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A belt. apparatus 10 is provided for holding strips of lead frames 38
THuring._treatnent. It conprises a belt 12 and.. attached clips 14. The clips
14 are attached to the belt 12 at only one end. Their free ends, being the
cl anpi ng: ends 36, are held away froma first side of the belt 12. The belt -
12 has r &ees8BEtzhol es 16 in its [ower edge to al |l oweClgmping ends 36 of the
clips 14 to be pushed through to the second side. At the sane tine a strip
38 is inserted between the clanping ends 36 and the second side. Wen the
clanping ends 36 are rel eased theyqspring back to clanp the strip 38
agai nst -t he second side. 16 February 2006 WO 03/016182 PCT/ SG02100160 h

Belt Apparatus for Carrying Elements During Treatment

Field of the Invention

The present invention relates to belt appa:rétus for carrying elements during treatment of

~ those elements. If also relates to clamping means for use in such apparatus and apparatus
for treating such elements and to a method of such treatment. It is particularly concerned
with ‘such apparatus, means and methods when the elements are strip-shaped, such as
strips of lead frames, as they are passed through treatment baths or the like.

Backeround of the Invention .

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 strip 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
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' Another design of such a belt apparatus is described in published patent document EP-

"0,382,283. A belt has a number of removable clips attached 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
puahéd 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 ﬂie clips. Further, although the clips can be replaced, they must be replaced from the
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At the loading station a strip can then be placed between the cl anping end
and belt and at the wunloading end, the strip can then fall off when all

t he cl anpObjgctefdisInvaltidhng it have been pushed away fromthe belt. One
probl em wi th any such belt apparatus, including this one, is that, over
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~ found elsewhere.

S of the Inventicn

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. |
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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.
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4 Th%:exanple enbodi nents of the present invention'alsgapéaﬁgggﬁbge
clanping neans.and also belt means for use in such apparatus. e exanpl e
enbotrments—of—the present—mventi on alSo-pProvide treating apparatus which
i ncl udes the-above belt apparatus. According to a.second aspect of the
present invention, there is provided a nethod of attaching clanping neans
ont o bel tWa¥B#HH432% 0 provi de belt apparatus, conpri si rgr/sdeeaseps of :
i'nserting attachi ng neans of said clanping nmeans into second holes of said
"belt neans, with said clanmping portions of said clanping neans above the
| evel of said second holes; pivotisng said clanpi ng neans about said second
holes te bring said clanping portions below the |evel of said second
hol es; a ERda¥8a%%d cl anpi ng neans; wherein after said rel easing
step, said clanping nmeans are ready for use; and said attaching method does

not include said clanping portions passing through _holes in said belt
nmeans. ACKSPEFHEinyetign WH?W%%@@E deseribiefh by e efpermilimitetiueicsampie here i s

provi ded vamTELRRE thhe iccGRlhi8s ardh RSB RAwhicnl-nCl udi ng the steps of: nounting
said elenents on the belt apparatuS; subjecting said elenents to at |east
one -treatnment process; and unloading the processed elenents fromsaid belt
‘appar at Ugge Aibekt . DOV ' ' of |ead
franes dg?;g; 'rfl\l tréﬁﬁgﬁ?‘?gﬁtﬁg‘gﬁg%%%fg%gt %@f”tﬁg%‘%”@%{gz‘% g§§cl i ps. The
clips maywbedigel eidheigvaniohe belt at only one end. Their free ends, being
t he cl anping ends, may be held away froma first side of the belt. The

belt may have recessed holes in its |lower edge to allow clanping ends of
the cl i pdig disgaccopdparpertivefon, glswobthe pastionaf Sigdlisi de. At the sanme tine a

- strip may be. inserted between the clanping ends and the second side. Wen

the cla !ng.ends are released they may spring back to clanp the strip
agai nst e’ Sa@eReciiyegear vipw 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;




16 February 2006 WO 03/ 016182 PCT/ S32100160. 5 Sunmary 9% Feh@alyrRosngs The
present invention will now be farther described by way of normlimtative
exanmpte=wi t h reference to the acconpanying drawings, in which: Fig. | is a
- first perspective front view of a portion of a belt apparatus according to
a first. enbodinent of the invention; Fig. 2 is a second perspective front
view of WP on of Fig. 1; Fig. 3 is a perspecP{HsG0pead vi ew of 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 bottom plan
view of the portion of Fig. 1; Figg 7 is a perspective top view of the
portion«of Fig. 1; Fig. 8 is the same view as Fig. 5, wth a clanping end
pushed t Rigodgits th'émbé’?af‘ HiEwmes 2 popiog ofor pelt ppparalilsmscapdipgyins tiry. 8; with a
cl anpi ngeghdikhdt FagaavehGorc! anp an el ement  against the belt neans; Fig. 10
i's afront plan view of a portion of a belt apparatus according to a second
enbodi nent of the invention; Fig. i 1 is a sideview of the portion of Fig.
10; Fi 9. pih214i8a @dd i8R R RRiohioEMeOf3; t he portion of Fig. 10, with the
cl anpi ng. means renoved; 16 February 2006 WD 03/016182 PCT/ S&02/ 00160 6
Fig. 13 is a front plan view of a portion of a belt apparatus according to
athird pgl ' 1 [ 198, 14 hind b Senyd of the portion
o Fig. TR ot paf ek BE RUEGH R 1L R ok b B, O 137 Wit
t he cl anpi ng neans renoved; Fig. 16 is a schematic view of first treatnent

appar at UpigUfd 89 skitgaleliew P Ba AbsDer apfabifis using the belt apparatus of the

present invention; and

Fig.'17 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 relatively, 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. |
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- 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
conprises a belt means in the fornyof a planar belt 12 and clanping nmeans
in the tormofa plurality of clips 14. The belt 12 is usually used as an
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along the belt 12. Nearer the top of the belt are a series of guide holes
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whi ch i s bent nthem attachli ng porti at a first end of

the cli phq!@20%@@%&:9@%@%’@46pm@oanﬂh@b%\trlﬁsbvgagwp@néﬁéefzfo are provided
at a secgpdcensl ﬁ%chtcf %Qéméﬁendﬁﬁp% HHOR &abzﬁnzgfﬁol’r&h £P&aThe clips 14

are nounted on a firs portion of the rirst side of the
~bel t 2endmad2§)aqp@r§teééom3oo gee qnﬁeareﬁt?’@a@wmgacb@nd@ pihe eeatrad srdpartor i zont al |y

through weﬁ Eﬁﬁli‘ﬁianﬂi%leﬁt‘ﬁma&ﬁep%ﬁl@s&%&h&@m %@%@&%&ﬁ&@z@isde portion of

t he belt el n he secohd si Eac lTp has three

such endbqyémwﬁr@smcesbmugh the sgcqpd heleh?(hig appd egdinshthe secendrsideallhe @ied part 28
separ at egdé&lqm@ 4 §616kn Bk aP o 1295 & B 5l iR contral end

part 28. Eac art passes through separate second hoIe 20. The
central @iptance gyt ?@mndmde

. 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
portions 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 portions 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

_ downw_ards, as can be seen in Fig. 5, and is at an obtuse angle with the leg portion 34.




~ bent tpwards once through the second holes 20 to abut ag@FBshafyogecond -
side. The two _side end parts 30 are shorter than the central énd part 28
and continue to protrude a short distance out fromthe second si de—Fwo—-—
abutting nmeans..32 are provided on each clip 14, to abut the first side of
the belt 12. They extend fromportions of the clip just in front of where
the two viodeowmd parts 30 pass through their seconRfTHePE®WiR0. They are
‘each forned by cutting two sides and an end of a rectangular hole in the
cli-p 14 and bending the flap 32 defined by the cuts upwards. The ends of
the flaps 32 abut the belt on the §irst side and the central end part 28
abuts the second side of the belt at agproxi mately the sane |evel. This
keeps t hEheglympingipprtion 26 [igparowerythary e fisd heleelp. nbws they sl bypushedri . S.
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on the first side, e Jjoinin ortion joining the attaching portion.
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cl anpi ng €n _ anpi ntgtl portion 26, clanpi ng el enents agai nst
t he bel t porfians @6 rané thecsegpad gidad pfthe dingerndB.d Flig-hshows e ¢lp Kewih ths Fig. 5, and

is at an : ] | 06 WO

03/ 01618%%@@%%@%h§n#%§%%%9ﬁ%3?%r@#%%%g%&??{eﬁgé%gﬁr than the
first hobfdbe sdp ofipaddramiae3B keag hedpdnigriedk ty clampiag pettion Heispdenssd disce of the clip
14 thr oughythewmtd 866D HerthsiBo eokls, dFBkine 12, where
their tg%g‘g%dggfh%&?%s?g%@ﬁ&ﬁgﬁ?ﬁy}?ori ?ggal poesi tgleorls on the first side.
The | enggehin big. 9.t 4 single mishestrip 88 paprsdién npmbars phelampiagrpidigbpor ti ons 26
can be pé&%{;}ﬁﬂ fo s QU As cattlelsbenlif Bip. SIkR BRDRE Ot A6 bRRS8RORMDeS] de to al | ow
- parts of e_err%nts, or instance the upper eége of strips of |lead franes

. 38, .to bertiogkeden gy eclymping sties 38 r st si des of the clanping portions .26 and
the second sides of the fingers 18. Fig.8 shows a clip 14 wth the

- clanping portions 26 pushed through and beyond the first holes 16. Once the
upper edglips 14 can readily be attached and removed from the belt 12 from just the first side. To

remove them, one simply lifts up the front 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 meails 32, which can be done by pushing them down info 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.



BT .
of the stri p of |ead frames 38 has been inserted, the c I ion 26
is. released. Its- resilience then causes it to gri p_t_.hlg_lltﬁg%%rpgz?gbgéof t he

strip against the fingers 18, as can be seefA+f-Fig—9—w th a—sS+rRgte=such
strip 38 gripped by nunmbers of clanping ends 36 according to its |ength.
As can be seen in Fig. 9, the clanping ends 36 are designed to be vertical
when t heWwoessegkanpi ng strips 38. Cips 14 can readedryscosonadt ached and
renoved fromthe belt 12 fromjust the first side. To renove them one
simply lifts up the front of' each clip to pivot it about where the end

- parts 28, 30 pass through the secogd holes 20. This nust overcone sone

resilience provided by the abutting neans 32, which can be done. by
pushi ng Thebaliddhef thagegondismbodiingns iy simifer totfhey obthefitso Aseheveugdiffers Once t hat

happens, ; | I i i i t,0 +a new clip, the
end parté’I %ﬁeﬁ%gft Z%St:ﬁﬁltecl)%\eﬁg%%g%ddg eﬁ%?hé%les?g{fg%yrc %ﬁ%lghn%g?g%onal |y upward

di r ect i onrowfitto spundtbirdbigjes 140 perlelip BBut t i ng means agai nst the first side of
the belt. As the front of the clip is then brought down and slightly bel ow
the horizontal (against the resilience of the central end part 28), the

end of t Rechabipl4iineffactrentisa Uof wind, evith owo spring aogs 138 with d4ne swbiowil 133t 0 cont act
wWith thegfjrst si . Cl C t l.eased for., Wse. A second
enbodi neR%dN%e%e%%gq%P%tggﬁfrg%dﬁ\%%%%%vﬁ[F!F&ﬁg%‘{)ogm&e“gr&l?%’eaga M¥h reference to
Fi g. s 10perton 24, athaificsh erstnfthercip it Bl sttaghed s tho beltal 1p.0Thd tase afthed) s@cond bel t

| appar at u Al [ 1 omrd ses, a belt means in the
form of ?il p ]g%%)}@(g%lz?’%ﬁ%go@%&%ﬁgﬁf%&?reemé’%g%:&nsr%aﬁé&%glf mof a plurality of
clips 114. 1 6 February 2006 WO 03/016182 PCT/ SGO2/ 00160 9 The belt 112 of
‘the seco J i i L G . 1] the fi . wn, it differs
in only Egevﬁ% gﬁ%ne ﬁufltseg oﬁ%%&k %ﬁe&o&%@%%ﬁcﬁ%&) J'"’”s"fllef[észttrsl1 °?ﬁ%ﬁ“§s}ﬁlzo per clip
114. 1t &% Erdgerts 8 ofheofttathing posiions 12pastihduricéntadly ¥kOugbdhe stand 114. Each
clip 114} i i i bl i 2, wWith one
such cor [543 SREANTLY ol sl S b W ARRRRRE LR 1) ' £, 00 end
of the wkthe beli 14 Bach glithlian gne spdy anid part 1284er atiachingfportion. Backlewifpatthe clip 114,

att aChedléSOpaEs}ag thpcﬁ}gﬁ a]sl:garatér g@oﬁaﬁfc % atnﬁ' & één’c ﬁpv@srds once through the
. second holes 120 to abut against the second side. A fop 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 portion 134. '




cl anpi ng portion 126, at a second end of the clip 114, ﬂﬁﬁg;g @gﬁésaid
first end. The clips 114 are nounted on a first side portlon 0 e belt
112, on a first_side -ef—the—bett——112. Ent—parts 128 .of tie~attachi ng
portions 124 pass horizontally through the second holes 120 of the bel t
112, onto a second side portion of the belt 112, being the second side of
t he bel t whl@meEzach clip has one such end part 128 perrsshi@edi ng portion
Each end part 128 passes through a separate second hole 120 and is bent
upwar ds once through the second holes 120 to abut against the second side.
A top part 142 of each end part prgtrudes back through the third holes 140
to the first side a short distance. Each spring coil acts also as an
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the cl ar?pl n%fl'%%? R %Orﬁ%nge'llﬁe "B 3d |09 shige ’if%%dﬁffi‘&eﬁ fFL)S °de 13?‘% |y '
hor i zont dletween ﬂlblérst sidestof ﬂleebbunpmgnpbﬂuomMG jamithmsgoqnm&es ohthg dingeing t he
attachin o} |on rt|o ) 134 t.an _acute | e to each

ot her, q%ﬁ 5éméor |ons§%§§ |rg% agoﬁmﬁyﬁm'dﬁﬁ@%rﬂg towar ds the
‘bel t 112ﬂwﬁhﬁembahmﬂmg end 136 of the clanplng portion 126, for clanping

el enents against the belt, is directed generally downwards, as can be seen
in Fig_11, and is at an obtuse angle with the |l eg portion 134. 16

Febr uar y CHipO6144en wimhmhmmmmmewt lmrfemcjuarﬂmﬁrgspbrti on 126 is

nar r ower t e ai nst the
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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,




partsﬁ.of el enents, for instance the upper edge of strip anes, -
be inserted betvveen the first sides of the clanping po? ?%nﬂéjgwé d the

~——seeond-sides of t-he-f+ngers 118 ~Ftese are | oaded and unl oaded fromthe
belt apparatus in simlar ways to those in the first enbodinent. Cips 114
can readily be attached and renoved fromthe belt 112 fromjust the first
side. Twaemsye them one sinply lifts up the fronecrdcogenass 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 newclip, it is held
upsi de-down and the top parts 142 aye pushed into the second holes 120,

fromin.Jgront, and the front of the clip is then brought down to the'
hor i zont aftache tp Fiebelt 22h ethrred of the Wirtés lzmpingpoition 824t ptovsegoint! endhow be

descri be 1gf S0 LR 4S 13 to 14, which show various views of a
portion gﬁ%k% &% \Q’?t appairigﬂte%s 200. This third belt apparatus 200

conprises a belt means in the formof a planar belt 212 and cl anpi ng nmeans
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such. col | %Er n%%r‘é@@:ge tﬁ%g%ﬁ%geé[%ﬁd hii& b 4 abﬁ(‘%ainﬂ%é Ve tsRd %lase of the U.

'-_The invefte ase wre . attac I'ng portion 224, at a
first enéporri@fiofghd qud 2an being theddyedealrbpsead (ﬁ& W @oBuddq ack tigough gz

PCT/ szﬁm@rﬁ%@@s%é%%eﬁ%g{%%ﬁo&cﬁéﬂgﬁdbelt 212. Each end of the wire, is a

cl anpi ng -portion a secon of the clip 214, renote fromsaid
first end. The clips 214 are nounted on a first side portlon of the belt

212 on fublibily 3148 8o 18 bl e 200 SAthP e i 8Bofthe bi213: t 2CHT NG

portions ori zonta e secC
One edge of each spring coil 232 abuts the beIt 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 aﬁd 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




| holes‘220 of the belt 212, onto a second side portion ofg FQﬁu Jood12
| bei ng the second side of the belt 212. Each clip has one suc 8 part
—228. The twowires of the end part 228 are bent upwards once through t he
second hol es 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 howeas@gB2to the first side a short distance. pEasdo/eei ng coil acts
al so as an abutting nmeans 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
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wWth the top part protruding through the third hole, this keeps the clips
214 in plboepartast darntsefosiagmoerths uprst edge pYstims of lepdframes, to Fhiasetbdnpi. ng
portrons e connected
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attachi ng portro T i s generally horizontal on the first side, with the
~joining .portion joining the attaching portion 224 and |eg portions 234. at
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clips 21 t find he belt 212,
mhePe thgtrlre({og'&l éﬁgagi{ ]%%Pg urn %%gghgﬁ%gﬁré%%ﬁgﬁ)g%gﬁ??ghséon the first
si de. As huiizohial he flrst enbodi nent, the lengths 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 16 February 2006 WO 03/016182

PCT/ SG02/Te® hﬁt)apﬂz@atat srgvibpaaethadsoff tled mesenitisventior cah vs tiardceith tréstispper edge of
strips o , PEYIA e of the
cl anpi ngfkﬁ%t'r?1 IO rﬁ‘é‘ﬁ’%@ 9 h%v{aﬁgﬁ Seco r?g g%?lg fﬁmﬂ‘? @mhags%f l|;elnl{§§$r ‘gﬁﬁ B

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 iwo sides of the machinery, in baths etc 3062, 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 stﬁp 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



218. These are | oaded and unl oaded from the belt appar a i | JAar ways
to. those in the first enbodinent. Cips 214 can readil&&%%bg?ﬁggkgd 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 where the end
parts 228 pass through the second holes 220 and turns the clip 214

upsi.de- devresoistszkewi se to add a new clip, it is hel Bcrysorebasodown-and the
top parts 242 are pushed into the second holes 220, fromin front, and the
front of the clip is then brought down to the horizontal. The belt
~apparatus and the nethods of the prgsent invention can be used with
existing treatnent nmachinery, to provide apparatus as in Fig. 16. It can
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- simlar 42 tofppt of Fig. 16, except that: the strip processing occurs on
two sides g? {he machinery, in baths etc 306a, 306b; the |oading and
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-occur in gt ] .1 h I I ing stations
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pushed chalapiorstjop dratling es utlendink iasleppropaate In the case of loading, the strips are

‘ supplied to the belt apparatus tangentially to the end wheel.
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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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thembr. nore preferably, the pushing neans -nove mnth séeondan J0oe :
‘duratlon of the pushing. Likew se abracing neans braces the sécond side of
the belt against tw sting due to the pushing neans and al | ows—the-belt—t-0
slide along it or, nore preferably noves with it for the duration of the
pushing (allowng it to be in contact nearer to the |ower part of the
belt). Awlcabaidvel y, the | oadi ng and unl oadi ng cane®gsagémeaved using the
end wheel s about which the endl ess belt passes. The cl anpi ng neans are on
the inside of the loop and the circunferences of the end wheels are
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transverse position of the belt does not change durlng the | oadi ng process
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‘The clamping means have been embodied above as clips with one or -iwo 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 embodjrttent 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 embodlments and as
constant spacing in the second embodiment. This is ummportant.

© Various aspects of the described embodiments are plan,ar. 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
clamp_ing means to cooperate with. : |




' belt. Again, the clanping nmeans would not be . clanping
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_ PCT | S0 2 10dingQGnd unloading stations, there could be a horizontal surface placed immediately
. above the tops of the clamping means, which prcvents them rotating upwards as. the

clamping portlons are pushed to the second side.




The sécond holes that the end parts of the clips pass tWé?H&ﬂahﬂbee
described enbodinments are all separate, According to the inventi al

the end parts of—a—stnrgle—ct anpi ng—means—tan pass~through a singl e second
hole. It is. even possible for several clanping neans to share second

‘hol'es. The cl anping neans are described with end portions that are directed

upwar ds, warmseistzhr ough the second holes. O course rdwsgormyobe downwar ds.

It is possible to have them in both directions on the same clip, although
this may require | arger second holes and nmanipulation fromthe second side
to renmove them Likew se, the abuttjgng neans can be above or bel-ow the
second hol es, or both. Indeed the invention also covers enbodi nents

wi t hout such abutting neans, suclCItdMS there is nothing in. the clanping

~means to stop it rotating upwards. This would nake .them even easier to add

and replace. However, at the |oading and unloading stations, there could

" be a horikontal s&dtap@r@msémmdmw@uyngwmmﬂﬂ@mpbmmmt he cl anpi ng

means, which p Ig}fgﬂ.s themrotating upwards as. the clanping portions are
pushed to the second side. 16 February 2006 WO 03/016182 PCT/ SG02/ 00160 16

" CLAIMS 1. Belt appualtaesns;dndr carrying el enents during treatment of the said

el erents,  COMI 1 YdiindL b T5A0RmAN G AIRLOGlIER Mg ALATP NG 2l d

el enent s- agai nst erei n sal means has a plurality
of first.hol e¥hehivrei n; and sai d cI anpi ng means have attachi ng portions

attached to said Qﬁhq}emﬁ%has sa| %—ﬁfgpﬁ&&t&%ﬁ ,ons spaced away froma.

first side of at |east part of means ‘and are arranged such that
t he cl anpi ng por t iseid slagping reaps s iredtathingpogione attathed 3¢ said bRl mashy, ough sai d

first holes agg.g eagag%oﬁsﬁ &@@&»@fﬂ%@@ﬁ&&h@mmﬁtgﬁamma a second

5| de of said at art o sal nmeans sal eI enment s
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




| again%t -sai d second side. 2. Belt apparatus according cl ein at
f | east some of said first holes are recesses in an edge or sal I't neans.
=—~—8—*Belt apparatus—accordi ng—craim 1 or 2, wherein at |east sone of sai d
~ .first holes have portions of said belt neans on all sides, with at |east
| one slit on one side to an edge of the belt neans. Belt apparatus
‘accor di ngotsommg one of the preceding clains, whereper/smzom®ast sonme of
said first holes are edged all around by said belt neans. Belt apparatus
according to any one of the preceding clains, wherein said belt neans is
-substantially planar at the |evel ywhere the elenents are to be clanped
against .it. 6. Belt apparatus according to an ne of the preceding clains,
wherei n said bsBEe fiFbadrofithe bsltmana prd sgid|sgeopd & g?dﬁsméalwtfﬁaﬁsfsaﬁ de of at
| east part OflﬁﬁhgmgggﬁgﬂEQBQﬁ%ﬁeEﬁﬂgﬁﬁﬁ%maQOG WD 03/ 016182 PCT/ SG2/ 00160
17 being a first side of the belt nmeans and sai d second side of said at
| east part of said belt means being the second side of the belt nmeans. 7.
Bel t appapat us aCCﬁa@ApB%m{moac@&mngfaem%ném SR O8al ) Alcl saiher el n sai d
belt 'nmeans is a paratus according to any one of the
‘precedi ng cl aibdmesgaésadielh said belt means is endless. 9. Belt apparatus
~according to any one of the preceding clains, wherein said clanping neans
are renovable fromsaid belt neans. 10. Belt apparatus according to claim
9, whereif said clBsliippayatrrcasersding o apeonegafiheamerpdies slgms athgrebietaid means. 11.
Bel t appar at UggRmeRk flicAdes© any one of the preceding clains, wherein said
attaching portions are at a first end of said clanping neans. 12. Belt
-appar atus according to any one of the preceding clains; wherein said

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. '



clampl ng portions are provided at a second end of sai d ¢ QE{ JRENS.
remote fromsaid first end. 13. Belt apparatus accordi ng to arnly. one of

t he=pretedi ng clai ms, wherein said attaching portions pass fromsaid first
- sirde through second hoI es in said belt neans to said second side. 14. Belt
..-apparatus according to claim 13, wherein said attaching portions pass back
‘to the fwostwnisisde t hrough third holes in said belt mE&682/00468. Bel t
apparatus according to any one of the preceding clains, wherein said
attachi ng portions abut against said second side. 16 February 2006 WO
031016182 PCT/ SG2100160 16. 18 Belgt apparatus according to any one of the
preceding clains,, wherein said clanping neans further conprise joining
por ti ons,16j oi ni ng%&ﬁ@%ﬁﬁlﬁ@%@ﬂﬂ%@fmﬁﬁem climsaWheHY SPdr tions. 17.

Bel tappar at Usy A SR A& Shhddidfn JoighupOr t i ONS

extend away fr ast_sid ‘east’ par?kof sai d belt neans and
sai d j oining fOp@dﬂ%thquﬂ&de | eg port| ons directed diagonally back
towards said belt nmeans. 18. Belt apparatus according to any one of the
precedi ng clains, wherein said clanping nmeans further conprise abutting
means, abdtting s &eld spparates acelding 19 claa 16, #ppein eid tiecbpgrartingsto clai m 18

when dependené éﬂ@?ﬂﬁj& Rt %id@'oﬂtéé'a%g@ﬁ’ﬂ?iaﬁ'b@lt%@ﬁs%@aﬁ mgal d attaching

portions passing secon are between said abutting nmeans
and said cl arrpnr(mgsMﬂﬁmm@wﬁﬁd@%@ﬁww&@%@%@ﬁﬁ%@% claim19, or to
claim 18 when dependent upon at |least claim13, wherein the parts of said
~attaching portions passing through said second holes are on the other side
of the abdtting mBaepbirabysaeaidinedp ampinagf the sreeqding slaings) wheein saidppar at us

~according to iR el fubtlF oSG Huftthe Slefs BulhEdR st St d

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 porhons

comprise coil spring portions.




clanpi ng neans are of a resilient material. 22. Belt appREahus ggrding to
‘any one of the preceding clains wherein said clanping neans 1nclude spring
portions. 23. Belt apparatus according to claim22 when dependent on at

| east claim 18, wherein said abutting neans conprise said spring portions.
24. Belt apparatus according to claim?22 or 23, wherein said spring '
porti onswoo¥merskse coil spring portions. 16 Febr uarRBCTZ00BOWD 031016182

PCT/ SQ02/ 00160 25. 19 Belt apparatus according .to claim?22 or 23, wherein
said ~spring portions conprise |eaf spring portions. 26. Belt apparatus
according to any one of clainms | tog24, wherein said clanping nmeans
conprise wre springs. 27. Belt apparatus according to any one of the
“precedi ng?%l ai ns, BArFuSsacpQding ot Fg oRgdTeiciednisid spEngpordons| ural ity of
clips. 28. Bek&m@gpﬁmgﬁﬂavﬁggggding to claim 27, wherein at | east sonme of
said clips each have a plurality of separate clanping portions. 29. Belt
apparatus according to claim 28, wherein said at | east sone of said .
clips eacfy have tvgClamRhogcBRE 8N8y 030 of BRlds ARP3NALHRRGHRM di ng to any
of the preceding clainms arranged on the basis that said el enents are
strip-shaped el@ppgmeans gamprispire WHPZEr at us according to claim 30, arranged
on-the basis that said strip- shaped el enents are strips of |ead franes.
32. Canping neans for belt apparatus, conprising attaching portions and

cl anpi ng Yor t i ons BeHarRsEatsgpoenr @wy ens of the arepeding clwins, whersinsaido provi de
bel't  appar at kgmAGEREMk Bndri®e FVp1MNE Slrifshe preceding claims. 33. Belt

means having first holes i'n the form of recesses in one edge thereof

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. '




and secend holes for use with clanping neans accor di-ng { @ Febah 2ddst O
attach said clanping neans_to said belt neans to provide belt "apparatus
according to any one of clains | to 3 1. 16 February 26066-W3-03/~646182 ——
PCT/ S&02/ 00160 20 34. Apparatus for treating elenents, including belt
apparatus according to any one of clains 1 to 31, clanping neans according
to cl ai mv8Rard20r belt neans according to clai m 38CT/IBrod@par at us
according to claim34, further conprising loading n ears for pushing said
cl anpi ng portions through said first holes as part of the process of
mounting said el enents onto said bejf apparatus. 36. Apparatus according to
claim 34 or 35, further conprising unloadin means for pushing clanping
means whi¥h are clwah@f@ﬁﬂ@ﬂépbmm,@dﬂm%dﬁappﬂllﬂmwwd@ai‘daﬂm rst holes to
unl oad sai d_ehaiGtidind | 1 f 2latlphf hleaRABREALYS ciafh 32 AdR 'R the al t achi ng

cl anpi ng. means onto belt neang 0 provide ~ apparat us accorglng to any one
of clains 1 teccgingdoepriddi ng the steps of inserting attaching neans of

sai d clanping neans into second holes of said belt neans, with said

cl anpi ng portions of said clanping neans above the | evel of said second
hol es; piﬁbting s atpbaraiug wpriorignarte atim 3h.ofutthe aonkpEsingolnglitgoesss fw bring sai d

cl anpi ng port?&ﬂﬁnﬁ@shBi%ngggglgﬁxﬁ!%rgﬁ%ﬁ%aﬁdﬁra%%@@%p&% G At/ €asi ng sai d

clanpi ng neans; erein sai easi ng step, sai anpli ng means are
ready for usemowrigsaid elementsniiseig beftaphzatutoes not i ncl ude sai d cl anpi ng
portions passing through holes in said belt neans. 38. A nethod of
treating elenents, including the steps of., nounting said el enents on belt
- appar at us3accor di Hgraetuggconiing tof clginad4rer BS,t Griler; 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 treating elements, including the steps of: _
' mounting said elements on belt apparatus acéording 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. ' ' |



subjeéting said elements to at |east one treatment proc@spebrasy 2088 oadi ng
the processed elenents fromsaid belt apparatus. 39. Treated elenents, said
el enents havi ng been treated accoerdiwg—te—+he net het—of—etai m 38. <16~
February 2006 WO 03/016182 PCT/ SGO2100160 21 40. Belt apparatus constructed
and arranged substantially as hereinbefore described with reference to
and/ or awoiBhsrated i n the acconpanyi ng dr awi-ngs.PABGIEOWAPI Ng neans

~constructed and arranged substantially as hereinbefore . described with
-reference to and/or as illustrated in the acconpanying draw ngs. 42.
Apparatus for treating el enents, nstructed and arranged substantially as
her ei nbef ore described wth reference to and/or as illustrated in the

acconpanyi ng draw ngs. 41 A nethod of treating el enents, substantially as

her ei nbe n{,oore descﬁeabagp%arat\{lms kGl S] SRE GrreBeP NkRial ol nbifbdsgbed in the

acconpa ng dra
described mth 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.






