; €3e4YTTUTVF2WkX6XT4Yal >WDO 03/ 011182 PCT/ SG02/ U0160 1 Belt Apparatus for
Carrying Elenments During Treatnent Field of the Invention The present ’
inventi o’wW@es/M6a82 t 0 belt apparatus for carrying el ement s PERISGYR10@at nent
of those elenents. It also relates to clanping neans for use in such
apparatus and apparatus for treating such elenents and to a nmethod of such
treatnent. It is particularly concerned with such apparatus, neans and

nmet hods when the el enents are strip-shaped, such as strips of |ead franes,
as they are passed through treatnent baths or the |ike. Background of the

I nvention Strips of |lead franes are processed by el ectropl ati ng, etching,
etc. This usually Beldppmgat arrying Elements Duringnbreatinemdnd| ess bel t
*apparatus through a series of process steps. They are autonmatically
attached at a | oading station prior to the first processing step and then
renoved, ik eFmRIREGSIDANT IS - conpl etemm“ummmﬂﬁm ding station. After the
“unl oadi ng-station, each portion of the b under goes further
processing to be cleaned before it is next usado« As it is the strip that is

the targ of the. processing,, and the belt i e bel t,
the stri §r?15§ﬁta’|r’189mf?é’l r&iaﬁ%l tB%eﬁhaé’pﬁrél .ﬁ,f%rsg rf)ﬁgé %{%%E)Seql{r&ggg%&}r&%l#%

i nterfer e,y telbnidi€s. I A6S 80t fpinY Gheabe fdr 18P Pa sedhUgpphartusead rappagtusead
frames is described in published patent docunment US-4,534,843. This
docunent foeseatingeuchelomientstaditp g methed of suchitecatnagniy It dgpastiewardy eencsmefinger s.
The finger.y haye crinps in th {hel ith.the ari r,cone
set of al“fla} ﬁ‘écg‘eaﬁl)lm[]%%’ ??aﬁg Oaﬁ?rﬁ?trﬁé%st ?;g%ﬁ ztﬂlﬁé&@?wgmg r%}?rpsg-ﬁ% %ab%§“%§ hers in
the opposidf HHiléaadtdne; adthkpuiegRssedniroagi tredtmeht entinedrethé libger s are bent in
one direction with the remaining fingers bent in the other direction. In
use, each finger is bent back in the opposite direction to that in which it
i's normalg ﬁkg%pédgp@ellgﬁgﬁgﬁame strips are placed between the. bent back
fingers . t of alternate fingers presses against a WO
03/01G182 2 PCT/ SX02/001 &J first side of the strips with the remaining
fingers pressing against the oth sjde qf .the strips, 40 hold themin

pl ace i n Strps pf lgad amag arg H’rOF?Féedfe{’Y@{@F@ofg?té“gaﬂcm g‘%pﬁﬂﬁ Hﬁ’aﬂﬁé?vr%‘feseach
other in all LN &fild GE1ihQSh ehdlbs BetinshpatAut@tQigh 4 Bﬁi&'cﬁfﬂ?@&sﬁdﬁﬁs.m t he

strips. I'T some~fingers produce nore of d force than those around them
this eff éttieywird hutbmaticailymttackall at/nloadiog stition gviantathe first nraesssing stepiander s

cannot be easily repl aced once, brok or, once they can ng.l i D.
Furt her, then Eﬁ‘i‘é’VFii’n%{?F PrRCesIng En@g}pﬁ%}gaﬁlag,uq?qadfrgﬂﬁtwns e‘gﬁ%rqﬁg 215.{(%%11

pOrti N agardohy £dafi pobUHRST HEDE Bbially UANEESES further drbctiddo busleassirbdforet he
deformation. 1f a portion of the belt is no |onger usable, it is possible
just not itisngseused. However, the automatic systems needed to ensure that
happens add to the cost and it would be sinpler to replace the whole belt.
Anot her design of such a belt apparatus is described in published patent
docunent &P .is8e saBthafisitat tarfafahaprobessingf andetio behlieoulyithee & tacht t o
it. Both ends of the clips abut against the sanme iﬁﬁie of the bel t.tl he
first endeli theattip d3 pgpaily hetshhelewdle bslts %gﬁéﬁF,be&i\% qes nof fierfirR S¥ith €3 npi ng
end is resj Ieis?ﬂ | y biased agai nst the | ower edge of the belt. A mddle
portion, BRYFRER the two ends, passes through holes in the belt to the
other side, to provide the resilience for the clanping end in the right

directi dt ion.of the clip to.the belt. | gag

Nl oad o Q@89 el Rl TRETAE for CHEVIRE darh o tsndtegrionhdt e faned Bl e

in the didoitﬁfdteﬁm?l‘zt,%ﬂ?ed@.e This ddegmahyddReisthtsitbeltivirlgadlin nditeiot et vage for om
e oadl n

the belt. g station a strip can then be placed hetween the
cl anpi ng weale fingerbe [The fmgerst havh erimps da dhemy nesydheir pedss Withghe sAmMPRET 908l | of f

» when all the _clanpj ng ends holdj.ng,.it h been ed . f elt.
One pr obl ¥hohidtFm ta?n&“%%%ﬁn lS’é‘Ftd“é?gB%ﬂ 3{1%51,% Fﬂ%’?ﬁg# 1?191 % %ﬁﬁéﬁ)éﬁet,hgir%b?ﬁ%?,
over ti Megirdofi6n.CliiREwiseNdné Rel 0F Qltkhate fihgss laremest il Bt Risciiois withc the t he

“clips are always stressed as their clanpi nghposi tions are onl éaq? strip
Wi dt h awagmiimng fingers beot imithepobier dispeiionEy b useh each HageraisbenbRack Hethermy

not provide a ticul ar strong .cl | f |2 P Yri t | ong
for an ap‘fﬁpgélitgg{r%c“@&tgrt*’%trlgtwféﬁgilf]m%n %ﬁg@%{‘ﬁ%‘f%ﬁ%g requpf%rr?gﬂ 'EK ﬁeél

r epl acenewedn thbdesil baeg firpefs dvdrreleatednOug Bett dfaltetrapsfingers fresseeppaingdy, t hey
nmust be replaced fromthe WO 03/01G182 P 2/ 001 (0 3 inside of the
| oop of the endless belt. This usually req%m@gwmmmpo | ean over the
belt, which can be quite tiring as the belt k at chest hei ght
or thereabouts. The alternative is for soneone t&@%&tand within the | oop,

whi ch may not be that easy or safe (as the belt noving nmachinery may have
to be turned on to get it to the right position to replace the rel evant

- . . o

oot




bj ect of the Invention The object of the invention is to provide a novel
and inventive apparatus and/or neans and/or nethod. ldeally, it is intended
wi th the W0 eyersts2 nventi on shoul d overcone or at |east paPCI&IGYOHOYevi at e
at | east sonme of the problens associated with the prior art nmentioned

and/ or found el sewhere. Summary of the Invention According to one aspect of
the present invention, there is provi dgd belt apparatus for carrying

el enents during treatnent of the 'said“el ements, conprising: belt neans;

and cl an Qo FEBPtd Gfips WEPBGedintheClifzDo beesang againsisalc bihe! sidsoaae,

wherei n sai meanS has a plurality o I rst holes therein; and said
cl anpi ng strigant Hudd theat ingeadeniy theomidddms attached to said belt neans, have
*cl anpi ng portions spaced away froma first side of at |east part of said
belt neans and are arranged such that the clanping portions can be pushed

from sai A b lpSard BRKEMDRAIrR it elofier ashagRb dirbotices) thisaonds | n

“said clanping neaffs, to a seécond side of said at |least part of said belt
means, t o ceform thaicthnepednaslge f dipastrips.  Easomes Bugangipendues more)gf pfprge thagy 4

PCT/ S@2/ 001 GO The present_..invention al so prowvi t I O and
al so bel tthegsaAreus Fh‘%%?et?’isneg‘if’é R dppaPatt? pcﬁhe%ﬁggérer?tlhﬁfl‘?\%g i {c%nthgf ?%S
provi des ﬁ,{gsgtéangot%%gﬁgv +Hp1a0Bd 6hcd BrBketfiSoricl eheabaavqoliohger apipa Ratther, i\
further aspect of the invention includes nethod of attaching clanpi n&leneans
ont 0 bel tonedargsr isongtomgediusabls, it is wpaise: tosusgshefimerdon avifghe fingyr VR Lops of

ont o b i bl i iappaisn _ | o
per ¢ mearsesel o (LA Rhihds s SRR A BohEhbOAE A RAlTngh: 12

level of saiid econdiblofusEnotRb usd itn Glowaiver, chaapomgtic systmss mdeded teserisdresecond
holes to bring said clanping portions below the | ev&lﬂ %sgi d second hol es;
and r el edbitigppeisadditerhsioest anddhwouldihesiamplertoreplagethg wholeddlt ng step, said
cl anpi ng neans are ready for use; and said attaching nethod does not
i nclude said clanping portions passing through holes in said belt neans.
The pr esemfoth@V@RignosTt AlchQ iploappdesusisndsidisedoih pubishddrppteitaloewnsnt BRi ch
uses the above belt apparatus ang I ncl de?. t he st SQS of, .
0,382,283. A belt has a number of removable clips atfached to it.” Both ends of the clips
abut against the same side of the belt. The first end of each clip is connected to the belt,
whilst the other, clamping end is resiliently biased against the lower edge of the belt. A
middle portion, between the two ends, passes through holes in the belt to the other side, to
provide the resilience for the clamping end in the right direction and to ensure connexion

of the clip to the belt.

To load or unload a strip onto the belt, the middle portions of the clips are pushed in the
direction of the belt, thereby pushing the clamping end away from the belt. At the
loading station a strip can then be placed between the clamping end and belt and at the

unloading end, the strip can then fall off when all the clamping ends holding it have been

pushed away from the belt.

One problem with any such belt apparatus, including this one, is that, over time, the clips
tend to lose their resilience. In this instance, the clips are always stressed as their
clamping positions are only a strip width away from their normal positions. Even when
they are new, they may not provide a particularly strong clamping force and it may not
take long for an appreciable deterioration in the clamping force, requiring the replacement

of the clips. Further, although the clips can be replaced, they must be replaced from the



nounting said elements on the belt apparatus; subjecting said elenments to
at | east one treatnent process; and unl oading the processed el enents from
sai d bel wappareasis. I n summary, for one enbodi ment at | eR€H/SGH2/BRN6H
apparatus is provided for holding strips of |lead frames during treatnent.
It conprises a belt and attached clips. The clips are attached to the belt
at only one end. Their free ends, being the clanping ends, are held away
froma first side of the belt. The belt has recessed holes in its | ower

edge to EIB%]QANOHh@mUthH@QﬁﬂéHS belte Tls sall Prda@irpdisnedbnt los agbvérahe belt,second
side. At the sane tine a strip is inserted between the clanp |ng ends and

the seconwhish den by\eite tinagesghpbelés tend o arask rabches dgizhhey thegrabagsp aldie
Dr awt ngs asemetts E3pecovess i SEROSANT 5 Joon. SCTInRY bOH i AUTRPEN. Bl e

,descri beqhé’xsere@ﬂoﬁflg %"cﬁinlety”hia tHaV€ te%arptRdwid to safiete meeﬂgm pdsgtion to

accompanyi ng dr aw ngs, in Fig. 1is afirst perspective front VI ew
of a por treplacotheacloednt 0hp§)ar1atelIbera@é@rthl¢ plips; lipvg te be sompraserdi tRdistatigeh

1 F g, Prremiio neistlirRy 4 s R i b BhoatoRH o kpRelt du 8P ey i

front pl apnViig\Wn@hntbd Aire@idnk OFirdlilyFbétaude theictaming ends (Sﬂtﬁe chpsaavawwayse
portion of Fig. 1, Fig. 6 is a bottom plan _vi ew of thefp rtion é)f Fi

Fig. 7 |sma;0pems\plélmthcvbelit Gyheninetclempingsstipy): thepe partippgof the bejt gn glipssiny
he bel
Fro. o+ obinel wdaerypils bushely VRO P Kt Btk H:BUR gl e belt e ?Fan an

el enent against the belt neans; Fig. 10 is a front plan view of a portion
of a belt appar atus according to a second enbodi nent of the invention; Fig.
i fahe Ippentrox portion of Fig. 10; Fig. 12 is a front plan view
of the port| on of Fig. 10, with the clanping neans renoved; WO U3/ 01G182
6 PCT/ SG112/U11160
The object of the invention is to provide a novel and inventive apparatus and/or means

and/or method.

Ideally, it is intended with the present invention should overcome or at least partially

alleviate at least some of the problems associated with the prior art mentioned and/or

found elsewhere.

Summary of the Invention

According to one aspect of the present invention, there is provided belt apparatus for
carrying elements during treatment of the said elements, comprising:

belt means; and

clamping means for clamping said elements against said belt means; wherein

said belt means has a plurality of first holes therein; and
said clamping means have attaching portions attached to said belt means, have clamping
portions spaced away from a first side of at least part of said belt means and are arranged
such that the clamping portions can be pushed from said first side, through said first holes
and against resilience in said clamping means, to a second side of said at least part of said

belt means, to clamp said elements against said second side.



Fig. 13 is a front plan view of a portion of a belt apparatus according to
a third enbodi nent of the invention; Fig. 14 is a side view of the portion
of Fig. MOOMWI825 'is a front plan view of the portion &CTHY2/00180 it h

t he cl anpi ng neans renoved; Fig. 16 is a schematic view of first treatnent
apparatus using the belt apparatus of the present invention; and Fig. 17 is
a schematic view of first treatnent appar at us using the belt apparatus of
the present invention. Specific Description The terns vertical, horizontal,
upwar ds, 'ﬂi&"?\‘é@d’n@ $nveftién alse prodded e idinping Aeahs bkt alsbbefiahtdndITer Qe imhe
invention relatively, assumng that the belt neans is held with its top
edge "versuckappayatusbove the bottom edge. A first embodi nent of the present
“invention will now be described with reference to Figs 1 to 9, which show
various views of a portion of a first belt apparatus 10. This first belt
appar at UsTHOpfeeine@tiod 4164 provederstréating pphatu® which iptlades theeidiovd 2betind
“clanmping neans in the formof a plurality of clips 14. The belt 12 is
usual | y wep@draBss. an endl ess belt. It has parallel top and bottom edges with
first holes 16 along the Iength of the bottom edge. These first holes are
in the formof vertically elongate recesses 16, separated by el ongate
fingers oA flrelhdr adfect bPtiRGhvaRiopdsdides raethepoNgtRbinkatanping midahe ontophelia
series of second holes 20 extend along the length of the belt. These are
hor i zont aRpans & prayidedelt apparauses phove, qompngng te stepeofop of the belt are a

series of gui : [ | i h@&n . i .

03/01G182 7 P%%@é? ?%&%ﬁ%ﬁ&cﬁﬁpaﬁ% e%%gclt ﬁvgeﬁcgh%hggﬁp %g?lgnl?\r{pl eaf
spring whhednsj svithesuid ichanipiag mottibns. ofAsniditclamaging gngnaos tabove e level af fskidst end
of the clip 14, attaches to the belt 12 and cl anping portions 26 are

provi ded €0 Ralessnd end of the clips 14, renote fromsaid first end. The
clips 14 are bt Stin S ii t 12 ,0213N oSt

i 6 of the bal{oUrE S8 fRuiing oGS B06F S Retond Wil ) bringsagmpls

hor i zont gidrijortsthetavgthetleree] o€ said dedootl bgleg;rndf t he belt 12, onto a second side

portion of the Eel.t 12 {)ei ng .the.s?lcond side of the belt 12. Each clip
has three sucHeEatng syl clagpingmmenns; WhErely s oohing portion, a central end

part 28 separ aifds{if Qa4 byl QaidthniAng fedth ard BAdPForame i de of the
central end part 28. Each ‘en g{)art passes through a separate second hol e

20. The cent r aaidenithching methoi gldse mot inghadedssid plemping peréians pessingcbenghol es
20 to abut aqai nai) ﬁhe second side. The two side end parts 30 are shorter

t han t he oé?ft PEHCRK %%?P‘?' 28 and continue to protrude a short distance out
fromthe second side. Two abutting nmeans 32 are provided on each clip 14,
to abut the first side of the belt 12. They extend from portions of the
clip justThapreseghinventioialse prayides\agnethed 0@%@%@&1@%&%@ psrsdhig AP VSei 1
second h . rped by cutting two sides and an end of a
r ect angu?dae}?‘saﬁég%“‘u;h%?h@ﬁe?ggﬁ&gn “bending the flap 32 defined by the cuts
upwar ds. The eanocwnting shideeléhaps ol theelttappivetubel t on the first side and the

central end par}, 28 abuts the second side of the belt at approximtely the
sane | evel . Tkﬁ“gleﬁ%%ia“ﬁ Rlements e a&lgaqt QDR frpmentrogess; 2‘6’3 seen nost clearly

inFig 5 d qg}y?&damgomegi&a&e_a@1mt@ﬁ51ﬁ%_kmmmaﬁﬁms 24 of the clips 14

are connected Jjoining portions. These include at |east the top ends of
| eg portions 34. Each clip has two |l eg portions 34 at the end of each of

which is cl anpi n ortion.26. ., T ttachin ortion 24.i.sS eral l

or ot 4t SR By PaG cudfafinag Al el BEF aPhs R I MBwdea s RIGRE ok

at t achi ngyfiesd Hamed duAng tleBBndd@r U Edifiprises Al bedaCatt-Rhe alis. t The@hps afeher
with the leg portions 34 directed diagonally downwards towards the belt 12.

The cl ar’rﬁ;ﬁghbﬁlﬁé tBe belf at ﬁr@lycqn@rﬂmndﬂF@rfwwdz,alpeingﬁhecqlmmﬁ@né%e'rm held -
S0t i Ty o g S AL BF RE R AETIRE el haf RUBNRA Bes B i6s Wy CerBBT0 iy 9

clamping ends of the clips to be pushed through to the second side. At the same time a

strip is inserted between the clamping ends and the second side. When the clamping ends

are released they spring back to clamp the strip against the second side.



PCT/ S&2/ 001fi 0 The cl anping portion 26 is narrower than the first holes
16. Thus they can be pushed against the resilience of the clip 14 through
the firstWO@pBYI8G to the second side of the belt 12, whePETRPRndency
is toreturn to their original positions on the first side. The | engths of
the first holes 16 is such that the cl anping portions 26 can be pushed
through a sufficient distance onto thesecond side to allow parts of

el enents, for instance the upper edge of strips of lead frames 38, to be

i nserted hehmeevfitheDidwiabs si des of the cl anping portions 26 and the second
sides of the fingers 18. Fig.8 shows a clip 14 with the clanping portions
26 pushed through and beyond the first holes 16. Once the upper edge of the

el ehsea. TS @ershlieanin VR alF0, RS pELrHL Sy S aPREAR Skl

~agai nst  tReh traesEsto ks atdnpanyig dfdangd, i Whigh:-9, with a single such strip
38 gripped by nunbers of clanping ends 36 according to its length. As can
be seen in Fig. 9, the clanping ends 36 are designed to be vertical when

t hey are ¢l appin [ ) ' [ : r ved
fromthe %‘51 {TPslazﬁfS?i?ﬁﬁs %Cgt%gtq?gt %’ {%?vsc}fl%ﬁggip ﬁ?’gqrﬂgﬁo@ga@ﬁfg%%gbggggg?ﬁp y lifts
up the frambodhedatihecinvention; pi vot it about where the end parts 28, 30 pass
t hrough the second hol es 20. This nust overcone sone resilience provided by
t he abutting neans 32, which can be done by pushing themdown into the clip
(if they @r . : g lip can be renoved
entirel yﬁﬁﬁig\% %goéﬁﬁ%%%%gvﬁgv&c‘{l%%fpﬁgﬂm %%ﬂrqg'sﬁare slotted into the
second hol es 20, froman diagonally upward direction, with a top edge of

t he abutting nmeans against the fjrst side ﬁ%§ihe belt. As the front of the
clip is thigm BragsgmecitRasangvalihrarfionaf he horizontal (against the
resilience of the central end part 28), the end of the abutting neans is
able to spring round to conme into contact with the first side. The clip 14
can t hen Kig. 4 alacfasepldnoviewd theparowofiFigntiodi ment of the present invention
wi |l now be described with reference to Figs 10 to 12, which show vari ous
views of a portion of a second belt apparatus 100. This second belt

appar at usF#éQQiSm{ig@%f%@ﬁgﬁioﬁsﬁp% in the formof a planar belt 112 and
cl anpi ng ans in the formof a plurality of clips 114. WO (13/111G182 9
PCT/ SG02/11111Q0 The belt 112 of the second enbodinment is simlar to that
of the figst, . own, it differs.in .y .having one first hole 116 and

t wo rounoﬁ1§e§:t§%}°rs§€’f%@aﬂﬂf%%{t SPPIBIOsz% ‘t"al so has a row of two round
third holes 140 per clip 114. Each clip 114 is effectively a U of wre,
with two spring coils 132, wth one such coil 132 between each end of the
wi re and Kige7 isaaerspectivactop vigwa ehthe partigm affdeliire i s an attaching portion

| 24, at a first end of the clip 114, attached to the belt 112. The base of
the Uis a clanmping portion 126, at a second end of the clip 114, renote
from sai dFigj 8 Bttheswine View IR, With vlampingrehé gushedahibigls thedieltengaas;t i on of
the belt 112, on a first side of the belt 112. End parts 128 of the
attaching portions 124 pass horizontally through the second holes 120 of
the belt #12¢ ; Qﬁgﬂ i fler - Rt | : [ isecond
si de of tr&% gelf)?ﬁ éii%?éEac q?:ﬁ%egﬁggﬁ%r?gaaslglglﬁkﬁlgb%géﬁédl%@lgg? dglg%lgl?ﬁlilng
portion. dgaoist thndelbamdang;28 passes through a separate second hole 120 and is
bent upwards once through the second holes 120 to abut against the second
side. A top part 142 of each end part protrudes back through the third

hol es 140pi01Hh€ of Fbft phbdeied 88 Horbd LANCBelt E?ﬁﬁaﬁ:@rdcﬂ&dm%i {o aGksordl SO as
an abutting nmeans 132, to abut the first side of the belt 1I2. One edge of
each spriewpaslnent of theinyenionhe belt 112 on the first side and each end part
* 128 abuts the second side of the belt 112. Together with the top parts
protrudi ng through the third holes, this keeps the clips 114 in place, as
can be se@p noigt sidecdbw v f ke gorfen dilFigIt@ cl anpi ng portion 126 and each
“attaching portion 124 of the clips 114 are connected by joining portions,
whi ch include the spring coils 132. These include at |east the top ends of

| eg portigQns : ] . ' gé”@ which is
t he cl arrplﬁﬁ'gl%%étffoglg%%?glé#ﬁgﬁ%t Oaccf'nAl (gigﬁggﬁ’ :‘7@%5%% I Enéélﬂgarng{i‘%%egﬁ zont al
on the first side, with the joining portion joining the attaching portion
124 and leg portions 134 at an acute angle to each other, with the |eg
portions 134 directed diagonally downwards towards the belt 112. The

cl anping end 136 of the clanping portion 126, for clanping el enents agai nst
the belt, is directed generally downwards, as can be seen in Fig. 11, and
is at an obtuse angle with the | eg portion 134.




WO U3/ 016182 PCT/ S&2/ 1101 (0 10 The cl anping portion 126 is narrower than
the first holes 116. Thus they can be pushed against the resilience of the
clips 11avoh¥onegs2 t he first holes 116 to the second side ®CTSGE2BEGY 112
where their tendency is to return to their original positions on the first
side. As with the first enbodiment, the lengths of the first holes 116 is
such that the clanping portions 126 cag be pushed through a sufficient

di stance onto the second side to allow'parts of elenents, for instance the
upper edggg 0{3 St d BonPiplde bl AN Portidd BE ai BiiLLppataRst weeRidgh e fai fisld si des
of the clanping portions |26 and the second sides of the fingers 118. These
are | oadethbmdinentlof fadvéntiom t he belt apparatus in similar ways to those in
“the first enbodinment. Cips 114 can readily be attached and renoved from
the belt 112 fromjust the first side. To renove them one sinply lifts up
the frontp;pfi468GRidelvidv bPtHR pgtior] $f RO where the end parts 128 pass
"through the second holes 120 and turns the clip | 14 upsi de-down. Likew se
to add a newclip, it is held upside-down and the top parts 142 are pushed

into the secqnd holes 120, fromin.fraqnt ngd. front of the clip. is then
br ought fd&;‘%tlﬁ aiﬁ?@?ﬁlﬁpiv She é&'.e pﬂp(f% l%r@o&'ilthgﬁ? CISWPEW%@&%TH?W%’]WM i on
w Il now be described with reference to Figs 13 to 14, which show vari ous
views of a portion of a third belt apparatus 200. This third belt apparatus
200 conprligel is bethemmnsigndew witfirat reatmensf anpapitusasing et beéq@%ﬁaiuw%ﬁ?& ng
means in_the forn%of, lurality of wire clips 214. The belt 212 of the
third emPSECHERY® EH%EWfIar to that of the first. As shown, it differs in
that each first hole 216 is only just wider than the wire of the clips.
Further, it has one horjzontal elongate second hol e 220 per clip 214 and
one hori Zogt bl iset sehgmatictiew efHBPletrealmeRfeapparatys vsing theabelt apnapatys af the

ef fective] | ted Uof wire, with two spring coils 232, with one such
coi l 232%%é?§£@kgﬁgb end of the wire and the inverted base of the U The
inverted base of the U of, the wire is an attaching portion 224, at a first
end of the clip 214, WD 03/011r182 11 PCT/ SGL12/ 001 GO attached to the
belt 2128 IHOY he wire, is a clanping portion 226, at a second end
of the clip 214, renote fromsaid first end. The clips 214 are nobunted on a
first side portion of the belt 212, on a first side of the belt 212. End
parts 22&eftettheveatitag homzpnbaly opwards, 2anyeesds, letr areaised hexgirt tor desgtibe He

second hol es 22Q of, the.belt .212, onto Seco si de rtjion, of .the, belt
212, bei MYTHE &%me@f%eifflv‘%lp{easawg%ﬁ tﬁ%ﬁ%ﬁ n’(ﬂaﬁ)gﬁ’f&i B’ﬁg 1§ {hcdeky part
228. The 4 ugiwilyeshodt mdBotRnfled@r t 228 are bent upwards once through the

second holes 220 to abut agai nst the second side. A top part 242 of the end
part, being the inverted base of the U protrudes back through the third

hol es 240, t.o.the firs i,de a short .di stance . N i ts..al so as
oo abut i EPehotitat of BBl bntia oy el bEREIHRR] Wi SRl Figd SO ¢
each spriing o eibich’shdwediiitoss vizevsoEhtportioh o firkibdli dpphratisd®. and each wire of

the end part 228 abuts the second side of the belt 212. Together with the
top part protruding through the third hole, this keeps the clips 214 in

pl ace, a t i i i i 226
Bt he- oS Byt oR SERaRA 1P Aiate 'l oo dg S0 Rl BE R et Ol 120
por ti ons,clasypiap means incthe fdren sffr plorplicoof ddipe32. These incl ude at | east the
top ends of leg portions 234. Each clip has two separate | eg portions 234
at the end of each of which is a clanping portion 226. The attaching
portion g4 yek ﬂfﬁ%ﬁéﬂtlyu QI ds %8 UnesOBell, 2& Hnag tall®l 5% anti Yohtobd Rige® Withn g

portion jolning the attaching portion 224 a eg portions 234 at an acute
angl e t o fasicholed hé njongithé length bBthegmittonoedge2 3bhede fesithotesdira go the foym of

~downwar ds towards the belt . Th anpi n ds 2 f..the clanpin
portions vs8eally & onéﬁtﬁﬁﬁ?ﬁﬁcscza% ﬁ%ﬁe‘gbﬁgﬁﬁ% %«g‘gﬁr«?lo&?’egrl@ 81 7035‘? ggsm
gener al | yo ioWIMQEESes. ABuriRP uPSa SERE off Bedohd holed 2088Xferdll Ao thaNerPdh B theangl e
"with the 1eg portions 234. The clanping portions 226 are narrower than the

first holbel. Jligse Tedsorizontally slongatepalengthe gl 12st Neaver thedpp o€ heebalfr are e
clips 214 through.the fiJyst holes .21 6 1o, t second side of the belt 212,
wher e thﬁ?eﬁ%ﬁéqfcvqfssi% OLSE I B Blgtth%‘)?lpgwng% W&l positions on the first
side. As with the first enbodinent, the I engths of the first holes 216 is

such that the clanping portions 226 can be pushed through a sufficient
di stance onto the second side to WO 03/ 011 182



12 PCT/ SE 12/ 001 GO all ow parts of elenents, for instance the upper edge of
strips of lead franmes, to be inserted between the first sides of the

cl anpi ng WworsHwns2 226 and t he second sides of the fingersPETEGCOTHESE are

| oaded and unl oaded fromthe belt apparatus in simlar ways to those in the
first enbodinment. Cips 214 can readily be attached and renoved fromthe
belt 212 fromjust the first side. To renove them one sinply lifts up the
front of each clip to pivot it about ere the end parts 228 pass through
the seco i 0 r kr i18af 2bding PEhidie 16 0wt inLthk eiiddle. t Anadd a
new cl i p%Cﬁ%?lgskéﬁdefg%gygg-ﬂgaﬂk@%% th.e?st%glpgparts 242 are pushed into the
second haittechi@ ortfondly, iah affirenend efthetdlip 14, atackss torfhe bkt 3 2i andi gRpBEought

~down to the, horjzontal . The belt t the meth t
mvent | orPORIISG ERRvided AL a3cont AR Of G5 ERRRT - ASReEr AR gy ehEr 2 oo

apparatus as in Fig. 16. It can also be used with new nmachi nery, for
"instance to provide apparatus as in Fig. 17. In Fi a 16, lead franes are
» QD2

| oaded orithe diipk tl 4@ arcanted cRODIiest side portiimef the deltd fasisidmelothedgltat

unl oadi ng statjon 3 e s . si de,.of 5t he e two
st at i onsglt eﬁg‘i PPItS 8g’r g&B% g?e%@%ﬁ“ﬁg&ow%ggsgaﬁgﬁg%%gﬂg & %ﬁqﬁgf %%?’a

unl oadi ng,,1dsHe SRE YelP 82, londPR8EBhE $id8 PRrtich 4f1tRe belk ¢atetngmetsbndsiterofsi de
of the machinery 1n cleaning baths etc 308 before returning to the | Qading

station 3B@belTh2. dachrckiphes direspach aml pastssA8yid30dp lsRtapking pprionga cepiralox cept

that: the stripprocessin CCurs o i i venl at hs
etc 306a,¢n§@8{f&8tﬁ?8m?%a£°%‘bgyi%ﬁldﬁﬁP‘gg i n?g’g(iso gt% Pge%%ﬁ girﬁ%%gﬁ%e&%éiselngg) agnd t he
bel t cl eafy, NBadhr RAGHHIGSasRAnRAEN A separbieectdrddhale 30. tThe ceppalreatl peart Zhis

| oadi ng and unl oading stations 30

2, 304 work by pushing negns, pushing a
nunber ofbenhupwardsphongthemehithmsecond holes 20 to abutagaia the Seqon: S1d§n;'§ﬁ tﬁrg a
stripto b rOC I I lo8strdde at second
si de of tsllu‘ge %ﬁ@aﬁﬁﬁ%ﬁgﬁﬁgﬁgﬁ‘g? %rﬁa{l)%ﬁtgg%{? zggg?frclb%ﬁliuse t.tierllasertgél étl)}lggtmeen
t he cl amiigndeasut ienstharetontigidgecond side of the belt, and rel eased to | oad
the strip. In the unloading station 304, the processed strips inmediately
WO 03/ U16182 13 PCT/ SC(12/U0160 fall off. The pushing neans either allow

the pushed, c lagﬁm;}}g%vaaﬁ%% g%ﬁ%r?ﬁdéd hﬁ! €adl 61{1914,h§]'§bﬂrthe R§t Ridero¥fies Béll y2. the

pushi ng nmeans no or the duration of the pushing. Likew se a
braci ng MBesysexksnddian pbrioasobthe chip guest af fromteoflydhere thgdwvnssiderend parth dl pass t o

t he pushi ng neans and .o the belt to.sli along.it ar re preferabl
_ m)veg Wi t‘ﬁgqulghﬁléﬁ“ sgqqgncghqlg%l\?%n Y 4 &2 HPﬁ‘g&(é '38\}‘?4% S@FS glo %leen{ﬁn&gont ac%/
nearer tQel{g 18dle RefHe cBb 1uh@dBhdihg thY 118 BRUENRIdbY fhe Quisﬁﬁdﬁaﬁﬁ. arng

unl oadi ng can-be achi eved using the end wheel s about which the endl ess belt
passes. Téndsof dhpflags 32 ab the beld onithe first sidecands the gentral sd ag 18gbuts the

ci rcunferences .qQf e.end wheel s are..orofi t t i ng
reans. i (P fighe e Ry % Anponaudud off Bl Bl TRCERETRRRI. 11 BIEEE. Tt
of the prgfdah®eistersiiafi@batly ig By act the clanpi ng nmeans to push the cl anping
portions through the first holes to allow | oadi ng or unl oading as
appropriate. In the case of loading, the strips are supplied to the belt
appar at us~f angent | al T hogdLsrtheated byRbiaae Ng
coul d usect‘” PTG RY 8{'%2%?%% o%cggfkaqmﬁglléss%‘l ?ﬁﬁ%gﬁ%ﬁtl publ i shed dggurrent

EP- 0, 382, ofe NThess ankledy At lesst (tld topoangl of heg poutibns Bhg Eath clip hahbed degat

| east woul d have to be different).. The belt .neans. a i in the above
are nor nePor{ions 3 At @§§n§t°ééﬁd’o%£ whichds 2¢ Bg PA 108%1‘1 g#%%ﬁ&%&? iPRgHon
mat er i al s,)are | "9 D68 WiBPtheAbIBlHib SoiblraT Backiils do
not grip %‘ﬂ{es %ﬁ“gﬁdeﬁkﬁlgﬁg?ﬁg%ﬁ §/Hea%§titﬁst’ plort ieghs 0 ﬁﬁe_ g%l tn;g but di agonal ly
wi th the portigrrd,aniitieg aboioas 3d it i heuteamgledioneach othes, With thfal?gé’om\@ssg‘ne

~distortion proplens t.he prior art his .is,because. the b it only
acts as adipes 9@%&%@&6‘8, g’ﬁﬁlstﬁog’ﬁweﬁ?egf}tgizti g'ﬁ‘eo?'aﬁ‘ﬁsl gljfci 3§o§i§kl{neot
change dugi,ng; db@asgpr Relihst 0me sbegtis deiteeted ghiferalbt t he
“ belt has %1212%1@2gg@%egawfogha?ﬁgﬁlfg?reg?{eﬁgl e%i as recesses in th_egl owelryE edge,
ot her ar r dngeweds,asaarbpsssgiib Fig. SFand isatamekiuse angle withithe legpasapPét el v
surrounded by the belt neans or al nbst surrounded, but with slots to the

| oner edge. The difference between such enbodi nents and those descri bed
above woul d be an extra portion of belt neans WO 03! 011182

—t




14 PCTI S&21 11(1160 extendi ng conti nuously al ong what has so far been the

| oner edge of the belt. Again, the clanping neans woul d not be cl anpi ng

el ement s WD p¥eroli82 agai nst the belt means, but it woul d pr 8¢TEHE0HR01EKt r a
passive gripping surface diagonally bel ow the clanping neans, in addition
to those diagonally beside the clanping neans. The passive gripping
surfaces for the above enbodi nents are,roughened (not shown) to inprove the
cl anpi ng, although this is not necessa?y. Likewise, it is preferable to

provi de JoRRI{RkiRE Porti NS BNhRebvRR thiiettel fiust holesle60fTHRGheY aaPbegusiieds of
t he cl anping neans. The cl anipllrll means descri bed above are all resilient
elip

clips. |tgaisstpgbsstieace of the grough {he finstdodest Ifeto dheaspspadsifie pEheibslt

"provi ded hy other nmeans such,as an attached.spring. O he L Ng ans,
et her - d pdets tstrigndamey o i 2ot B IBGaFtaig pobiiony e s A Beamp ng
means hayg BResT (RERAThERs 26 RVRich that Hidslambink poR&MB26L0AA belpaiddiBroagh ki ons.
However, a single clip or other clanping means nay have nore than two, for
i nst ance stfffcémnt distdnoe pntocthe secopd sidgdenpllew naks of clemsintrg fordasiancedhe upprs

equi val ent, of .two or, ar | i ps of. e fi , i |0l ned

t oget her C9g¢ &Ff &FR5 1%9{ ﬁargﬁ%é?’fe%fbr% %‘Fer&efén%%w ;%)% s né]%{efl\ae&ggppﬁgdjn&?}éﬁgl | ow

for bendigagidk 2 @ndeld sevBADSidedofdBE Hirigerd 18! IEigat Siasiti AQIPOr4 wdMsther e at

one end of the clanpi ng nmeans and the cl anpiqr;g@t)orti ons at the other. This
P

i s not netaseping portibhe2¢ pushsi Heyonglnerd baypnd i hrlpnher Onec tetupes sige

portions d/ qr. beyo he | ng - I , . it 0

ot er o 61 ApAEI T 5 FHHeBR LR ohihing BB s S8R s
spaci ng irgsilidiRe tigndaudR gt tbpripdheniped cdgsé hesidipagamenthe fingers f8casngnibe t he
second enbodi nent. This is uninportant, V_arié)us aspects of the deacri bed
enbodi nerseen it Fig| hnuith grsieglesyeh atripn 39 sivaed byt nwnbegs of irlemgping endndby e

clearly it _1S: -al ﬁls%aag . : ; of

t he belt a%%darﬁggqgjtﬁ@é%%ﬁf n%?gnee et)é%llgle#% Pg%e%?m%flg%g%se%smlbgﬁ%&gegq? %gre is
a surf aceveftival hen theqays ¢clgnpigstipsd8cooperate wit h. WO 03/111 C 182 15
PCT/ SG112/ (1011(1 The second holes that the end parts of the clips pass
through in the described enbodi nents are all separate. According to the

| nvent | .Orblgf%clilll &]H?ea%ﬂ? HRAkthcheAland réth\der 6ih MPBNT1 T RBMASuGARe RABSidEhTEUGh a
single second hole. It is even possible for several clanping neans to share
second hatmeve fiem, cinarspiply lifisaus ther frortexforach elip wp phvod idalpwit wherestberend ar e

di rect ed d throygh th hql es. th b
downar P 08 30 JB8S AHPLER Htnseseid HElRe: 20 bath BEFCRTTHIEe SMENE LN ol i p
al t hough J-bii8eBY Mty IRRHET2, SAHORN dak) 8k Foné BY pHBRInp théth idewnf ih@mHehe

second side to remove them Likew se, the abutti n? means can be above or
bel ow t helipe@bthey ot ¢ bearussd). h Oncadbeidhappens, fhe shp gandiestemayed eatirely.

.enmbodi nenfs wi tho such abut t | : ' tdi in the
ol anpi ng THEGHEC (608 83 ittt PREPHECAR S Inl e O, 26 e

easi er t @isddaiydpwal diftiotjoviey 8top adget dfetht abulting nasadls updinstdha firss sakei ons,
there coul d be a horizontal surface placed inmedi Et,el Iy bove the .to of

the cl anpsifies badtarAs thadioaholthe ¢hp tsthem Braught dawmhan elow the Borzolizi ng
ortion 1o t ! I o (e

IIgCT I ISGOZI(%%S%ﬁ%&é‘%ﬁceappgég@%g?%# 9%5?2 @y?‘i%&% (g#g%tglgu téﬁ%l ng ét\{rggg%errtg nt of

t he sai d sphiagesnind,to comprintsicontactoeith threefsssidanthetlinpd can thembe réleased Fanpi ng

said el enents against said belt neans; wherein
use.

A second embodiment of the present invention will now be described with reference to

Fig.s 10 to 12, which show various views of a portion of a second belt apparatus 100.

This second belt apparatus 100 comprises a belt means in the form of a planar belt 112

and clamping means in the form of a plurality of clips 114.



said belt nmeans has a plurality of first holes therein; and said clanping
means have attaching portions attached to said belt neans, have cl anping
portions w@ayewisdvay froma first side of at |east part ofPCIHCH2ZPHOY neans
and are arranged such that the clanping portions can be pushed from said
first side, through said first holes and against resilience in said

cl anpi ng neans, to a second side of sai,d at | east part of said belt neans,
to clanp said el enents agai nst said seCond side. 2. Belt apparatus

accor di noryd gl 12 o he sbid ainbb@atht BRIl to 3t df thd Sist. Nk eliovar, 6t diffesses
In an edge of said belt neans. 3. Belt apparatus according claim1 or

! 2,
wher ei n at onbalstvingoons fust lwdé 416 andstworonad secanéd holes 1 20per 3P 4i dt ¥&a hasneans
-on all sides ith at.least,o slit.o ne side to an edge of the belt
nmeans. 4.2 B"f?%ﬁﬂ&?&‘{{?&ﬁj’&e&ﬂgﬂ?&rfg’ glrft/) one of the preceding clains,
wherein at | east sonme of said first holes are edged all around by said belt

‘means. 5. Belt apparatus according to any one of the preceding clains,
wher ei n sidcl cbip(l1 4 neefifectivelys g of snte, withywp|sprng ceils 133ewith vap sughegod 133e

el ements .are to cl apped .agai nst i t. I phar ' any
one of tr@“ﬁ?eélceé’gﬁ ﬁﬁé 8?&6%? %dgﬁlg ibﬁses%iptgeﬁgl ]%ac?;leeglﬁsoqpﬁfgéggégfﬁ%@%}‘#ﬂ%

pl anar, sirfod 174t 8ifH& eall ofithd @RSt14pattiched (Sthie®ehallp. Mhamase ofWh: 0GisALI 182
17 PCT/ SE 12/001 10 being a first side of the belt neans_and said second

si de of selarpiag ppeipnt126atia ssponshend afdhe clihifs reseots fropheid Beped-si de of the
belt neans. 7. Belt apparatus according to any one of the preceding clains,
wherein said belt neans is a belt. 8. Belt apparatus according to any one

of the pregadipsd14las Mbunteden aifiistsidepdrtibn ofthasltild2 i fes side of Bel elt

apparatus according to any one of the preceding,cl.ains erein said
cl anpi ng hganEnhpaty é%%@ﬁ)é!eeaﬁﬁcbﬁgwfﬁeﬁ“ Wéahém%?lbsﬁﬂ?u@p‘gﬁrsa%@

accor di ”%&1&11;%0%@21}1&@1% Shtd f&b&iﬂ&%g&gg&rﬂgn B?ma%eﬁrﬁfz,rﬁeﬁg fRGbaRligideo said

belt neans. appar at us accor to any one of the precedi ng
cl ai ns, wifahebelt $HL. dEadht dipttias @np sudh ardspasr k2 8gier attddhirg partion.oFachaénd partanpi ng
means. )

128 passes through a separate second hole 120 and is bent upwards once through the

second holes 120 to abut against the second side. A top part 142 of each end part

protrudes back through the third holes 140 to the first side a short distance.

Each spring coil acts also as an abutting means 132, to abut the first side of the belt 112.
One edge of each spring coil 132 abuts the belt 112 on the first side and each end part 128
abuts the second side of the belt 112. Together with the top parts protruding through the

third holes, this keeps the clips 114 in place, as can be seen most clearly in Fig. 11.

The clamping portion 126 and each attaching portion 124 of the clips 114 are connected
by joining portions, which include the spring coils 132. These include at least the top
ends of leg portions 134. Each clip has two leg portions 134 at the end of which is the
clamping portion 126. The attaching portion 124 is generally horizontal on the first side,
with the joining portion joining the attaching portion 124 and leg portions 134 at an acute
angle to each other, with the leg portions 134 directed diagonally downwards towards the
belt 112. The clamping end 136 of the clamping portion 126, for clamping elements
against the belt, is directed generally downwards, as can be seen in Fig. 11, and is at an

obtuse angle with the leg portion 134.



12. Belt apparatus according to any one of the preceding clains, wherein
said clanping portions are provided at a second end of said cla inég nmeans,
renote f MOPOHEGE2 i rst end. 13. Belt apparatus according PST/éﬁ;Oggodé of the
precedi ng clains, wherein said attaching portions pass fromsaid first side
t hrough second holes in said belt nmeans to said second side. 14. Belt
apparatus according to claim13, Wnerei1ﬁ said attaching portions pass back
to the first side through third holes in said belt nmeans. 15. Belt

appar at USTREGMBindGdrord Y6 RNArekvel BRnRrhe fiediiolsdlla) Mhus thesrah begasied
attachi ng portions abut agai nst said second_si 13/01C182

a _ de. VO E, %8
PCT/ SQ02/ @fainsCheresiliBuietof dimpelinatlld thioush therfirst krlemll 6drdhe second side 02 &R ng

“cl ai ns, rei ai d,cl i n an t : | S&:1.Qi ni I{de0
Foi i ng Sett 1 st s SPReB T8 At fEL oBRRI AR o B SRABIAEPIS
_appar at Usyff GR¢ Gid SnitddahaitMhtBenmhe oLl Sast ok tld6his ngclp diat itlon slampirgnd
away fromsaid first side of at |east fgart of said belt neans. and\ﬁzai d

j 0i ni ng poottipen$26 nal belpushsd thesugh enefiiciericdisignes erjedbe ssropdcidet!vitiols sai d

belt means. 18. Belt, apparatus cor di f ; '

cl ai ns, vﬂ‘?é’?se‘?%elgléﬁeﬁts’cngr‘?ﬁ%ﬁlbcen@%n'gppg ’{Jrg?%eegf %?’?ggﬁagﬁtﬂ? fﬁge%ggiﬁéwed
abut ting géided theSfirs64id& oflfle cﬁﬁﬂlﬁiaﬁpmrom 186 aad didlieegnd sides af thelftngshen
dependent upon at |east claim13 [

erein the parts, of. said attaghin
porti ons pHssThesetane toaded and ng@ifdnﬁomdh%belé?@%ﬁﬁéb%% Fayh it &Pﬁegg‘ﬂeans

and said gl I n artions. 20. Belt apparatus according to claim19, or to
claim 18 %&‘?Z{ﬁ@fg@gﬁ e‘%ﬁt' upon at least claim 13, wherein the parts of said

attaching portions passing through said second holes are on the other side
of the abutting nmeans_from said, cl anpi ng _porti.ons . - Bel.t r at
accor di ngClips é_ﬁ‘bcﬁh@a@iy baatigshed éﬁ‘? F\@‘b‘%ﬁimﬁnm% ﬁ%@?‘& JBT@E‘% io| S't%ans
are of a T§ ?érl’:&x?entheﬁ%l‘fé éiﬁllply lifts up the front of each clip to pivot it about where the end

parts 128 pass through the second holes 120 and turns the clip 114 upside-down.

Likewise to add a new clip, it is held upside-down and the top parts 142 are pushed into
the second holes 120, from in front, and the front of the clip is then brought down to the

horizontal.

A third embodiment of the present invention will now be described with reference to

Fig.s 13 to 14, which show various views of a portion of a third belt apparatus 200.

This third belt apparatus 200 comprises a belt means in the form of a planar belt 212 and

clamping means in the form of a plurality of wire clips 214.

The belt 212 of the third embodiment is similar to that of the first. As shown, it differs in
that each first hole 216 is only just wider than the wire of the clips. Further, it has one
horizontal elongate second hole 220 per clip 214 and one horizontal elongate third hole
240 per clip 214.

Each clip 214 is effectively an inverted U of wire, with two spring coils 232, with one
such coil 232 between each end of the wire and the inverted base of the U. The inverted
base of the U of the wire is an attaching portion 224, at a first end of the clip 214,



22. Belt apparatus according to any one of the preceding clainms wherein

sai d clanpi ng neans include spring portions. 23. Belt apparatus according
to clai mPQopIsdependent on at least claim 18, wherein S&TECABAEY ng
nmeans conprise said spring portions. 24. Belt apparatus according to claim
22 or 23, wherein said spring portions conprise coil spring portions. w O
113/ (11 G 182 19 PCT/SG112/00160 25. Belt apparatus according to claim22
or 23, wherein said spring portions conprise |eaf spring portions. 26. Belt

appar at U6l e ithdbd102 BNYERRen@of ehelits, id a thmping péréibr 206 saiadecdranguidng
nmeans conprise wre springs. 27. Belt apparatus according to any one of the
pr ecedi nopfdheadlizs?14nenett frosmsagd Stshapd-ng neans conprise of a plurality of
‘clips. 28. Belt apparatus according to claim 27, wherein at |east sonme of
said clips each have a plurality of separate clanping portions. 29. Belt

_appar at USrRcaRk 9 B érd Rothtad Bh 3FirstWidy irfiors f ttle dtlt Re2.sdin Sfirseside of diecbettl | ps
each have two_clanping portions. 30. Belt apparatus ac ordin o any of the
pr ecedi n18} aEnd paiits 32% efl thenattaghing portéons et RAss boa¥%§t throy, é‘? rstfg/"ghaped

el enents., 31.,.Rel ' . j 3 . '
Chat sy diodes 27 e RAPAR, HloRCRR0d 9 ddhbh Bt (Bl Be 30/ RAAPRS WedullBido
means f orofliRt belpRPAr BhdlSclif e Shclgedt patpi1gTihotwo wirss afithecdndpaitri8

portions and being arranged to attach_ to belt nmeans to provi de belt
appar at usarebewy wiwayds encerthraygh thy sacaad helee 24P iRy a@#aﬁ%‘?%‘.sp@@.se%dt Sl‘ll‘r% afts

i 19, 11 5 el rdl P LA nd SRERSE Badelbi AP LEHAGNIAISRR BNEh BRSO

hol es for ! g ‘neans according to c 32 to attach said
cl anpi ng tRdMSlds 246 & thelfbttsideeashorttdistposyi de bel t apparatus according .to

any one of clainms 1 to 31.
Each spring coil acts also as an abutting means 232, to abut the first side of the belt 212.
One edge of each spring coil 232 abuts the belt 212 on the first side and each wire of the
end part 228 abuts the second side of the belt 212. Together with the top part protruding
through the third hole, this keeps the clips 214 in place, as can be seen most clearly in
Fig. 14.

The clamping portions 226 and the attaching portion 224 of the clips 214 are connected
by joining portions, which include the spring coils 232. These include at least the top
ends of leg portions 234. Each clip has two separate leg portions 234 at the end of each
of which is a clamping portion 226, The attaching portion 224 is generally horizontal on
the first side, with the joining portion joining the attaching portion 224 and leg portions
234 at an acute angle to each other, with the leg portions 234 directed diagonally
downwards towards the belt 212. The clamping ends 236 of the clamping portions 226,
for clamping elements against the belt, are directed generally downwards, as can be seen

in Fig. 14, and are at an obtuse angle with the leg portions 234.

The clamping portions 226 are narrower than the first holes 216. Thus they can be
pushed against the resilience of the clips 214 through the first holes 216 to the second side
of the belt 212, where their tendency is to return to their original positions on the first
side. As with the first embodiment, the lengths of the first holes 216 is such that the

clamping portions 226 can be pushed through a sufficient distance onto the second side to



WO 03/01G182 20 PCT/ S@2/ 00130 34. Apparatus for treating el ements,

I ncl udi ng belt apparatus according to any one of clains 1 to 31, cl anping
means aco®@ds/mE1820 cl ai m 32 and/ or belt neans accordi ng t SCESHHIEEY 35,
Apparatus according to claim34, further conprising |oading neans for
pushi ng said cl anping portions through said first holes as part of the
process of mounting said el ements onto,said belt apparatus. 36. Apparatus
according to claim34 or 35, further C(ﬁrpri si ng unl oadi ng nmeans for pushing
cl anpi ng JRANSarirelendings, ErafiRhie tBtishee bégeot srfusflbel frimenugbe fmeted i r st
holes to unload said elements fromsaid belt apparatus. 37. A nethod of
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"second hol es; pivoting said clanping neans about said second holes to bring
said clanping portions below the |Ievel of said second holes; and rel easing

sai d clanpj.n ans; rei fter i ' i [
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accor di ngthkGedédid Hobdsx20, Gbmcinafront34hd the front of the clip is then brought down to the

horizontal.

The belt apparatus and the methods of the present invention can be used with existing
treatment machinery, to provide apparatus as in Fig. 16. It can also be used with new

machinery, for instance to provide apparatus as in Fig. 17.

In Fig. 16, lead frames are loaded onto belt apparatus 300 at a loading station 302 and
unloaded at unloading station 304 on the same side of the apparatus. Between these two
stations the strips are processed in processing baths etc 306. After unloading, the empty
belt apparatus 300 is then cleaned on the other side of the machinery in cleaning baths etc
308 before returning to the loading station 302. |

The apparatus of Fig. 17 is similar to that of Fig. 16, except that: the strip processing
occurs on two sides of the machinery, in baths etc 306a, 306b; the loading and unloading
stations are side by side and the belt cleaning processes 308 occur in the middle of the

apparatus.

The loading and unloading stations 302, 304 work by pushing means pushing a number of
the clamping portions (at least equivalent to the length of a strip to be processed)
simultaneously through the first holes to the second side of the belt. In the loading station
302, a strip is inserted between the clamping portions and the second side of the belt, and
released to load the strip. In the unloading station 304, the processed strips immediately
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non-conducting materials are possible, metal or otherwise.

)

Although the clamping ends do not grip the elements directly against portions of the belt,
but diagonally with the fingers, the above-described embodiments do not cause the same
distortion problems as the prior art. This is because the belt itself only acts as a passive
surface, the transverse position of the belt does not change during the loading process and

the belt does not deform.

Whilst the belt has been described with the first holes as recesses in the lower edge, other
arrangements are possible. For example, they could be completely surrounded by the belt |
means or almost surrounded, but with slots to the lower edge. The difference between

such embodiments and those described above would be an extra portion of belt means
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addition to those diagonally beside the clamping means.

The passive gripping surfaces for the above embodiments are roughened (not shown) to
improve the clamping, although this is not necessary. Likewise, it is preferable to provide

some form of roughening on the first side of the clamping ends of the clamping means.

The clamping means described above are all resilient clips. It is possible to use other
clips where the clamping force is provided by other means such as an attached spring.

Other clamping means, whether clips or otherwise, are also covered by the invention.

The clamping means have been embodied above as clips with one or two clamping
portions. However, a single clip or other clamping means may have more than two, for
instance three or four, etc. For example, the clamping means could be equivalent of two
or more or the clips 14 of the first embodiment joined together, preferably with some

form of hinge potion between them to allow for bending of the belt means.

As described, the attaching portions are at one end of the clamping means and the
clamping portions at the other. This is not necessary. The clamping means may extend
beyond the attaching portions and/or beyond the clamping portions, so long as it does not

interfere with their function.

The first holes are showed in varying spacing in the first and third embodiments and as

constant spacing in the second embodiment. This is unimportant.

Various aspects of the described embodiments are planar or elongate in one direction or
the other. Quite clearly it is not always necessary, but may be preferred. In the case of
the belt means, it does not need to be flat or planar, as long as there is a surface for the

clamping means to cooperate with.
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clamping means to share second holes.

The clamping means are described with end portions that are directed upwards, once
through the second holes. Of course they may be downwards. It is possible to have them
in both directions on the same clip, although this may require larger second holes and
manipulation from the second side to remove them. Likewise, the abutting means can be
above or below the second holes, or both. Indeed the invention also covers embodiments
without such abutting means, such that there is nothing in the clamping means to stop it
rotating upwards. This would make them even easier to add and replace. However, at the
loading and unloading stations, there could be a horizontal surface placed immediately
above the tops of the clamping means, which prevents them rotating upwards as the

clamping portions are pushed to the second side.
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1. Belt apparatus for carrying elements during treatment of the said elements,

comprising:

belt means; and

clamping means for clamping said elements against said belt means;
wherein

said belt means has a plurality of first holes therein; and

said clamping means have attaching portions attached to said belt means,
have clamping portions spaced away from a first side of at least part of said belt
means and are arranged such that the clamping portions can be pushed from said
first side, through said first holes and against resilience in said clamping means, to
a second side of said at least part of said belt means, to clamp said elements

against said second side.

2. Belt apparatus according claim 1, wherein at least some of said first holes

are recesses in an edge of said belt means.

3. Belt apparatus according claim 1 or 2, wherein at least some of said first
holes have portions of said belt means on all sides, with at least one slit on one

side to an edge of the belt means.

4, Belt apparatus according to any one of the preceding claims, wherein at

least some of said first holes are edged all around by said belt means.

5. Belt apparatus according to any one of the preceding claims, wherein said
belt means is substantially planar at the level where the elements are to be

clamped against it.

6. Belt apparatus according to any one of the preceding claims, wherein said

belt means is substantially planar, said first side of at least part of said belt means
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7. Belt apparatus according to any one of the preceding claims, wherein said

belt means is a belt.

8. Belt apparatus according to any one of the preceding claims, wherein said

belt means is endless.

9. Belt apparatus according to any one of the preceding claims, wherein said

clamping means are removable from said belt means.

10. Belt apparatus according to claim 9, wherein said clamping means are re-

attachable to said belt means.

11. Belt apparatus according to any one of the preceding claims, wherein said

attaching portions are at a first end of said clamping means.

12. Belt apparatus according to any one of the preceding claims, wherein said
clamping portions are provided at a second end of said clamping means, remote

from said first end.

13. Belt apparatus according to any one of the preceding claims, wherein said
attaching portions pass from said first side through second holes in said belt

means to said second side.

14. Belt apparatus according to claim 13, wherein said attaching portions pass

back to the first side through third holes in said belt means.

15. Belt apparatus according to any one of the preceding claims, wherein said

attaching portions abut against said second side.
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clamping means further comprise joining portions, joining said clamping portions

to said attaching portions.

17. Belt apparatus according to claim 16, wherein said attaching portions
extend away from said first side of at least part of said belt means and said joining

portions include leg portions directed diagonally back towards said belt means.

18. Belt ap'paratﬁs according to any one of the preceding claims, wherein said

clamping means further comprise abutting means, abutting said first side.

19. Belt apparatus according to claim 18 when dependent upon at least claim
13, wherein the parts of said attaching portions passing through said second holes

are between said abutting means and said clamping portions.

20. Belt apparatus according to claim 19, or to claim 18 when dependent upon
at least claim 13, wherein the parts of said attaching portions passing through said
second holes are on the other side of the abutting means from said clamping

portions.

21. Belt apparatus according to any one of the preceding claims wherein said

clamping means are of a resilient material.

22. Belt apparatus according to any one of the preceding claims wherein said

clamping means include spring portions.

23. Belt apparatus according to claim 22 when dependent on at least claim 18,

wherein said abutting means comprise said spring portions.

24. Belt apparatus according to claim 22 or 23, wherein said spring portions

comprise coil spring portions.
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26.

217.

28.

29.

30.

3L

32.

33.

comprise leaf spring portions.

Belt apparatus according to any one of claims 1 to 24, wherein said

clamping means comprise wire springs.

Belt apparatus according to any one of the preceding claims, wherein said

clamping means comprise of a plurality of clips.

Belt apparatus according to claim 27, wherein at least some of said clips

each have a plurality of separate clamping portions.

Belt apparatus according to claim 28, wherein said at least some of said

clips each have two clamping portions.

Belt apparatus according to any of the preceding claims arranged on the

basis that said elements are strip-shaped elements.

Belt apparatus according to claim 30, arranged on the basis that said strip-

shaped elements are strips of lead frames.

Clamping means for belt apparatus, comprising attaching portions and
clamping portions and being arranged to attach to belt means to provide belt

apparatus according to any one of the preceding claims.

Belt means having first holes in the form of recesses in one edge thereof
and second holes for use with clamping means according to claim 32 to attach said
clamping means to said belt means to provide belt apparatus according to any one

of claims 1 to 31.
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t means

accordmg to claim 33.

35. Apparatus according to claim 34, further comprising loading means for
pushing said clamping portions through said first holes as part of the process of

mounting said elements onto said belt apparatus.

36. Apparatus according to claim 34 or 35, further comprising unloading
means for pushing clamping means which are clamping said elements further

through said first holes to unload said elements from said belt apparatus.

37. A method of attaching clamping means onto belt means to provide

apparatus according to any one of claims 1 to 31, comprising the steps of:

inserting attaching means of said clamping means inte second holes of said
belt means, with said clamping portions of said clamping means above the level of
said second holes;

pivoting said clamping means about said second holes to bring said
clamping portions below the level of said second holes; and

reléasing said clamping means; wherein

after said releasing step, said clamping means are ready for use; and

said attaching method does not include said clamping portions passing

through holes in said belt means.

38, A method of treating elements, including the steps of: _
mounting said elements on belt apparatus according to any one of claims 1
to 31;
subjecting said elements to at least one treatment process; and

unloading the processed elements from said belt apparatus.

39. Treated elements, said elements having been treated according to the

method of claim 38.
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41. Clamping means constructed and arranged substantially as hereinbefore

described with reference to and/or as illustrated in the accompanying drawings.

42, Apparatus for treating elements, constructed and arranged substantially as
hereinbefore described with reference to and/or as illustrated in the accompanying

drawings.

43. A method of treating elements, substantially as hereinbefore described

with reference to and/or as illustrated in the accompanying drawings.



