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h Belt -Apparatus for Carr in Elements During Treatnment qdrahdagizobbe
Invention The present invention relates to belt apparatus for. carrying
~B"€nments during treatnent of those elenents. It also relates to clanping
means for. use in such apparatus and apparatus..for treating such el enents
and to a nmethod of such treatnent. It is particularly concerned wth such
appar at uso 03wz and net hods when the el enents are BECTS$G28hdeped, such as
strips of lead franes, as they are passed through treatnent baths or the
| i ke. Background of the Invention Strips of |ead frames are processed by
el ectropl ating, etching, etc. Thisqusually involves thembeing carried in
lines om endl ess belt apparatus through a series of process steps. They
are automatically attached at a | oading station prior to the first
processing step agg adheid GrPYEMn: Blehfife PhAGEFRLARE S COMP! ete, at an
unl oadi ng._stati oM Arter tne untoadl Statlon, each portion of the belt
usual Iy undergoes further processing to be cleaned before it is next used.
As it iSgd i at is the target of the processing, and the belt is
only ¢ hoREDe b Lo belt, the strip is usually held below the belt, so
_ that. the belt does not interfere with the processing.. One such belt

appar at us, f L f %Eﬁ' g%w' i daBh8 at ent
docunent 5@-%?@3%&&%@.dgﬁfgiﬁ%c_neﬁ%%gggcrf%gggghggjt aV|ngQ€Iits inits
| over edthesstetements.doale relateg wrolampitiganchisfpeyss inrcteappirpinpadisppaiem near t heir
ends, W'%o?tréa?jgg ch e]t eJtQénhi%g me&lgcrl ﬁi&cl?i!réaﬁt{eﬂ@itq%é _1? cdnderdiC d' rection
and the crinps”ftor e other 870t hie opposite rection. Likew se, one set
~ of al t er with euchjapgreatss, meansizad methodowkendthe elementhargistin-shaped. spentsi ni ng fingers
bent 1 n h I ' eldniftl I1§..bent back in the
oppositeggﬁvg%??%ﬁﬂ%ﬁg?ﬁgggpﬁﬁaﬂyéﬁgvfg|s %%@%gﬁ?i e'ent and |l ead frane
strips are placed between the.bent back fingers and rel eased. One set of
aIternatﬁm&kggﬁg§ﬁgﬁﬁéﬁgﬁ agai nst a 16 February 2006 WO 03/016182

Strips of lead frames are processed by electroplating, etching, etc. This usually involves
them being carried in lines on endless belt apparatus through a series of process steps.
Thiey are antomatically attached at a loading station prior fo the first processing step and
then removed, after processing is complete, at an unloading station. After the unloading
station, each portion of the belt usually undergoes further processing to be cleaned before

it is next used.

Asit s the strip that is the target of the processing, and the belt is only there to carry the
" belt, the stﬁp is usually held below the belt, so that the belt does not interfere with the

processing.

One such belt apparatus for carrying lead frames is described in published patent
‘document 1JS-4,534,843. This document describes a belt having slits in its lower edge to
create fingers. The ﬁ::.l'gers have crimps in them near their ends, with the cﬁmps for one
" set of alternate fingers in one direction and the crimps for the others in the opposite
 direction. Likewise, one set of alternate fingers are bent in one direction with the
_ remainjﬁg fingers bent in the other direction. In use, each finger is bent back in the
~ opposite direction to that in which it is normally bent and lead frame strips are placed
between the.bent baék fingers and released. One set of alternate fingers presses against a




2 PCTIS®02/ 00160 first side of the strips with the remaigi III:,I’% S :
pressi ng agai nst the other side of the strips, to hol dWEgﬁqjl& pl gce I n
the niddle. As all the fingers are actively pushing against each other ine———-
alternate directions, this tends to deformthe clanped edge of the strips. |
| f sone fingers produce nore of a force than those around them this

ef fect wwldesbsigar onounced. . Anot her di sadvant age i se¢isdozidols® fi ngers
cannot be easily replaced once broken or once they can no |onger grip.
Further, if one finger is no |longer usable, it is unwi se to use that
portion as if the finger were still present, as it would just add to the
deformation. If a portion of the belt is no |longer usable, it is possible
j ust not fitsbsidsef the striplowisly éhe rerpdirengmgorsgrésens yRinsntbe nbeded ddhensure t hat
happens add co iIt-.would be sinpler to replace the whole belt.
Anot her %E_fq'r%’ﬂlogipﬁ%lgﬁﬁaggﬁgfetﬁ%%%ar atus is described in published patent

"~ docunent EP- 0, 382,253. A belt has a nunber of renovable clips attached to

it. Both f the cl.i b ' ' . belt. Th
st end 8 fSaariy firdd puik b B At PP RAE el tip s PP T
¢l anpi ngtoadetbrin Sher dsiyed edgel of iHeistipedifagas fisgerstiralubomene o dduceghant he belt. A

m ddl e pgrtion t n t. ends sses.. t hy 0 4L the belt to
the ot hel'*%i ﬁ%‘?ﬂdtqgeﬁﬁs%\ﬁ %Zwmepgg?ﬂcgﬂﬁcg‘gﬁgﬁr%sﬁe clgen%ﬁﬁaé ﬂgend in the

ri ght di fiegtsicamotimckasily repisad ence brokavor onve thef céthe ledgengripo Fudther, bl t . To | oad
or unload a.str. nto t elt, . m.ddl e .porti l i ps are
pushed i A% HE lﬁg? g"@g?rdlﬁa%gef : tl%%mg%lq ,usettﬁaglp g%lggﬁ%g%{érs]ﬁ&%%rh‘%&% tglrrpi ng end away
“from t hepleeht, as Atwdnkicjust| adéiehi thg dsfomation ¥ aspariiqn afsthe bdkieis nbdongbraced bet ween
the cl anpi .end and .bel t. .and.at,. t ' s [p can then
fall off g’rfgélp?smtbﬂe “Sgp%trtr%}mﬁét‘ gr?ﬂ@%ﬁ’o‘#%ugo%glhggﬁg@g n%eggﬁm%%% ed away from
t he bel t thathagpeps wildliethe vast dnd drwoukile kimplk to repiqsa thatwlsle belacl uding this one, is
that, over tinme, the clips tend to lose their resilience. in this

i nstance, the clips are always stressed as their clanping positions are
only a shnétherwidgrofawelya balioapparited i dawribedlin puidishadgatont dsowrenhiEn  they are
new. tNey 3 iPks Al neh nod Hfansr ddviid Aok %nathdaF. BLAMING aleQhifse and 1t may

not

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 élamping 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
puahéd away from the belt.

One problem Witil_ 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 ﬂie clips. Further, although the clips can be replaced, they must be replaced from the



‘t-aketong—for-an appreciabl e deterioration in the clanpjggetr@arg@o06€quiring
t he repl-acenment of the clips. Further, although the clips-can be replaced,’
they nust be replaced fromthe W. 031016182 PCTI SGO2100160 3 inside of the
| oop of the endless belt. This usually requires sonmeone to | ean over the
belt, whiwdesgaisdbe quite tiring as the belts tend t @cyR&dendico chest hei ght
or thereabouts. The alternative is for sonmeone to stand within the | oop,
whi ch may not be that easy or safe (as the belt noving machinery may have
to be turned on to get it to the right position to replace the relevant
clips). In either case, the clips have to be conpressed to be attached or
renoved,  side bf theipopbfihe dndictsibelt. "Thiamtallyoaghiteosodzencde Easowndk belt,i p spri ngi ng

t of the,. din. ant ed di t. ... Ei nal b he. cl [ d
O, o1 S Ayl HAPEH S SEl A0 BB R S, 2 10 7S

strips), tlastivebfdrisansnefo stahdwitiih thedeoup, whiclpmay ot bethateasytor safe(asot cl eaned
properly an equire ti.ne for proper .inspection.Object.of the |lnvention The
Dby bt of Bt kink pas iy mes MR i R 5E k) S8R RO AR o at s
and/ or neasplace tha thlevtnt KBish Ol cithed ek the clipk hiw to bé enpedsedid be dtfachedr esent

I nvention _shoul d ov.erco r.at | east rtiall | | evi.ate al,.|east some of
e pr obl @AY RH St By G s b e 8 Betoo st sihmigity 5 s g

- el sewher ehanSunmmwayitet] dizéctibize Finalle bédagse thcdanshgends of the flips ade abeayect of t he
present invention e i s provided, b appat at us, f Lrying el ements
during tr&?ﬁ%ﬁ@%ﬁ%&%&&ﬁ%ﬂ@%ﬁ%‘%@ ?tstBeé%t ‘H’iglllf?xn and cl anpi ng
nmeans f or conkaatyoe vt clsaiedipropeelyent isquig dinieSor prapetlinkpettionneans; wherein said
-belt neans has a plurality of first holes therein; and said clanmpi ng neans

have attaching portions attached to said belt neans, have cl anping
portions Obagefthalwetiiom a first side of at |east part of said belt neans
and are arranged o

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 a first aspect of the present invention, there is provided belt apparatus for
. carrying clements 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 aftaching 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 fifst holes
and against resilience in said clawping means, to a second side of said at least part of said
‘belt means, to clamp szid elements against said second side. |




such {hat the clanmping portions can be pushed from sai did Fétstbagi2des t hrough
said fist holes and against resilience in said clanping neans, to a second
side of said at |east part of said belt neans, to clanp said el enent s

agai nst said second side 16 February 2006 4 The exanpl e enbodi nents of the
present invention also provide the clanping neans and also belt means for
use in s e [ ts he present inyention

al so pr oslﬁde reagﬁ"ﬁ%j néémarﬁﬁgg% rlltg'qk?gﬁ)tlgﬂg%% FOV"{ he'g c@o@@gbe?atns ap([?)ar at us.
Accordln@SFBdﬁngﬁéﬁﬁéﬂaﬁﬁ@$ﬁmewawﬁe present |nvent|on there is provided a
net hod Offhe @kdn@fid b BodheHPbMBe FRROE iRBhdNLAd proRd@ Fediify BpEAVAGEE whieh t
apparaturmmgaﬂprl%kg he %heps of: inserting attachi ng neans of said

cl anpi ng eans |%R E@Rﬂ' 8l es of said belt neans, with said cl anpi ng
portions of said clanplng means above the |evel of said second hol es;

pi vot i ngAﬁ@rﬁw&t@H@e&Qd%Q& tﬁbcﬂé'tpre%@htdm%ﬁ&n%é?@|i§%r&@e@%' Rethsdiofl cl anpi ng
portions rel eaS| SaI% cl anpi ng

neans; @?cbi"ﬂ °'§'inf"89 mgﬁ'?s(f"&’&egg?f’"?@‘)?foé@e g%'h?p(?a@ “amas'?f?e &ep§ Y ready for
use; and said ingertigc ttacjngreten o oisaid; clamping medansl éntes seaind halrpioh gaighdelt | ons

passi ng taeQUkL Bak @l%mp?nﬁ porbrft ehi W’@ mé%(ﬁg%(%’e rﬂ?e ol B LM EdkogppeCt Of

the pres q i nventi on ere Is prov a neth treating elenents,
i ncl udi ng"?she steps of: nounting said eI enents on the belt apparatus;
subj ecting sapisotia essientismping ateaheabbutosal teoead Meles tpriviagsaid datpinginl oadi ng

t he procgl?.ﬁ bglgﬁrﬁ:?eqé@,gfsgmsé {i’ gg%mdapparat us. A belt apparatus may be

provi ded ing strips o rames during treatnent. It may
conpri se a beldeagingsaid ¢lapmrtmeansishersfhe clips may be attached to the belt

at only one eafbr said Riiaking §te8 s&ﬂdﬁmphglrﬂ’égndé’t@rééljiiﬂphé’égarﬁﬂds “may be held

away froma f| Ldic? Lttaiﬁ gge mgtfnocs E'oesl?\g{ lEc!ude s%ud clamping portions passing through holes
in said belt means.

According to a third -aspect of the present invention, there is provided a method of treating
elements, including the steps of: .
mounting said elements on the belt apparatus;

subjecting said elements to at least one treatment prdcess; and
unloading the processed elements from said belt apparatus.

A belt apparatus may be provided for holding strips of lead frames during treatment. It may

comprise a belt and attached clips. The clips may be attached to the belt at only one end.
Their free ends, being the clamping ends, may be held away from a first side of the beit. The
belt may have recessed holes in its lower edge to allow clamping ends of the clips to be
pushed through to the second side. At the same time a strip may be inserted between the
clamping ends and the second side. When the clamping ends are released they may spring
back to clamp the strip against the second side.



oo
bel t %ay have recessed holes in its |lower edge to allo L ds of -
the clips to . he pushed through to the second si_d,g,kAtmﬁﬁgggﬂg?r@g%tO?ﬁe a
strip—may—he—tnmserted Betweermrthe cl afpriig ends and the second side. Wen
t he cl anpi ng-ends are rel eased they may spring back to clanp the strip
agai nst the second side. | 16 February 2006 WO 03/016182 PCT/ S@2100160 5
Summary OYO $9&518r awi ngs The present invention w || Ronsdweodiert her descri bed
by way of normlimtative exanple with reference to the acconpanyi ng
‘drawings, in which: Fig. | is a first perspective front view of a portion
of a belt apparatus according to asfirst enbodinment of the invention; Fig.
2 is a second perspective front view of the portion of Fig. 1, Fig. 3is a
perspecti thg; % the portion of Fig. 1; Fig. 4 is a front plan view
of the portion of Fig. 1; Fig. 5is a side view of the portion of Fig. 1; -
Fig. 6 is_a bottomplan_view of the portion of Fig.. 1, Fig. 7 is a
per spect i W Pregspt raionill 1w beofinthep deseribet by way of ormy-lindtative exdreplsame vi ew as
F 0.5 Wilietfoh &R ReoGACASAREL Alvigh the belt means;  Fig..9 is the
sanme view as Fig. 8; with a clanping end rel eased to clanp an el enent
agai-nst the belt neans; Fig. 10 is a front plan view of a portion of a belt
‘appar at ugss i : 'ﬁg?%j i 0B, Fig. i 1is a
si devi ewiré%aqgﬁ?feﬁgg? ﬁségﬁ@eoifﬁﬁlgﬁg‘q Ofi%; Fi gdm% i ?Jg afg@? r@dgﬁrt\é&%}tcgﬁﬁi\ﬁ ew of the
porti on -&Ebediggent gighe gyqnions he ¢l anpi ng neans renoved; 16 February 2006 WO
03/ 016182 PCT/ SG02/ 00160

Fig. 2 is a second perspective front view of the portion of Fig. 1 ;
Fig. 3 is a perspective rear view of the portion of Fig. 1;
Fig. 4is a front plan view of the portion of Fig. 1;
Fig. 5 is a side view of the portion of Fig, 1;
F1g 6 is a bottom plan. view of the portion of Fig. 1;
Fig. 7isa pe.rspecﬁve top vie‘w of the portion of Fig. 1;
" Fig. 8 is the same view as Fig. 5, with a clamping end pushed through the belt means;

'Fig. 9 is the same view as Fig. 8; with a clz'imping end released to clamp an element

against the belt means;

Fig. 10 is a front plan view of a portion of a belt apparatus according to a second
embodiment of the invention; '

- Fig. 11 is a side'view of the portion of Fig. 10;

Fig. 12 is a front plan view of the portion of Fig. 10, with the clamping means removed;




6 Fig. 13 is afront plan view of a portion of a belt a@p@{g,@g@sz@gcor di ng
to a third enbodinent of the invention; Fig. 14 is _a side view of the

- porttomr=of Fig. t37™Fig. 15 is a front pIan vi ew.of -the portion of Fig. 13,
- Wi th the clanping neans renoved; Fig. 16 is a schematic view of first
treatment apparatus using the belt apparatus of the present invention; and
Fig. ' 1WOW0HKi8chemati c view of first treatnent appewsaoeediesi ng the belt
apparatus of the present invention. Specific Description The termns
vertical, horizontal, upwards, downwards, etc are used herein to describe
the portions of the invention relatively, assumi ng that the belt neans is

held wit-h its top edge "vertically" above the bottom edge. A first

embodi meRig &7 it ﬁeﬁoﬁ‘F é’éaén‘fle"Y 76 @rroriés o 3 beli aupapdis resudind & a it r ef er ence to
Fig.s lehsbdBnen¥ikdindh; various views of a portion of a first belt
apparatus 10. This first belt apparatus 10 conprises.a belt nmeans in the
forn of a planar belt 12 and clanping neans in the formofa plurality of
clips 14F1ngspg&gwgvgoftgemlowl uged as an endless belt. It has parallel
top and bottom edges wth first hofes 16 along the length of the bottom
edge. These first holes are in the formof vertically elongate recesses
16, Separgl fds Pifork hARGRH b1 bk PEGorHg, P2 lkeh M cthfirdSheallSorhSE 1 Ve OV PPI NG
surfaces. Further up, a series of second ho 0~ extend aldng the Il ength
of the . belt. These are horizontally el ongate al ong the belt 12. Nearer the
top of tg ekl sBlafc vﬁﬁrdf%%t%atﬂbﬂtqu % ag%r?a?ns'd?ﬂﬂa“' ding the
belt during use. 16 February 2006 WO 03/01618 PCT/S 2100160 7 Each clip
14'i s ef preptigwpiongadent pl anar | eaf spring which is bent in the niddle. An
~attaching portlon 24, at a first end of the clip 14, attaches to the belt

12 and cIa ng
Fig 7 is a schematic view of first treatment apparatus using the belt apparatus of the

present invention.

Specific Description

‘The terms vertical, horizontal, upwards, downwards, etc are used herein fo describe the
portions of the invention relatwely, assuming that the belt means is held with its top edge
- “vertically” above the bottom edge.

A first embodiment of the present invention will now be described with reference to Fig.s
1 to 9, which show various views of a portion of a first belt apparatus 10.

This first belt apparatus 10 comprises a belt means in the form of a planar belt 12 and
clamping means in the form of 4 plurality of clips 14. '

The belt 12 is usually used as an endiess belt. Ii has parailel top and bottom édges with
first holes 16 along the length of the bottom edge. These ﬁrst holes are in the form of
vertically elongate recesses 16, separated by elongate ﬁngers of belt 18, to act as passive
gripping surfaces. Further up, a series of second holes 20 extend along the length of the
belt. These are horizontally elongate along the belt 12. Nearer the top of the belt are a
series of guide holes 22, for use in guiding the belt during use. |




portions 26 are provided at a second end of the clips 146 FesiBRe2dosOM sai d
~first end. The_clips 14 are nounted on a first side_portion of the belt 12,
on a first side of the belt 12. End parts 28, 30.of the attaching portion
24 pass horizontally through the second holes 20 of. the belt 12, onto a
second side portion of the belt 12, being the second side of the belt 12.

- Each cli pHa8164%3r ee such end parts 28, 30 to its atPemstongpigiorti on, a

- central end part 28 separated fromtwo side end parts 30, one on each side
of the central end part 28. Each end part passes through a separate second
hol e 20. The central end part 28 ig bent upwards once through the second
hol es 20 _to abut against the second side. The two  side end parts 30 are

shorter EfflrrlipHé ieeffechivaly abent plapar lood spring wigsh isrhge ip dhegriddieud® a short

di st ance ,pfinf %&Hbﬂf@aﬁ@ﬁﬂf‘&dscif% PR, ABUd ke BRATS a3l dfngPr OVi ded on
each clip 14, to.abut the first side of the belt 12.  They extend from

por t i onsP@tons@e awprqyided aita spagnd end gf the plips dremateyiom oaid Eptgad.end parts 30 pass
t hrough their second holes 20. They are each fornmed by cutting two sides

and an end of a rectangular hole in the clip 14 and bending the flap 32
defined WBie ¢hipe 14 aresn i firstTyide pogtivg of Bk belh &2, fop g ficst Side effbe belthe bel t on t he
first si C tﬁaﬁﬂ t L skgigy of the belt
at appro% n%ﬁ%’ ai/r@? kgl’eﬁg%{ntgé feve &%rr&?%%%gﬁgﬁzhﬁﬁgl@ﬂgﬁ?% In place, as can
be seen hulest20¢f thebply 13, antrp gecorg sidejpariion abthe bett i2oving s sagend side efchi ng porti ons
24 of th ' : eTalal<) %Eﬁ& & NG ; -'éggm T i ncl ude at

| east thgwﬁggﬁznéémg?ﬁFég pqg%?ghs 342&Eggﬂﬁ%??g&%as fﬁbbﬁggﬂ portions 34
at the efrd rert 28 sephratsf fropnitedsifesend partsaiftpona g seheide af ecentih endmartachi ng porti on
24 15 OCHET Bloh Ynd 0kl 001 oGl {fgalt bichha MR, e obhl\Balh B2 RO pOT ti O
joining the attachi portion. 24 and leg portions 34 at an acute angle to

each ot heanf uprfards opgrchiough thteeqnd heles? to @byt @gainstithel basepsiidel Yhed@Rnwar ds t owar ds

the bel tsia‘gen%msfda@é@m@t&ﬂ%%@uﬂeﬁ Grt 26 hBBhidle BYdthu@Da 4Brt fOr clanping
el enents agai nst the belt, is directed generally downwards, as can be seen

in Fig. distaneseutifipnpthe gepondisideise angle with the leg portion 34. 16 February
2006 WO 03/016182 PCT/ SG02100160 8

. Two abutting means 32 are provided on each clip 14, to abut the first sidé of the belt 12.
They extend from portions of the clip just in front of where the two side end parts 30 pass
through their second holes 20. They are each formed by cuiting two sides and an end of a
rectangular hole in the clip 14 and bending the flap 32 defined by the cuts upwards. The
ends of the flaps 32 abut the belt on the fixst side and the central end part 28 abuts the
second side of the belt at approximately the same level. This keeps the clips 14 in place,

as can be seen most clearly in Fig. 5.

.Clamping portions 26 and attaching portions 24 of the clips 14 are connected by joining
| portions. These include at least the top ends of leg portions 34. Each clip has two leg

portibns 34 at the end of each of which is a clamping portion 26. The attaching portion

24 is generally horizontal on the first side, with the joining portion joining the attaching

portion 24 aﬁd leg portions 34 at an acufe angle to each other, with the leg portioﬁs 34
directed diagonally downwards towards the belt 12. The clamping end 36 of the

clamping portion 26, for clamping elements against the belt, is directed generally
_ downwai:dé, as can be seen in Fig. 5, and is at an obtuse angle with the leg portion 34.




-~ wWith the firs

- The ctanping portion 26 is narrower than the first hol egg EBnrudRUoBhey can
be pushed against the resilience of the clip 14 through the fi'rst holes 16
to the second.side of the belt 12, where their tendency is to returfa—t+6—-
their original .positions on the first side. The lengths of the first holes
16 is such that the clanping portions 26 can be pushed through a

suffici eWoodwtsance onto the second side to all ow piTs&Goufoiedl enments, for
‘instance the upper edge of strips of lead franes 38, to be inserted
‘between the first sides of the clanping portions 26 and the second sides
of the fingers 18. Fig.8 shows a cgip 14 with the clanping portions 26
pushed t-hrough and beyond the first holes 16. Once the upper edge of the
strip of Thetlenminzperion 38 inemroyecthay the dirt bejes 16,eThi Hepicaybopithsdon 26 i s

rel easedg,likiShe rﬁg@{l&e RRERLH NERronBBE Brsl flolds 96 B thdsebdh@ sHPPBEe Gftge of the

strip against the fingers 18, as can be seen in Fig..9, wth a single such

strip 381%mihersebeibigndengyie tosredin & theipionigina pasitions on dheckpigideg Ths it s | engt h.

As can b ' | : Qﬁm%ﬁ%ﬂ%d&% ' o be vertica

when theiff?n re gegrn%}l%%s Igilsr%hps_ 8. di psg%;%%ﬁgs’;%%g?i Iy %Ee} a :aached and

renoved $ufiinient distadge pato the s¢opryhsida fe tallovh parfs jof elgmanitsg r mpgocetappe t hem one

sinmply |} I ' ) [ | ] re the end
el B Wl G008k P o BERREH bR B Mhsides THOantle

parts 28, r € secon IS nust overcone sone

resi | i enpastiony26\andidht segond tidesplthe fingerrd &n 5 showriaceinckinwie ttone. by
pushi ng ‘Eﬂ&ﬁ;&]}] Y’ﬁbn&ﬁﬁ&gﬁeﬁ‘ﬂnﬂ%h'agdﬂéyoﬁdtﬁé‘ﬁ&’th%fe?l&.%ﬁé@tﬁe%ﬂ&&g&ge Once that
t he ve I Lrk

happens, “l'Ip can be re l entirely. Likewse to add a new clip, the
end par t &f thy Bripspidead dupmenitohas hesngdesereds the Glamging gortipy Yhisasleasyh difonal |y upward
di rect i oGt Refesh@Pit RIS tRfuphd SaRRE L bRE 2SRRI Re ASHRIN8 as bidbel | St Side  of
the bel t&ﬁ,&g ctﬁh{:}[ﬁ?ar.onlt 0 t]%élp%{}i E@i S thegazbr oug?\?g%gvm and s | ghtly bel ow
the hor i ssoniaFis. $.a68i nsingle wechrsein P§ evivped 67 npmbery ehelrmpingArls f8rt 28) , t he
end of t REoal il \heMEADSarl 18 s Eip o, 1BRIEIE ERUTM ok Acf @B AL 0 cONt act
_ side.” The clip 14 can then be rel eased for use. A second

. enbodi neyeticl when gep pre slamping 58 on wi || 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 conprises a belt neans in the

f orm of @ligsl14wanreasily be atached andgempvetFomdhahelihd fpm ushibe fist #dcofToa plurality of
_ clips 11gmove them, one simply lifts up the fiont of each clip fo pivot it about where the end

parts 28, 30 pass through the second holes 20. This must overcome some resilience

provided by the abutting means 32, which can be done by pushing them down into the
clip (if they are to be reused). Once that happens, the clip can be removed enfirely.
Likewise to add a new clip, the end parts are slotted into the second holes 20, from an
diagonally upward direction, with a top edge of the abutting means against the first side
" of the belt. As the front of the clip is then brbught down and slightly below the horizontal
(against the resilience of the central end part 28), the end of the abutting means is able to
spring round to come into contact with the first side. ‘The clip 14 can then be released for

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.
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enbodi nent is simlar to that of the first. As shown, iﬁﬂ:&%}“%ioaign only
havi ng one first hole 116 and two round secoad—he-l-es——:lrg@-per Cl+p—t34—1t
also has ‘a row of two round third holes 140 per clip 114. Each clip 114 is
effectively a Uof wire, with two spring coils 132, with one such coil 132
bet ween ®@ohowmwd of the wire and the base of the U.p(ﬁmdmmrm of the wire is
an attaching portion 124, at a first end of the clip 114, attached to the
belt 112. The base of the Uis a clanping portion 126, at a second end of
~the clip 114, renote fromsaid firgt end. The clips 114 are nounted on a
first side portlon of the belt 112, on a first side of the belt 112. End
parts 128hebeltlh2okthe %?etmdwglbp(bm@nt@ﬂrﬁyrﬂ!@ztb thed 9bthirBirst. Zgrshewr, i differsough t he

second f "%”%9 p of the belt
112, bei %A ﬁf\ha%gm% Mﬂ_‘a qg}é&ﬂfiwﬁm elt %‘g&c@@gﬁ%@?ﬁ(" ﬁagbg%e such end
part 1283m01%twwmhdﬂwgdbd¢3th4@n¢rcﬁab}4 end part 128 passes through a
separate second hole 120 and is bent upwards once through the second hol es

120 to abut against the second side. A top part 142 of each end part
pr ot r ude adbabii 1 14his cffegtivelyheelU Dﬁivirdeﬁbltvaﬂiﬂ@)coﬂﬁlﬂheiﬂf dnestchsoitiB2Za short

di stancey, o] Ll NG TRANS, to abut the
first side %ﬁ%%eﬁ%@ﬂ?@%kéar?ﬁ%ﬁb e eeatzf&gléc 0srjhlrelnel%:0| (%glf abuts the
bel t 112pertiont 124, dtiafist erx;iqi@lea:hpllbhettadmddo thabelt 1:|128'Ihebasrtoftheﬁéxssecond si de of
{ e D! ! pbhfing KRR ut M Phal A BRRRLL RnlcHodRc by 0ugn the L r

“hol es, ps 't ace, e &éen nost clearly in
Fig. 11. The clanping portlon 126 and each attachlng portion 124 of the

cl 11 h

P2 1390At FORSEA oY LA ARRRSE L By M LR " Sing,
clip hasiidEndegrtp B8t dfdhesattb@dugportide lyrmsa)ﬁommtadlbr ﬁ:rsughhk segdudnpi ng portion
126, Theyli196 18 Ahiais 0 shadud S4SRGE BHLLAITEL OAL AL 8, Lfie T1 1ot of de.
with the joining tidgn joining tac g por and | eg portions
134 at aﬁ%tbﬂ:hﬁﬂtél? aliﬁghehnlusewudmuﬂmrt 1Z&Pbtﬁtta¢halglpeg10poﬂachmﬂs>aﬂ:34 di rect ed

di agonal t 136 of the
) 200! ngh X % SONONRLLR o sg%ﬂtggegzﬁﬂgﬁﬁ,émo and tbent fivafds YR bl the
second holes 120 to abut against the second 31de A top part 142 of each end part

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

- Bach spring coil acis also as an abutting means 132, to abut the first side of the belt 112,
One.edge of each spring coil 132 al‘mts 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 dia_.gbnally 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 portmn 134.




agai nst-the belt, is directed general ly downwards, as c n Fig_
11, and is at an - obtuse angle with the |leg portion 134 WF%’?@%%E(%GW 2006
WD 03/ 016182 PCT/ SQ)2-86466—+6-—Fhe cl anpg—portion 126—1ts~narrower than
the first holes 116. Thus they can be pushed against the resilience of the
‘clips 114 through the first holes 116 to the second side of the belt 112,
wher e t haoospesdency is to return to their origi nal pgxastioteonns on the fi rst
side. As with the first embodinment, the lengths of the first holes 116 is
such that the clanping portions 126 can be pushed through a sufficient

di stance onto the second side to alhow parts of elenents, for instance the
upper edge of strips of |lead frames, to be inserted between the first

si des of Thelanpagperion Bioris nmwelltﬁﬁtmﬁtsitﬁwﬂtﬁ:oﬂms teyles bepushtie fi ngers

118. The I simlar ways
to thoses‘a%alffi}’It er&f}fi&%oﬂﬁg %ﬁf Oqgghgg}sw}%qggﬁt%ga |§EIH%°fltﬂettached and
renoved fhelbila, wberb &leir tﬁ‘hd@ci sdeTefmsto thdir@n@nalsmmmﬂen the'["mt pideoA®e t hem one
sinmply Ii S h of, e ch bt i ere the end
parts 12 %‘asé; r%ﬁo {ﬁéheslgn fﬁl&%g @581%)1 urtﬁgs)[qtil%"e T 114

upsi.de- dqmnmns l:!ﬁl«mnvibsgusheﬂ md:dglaa mfﬁmmlt ﬂqstanqetontosthmmﬁduizﬂs itelaflolown and the
top parts men%ufh?ﬁjstahmtﬁeut he H%ad %20 %‘Or%ml ront, and the
front of P |p P57t NER Pr'oU B, 8n a'f's third

enbodi nerbbm@énﬂlbnﬁrspmés@tﬁthewtmmmglpmmm 12I6 mbtbvelsmordbme.s obihel fingetsh ref erence to

Fig.s 13 wh w us qvie ortlon of third belt
-appar at ustlgOt‘él""@‘@''zl‘Tn'mlloa{f “%le"’r%te& %ppara i,\/%ppf‘ﬁlf?‘scosmnn%nrl?rs“’vt-i‘:’ t@e t* means in the

-form of dhgfirstrmbodimért. 212 and clanping neans in the formof a plurality of
wire clips 214. The belt 212 of the third enbodinent is simlar to that of
the first. As shown, it differs in that each first hole 216 is only just

wi der t h&Hips hle‘roajlreedibrfbetatl@hcdénpsemoﬁed{rdmethe belt 1 ¥afeonojuet thehfostisiklent al el ongat e

second hoﬂﬁ ﬁ&g R ore'slobiy? it 3 Ao M0 AP ot & LRI blbigd Ol e 240

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

Likewise to add a new clip, it is held upside-down and the top parts 142 are pushed info
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 plurahty of wire chps 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 elongaié 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,




Each tl p 214 is effectrvely an inverted U of wre, wt coils

. 232, with one such coil 232 between each end of the w ?%Fgﬁggﬁ;h%ﬁrgnverted

—~—ba=se—ea‘-—-t—he U The—ipaverted base-of~the U of the wire .is an attaching
portion 224, at a first end of the clip 214, 16 February 2006 WO O 310 1 6
1 82 PCT/ SE2100160 11 Z' attached to the belt 212. Each end of the wre,
is a claNgagepearti on 226, at a second end of the edwgo2drdse renote from
said first end. The clips 214 are nounted on a first side portion of the
belt 212, on a first side of the belt 212. End parts 228 of the attaching
portions 224 pass horizontally threugh the second holes 220 of the belt
212, ont.o a second side portion of the belt 212, being the second side of
t he belt aquQethﬁrgheI&lﬂth@gm@n@h@mh1seq1ém;paqgwomggzzﬁm@qemdmdr es of the end

part 228 @15911 Bt e&&%&rﬂ%m@ﬂ&?ehhr ough the second holes 220 to abut
agai nst t cond si de. part 242 of the end part, being the

I nverted base of the U protrudes back through the third hol es 240 to the

means 2330 (i 20 e Hhab AR E ark AR b Rinape B8 41205 08 B8 BB B 200 LT g

coi | 23228hubsl pate 2Bbbf thoditcling pdutdons 224 pass hatzosially thwegh the seont L he end
228 ' . .

P ot rudi BO 4R oL B8 pACHE Wien el RFicR Bt e o1y WREMISEal 485 77 208 Pae

-can be sebfhe hels212c Eadircliy hisrone fticly endipart 274 eThel taorpiregelfloranil par6 22826 and t he

at tachi ngeRaktOfl?2te Ao SR Ao L ARG Rkeod o8] Al N0 PO ti ons,

';mhrch.rnc € Sspring hese |nc e top ends of
| eg port faprpart 2810 tieoepld pat, ibping de mwdésmfeﬂtcélb@gu@@b@k@nwgﬁm at the end of

each tﬁ@é 150 4% ¢ Qh&@de%ha?{)&étén% 226. The attaching portion 224 is
y

gener al | orlzonta on the rst side, with the joining portion joining
the attaching portion 224 and leg portions 234. at an acute angle to each

- ot her, Liph E&%Joﬁg t?ﬂéotds ﬁ%étgl %&%ﬁ‘aﬂﬁﬁﬁ%’s@kh £ HOMVRL s towards the
bel t 212 E ?n gﬁl %o the 'c npi ng polr%/?ons \%
One edge of cach sprmg 0011 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 arid 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 aftaching 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 retum fo their original positions on the first
side. As w1th 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




| for ci anpi ng el enents against the belt, are directed ge E war ds,:
| as can be seen in Fig. 14, and are at an obtuse angle Wt%“’%’g%w

——portions 232 The_cl anpi ng portions 226 are narrower than the flrst 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 tewdanmeniszs to return to their original positprorscoomigohe first side.
As with the first enbodinment, the lengths of the first holes 216 is such
that the clanping portions 226 can be pushed through a sufficient distance
onto the second side to 16 February,2006 WO 03/016182 PCT/ SG02/ 00160 12
al low parts of elenments, for instance the upper edge of strips of |ead
franes, tbovbparts pidameetd, fobiestanse e upper ¢dge of stuyjs @0 lsadframasdo be sty port i ons
226 and f r Iy and unl oaded
fromt he%E&F%etgé)&gtr%%eggﬂlhg cglinﬁﬁlg%lrﬁ\%gy%st%dlt egéségﬁ?ﬁdé tﬂe?ﬁ ?é?? enbodi nment .
dips Zlal&aﬁesmdlowdlmd witloadeh Gom dhecbelt @pnsvad it pigaiian Ways kpethese 2 from j ust
t he f'rshmﬁﬁ& mb fermove them one sinply lifts up the front of each clip
to pivot 1t a Wﬁere the end parts 228 pass through the second hol es

220 .and .turns the clip 214 upside-down. Likewise to add a newclip, it is

hel d upsi he.t gggl econd hol es
220, fro&ﬁsHﬁgﬁg%%gggﬁﬁg%%ﬁgaﬁgh%awgﬂ@ﬁgﬁngwﬁ|s ?% roug‘% down to the
hor i zont &k renkive thm) dne sipply liftswy tlwrfcbnttbf@acrhsﬂlh(bdmvﬁﬁt abbis where §wised | nvent i on can
be used w th tye t tus as-in Fig.
16. It c mIts ?’ﬁoﬁ‘%e us tﬁe gﬁ{{;\i}vd@%qﬁﬁ%%?s eF?; P\nﬁé}g?ﬁ%g&%{)ﬂpr ovi de

appar at uiﬂamsetm aﬂdgneﬂﬁhp, litris B¢l upsidg-dowve andl the @msﬂsa%é atequighsd indnt 0 bel t
apparatu lggx | ing station
304 on tﬁg%ggﬁgﬂﬂgébgqﬂhfﬁ g%%ﬁ%%ﬁgﬁ E@gdlen t&gggg?agwgéﬁg?lons t he

stri ps aherigontelcessed in processing baths etc 306. After unloading, the
enpty belt apparatus 300 is then cleaned on the other side of the

machinery in cleaning baths etc 308 before returning to the |oading
st ati on J02belt 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.

Tn 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 prdcessing 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 sulw 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 2 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 sﬁip 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



The apparatus of Fig. 17 is simlar to that of Fig. -16, . the .
strip processing occurs on two sides of the machinery, 1?&@@%9}3@{% 3064,
306b; the | oading and unloading stations are side by side and the belt

cl eaning processes 308 occur in the mddle of the apparatus. The | oading
and unl oadi ng stations 302, 304 work by pushi ng nmeans pushing a nunber of

t he cl ampiongosoeti ons (at | east equivalent to the | prmgdozabisoa strip to be
processed) - sinultaneously through the first holes to the second side of
the belt. In the loading station 302, a strip is inserted between the
clanping portions and the second side of the belt, and released to |oad
the stri.p. In the unloading station 304, the processed strips imediately
16 Febr udslyoff0d8e WohoB/mpes GtherdipivSim pushail danpig pagidns &f $lide Tvag pushi ng means
ei t her al i 1 i I or, nore
prefer ablﬂ!;‘/em?%grﬁ ﬁ%ﬁﬁgly%hg@éhﬂ%n@%%m@?% mﬂl%%]ofgp%h%e g?na%élqtg%\n of the

pushi ng. pishicewildewisb pbraringimeans braceb tha gerend sids of the beitlagginstéwistingtdne bel t agai nst
tw sting o) i . jde along it
or, nore ti‘;&lglp era H}gnns‘o%\&/iggi ldv%ngtﬂ%%?t%o Sﬁggal@%{)%?é{g?f)e?&%ﬁy ‘%"%eé %&l&@hi ng

(al | owi ngt fiot the durhigoni of theqrastamg (2lvsamasit iotbe in bantaconserer poahd lowér patthé bel t) .

" - Alternat itﬁ’e%'eﬂ). t he | oadi ng and unl-oadi ng can be achi eved using the end

wheel s about " which the endl ess belt passes. The cl anping neans are on the
inside of the loop and . the <circunferences of the end wheels are profiled

. to acco I i LNt t ses over
t hose m%@ﬁ%@f&%@%@@% ca\flyhbtéa'hdﬁr Sfe?ﬁlgin??m %ﬁa‘ﬁ%&g ta%%gont act the
cl anpi ng whishrite: endlessibsio pashes. Thelpiping pent iro o the linsislaghithe bep fidtie  hol es to

al | ow | oagj dj i e f ing, the
strips ar%g&ﬂgﬁg%ﬁgg%?oénta %’Eﬁgselq%ogrg%%# ﬁ gcgoﬁflglﬁ%%n%h?ai i 5&?0111%?1}% end wheel .
The abovavithinatiéomgs thedeld phasesdiverthese (whdels) sHovéver, oompahefdhelprefiledsed at | east

P2 e ag U R OGHIER b B0y B A0Sl i o hovSh (he

holes to allow Ioading or unloading as appropriate. In the case of loading, the strips are

supplied to the belt apparatus tangentially to the end wheel.

The above loading and unloading could use the concepts disclosed at least in patent
published document EP-0,382,283 mentioned earlier (although the profiling of the wheels
- at least would have to be different). B '

The belt means and clips in the above are normally stainless steel but other conducting or

non-conducting materials are possible, metal or otherwise.

Although the clamping ends do not griﬁ 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 becanse the belt itself only acts as a passive
 surface, the transverse positibn of the belt does not change during the loading procoss 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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The belt nmeans and clips in the above are normally staiﬂgpggugéggbﬁbut
other conducting or non-conducting materials are possible, netal or
ot herwi se. Al though the clanping ends do not grip the el enents—ditectly——.
agai nst portions of the belt, but diagonally with the fingers, the
above-descri bed enbodi mnents do not cause the sane distortion problens as

t he pri okwgwbicisthi s i s because the belt itself onl yp@gdcezéssna passive
surface, the transverse position of the belt does not change during the

| oadi ng process and the belt does not deform Whilst the belt has been
described with the first holes as rgcesses in the | ower edge, other
arrangenents are possible. For exanple, they could be conpletely surrounded

by the bedsendingamtimonsiphlomestvhatias sofnbesd fheower wigelof e btls Againtthe | ower edge.

2n ext r o BONCTRCBY “Ba poESRETRG IIBR: 2805 sbRC BTG5 Bt Sov2100160
14 ext endouldprovidd dnrewiaisaksiveagrippigg swifate dirganalp bélow the elempibhmedngvier edge of the
belt. Again,.t cl.anpi s.woul d not be clanmping elenents directly
agai nst t%@ﬁﬁﬁPﬁmﬁﬁgﬁggqﬁﬁﬁggﬂk%ﬁﬁﬁ%ﬁ%ﬁ%&ide an extra' passive gripping
surf.ace diagonally bel ow the clanping neans, in addition to those

di agonal |,y _besi de .t he cl LN ans. ,The passive. ari ppi faces for the
above enb iBREHE SRR ﬁ”ﬁ%‘%ﬁ@ﬁg}&r%"&emé’ﬁfgﬁﬁ% ?18mughne%€r’do@§ﬂ s? %’éﬂﬁg{ anpi ng,

al t hough iiptove ths clamping eltiemglathis is dot keewssa R, Lik¢wisesit peffapabiesb provide pr ovi de  sone
form of rougheni n the f£iLkst .si of the c L ng ends of - the clanping
neans. Thsé’mgl?ﬁf‘?ﬁ?%’é‘ ﬁgﬂ%&@%ﬁ%‘ eé)g%g %9/1 i F%Sg e(g}gs' 1%“3??%‘<:| ips. It is
possible to use other clips where the clanping force is provided by other

neans su as an attached.spr, ng, h i n wh er clips or
othermﬁsgﬂmé%gm§$§8m¥%f§Fgan§N?ﬁgaﬁ%$§%?f%§gp#ﬁgp%$§%éﬁng ﬁ%gns have been
enbodi ed dipowheratheallanping\ioredisqmevided by wher ingavpiswnd) as apeitachedrspringHowever, a

single clip or other cl i Ng. Neans J for instance
three or ¢@-ﬁ%mgy@ﬁwagw%%ﬁgﬁpP%?%@ﬁgﬂg¥g%§¥§§>ﬁ%@ﬁ@ﬁ%@ﬁ% e equi val ent of

two or nore or the clips 14 of the first enbodi nent joined together,.

Lo Pr efer abl-yhe\/\élgn?pinsgorrxrleeans have been embodied above as clips with one or -iwo clamping

D

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 embodjrﬁent 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 fanction. '

The first holes are showed in varying spacing in the first and third embodiments and as
constant spacing in the second embodiment. This is uhimportant '

© Various aspects of the described embodiments are plan,ar. or elongafe 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.




- As described, the attaching portions are at one end of t e cI a I ng neans

form bf +hi nge potion between themto allow for bending Ob means.

and the clanping portions at the ot her—TFais—i-s—not necessary—F+he e
clanpi ng neans may extend beyond the attaching portions and/or beyond the

cl anping portions, so long as it does not interfere with their function.

The firswowhbsszare showed in varying spacing in theifscesdeieand third

enbodi ments and as constant spacing in the second enbodinment. This is

uni nportant Various aspects of the described enbodi nents are planar or

el ongate in one direction or the gther. Quite clearly it is not always
necessary, but may be preferred. In the case of the belt neans, it does

not need Tho doeonfl| fefescthatptharrad  paris df dhe ches piertroygh & Yardosvded or t he

cl anpi ng MHBR Y. \%@ 2 15

PCT/ SGOZIE%%%l %gﬁ%@@%’%{e V‘\yg'gsr&ltnﬁat ﬂlfg EJ% allgtrﬂ ‘?gﬂof éfl;p;n%gs pass

t hr ough iolamiping nkesTeah Iped thre@@oﬁmsonérhelealﬂ 15§é?§ldl°&‘tﬂée fongevsrbli ng to the

i nventi O%“*“ﬁ’glg eF&%tgﬁQIegggoﬁéhogs a single clanping neans can pass through a
eco h i

single s I'sS. even possible for several clanping neans to
share second hol es. The clanping nmeans are described with end portions that

*Gownar ag e U R PSRRI RO WA ke by, NOY, TR e
clip, al ttinou@hhetdqm&dhdgs 10f quiirgedhely anay be devavard. Heéd nessibdedd havedbdopul ation from -
the seco Rgth%ﬁectu é/‘?mﬁehc%H‘ éhh&(gﬁl ndgleaﬁtr&ﬁl i ! idshaBRESnEAN be above _

or - bel ow secon ention also covers .
enmbodi nermglpulnmdrmthssmbndabiamlemgvm@msmmﬂlth@h@tfmgm qegbqiot hing in the

¢l anping BRI by &%Q%oﬁéhol %E%thﬁﬂ;dé’éﬁ“&@e{]ﬂ?en?‘% IR fhnbEnd nem even

easier to Fovev er oadi ng an adi ng stations,
t here coxﬁnﬂhomeu@adhmmgmmﬂalsu@dhﬁtm ip betbing|in therelepingemeans WHéAPdt t he t ops of

the cl amying ARG, MY hidRhRY Bih SvdnGHR i@l b o RBE IS oA St thd he
loading and unloading stations, there could be a horizontal surface placed immediately

. above the tops of the clamping means, which prévehts them rotating‘upwards. as. the

clamping portioﬁs are pushed to the second side.



cl arrpl’ ng port| ons are pushed to the second side. 16 Febw%yrugg%og\o

03/ 016182 PCT/ S@2/00160 16 CLAIMS 1. Belt apparatus for carrying el errents
during treat ment—of—the—said- el enents;T—conpri si ngTbElt nmeans; and

cl anpi ng means for clamping said el enents agai nst said belt. means; wherein

'said belt nmeans has a plurality of first holes therein; and said clarrpi ng

means haw® ®aptssszhi ng portions attached to said bel tP(rmqomohaVe 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 said
first side, through said first hol eg and against resilience in said

cl anpi ng neans, to a second side of said at |east part of said belt neans,
to clanp said el ements against diddM&cond side. 2. Belt apparatus
according claiml1, wherein at |east sone of said first holes are recesses

_in an edge of sai d belt neans. 3. Belt paratus according claim1l or 2,
" wherein al- | east M@P@Fﬁﬁ@ép@mmlﬁmw@hgsn

Hm%mep’mftthe@md elofeni d belt neans
on all sides, Xﬂlaﬁﬂgmt | east one slit on one side to an edge of the belt
means. Belt appar s according to any one of the preceding clains, wherein

~at |east sone of bsimgasiandt hol es are edged all around by said belt neans.

Belt apparatus ac y ggrg i I erein said
belt neans is -su%gdh%idt% {E q%lgn %Em{i %guﬁ%t\glglgghvﬁ "Fug bt%lnqEea énents are to
be cl anped ag’é@rﬁst it. 6. B_elt apparatus according to any one of the
preceding clai ms, WHGLEHNS fsY 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

- arerecesses in an edge of said belt means.

3. Belt apparatus accordiﬁg 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 beit means.

5. Belt apparatus according to any one of the preceding claims, virhergin 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

beit means is substantially planar, said first side of at least part of said belt means




E

bel t f*reans is substantially planar, said first side -of 3% %@'%%f}’ t of
said belt neans 16 February 2006 V\D 03/016182 PCT/ sS&2/ f eing a

>——-——f-t-1°-s-t- si de -of—the—bel t nears™and sai d second side of said at |east part of

said belt means being the second side of the belt neans. 7. Belt _appar at-us

according to any one of the preceding clains, wherein said belt 'means is

‘a belt. &ooBelsiszapparatus according to any one of ther/ysozeesd ng cl ai ns,

wherein said belt nmeans is endless. 9. Belt apparatus according to any one
of the preceding clains, wherein said clanping neans are renovable from
said belt neans. 10. Belt apparatusqaccording to claim9, wherein said

cl anpi ng neans are re- attachable to said belt neans. 11. Belt apparatus

according to 2NpeshEt g afifs bplk meag padpaidisedond sida exiditdcagtaiad of @id achi ng
portions are %uﬁxe&ismgﬁpgéc&hsa@bﬂh&mrﬂwaﬁw means. 12. Belt apparatus
according to any one of the preceding clains, wherein said clanping
portions are provided at ‘a second end of sai d cl anpi ng rreans renote from

said first end. 13 i Ly preceding
; Bﬁ%g&atﬁso rfih aﬁ?ﬁﬁé&* s éro% sal %el rst si

cl ai ms, wherein sai ttaching ons pa de through

'second hol es ibalt ;gandissdel:  neans to sai d 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 nmeans. 15. Belt apparatus
accordi ngdt o any oPt apparatireacprrdingigiany ond ofitheeprecading dims, sdiersin satdt achi ng
portions abut yggpLhstssfld second side. 16 February 2006 WO 031016182

PCT/ SGO2100160

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-
aftachable {o said belt means.
1L Belt apparatus according to any one of the preceding claims, wherein saidr

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 meaps.

15. - -Belt apparatus according to any one of the preceding claims, wherein said
attaching portions abut against said second side. '




16. 1B ..Belt apparatus according to any one of the prece, k@&ughfﬁ - :
wherei n sai'd cl anpi ng -neans further conprise joining portions,_‘joining said
cl ampfy portions to said attaching portions. 17. Belt apparatus according
-~ to claim 16, wherein said attaching portions extend away from said fast
.. side of at least part of said belt neans and said joining portions include
‘| eg por twonsoicisz ect ed di agonal | y back towards sai d m81SGoMeAs. 18. Bel t
apparatus according to any one of the preceding clains, wherein said
cl anping means further conprise abutting nmeans, abutting said first side.
19. Belt apparatus according to cl agm 18 when dependent upon at |east claim
13, wherein the parts of said attaching portions passing through said
second hdfes ar e Bl emnesiis seorlingio @Ry ¢1§ oniba Rscdivg cEnsdWBIreiRSiihg porti ons.
20. Belt app [ ie i @il getsionSjoi . Bl Wheds dependent
upon at Ieaglﬁéqﬁ%@n&%g%?%ﬁseg he p%(rg?%ngg?&]gga%@éa{ﬁac i ng S|f)o.r.ti ons
passi ng t hr oulglsaid atfaghingpasand: hol es are on the other side of the abutting:
means fromsaid clanping portions. 21. Belt apparatus according to any one
of the preceding clains wherein said clanping neans are of a resilient
mat eri al .1722. Bel Belippparsesusccerdinartelictigm t16, whsrein rfaid gittaching poriéasedi ng cl ai s
wherein said I Yol W™ I i Bedid i appar at us
according to %’ﬁ?églﬁ% \}\ﬂen 3e£6{é1%8§%?ea§tﬁ%‘létgﬂﬁa§%%h‘g#§f“m 18,}%\%1\%erei n said
abut ti ng neanseriwapcludelegpdrtions dirgotng disgenallybask towards g3id belt mspnsr at us accor di ng
to claim22 or 23, wherein said spring portions conprise coil spring

"~ portions. 16 February 2006 WO 031016182 PCT/ S&02/ 00160 25.
: 18. - Belt apparatus 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 aftaching 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 apparatﬁs 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 abuiting means comprise said spring portions.

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

comprise coil spring portions.




19 Bel't apparatus according to claim22 or 23, wher-ei nq& gbshua gﬁ%@g
portions conprise leaf spring portions. 26. Belt apparatus according to
any one of clainms I to 24, wherein said clanping neans conprise wire ~
springs. 27. Belt apparatus according to any one of the preceding clains,
wherein said clanping nmeans conprise of a plurality of clips. 28. Belt
apparat uwoagewrsdi ng to claim 27, wherein at | east sKEISGOFOEAId clips each
have a plurality of separate clanping portions. 29. Belt apparatus
according to claim 28, wherein said at |east sone of said . clips each
have two cl anpi ng portions. 30. Bel{g apparatus according to any of the
precedi ng _clains arranged on the basis that said elenments are strip-shaped
el ement s.231. Bel tBedipBarai acydipiakiayg 2ot @b arheregpsaidypringp@Etonsn t he basi s
that said strifapabrRedne RARALS are strips of lead frames. 32. O anping
means for belt apparatus, conprising attaching portions and clanping
portions and being arranged to attach to belt neans to provide belt
appar at usygaccor di gt goats R8riE b8y RhE GE Laltl £ A8 wheden sﬁgl t means
having first holes in the formof recesses in one edge thereof and second
hol es for useckfoping BPaspIRISEERSPIBZEcor ding to claim 32 to attach said
cl-anpi ng neans to said belt neans to provide belt apparatus according to
any one of claims | to 3 1. 16 February 2006 WD 03/016182 PCT/ SG2/ 00160
20 34. Afpar at us BeBrerraraiustacogiing fe gsnens of fha recrdingglabes, wherpipatidt us accor di ng
to any one of jghghfMReshs bfupite o gﬁﬁﬁhﬂﬁcﬁﬁﬁns according to claim 32 and/ or

[ 3. ‘

belt nmeans . according to claim

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

each have a plurality of separate clamping portions.

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

clips each have two clamping portions.

30. | Belt apparatus according to any of the preceding claims arranged on the

basis that said elements are strip-shaped elements.

31 Belt apparatus according to claim 30, amranged on the basis that said strip-
shaped elements are strips of lead frames. '

32. Clamping means for belt apparatus, comprising attaching portions and
clamping portions and being -artanged to attach to belt means to provide belt
apparatus according to any one of the precedihg claims.

' 33 Belt means having first holes in the form of recesses in one eiigé 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. '



35. Apparatus according to claim34, further conprising1épgghg?;mogars for
pushing said clanmping portions through said first holes as par

process of nounting said elenents onto said belt apparatus—36—-~Apparat us
according to claim34 or 35, further conprising unloading neans for
pushi ng cl anpi ng nmeans which are cl anping said elenents further through
said firsow@olee to unl oad said elenents fromsai d bet/dGoampar at us. 37. A
met hod of attaching clanping. neans onto belt means to provide apparatus
according to any one of clainms 1 to 31, conprising the steps of inserting
attaching neans of said clanping megns into second holes of said belt
means, with said clanping portions of said clanping neans above the |evel
of said ¥econd hdﬁé@mﬂ§%V@Fﬂﬁge@@ﬁ@&@ﬁﬁ#@ﬂhgﬁHH@M%Ba%@ﬂmgyamd second hol es

to bring sai d0n§+faei%pgtp§)1r (SNl Qﬁluﬁ‘%éo?cﬁné ,gv%g ﬁdrq)el?ﬁl%%d hol es; and

rel easi ng said clanping neans, ereln after sal ea5|ng st ep,. sald

~cl anmpi ng nean@m@ﬂb%ﬁ@déyﬂﬁor use; and said attachlng met hod does not

i ncl ude said cl anpi ng portions passing through holes in said belt neans.
38. A nethod of treating elenents, including the steps of., nounting said
el ements ¥ belt afnpratats gecowingdp dlainy 3¢.ofudhy comerisifg loidirigmpeahs fao 31

subj ecting sa d unl oadi ng
t he processedbg%ﬁ%eﬁggﬁﬁ?&gpggﬁg%gﬁﬁ?gggggéggkggpéﬂﬁg$§éﬁf qglenents sai d
el enents havi mguising paid elementsdnipseid belt apgarates.t he nethod of claim 38. 16

February 2006 WO 03/016182 PCT/ SG02100160 21 40.. Belt apparatus constructed

and arranged substantially as herei nbefore
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 claits 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

releasing 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 treatmg elements, mcludmg the steps of:
' mounting said elements on belt apparatus according to any one of claims 1
to31; _
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. ' ' |




described with reference to and/or as illustrated in t hs REIGOERIOBE NI

drawi ngs. 41. C anping neans_constructed and arranged substantially as
herei nbefore . described w th refereree—te—and/ or -as—++Hustrat ed imr—the
acconpanyi ng drawi ngs. 42. Apparatus for treating el enents, constructed and

arranged substantially as hereinbefore described with reference to and/or

. as il luswoas/edisen t he acconpanyi ng draw ngs. 41 A mmysGodosd treating
el enents, substantially as herei nbefore described wth reference to and/or
-as illustrated in the acconpanyi ng draw ngs.
21
40. _ Belt apparatus constructed and arranged substantially as hereinbefore

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

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.




