YISHINE Juidts Wb frealienkprogess taken placsnEhe drigbapediclementur e 9) .
The height of the roller (44) can be varied by an air regul ated cylinder
act uat or (43Je aached todheedbimpbehame) passeoilisough ke process dxgatnrentresll (BRe viapt i onal
roller systemof figure 9 ensures zero dropages even after a long run

because t he thegeninpaie{3@re hel d top and bottom In figure 10 a cross
sectional view of the process station (30) of figure 9 is shown. The belt (

100) passes througyl pwmn'ﬁrwﬁémmyha&%)phﬁ@mrya)if@wgceﬂh%ﬁ&ihﬁiavbﬁ)ceﬁd an anode
bar or anode basket with solder or plating material. A contact bracket (38)

passes thro ; d : | ..and holds a
brush assen%%@o?ss@%t.ﬁq%%é%ﬁr}ﬁ gg%l&b%gérl tddﬁn% Exgmb%ﬁe{ éfc?flihg?orgg}r%’g%?%}m th brush
assenbly (50? urdi ﬁ?hﬁ{ati%ﬁ. ?Jrl#.ent. is supplied to the brushdassenbly
(50) via th&CORCEETS IR AHDRT S SMISHS IR Y A oM ERSUHRE 99 spri ng
grip (51) contacts the contact bar_and the article to be plated. The
circuit is cOHRdeVHEr by snrawngprdd OF Bighiaesswg Jetheleetrrodesraasing peif ehinghe anode
basket. The sane plating systemis often required to plate either tin or
tin/lead al lsodedplpanglinngtralizingneir &nife,clrgngdudteripgattephing. rOthbiebaphs @r art a
system di scl osed in US-A 4534843 and WD A-0053829 it is necessary to

per f orm t edisatisncmay 8¢ dichuled r sl It pnding of fRCRSBe ot &ss hh@ Braduag| e

chem stry to the other. Long cl eaning period
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.



cause's production loss and the purity of the chem cal involve may be in
doupt. SUMMARY OF THE INVENTION It is an object of the present invention to
, address the abovenenti oned di sadvantages with the prior art. The equi pnent
being built with two i ndependent continuous conveyor belts or other neans
to hold the strip-shaped el enents, runniyg in parallel of the sane
direction with the strip-shaped el enents” cl anped onto the belts or by other
means passes through a plurality of independent treatnent processes on each

strand. The i nvent igfePiooVirdGseaical wemtﬁélg%g%g%aﬁ (8 ot lighly RO

treatment equi pnent,;” wherel n the equi pment ted to’‘rece€live two

paral |l el belts orwb t means to.perform plural ity .of treatpent

P ocesses. - TPRuProeR CEDEER b Qabe iniroeR &F Foblalus bFEHERG an

si mul t aneousl nd i ndependentl|y over the treatnent baths, The freatnent
bat hs of théné%ﬁib%ﬁéﬁreo ot 9t sgldenar elating materiel Anpniact bisekRt GR) [, ¢ he
inner cell is further divided into two conpartnents. This construction
enabl es t he passss twough prluggadrhads (O¢ imcthe walled theeeell (32 barsldndds 4 rislbendent | y

and simultaneously on the strip-shaped elenments of the two parallel belts.

The process assynbly(30NeA comagrbas en die bettd ep@Brdantts suifipbrishuassemably (56) t hei r own
contact assenblies di sposed above a correspondi ng conpartnent of the inner

cell's. The ifViapbiRgat et WRbhE&StoAIBLIE ARBNBIYABOFFia $hC&ntackBbk& for
fast conversion of treatnment process and also thé purity of treatnent bath

" c o ! i 3 '

chor cal s r iy uar L SR GOt uBRD A A HRR ! lorkt e cOBRAar RS o
h the flexibiliti f. ' t i t t

P ocesses. cdrE bty Dy S SBRt et B s aend R aapieirRERbn < ne

need of strip-shaped el ements on the belts. The invention also provides a

treat nent sy¥thsanodebadehg t he process station of the invention and two

substantially parallel conveyors, one conveyor nested within the other.
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



The invention now described in nore detail, wth reference to the
acconpanyi ng drawi ngs, in which: Figure 1 show ng the plan and front

. elevation of the invention of the netal finishing treatnment equipnent. The
figure also indicates the construction of the belts' pulleys arrangenent in
both views; Figure 1 a and | b show the ffont elevation of the driven belt
unit and the driver belt unit respectively. Constructions of all the
pul l eys are nmounted fromthe top of the structure for better clearance to

the processqge Gafitd o maNfkoldhald Ralhlicidy ovel HdliRafmci B T)fe Sect i onal

view of the process cell 1ndicating posi‘tion of the two I ndependent

belts passi hr t aquter and inner gells: Fioure 3 sho t he

sect i onal v?%\?\/%né?n?g%lgls Bftglgggglpglgp PCURES %C%mﬁ%r cgh%g%gm%ﬁ? ,’t]f*—ci gure 4
shows plan vi ew of .the | oadi,ng. apparatus accordjing to an, enbodj nent; Figure
5 shows si dé"®r @9@!5 ﬁﬁhﬁfﬁwﬁ‘g%‘g&%c%\‘pwm%aﬁﬁ cgstrpgtipiyenables thegure 6 i s
a plan view of an unl oad apparatus according to an enbodinent; Figure 7 is
a sectional systew teperfern didteznh sodtmept proesssestindenendentlycal [simylthneeusiyen qui ck
det achabl e outer process cell being novable as an alternative enbodi nent;

Fi gure 8 shdhesstapphamdetdments of thevvod paraligbelts.c process nodul e form ng part
of the treatnent processes; Figure 9 is a side sectional view of a portion

of a nodul ar systE¥prédeddingy Edtle c@mpriRsst iB®pehdMt SuPpPHEitstvieh HeRGHES
figure 9. Plan and side elevation views are shown in figures 1 and 2 of the

of the i nveriorae iR ot ARRIET Lo FALRNER borRE bl B SR BIRDC! D70

cel 19 separated. SHS TOGERH s 2o RER St Rool o) pUEER B hodul o The
feature of the present invention is that two belts (2) and (2a) are
ar r anged 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;



gquadrilaterally and the process treatnent cells ( 1) of figure 2, to be
described in detail later, are adapted to provide treatnents independently
.to the strip-shaped el enents of the two belts 2 and 2a . 6 At one end of
the equi pnment are driver pulleys (3) and (3a) for each belt and at the
other end of the belts are arranged arougd driven pulleys (4) and (4a) The
strip shaped el enents nay be | oaded onto”the belts either by nanual
operation or alternatively an autonmatic | oader nay be provided at the

driven pul | eys (3igfed shaas IncRdLdal PRAGE LBORRL 6l H?li%ﬁﬂk%&t&?ﬁ?h?fus may

be provided at the end having driven pulleys and omat i

| oadi ng and .unl oadi.n ratus according to a second pect of the

i nvention a#ﬁeb%%%WF@@@%ﬁ%CﬁBPﬁﬂﬁgﬁﬁPPg?ﬁwéﬁﬁﬁ88ﬁﬁgﬁfﬁﬁﬁh figure 5 and 6
bel ow. A process treatnment station gl) according to_ the invention is shown
schemati cal |y i n FigyaPshows fisscetignabuiew0f the prapess colly acspiding toaged
vertically and generally parallel to each other at |east whilst passing

t hrough a peambodimhent; process treatnment station. The belts (2) and (2a) are
received in individual slots in the outer wall (5) of the process cell.
Stri p-shaped el eriigis 4chows @thnotewof thededdirse dpphraduschctAdinglty aeans of
gripping fingers (6) and (6a) are imersed in the treatnent chem cal
separatel y idmBdagm@itocess cells with independent treatnment material housed
in conpartnments (9) and (9a). The conpartnents may contain different

mat eri al s dependi i - [.gyre 1 a shows
the driven belt Jﬂg?gﬁﬁﬁﬁﬁgF@g%F%%néggﬁ%ﬁgﬁgggg??ﬁ%ggiépgf%ggg?hg housi ng
(70), a main pull 71 ) and.an i.dl er |1 e té72 . Figure 1.b shows the
G ver “bert upi t it s AgTRoORaE it SR sesptactsiborfnds erupainat: -
tensioning cylinder (74), a main pulley (75) and an idler pulley (76). Both
the driven and driigee Tuppsectional view of 8¢ detachakde progessitregtment keld indigaiingi s t he
bearing housing shaft (77) and drive notor shaft (78) are facing downward.
The over - hanpiickydesachablg enten pracessaiel emgmeowplcs ahaitetnativé aabiodioentnd
unl oadi ng apparatus shown in figure 4 to 6.
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 .



The process treatnent station ( 1 ) is shown in greater detail in figure 3,
which al so shows that a separate brush assenbly ( 10) and ( 10a) is

. provided for each belt (2) and (2a) respectively. The brush assenbly ( 10)
may be identical to that described in connection with figure 10 above. In
addition, a brush assenbly ( 1 OGa) is mopunted on the central dividing wall
(8) of the inner process cell (7) in order to contact a contact bar of the
belt (2a). Each conpartnent of the inner process cell (7) is provided with

i ts own drai nage A3@ye @ncﬂ-&fb t)é\a @&ﬂp&eﬁt]ar@)irivgptﬁﬁté%sf(??gtﬂr' @2) gfr ae%ﬁ?%é?{ #ﬁigﬁs cell

may be the sane as descri I'n"connection w

gripping finge ( 0 in figures 2 and.3 is . the pre ripping
fingers and%%s&ﬁ?ﬁree%élﬁ) jlfheec lt(s)]a retqggné%cﬁqrpg%c{:%éven@ -Hﬁ%Sn(é'E Pi‘éé g‘%?ﬁg?: g‘lr'ipbn No.

SG A- 9905316- 7. wever, ternative spring grips nmay be used such as that
di scl osed i ﬁllmdﬁkﬁmmwﬁwﬁﬁaﬂﬁomwe Ye sidlier by manual oneradion;akat nent syst em
has been disclosed in detail, it wll be understood that other process
cell's, for elemplively preawpeetie paderinsayded pravided atthe Heven pulleys fond$3a.xel | s,
may al so be adapted so as to provide independent treatnment of two belts. In
certain casé&srthérarore aatypiaticunivading apparams snayeddel ppovidyd atekelendhdvingadapt ed

only to receive two belts. In an enbodi nent the belts are separated by a

di stance of dﬁb@ﬂ%lg?rg?fgmaﬁd/MﬂQAMnaﬁB%a‘dﬂ% dridtudlodd8pHpPardtustalSoranglie M i S

20m conpared to he sanme treatnent processes for prior art single

par i cul ar SSoatat °f REREFREY & L0RrRk BoRRAG LRI sl o 5. g

the initial trﬁi)t[nsnt process stations, whilst towards the final treatnent
process st aPPORL1O%e belts distance narrow down to only 65mm (+/ - 40m
with the assistance of pulleys (3b), (3c),. Mb&l’a -and (4c). In an
embodi ment t he bét Process freatment statiohel) acqording tihginvesHon &1 hows enabl e t he
belts to be used sinultaneously to performtreatnent process on different
st ri p- shapedcleimatieal sindigudé £ f Bregmio bhelts 6yend (2a) ancartanged menticaliwarek i al s. The
equi pnent of the invention is suitable for treatnent processes of strip

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 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.



shaped el enents in single strip formor in reel form The equi pnent
according to the enbodi nent of figure 1 to 3 can be | oaded and unl oaded

. manual ly; however, it is also possible to use an autonatic | oadi ng and/ or
an automati c unl oadi ng apparatus according to the invention. In the case of
| oadi ng the outer belt (2a), it is posshple to use a standard automatic

| oadi ng and unl oadi ng apparatus. However, in the case of |oading inner belt
(2) it is necessary to use a new automati c | oadi ng and unl oadi ng appar at us.

This invention ah$e paRb& thaahéhtisheioh (MSS KRR in gqeﬁa%tﬁhg ﬂgﬁ\’@ QB | S

required to performa fully automatic “operation throug ngl'e unit

automatic | i i t. tice loadi

unl oadi ng a%%grs a ug&gg%gépgfagég&tq%ﬁgsﬁ%ﬁ%’gzméﬁﬁlgéjelggﬁ’g\lfé%ditﬁr ?aiCQ%F@@ to 6.
The main stru e of each, s, constructed |ndependently fromthe pain

saui prent - LU EsRrSrBRRThF PSS asselBheiie) BaROF GionbraltoMaparsanBeem ont ry
and node sel ection. The automatic | oading and unl oadi ng apparatus are both
equi pped wi connestemwil figars! G %boefﬁ-db|aéd1@péreabmsfsa&s@nbb/r(36¢)nﬁ opantgtdioon and

conversion of individual strip-shaped elenent. Built-in database system
with pre-| odteztnpalrdividirgrwal hi®)iofitheanndr paeessrellq7$in orier tappatetanaice al so

equi pped with sophisticated comruni cation protocol |inking the main
equi prent  apgr éthiBe baladang / unl oadi ng apparatus to synchroni ze the
paranmeters preset by the responsible personnel. 9 Referring now to figure

4 and 5, the aUt%@ﬁE&nﬂ)é}tﬁﬂér{ﬂgfﬁﬁﬁﬁr@%ﬁ&g%&‘ﬂé&f@}mxﬁ@& wRAHS Bent he

strip-shaped el enents to e i nner di ng conveyor nodul e (

motul e (- 1aptoisibs oo SPD AL SRRy R te ool st samsT o (22)

driven by servo, ncrI)t or with its fgosi tioning control nodule, There is also
shown in’ fi §&3cEbad i1 amnpctionith Ngyexs arhYeybe eripnipg fingers (P FHEWBER ween t he

top of the |oading conveyor ( 12) and the sweeper nodule (13).
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), (3c), (4b), and (4c).



In order to load the inner belt (2), an operator or an auto-pick-and-pl ace
arm places the strip-shaped elenents into carrier ( 17) of the | oading
conveyor ( 12). The strip-shaped el enents are transferred up the | oading
conveyor (12), which is inclining at 45 degree as shown in figure 5, the
strip-shaped el enments are renoved usingé§he sweepi ng nodule ( 13) and
transferred in a horizontal orientation across the outer belt (2a) by the
action of a horizontal index conveyor ( 16) responsible to transfer strip

shaped el ement s ﬁ&a@e&@&ﬁh(@ﬂtf%?ﬁ&%&5 afd @) h m&(}eidlcamsgo%gmg efdbld B

hori zontal index conveyor e’ strip-shaped el enents are renoved from

t he conveyo i weeping modul e 3a), shown in..Ei qure. 4a through
the wal ki ng Bl 1§ S AR T Bt e Py e o Bt e bl o
(19) as sho in figure 4. Strip-shaped el enent,s are transported

aut omat i cal %meﬁ{sc?f%b%rﬁmmrwt%ﬁéﬁﬁ?ﬁémea%aafsuelé-r belts (2), (2a)
separately. Loading of the outer belt 2a is achieved in a conventional
manner using a | dhgeavinaienisafthqinveniy is syipble fantiedtamsdt prgcesiesmfghriconveyor (
19). The length adjustnent nmodule (21 ) is a nmanually adjustabl e devi ce,
whi ch i s seshdped etehentsangingleadtrip Feensdrrin peed faped el enent. Bot h the feeding
conveyors ( 19) are speed synchronized with the plating conveyor to avoid

strip-shaped el empBkguipfieRCactb@firg t8 dhOEmBYRMERRITIpErE R S48 loade@adi ng of
strip-shaped el ement onto the O inner belt (2) 1s perfornmed through the

t ! . 1S d al t

(09, hace, Ol D QHSEaRASIRL L2 8o BEEHALl, HERKNTRERRLSMENS o 20 1o
[ f i ati in.width,.of th tri h I ts, which b

b RE A TETE NIRRT I

screen. An unl oadi ng appar.atus according to an enbodi ment is shown in
figure 6 and conp? thecaseef losdingtherputar belt E2nhibipdrosibleyto usomstandprd ven by an
AC notor, an unload support roller (24), (24a), an unloading horizontal
conveyor ( 28tomapsigaderg andrinfnadmgmpeamntisi ldowyetr amthStase pf bladpgdnredr bakent s
are transferred back to the interchangeabl e contai ner nodule (26), (26a).

(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.



Strip-shaped el enents fromthe equi pnent are unl oaded at the unl oadi ng
station (27), (27a) with the assistance of buffer conveyor (23), (23a). The
wi dth of the strip-shaped elenents is taken care of by a programabl e
servo-notor at the unloading station (27), (27a). The speed of the buffer
conveyor (23), (23a) is twice as fast a"mthe pl ati ng conveyor so as to
ensure that the strip-shaped el enents url oaded fromthe belts of the

equi pnent do not obstruct the on-comng naterials to prevent unnecessary

collision. The het.i r A i ]ﬁﬂ% e
operator to do rgr?g%'ﬁnﬂé ﬁé‘ﬁg@? F%%qo?lﬁ%g}ehetaﬁle@ﬁa{gg lg%ﬁﬁg%{lﬁg%%%&e erre%its
during the cess of treatnment. The. .cgnt.ai ner r azines_are

automat i cal 19 PEs i shE L HamedS S B afhe el Phe g Re Rt frgaue
respectivel n, alternative enbodjnent of a process cell according to the
i nvent i on izl%)ﬁmnﬁﬁap- P‘@tof?EOFHEOWWp?éWS‘F@ﬁW%‘BWWH%ﬁlpaerdﬁ?‘&ﬂﬁabl e
process nodul e (60) including a process tank (61 ) and associ ated appar at us
in a |lower pbbia bifferronyeyonCtl)rand a width adibstmpntovedide (22 Krige1by sesvo-t he
process nodul e (60) constitutes in use the process tank of the outer belt

(2a) (not sinosey)withas pasitidring pondoe g diRNKhdré %) alaf sHoha indignres4 & Hotizongal (63)
receives the inner belt (2) as shown. A cover (64) attached to the main

structure (GRlex@ONEHSr pllqst) Ifhafégﬁas%ﬂﬁ&ﬁ $hd RPl6S tk(e%adin@%v@?@r)(l%‘ﬁ{h e

det achabl e process nodul é (60) is attached to the main structure (63). In a

preferred erg?,gg; 'F?{Etd i rocess station including the detachable unit is
the treatnen tat i on eirt‘ri;%fudi ng a treatnent cell and a treatnent tank in

t he detachable unit., The r i.nin rocess stations have. internal and
external  process Thaideb kAt i bef LBse et Bhor Ml S EkA T dofmen
i ncorporating the detachabl e process nodul e (60) provides a conveni ent
means for alPlases tg siripeshapedt elemients inte carsigr oY) ohtiedeading eqnygrer @Rkdbat . For
exanpl e, the process cell can be detached and change to anot her treatnent
mat eri al by sirgpshapedigjembnts det taaniafeinded up ticlesdingodaneyol @Q), whichBunclinimpvi ng
t he hazardous chem cal in the process and storage tank.

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 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 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



Whi | st an enbodi nent of the invention has been described, vari ous

nodi fications wll suggest thenselves to those skilled in the art w thout
departing fromthe scope of the invention as defined in the appended
cl ai nms. 12 CLAIM5 1. A treatnent process station for treating

strip-shaped el enents, wherein the pr ocqys station is adapted to receive
two conveyors (2) and (2a) and treat strip-shaped el enents on each belt
i ndependently. 2. A treatnent process station as clained in claim1l and

en | i ed i n
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the inner cell being divided into two ments, each

separately I Vi e of id conpveyors. .3.. A freatnent process station
as clained ih(rélg‘g% %F%gﬁggjn%}%falﬂsrs(}atﬁé)rm%g%g%iag?eﬁﬁgg?y ?é\g‘a’inﬁle(%ﬁ%endent cont act
brush assenblies 10), .and 10a) disposed above a correspondi ng .
conpartnent of t ei‘Yfﬂ@ra%#’r?&"%Pé’rdc‘j‘i“e&&?l?%Ys fgrf’ﬁ‘réaé‘toﬁéﬁt‘“%gd’é&esst%ﬁ'ati on as
claimed in claim3 wherein the treatnment process station is selected from
the group cdohanedtelangends, whigh eandepetfarming ahomatigalty thequehribe presttesses f or
strip-shaped elenent. 5. A treatnent process station as clained in claiml

i ncl udi ng a paeinmetdrs dadwgnthe poushesisenuni t (63) and a detachabl e treat nent
process unit (60), each unit for receiving one of said strip-shaped el enent

for independent tApailgRihg AfAERSSaccording B -anAnibo8hdiR i shBWAGE FuRVGARIM
including at | east one treatnent process station as clainmed in any one

o eoed 9, Sl R SRS B PA) Hshel 380,809, P 0oo5
¢l aim wher &1 0SBl QUEPITYS, & SuSaRSE AlliAoRlal YoRRYE (5], (S5 uRven Bat s 2nd
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.




within the other. 8. A treatnent process systemas clained in claim®6 or
claim7 and conprising main pulleys (3),(3a),(4),(4a) at front part of the
equi pnent with a 295 nm (+/- 40 mm) di stance between tangent of pulleys (3)
and (3a), (4) and (4a). 9. A treatnent process equipnent as clainmed in
claim8 including a driven unit and a drjving unit, the driven unit
including two main pulleys (4), (4a) and two idler pulleys (4b), (4c), the
driving unit including two nain pulleys (3), (3a) and two idler pulleys

(3b), (3c) gheanaesk tafk (961?%% éJré’Jeﬁfiﬁbdﬁl@"(GU) cbRstitdved HERe BN brobése ek f
equi pnent as clainmed in claim wherein the driven unit and driving unit
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modifications will suggest themselves to those skilled in the art without departing

from the scope of the invention as defined in the appended claims.
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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.
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<=>? @\B%Epeﬁpé RMTWZ‘[‘ ppit inclyging-pypnpig ppleys (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).



