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FOR PLATI NG SYSTEM FEI ELD OF THE | NVENTI ON The invention relates to a
coriveyor m \\“M“al treatment systemand, in particular, to a clanping
means for‘ endl ess belt for conveying strip shaped el enents

t hrough chem Ga,l,mcand el ectro-chemcal treatment processes, _especially for
el ectro-plating, and el ectro-deflashing and the like. In thS&ubstiuge sheet

t ¥ eat nent Huﬂ[ummmmmmcs components, it is well known to pl dPate: 33@4.2606ds

t hat prot i nsul ati ng packagi ng | ayer before use. The |eads are
generally in tda@bkormof cylindrical wires or flat tines punched from sheet
material. \Watever their formit is necessary to plate the wires with, for
exanpl e, a copper, tin or i¢cONVIESOR ROROYLATINGSSPSPEMIE corrosion and
mechani cal protection and to Tnmprove the quality of Interconnection with
ot her conponents, e.g. by a wave soldering process. In the latter case,
plating is generally with tin or a tin/lead alloy preceded wth a flash
coating of c&gm%m%eads made from an iron based all oy.

DESCRI PTI ON ' ditional nmethods of plating such as rack
and barrel plating have been replaced by nethods in which parts to be

pl ated are conveyed on conveyors or belts

The invention relates to a conveyor for a chemical treatment system and, in
particular, to a clamping means for use with an endless belt for conveying strip
shaped elements through chemical and electro-chemical treatment processes,
especially for electro-plating, and electro-deflashing and the like.

In the field of treatment of electronics components, it is well known to plate
the leads that protrude from the insulating packaging layer before use. The leads are
generally in the form of cylindrical wires or flat tines punched from sheet material.
Whatever their form it is necessary to plate the wires with, for example, a copper, tin
or iron based alloy, so as provide corrosion and méchanical protect.ion and to improve
the quality of interconnection with other components, e.g. by a wave soldering
process. In the latter case, plating is generally with tin or a tin/lead alloy preceded

with a flash coating of copper in the case of leads made from an iron based alloy.

DESCRIPTION OF THE RELATED ART

Traditional methods of plating such as rack and barrel plating have been
replaced by methods in which parts to be plated are conveyed on conveyors or belts

through a series of treatment stations.



through a series of treatnment stations. Substitute sheet Date: 03.04.2006
2 In US-A-4534843 an apparatus for the plating of the contact el enents of
encapsul at ed el ectroni c conponents is disclosed. The parts to be plated are
cafkied through each of a plurality of treatnent stations including the
principal plating baths, on a continuous, flexible conveyor belt
constructed froman electrically conductive material, wherein the conveyor
belt acts as one of the electrodes of the plating current iyt

The discl osed conveyor belt consists of a stainless steel bdPate:3Hi.2{6i n

a horizontally aligned loop with the web & the belt vertical. The parts to
be plated are held on the belt by an array of fingers forned at the | ower
edge of the belt. Successive gripping fingers contacting the part on

opposi te sides. Thafgsis-45B08M3 duf HPLER A3 $83in2 PR RInekCelbMShisiognt
cl anpi ng means connected at one end with an endless belt and with a free

c20P! 10,0, Sl B80 sy O ISR U i 8

resilience. In I men Sprin Jrips
have a portion extendjng through_the belt fromthe side . agajnst [ t he
free end abut EYP% er"i’éf‘ 83?}8@1"359% geatmgniHatqng W%?‘%P%@GSFHHCHBI BRtips Bﬁ%5>t he

opposite side fromthe portion abuttin? the belt is used to open the belt
at | oading af@iagpntoagundleydde eoromyomheltopsimcist from, anfedactricadsbrdusyive ont act
with a drive wheel carrying the endless belt. The present applicants have
previ ously propasiel] vhewdin ehesqinivexpr eit petk as osd of the ekhapdd oFfltlenmadg e i n
Figures | OGa and | Ob. The grip 20 conprises a wire formed to provide two
paral | el ar mesipplyesidiend TheRciosed By oIl domkisRATtlsiin1és stfel bd1Eridnlif: in

a horizontally aligned loop with the web of the belt vertical. The parts to be plated are

held on the belt by an array of fingers formed at the lower edge of the belt. Successive

gripping fingers contacting the part on opposite sides.

There is known from EP 0382 283 a one piece resilient clamping means

connected at one end with an endless belt and with a free clamping end abuts against

the belt under the influence of its own resilience. In one embodiment of EP 0382283

the resilient spring grips have a portion extending through the belt from the side

against which the free end abuts to the opposite side. A portion of the spring grip on

the opposite side from the portion abutting the belt is used to open the belt at loading

and unloading positions by a cam action, for example by contact with a drive wheel

carrying the endless belt.

The present applicants have previously proposed a wire spring grip for strip

shaped elements shown in Figures 10a and 10b. The grip 20 comprises a wire formed

to provide two parallel arms extending from a curved, central portion 22 of the wire.

The curved portion 22 is angled from the plane including the portions of the arms

immediately adjacent the curved portion 22 to form a gripping portion. The end of

each arm is angled to form an arm tip portion 23 for engaging with a belt web 100 so



The curved portion 22 is angled fromthe plane including the portions of
the arns i|immedi ately adjacent the curved portion 22 to forma gri pping
portion. The end of each armis angled to forman armtip portion 23 for
engaging with a belt web 100 so Substitute sheet Date: 03.04.2006 3 as to
support the grip 20. The arns of the grip extend fromtheir ends and forma

coil 24 having a plurality of turns. Between each coil 24 and the curved
portion 22, each armis angled to forman engagenent por t i Substitutesheet
bi asi ng the arns against the tension in the spring coils. Thatedl3igs2Mbe

supported on a belt with a portion of the arns substantially parallel with
the belt web. SUMVARY OF THE INVENTION It is an object of the present
i‘lnvention to provide a neans of clanping strip shaped elenents to a

conveyor. |t hsStosRpgdrt t}ﬁaglnlpyzoaflfh@biﬂéftﬁé ?ﬁ @xt@ﬁ@%ﬂltthbﬁ\éﬁﬁkt ARYohA a dofIPr OVe
the electrical contact between the belt o he conveyor and the strlp

shaped el emeq {)héﬂné gpﬁﬁ’éflﬁgto?ﬁlrﬁ; THEERCH R I301??4 gnc? ﬁ}ercgpve%tpi_?ptgcirpé g .

is a further ] ect present 1 nventi on I ncreaset an of

i ndi vi dual gri n i,ngers of a conveyor at passes through a plurality
of cheni cal ?%g saggged tg %%WE%CIBPBWO@@Q% B’&ﬁ’\%%erarﬁlatga’fnétrtgﬁ pl ati ng
systen1conpr|5|ng a_ plurality of clanping fingers ?lvotally nmount ed on
the belt so tKAasIOR iR Hléépev&?ﬁjbnéh@aaps B §HuRPOrige opel felt wiitlia gortiesiof itlerarms
menber attached to the belt and to at |east one clanping finger so as to
urge said fresubshadtigly pdiale vatpthagelt weber agai nst the belt, whereby strip
shaped el enents nay be gripped between the belt and the free end of the

clanping finger. The use of a resilient nenber to increase the gripping
force of a non-resilient

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a means of clamping strip
shaped elements to a conveyor. It is specifically an object of the present invention to
improve the electrical contact between the belt of the conveyor and the strip shaped
element to improve the efficiency of an electroplating process. It is a further object of
the present invention to increase the life span of individual gripping fingers of a
conveyor that passes through a plurality of chemical processes.

The invention provides a conveyor belt for a plating system comprising, a
plurality of clamping fingers pivotally mounted on the belt so that a free clamping end
abuts the belt, and a resilient member attached to the belt and to at least one clamping
finger so as to urge said free end of the clamping finger against the belt, whereby strip
shaped elements may be gripped between the belt and the free end of the clamping
finger. The use of a resilient member to increase the gripping force of a non-resilient
clamping finger results in a higher gripping force and better electrical contact between
the belt and the strip shaped elements.

The resilient means may comprise a torsion spring. The torsion spring may be

pivotally attached to said at least one clamping finger, the axis of rotation being



clanping finger results in a higher gripping force and better electrical
contact between the belt and the strip shaped el enents. The resilient
means may conprise a torsion spring. The torsion spring may be pivotally
attached to said at | east one clanping finger, the axis of rotation being
Substitute sheet Date: 03.04.2006 4 parallel to the plane of the belt and
the |l ongitudinal axis thereof. Free novenent between the resilient nenber
and the clamping finger reduces the strain on the resilientubgiuiershegii ch
prolongs the life of the resilient nmenber. At |east one pivdlatgiod. Obe
provided for nmounting at | east one of said clanmping fingers for pivotal
novenment. The pivot pin nay be nmounted in brackets fornmed out of the
material of the belt. Alternatively at |east one nounting insert may be

det achabl y rrg,smélféﬂt&@let PimeREhie RMndned wﬂglt@dlhalae&hgethexfe@f FRRUDbVdigergai d
pi vot pin. he nmounting insert may include at |east one bracket for

retaining an ¢ Q\Q,?(ﬁ{ thg"?ésﬁjhen'i ?nseh{heﬁgﬁd trﬁg%%?n\plxgﬁﬁger.r]l;'(ﬁlc(é?{h;é%}'rgfg‘lror?gﬁém !{?ﬁs a

t orsi on Spl’l ng, rston Spl’

respective ends,. and t ion s n nchore to the belt
proxi mate to GHECRHRCY ertW ‘i‘@f?lﬁﬁgsatﬁﬁﬂfeo"%ﬁ%“’él‘ %Ff nger proxi mate the

other end of the spring. The torsion sprlng may have a coil including at
| east one turn andAt lehgt opeipivoabin maabspiovidee for mpwetingatdeastions afspigi on
spring may consist of a wire material, including a central portion

attached to tdlempingrfpigag for pigera] manememoThe pivoepihendi igmbuaed inhgradend r al
portion, each armincluding a coil.
formed out of the material of the belt. Alternatively at least one mounting insert may
be detachably mounted on the belt and include a bracket for mounting said pivot pin.
The mounting insert may include at least one bracket for retaining an end of said
resilient means.

Where the conveyor includes a torsion spring, the torsion spring may have a
coil and two arms with respective ends, and the torsion spring may be anchored to the
belt proximate to one end of the spring and to the clamping finger proximate the other
end of the spring. The torsion spring may have a coil including at least one turn and
the coil abuts a surface of the belt.

The torsion spring may consist of a wire material, including a central portion
attached to the clamping finger, and two arms extending from the central portion,
each arm including a coil.

In an embodiment a single pivot pin supports a plurality of clamping fingers
and a single wire material has a portion connected to each of said plurality of
clamping fingers and at least one coil acting as a torsion spring to urge a free end of
each of said plurality of clamping fingers against the belt. There may be two clamping

fingers supported on the pivot pin and an arm of the spring material received in an

opening in each clamping finger and a coil of each arm supported on the pivot pin.



In an enbodi nent a single pivot pin supports a plurality of clanping
fingers and a single wire material has a portion connected to each of said
plurality of <clanping fingers and at | east one coil acting as a torsion
spring to urge a free end of each of said plurality of clanping fingers
agai nst the belt. There may be two clanping fingers supported on the pivot
pin and an armof the spring material received in an opening in each

cl anping finger and a coil of each arm supported on the piﬁaﬂﬁﬁmﬂéiiﬁii
Substitute sheet Date: 03.04.2006 5 The wire spring nater Dae: §a)43846

t hrough a bracket on each clanping finger5 so as to forman armon either
side of each clanping finger extending to the pivot pin where a coil of
each armis fornmed thereon either side of each clanping finger, a bracket

for each armof t hﬁlev‘dvirr@_sﬁrﬂ{é MG RRLARLY fdss HFoASSP6a@k&GrnV¥abh cRAPCHif¥PI NY
finger, and the wire spring material passes through its respective bracket

and the res Ps%ca{[s it(;)/ §0rrt%1r aarf %I‘%lt or]; Qﬁkretr Ql%te %?é&chccllzﬁﬁg@hggiggg{)]e?&%ndéwgﬁ%) iyggﬁnw re

spri ng materi al ornse e resiliirent neans

cl anping fingers. The c¢l anping finger nmay he fornmed b orti.on stanped
out of the bevEeraadol aﬁe%m%ﬁtfowﬁ%%re%avﬁﬁéswana%oc?aﬁp@agf@g% ahe bel t
agai nst which the free end of the clanping finger abuts. In a second
aspect of t hebragkeefrrieach amcehiheydre dpaing nfatariad igAssqdized vytheaph cleBdpig si ng a
plurality of gripping fingers for gripping strip shaped elenents, a
plurality of firigeketshd wire spigg Margiabpassaseh®pgh itg respeaiviedradkecatdetle on a
side of the belt, one or nore brackets being provided for each gri pping

finger, wherejethediipd BAbIt B6ARE neficlaMifife SREENFHERD R ilcAliré oprive: atetal
plurality of gripping fingers. '
forms the resilient means for each of a plurality of clamping fingers.

The clamping finger may be formed by a portion stamped out of the belt and
an abutment member may be fixed to an edge of the belt against which the free end of
the clamping finger abuts.

In a second aspect of the inven_tion a conveyor belt for a plating system
comprising a plurality of gripping fingers for gripping strip shaped elements, a
plurality of brackets for receiving a wire spring material 1ocated on a side of the belt,
one or more brackets being provided for each gripping finger, wherein a single piece
of wire spring material forms said plurality of gripping fingers.

A pair of brackets may be provided for each gripping finger, the brackets
receiving the wire spring material therethrough.

The wire spring material may form each gripping finger by forming two arms
and a bent portion that forms a free end which abuts against the belt.

Each arm of a gripping finger may have a coil acting as a torsion spring urging
said free end against the belt.

The belt may include an opening for each gripping finger and gripping finger

extends from the side of the belt on which the free end abuts through the opening.



A pair of brackets may be provided for each gripping finger, the brackets
receiving the wire spring material therethrough. The wire spring materi al
may form each gripping finger by formng two arms and a bent portion that
forns a free end which abuts against the belt. Each armof a gripping
finger may have a coil acting as a torsion spring urging said free end

agai nst the belt. The belt may include an opening for each gri ppi ng finger
and gripping finger extends fromthe side of the belt on (RS e

end abuts through the opening. Substitute sheet Date: 03.0L29038.0452000e
invention will now be described in nore detail and by way of exanple only
with reference to the acconpanying drawi ngs in which: Figures la and | b are
a view fromthe side and fromthe front respectively of a conveyor

according to a firghe GREAMARA now bOHERRibERirARGre Rt fdby b Vo J@mﬁg@e side

]
and fromthe front respectively of a conveyor according'to a seco
enmbodi nent; Fi ur“%ﬁlr?é ergﬂn&é@ﬂgare a_Vview (gfaom tsheW i‘c%e and fromthe front
respectively oFYa"™e’s veyoro ¢orat a’yffbg RVZIEEVE of the second
enbodi ment; Figures. 4a and 4b are a view fromthe side and fromthe front

respectively of a FEdfrdyanddbass avisy frgmahe Hele andlipmdhsriant respegtivdy 9fas a
perspective view of the front and the rear of a conveyor according to a

fourth enbodi emrveyorRicgendinggoiadirat egnleielivemiv of t he conveyor of the fourth
enbodi nent ;

Figures 2a and 2b are a view from the side and from the front respectively of a
conveyor according to a second embodiment;

Figures 3a and 3b are a view from the side and from the front respectively of a
conveyor according to a variation of the second embodiment;

Figures 4a and 4b are a view from the side and from the front respectively of a
conveyor according to a third embodiment;

Figure 5 is a perspective view of the front and the rear of a conveyor
according to a fourth embodiment;

Figure 6 is a side view of the conveyor of the fourth embodiment;

Figures 7a and 7b are a view from the side and from the front respectively of a
conveyor according to a fifth embodiment;

Figures 8a and 8b are a view from the side and from the front respectively of a
conveyor according to a second aspect of the invention;

Figures 9a and 9b are a view from the side and from the front respectively of a
conveyor according to the second aspect of the invention;

Figures 10a and 10b are a view from the rear and from the side respectively of
a gripping finger according to the prior art;

Figures 1a and 1b show a first embodiment of the present invention. The belt,

1, is a stainless steel, endless belt for use in plating process. The belt, 1, passes about a



Figures 7a and 7b are a view fromthe side and fromthe front respectively
of a conveyor according to a fifth enbodi nent; Figures 8a and 8b are a
view fromthe side and fromthe front respectively of a conveyor according
to-a second aspect of the invention; Figures 9a and 9b are a view fromthe
side and fromthe front respectively of a conveyor according to the second
aspect of the invention; Figures 1 Ga and | Cb are a view fromthe rear and
fromthe side respectively of a gripping finger accordi ng Sobstitatepshest
art; Figures 1 a and 1 b show a first enbodi nent of the predd: 03r4a0bon.
The belt, 1, is a stainless steel, endless belt for use in plating
process. The belt, 1, passes about a Substitute sheet Date: 03.04.2006 7
driven pulley wheel and a driving wheel (not shown) which rotate about a

vertical axi &nve%t]fdllQY WIRBEMIE GRR Wil I'E@%h{»%ﬁf Hc eaa[b%utsé‘f)é}ﬁ&f jed on

the belt in a vertical orientation’ para urality of

solid, stainless teel i nger,s, ort n

Free end. 3 SO SriaspeRGTT Hisdrs T e ars HTBGe Oa?he belﬁlav%evrmécaé

t her eof under the urg force of a torsion spring, 4. The belt, 1, has a
vertical |y ex®@uting r@rﬁkel tosthe oglt béé@lﬁuréllfé(ﬁlsﬂlgdafsit%@é% steel, clarapipg dnaers, of
the belt. A nmounting insert, 6, is supported at the top end of the opening
on one si de 0%, suhporsl dn th&bellt,nl.bdhfreq:)cre!sémf teerbladipignfingen e, rbutstthanlgeli aiser t
is fornmed so as to supported by nmeans of a nmounting catch, 7, stanped out

of the belt RArad@ohticonNufer threurbPigFbicB@f b Rsi€ioh.sphng,si.ts in the nounting
catch, 7, to hold it firmy in place. The nounting insert, 6, includes an

abut ment portion 8Th@99tr]?hasvw{/&'ncatlﬂﬁextendmg slot, 5, for each clamping finger, 2

stamped out of the belt. A mounting insert, 6, is supported at the top end of the
opening on one side of the belt, 1. In the present embodiment the mounting insert is
formed so as to supported by means of a mounting catch, 7, stamped out of the belt
and a portion of the mounting insert, 6, sits in the mounting catch, 7, to hold it firmly
in place. The mounting insert, 6, includes an abutment portion 8, against which the
ends of the torsion spring, 4 abut. At the lower end of the mounting insert, 6, a portion
thereof extends through the slot, 5, to form a groove which in which the top edge of
the slot 5 is located. A bracket, 9, for a pivot pin, 10, is formed by the mounting
insert, 6, on the opposite side of the belt to the abutment portion 8.

The pivot pin, 10, supports the torsion spring, 4, and the clamping finger, 2.
The clamping finger, 2, has a pivot curve, /] or bracket, formed at the end supported
by the pivot pin, 10. The pivot curve, //, receives the pivot pin therethrough. The
clamping finger, 2, pivotally supported on the pivot pin, 10, extends through the pivot
curve, 11, and a clamping portion, 12, is formed with the clamping end, 3, so as to
abut the lower edge of the belt, 1, as shown in Figure 1a.

The torsion spring, 4, is made from a wire spring material. The torsion spring,

4, is received in a bracket, 13, so that a central portion of the wire material rests



ends of the torsion spring, 4 abut. At the |ower end of the nounting
insert, 6, a portion thereof extends through the slot, 5 to forma groove
which i'n which the top edge of the slot 5 is |located. A bracket, 9, for a
pivot pin, 10, is formed by the nounting insert, 6, on the opposite side
of the belt to the abutnent portion 8. The pivot pin, 10, supports the
torsion spring, 4, and the clanping finger, 2. The clanping finger, 2, has
a pivot curve, 11 or bracket, fornmed at the end supported bubstiaiteshest
pin, 10. The pivot curve, 11, receives the pivot pin theret Daed?3.04T2086
clanmping finger, 2, pivotally supported orgthe pivot pin, 10, extends
t hrough the pivot curve, 11, and a clanping portion, 12, is formed with
the clanping end, 3, so as to abut the |lower edge of the belt, 1, as sromm
in Figure |a. ] i i i f e il terial.
The tgrsion s%%?ﬁ%?ﬁgﬁ#ﬁgiégéggﬁggﬂpg%ﬁggggg@éé?ghgg?ﬂfgk@ﬁgbggn%%h’ra
ortion of the wre terial res Substitute sheet Date: 03.04.2006 8
ggai nst the sﬂ??ogggt%%eﬁh)s‘ ‘%rl itﬁﬁwfrieﬁ%?r}al?fe il {%@{tgr?ﬁ%ar@fel Agk @F%H%Bl ng
finger, 2, opposite the belt, 1. Arns of the wire material are bent to
ext end par al | 816 pgRiRe eHhG il ofttheclaperiadingsr.t2né he simgeoighe springmatepplfgrm
finger, 2. The arns of the spring material form a camportion, 14, on the
ot her side of atéme pbslan, 14, onftheomheheide batipibely, Brithm 2. cléhpihpend,cl2mApdiet | on,
14, the arns are bent upwardly towards the pivot pin. The wire material is
wr apped ar ounchrh pertidiny b4, tid drmskde bé@fupvafdly o drdythe it his TAB vartHatsiigdes of
the pivot curve, 11, and between the bracket, 9. The arns of the spring

material ext efdyhhQugbund HE pRREPIN 0, éﬁﬁmgpgwg&ng B bIMURtel BOtHe RSt - 6

and the ends are retained inthe wre

curve, 11, and between the bracket, 9. The arms of the spring material extend through
the opening, 5, flush with the mounting insert, 6, and the ends are retained in the wire
brackets, 8.

In use the clamping portion, 12, is urged towards the belt, 1, by virtue of the
torsion spring, 4. At a loading station and a loading station of the plating system,
means for applying a force to the cam portion, 14, is provided for opening the
clamping fingers. Typically, the cam portioh, 14, will abut a portion of the drive
pulley or the driven pulley as the belt passes around the pulleys.

In the present embodiment the mounting insert is detachable and the clamping
assembly can therefore be replaced in its entirety if necessary. The brackets for
retaining the torsion spring, the pivot pin and the clamping finger, 2, fixedly attached
to the bracket by means of clamping or spot welding.

The mounting insert, 6, may be mounted on the belt, 1, in any convenient
manner and may have brackets to retain the ends of the torsion spring, 4, rather than a
simple abutment portion, 8.

A second embodiment is shown in figures 2a and 2b. The clamping finger, 2,

is formed not by a separate clamping finger but by a portion of the belt, 1, punched



In use the clanmping portion, 12, is urged towards the belt, 1, by virtue of
the torsion spring, 4. At a |loading station and a | oading station of the
pl ati ng system rmeans for applying a force to the camportion, 14, is
provi ded for opening the clanping fingers. Typically, the cam portion, 14,
will abut a portion of the drive pulley or the driven pulley as the belt
passes around the pulleys. In the present enbodi nent the nounting insert is
det achabl e and the clanping assenbly can therefore be replagestituie sheet
entirety if necessary. The brackets for retaining the torsiDate: 9804906t he
pivot pin and the clanping finger, 2, fixedly attached to the bracket by
means of clanping or spot welding. The nounting insert, 6, nmay be nounted
agn the belt, 1, in any convenient manner and nmay have brackets to retain

the ends of tdig otfﬂ{esdeq’trlnﬁ@ﬁél'w forth a éléf?el"heté"ff}ﬂplﬁé ﬁgggpbeofatpgg&%ﬂé portion,

8. A second enbodinent is shown in figures 2a an anpi ng finger,

2, is forned t e ate cl anmp fin orti.on f t he
belt, 1, punceﬁlgt? dét?%réttqoes shest? Pid {%1 bﬁ%augﬁ kf(fg%npl gg' Iof f?r}%e 314
naterlal to form The cl agping finger , of the second

enbodi ment  dgRE! ghe L@auﬁ%@néembﬁrmﬁﬁﬁglﬂé@au@@ clapieg BAgs hpPressedent fos
formed by a part of the belt. As can be seen fromFigure 2a, the clanping
finger is prewsedeaniithe belt bramd dhanebenf to pretripéd back thmngh tHeestottSeRinallp, theot r ude
back through the slot 5. Finally, the <clanping portion is bent to forma
cl anpi ng por tdlanping2ortidnes bemes fadgeclampliniepdrabi,, 12. Thé wdnadedefhe bempved
in formng the clanping finger, 2, is replaced using a strip of conductive

metal form ngwgigh RUEEERMEMBAE h3Brohing thel18m PRI ArEEF, 3t sABpifed ienLd &RBILRY

conductive metal forming an abutment portion la. The configuration of the clampiﬂg
portion, 12, is such that the free end, 3, of the clamping portion, 12, abuts the
abutment portion la of the belt. A wire spring, 4, is fixed at one end to an upper
portion of the belt, 1, using a bracket 15. Underneath the bracket the wire spring
forms a coil, 16. The remainder of the wire spring, 4, is formed so as to lie flush with
the clamping finger, 2, along a proportion of its length as it extends through the slot,
5. The wire spring is fixed to the clamping finger by at least one bracket, 17, formed
out of a portion of the clamping finger, 2.

An alternative design of the second embodiment is shown in Figures 3a and
3b. The same reference numerals have been applied to like parts. In Figures 3a and
3b, a larger coil spring is used and a slightly different shape of the clamping finger.
Furthermore, the wire spring extends through an opening in the clamping finger, 2, to
be affixed to the clamping finger, 2, by a bracket, 17, on the opposite side of the
clamping finger, 2, to the belt, 1.

The designs of Figures 2 and 3 have different configurations for the cam
portion. In Figures 2a and 3a the direction in which force must be applied to open the

clamping fingers, 2, is shown by arrow F.



portion, 12, is such that the free end, 3, of the clanping portion, 12,
abuts the abutnent portion 1 a of the belt. Awre spring, 4, is fixed at
one end to an upper portion of the belt, 1, using a bracket 15. Underneath
the bracket the wire spring fornms a coil, 16. The remainder of the wire
spring, 4, is formed so as to lie flush with the clanping finger, 2, along
a proportion of its length as it extends through the slot, 5. The wire
spring is fixed to the clanping finger by at |east one bracﬁhﬁﬁﬂnﬂg_ﬂﬁ_hed
out of a portion of the clanping finger, 2. An alternative deskegis.of.200ke
second enbodi nent is shown in Figures 3a dAd 3b. The sane reference
nuneral s have been applied to |ike parts. In Figures 3a and 3b, a larger
coil spring is used and a slightly different shape of the clanplng finger.

Furthernore, the Wrigr&Pfadnd 4@%@&?’[@ atthfr@gﬁlﬂo@%eﬂpgﬂh@%rés@ Life ncfloﬁr?f}éqg
finger, 2, to be affixed to the clanping finger, 2, rac on

t he opposite t he rg deS|gns
of Figgres 2 ghgﬁﬁﬁiéﬁﬁgn %g?@%#gégh ﬁﬁ?ggv%ﬁgdfaxg ﬁgﬁ?gﬁ?z ?%?$on th
Figures 2a and 3a.t di recti.or i.C e nust be applie 0. open e
cl grrpl ng fingSPEPing It feri‘g:?rgh&/\ﬂ tpg {irsgemay §“ﬁnf Othereas dlag torgipn gpring is

03.04. 2006 10 Figures 4a and 4b relate to a third enbodi nent of the .
present i nventiPBIRT torthat shominrig Fagisesdiawndt3bi Thapivat pattrackets9 artedombuiey fir st
and second enbodi ments. The clanping finger, 2, is simlar to the first
enbodi ment, whesessottherii@rssifone sqtilng is similar to that shown in Fi gures
3a and 3b. The pivot pin brackets 9 are fornmed by pressing out portions of

the belt, 1. Figures 5 and 6 relate to a fourth embodiment of the present invention.

Figure 5 shows perspective views of the front and back of a belt according to
the present invention in perspective. A pivot pin, 10, is supported between brackets,
31. The pivot pin supports clamping fingers, 2, at either of the pivot pin, 10,
proximate the brackets, 31. The pivot pin, 10, passes through an opening in the
clamping fingers 2 to support them for pivotal movement. A wire spring 4 has a
central portion, 33 that abuts against the belt, 1, and two arms, 34 that extend towards
the pivot.pin, 10, and form two spring coils, 35, around the pivot pin, 10. The arms |
extend downwardly from the pivot pin and are bent outwards at their ends to be
received in retaining openings, 32 in the clamping fingers, 2.

Figure 6 is an explanatory side view of figure 5 showing one of the two
clamping fingers, 2. The present embodiment works on the same principle as the
previous embodiments. A cam portion 14 of the clamping finger is acted upon at the
loading and unloading stations in order to open the fingers.

Figures 7a and 7b show a fifth embodiment of the present invention.

A belt, 1, supports a plurality of clamping fingers, 2, which are identical to
those of the first embodiment. The brackets 41 are formed by stamping out of the belt

to form the slot, 5. A pivot pin, 10, is located in holes in the brackets, 41. It can be



Figures 5 and 6 relate to a fourth enbodi nent of the present invention.
Figure 5 shows perspective views of the front and back of a belt according
to the present invention in perspective. A pivot pin, 10, is supported

bet ween brackets, 31. The pivot pin supports clanping fingers, 2, at
either of the pivot pin, 10, proximte the brackets, 31. The pivot pin,

10, passes through an opening in the clanping fingers 2 to support them
for pivotal novement. A wire spring 4 has a central portiofubsBiutégheetout s
against the belt, 1, and two arnms, 34 that extend towards tlbaedi3vest.2(5ion,
10, and formtwo spring coils, 35, aroundltthe pivot pin, 10. The arns
extend downwardly fromthe pivot pin and are bent outwards at their ends to
e received in retaining openings, 32 in the clanping fingers, 2. Figure 6

is an expl anatQnrcth B u¥d SMHL 2 b8 BvR AW BdeRR8IR o thDRnlbWPof 1t BERI NI
g r éﬁ t hé

fingers, 2. The present enbodi nen on the sanme principle as

revi ous enbodi ts. cam portion of cl. 1 fi.nger, i cted upon
gt t he |oadi%6%§ﬁ8¥ﬁ%$8§%ﬁ%gﬂé‘EPV%#g%Fﬁ’%ﬁﬁé?‘@%R%QgR“Pngﬁﬁﬁé‘35.
Figures 7a and 7b.show a fifth enbodi nent of the present invention. A belt,
1, gsuppor ts aerﬁgaﬁlg}qn{,ﬁheotprs(&qlhmin,ggl,fqrmjélrrglyratl}y otlpy 45 sithedsieiodahe t o
those of the first enbodi nent. The brackets 41 are fornmed by stanping out
of the belt tlemporeiingss loothe Byvowpipi MofThpiwire spling inmtdrod af the torsidnoipeisgi n
t he brackets, 41. It can be Substitute sheet Date: 03.04.2006 11 seen
from Fi gure 7B ckieats ap sidt@ighirvtaining Iiulesl @3, xhemdskad ONd Hehemb ergbhief the
belt, 1, supporting a plurality of clanmping fingers, 2. In an identical

~fashion to thgf Wir%texteﬁﬂt?ﬁ)géﬂ@ﬂ& dirtARnttRIctkR theSfaligs foled, ABNE! e AEKY @1 T LY
of coils, 42, either side of the

bracket 41 and continue to form the torsion spring 4 of the next clamping finger, 2. By
this means a plurality of clamping fingers, 2, can be linked by a single wire forming a
respective torsion spring, 4, for each clamping finger, 2.

Figures 8a and 8b show a second aspect of the invention. A single torsion
spring wire material is formed so as to provide a plurality of clamping fingers, 50. A
plurality of mounting inserts, 51, are retained on the belt, 1, by means of respective
brackets, 52, stamped of the Belt, 1. The mounting inserts 51, each have two brackets,
53, for receiving an arm of the wire spring material, 54. The wire spring material, 54,
is formed to pass through the brackets, 53, and into a coil, 55, is formed for each
bracket, 53. The wire spring material extends through a slot, 56, proximate the lower
edge of the belt and is bent to form the gripping finger, 57.

Figures 9a and 9 show side and front views of an alternative arrangement of
the second aspect of the present invention. The arrangement of figures 9a and 9b is
similar to the arrangement of figures 8and 8b except that instead of forming torsion
springs by means of coils 55 (Figures 8a and 8b) the arms of the spring wire material

form a leaf spring type resilient member 58.



clanmping finger, 2, on the pivot pin, 10. The wire spring material of the
torsion spring 4 extends up and through retaining holes, 43, in the
brackets 41. The arns, 44, of the coil wire extend in opposite direction
t hrough the retaining holes, 43, of the next bracket 41 and continue to
formthe torsion spring 4 of the next clanping finger, 2. By this neans a
plurality of clanmping fingers, 2, can be |linked by a single wire formng a
respective torsion spring, 4, for each clanping finger, 2. Bubsiitate gheeind
8b show a second aspect of the invention. A single torsion IXe:i03da2006
material is formed so as to provide a pludality of clanping fingers, 50. A
plurality of,nounting inserts, 5 1, are retained on the belt, 1, by neans
of respective brackets, 52, stanped of the belt, 1. The nmounting inserts

51, each have two Wfﬁﬁk@rﬁ@@dim@t"ﬁ’s offg{e i{l@&l@igﬁihg_ge nacfe%({ﬂkd:[ IIﬁGdi\ﬁiCE or%R{/i.Hn?he

material, 54. The wire spring materia , 1s fornmed to pass throug

brackets, 53, _and.into a coil, 53,..1s. forned.for each. acket, 53..The

o re apring naerstaferfePel B hons g 6 G Vil EEYnedr R FrerepBiar e
of the belt and is bent to formthe grippin%‘finger, 57. Figures 9a and 9
show si de andVE¥in apidsfigedin Bp appandetheleine Far pximlpdhe stamless pleeldappige
aspect of the present invention. The arrangenent of figures 9a and 9b is
simlar to thengaroétigeimshembpfdimegumaesblrpbic8bber deypspritga¢lampsgdageof
formng torsion springs by neans of coils 55 (Figures 8a and 8b) the arns
of the spri nghaifgitsredve idsalienc.Orm gipp@af fosderdfiige keyPeringeldmmEng fIARdHRIngS8.
Substitute sheet Date: 03.04.2006 12 Wil st enbodi nents of the invention

have been desglidgd: vymdids Fatd @Rgodgring. suggest thensel ves to those
skilled in the art wthout departing fromthe scope of the




invention as defined in the appended cl ai nrs. For exanple, the stainless
steel clanping finger of the first enbodi nent may be replaced by a | eaf
spring ‘clanping finger having its own resilience. The gripping force of the
| eaf spring clanping finger being increased by nmeans of the torsion
spring. Substitute sheet Date: 03.04.2006 13 CLAIMS 1. A conveyor belt
for a plating systemconprising, a plurality of clanping finge(s pi votally
mounted on the belt so that a free clanping end abuts the béubstityipisheet
resilient nenber attached to the belt and to at |east one clRaigid3g4iMger
so as to urge said free end of the clanpilpag finger against the belt,
whereby strip shaped elenents may be gripped between the belt and the free-
end of the clanping finger. 2. A conveyor belt as clained in claiml,
including at [easf{sone pivot pin for nounting at |east one of said
cl anping fing I pivotal nmovenent. 3. A conveyor belt as clainmed in
claim?2, wherein the pivot pinis nounted in brackets forned out of the
material of the belt. 4. A conveyor belt as clainmed in claim2 or 3,
including at | east one nmounting insert detachably nounted on the belt and
i ncl udi ng a blacket® ©avexsbattiforg Rlaliee pistest coppiising a pAugHmRfF M iBEt as
claimed in claim4, wherein the nounting insert includes at |east one
bracket for ré&nhgérnpivgtadly nemohtesf orsthie delt eg ithat e fitee wkamsng Substuits the dekrndta
Dat e: 03. 04. 2006

resilient member attached to the belt and to at least one clamping finger so as to urge

said free end of the clamping finger against the belt, whereby strip shaped elements

may be gripped between the belt and the free end of the clamping finger.

2. A conveyor belt as claimed in claim 1, including at least one pivot pin for

mounting at least one of said clamping fingers for pivotal movement.

3. A conveyor belt as claimed in claim 2, wherein the pivot pin is mounted in

brackets formed out of the material of the belt.

4. A conveyor belt as claimed in claim 2 or 3, including at least one mounting

insert detachably mounted on the belt and including a bracket for mounting said pivot

pin.

5. A conveyor belt as claimed in claim 4, wherein the mounting insert includes at

least one bracket for retaining an end of said resilient means.



14 6. A conveyor belt as clained in any one preceding claimwherein the
belt includes an opening for each clanping finger and at | east one of the
clanping finger and the resilient nmeans extends fromthe side of the belt
on which the free end abuts through the opening. 7. A conveyor belt as
claimed in any one preceding claim wherein the resilient neans conprises
a torsion spring. 8. A conveyor belt as clained in claim?7, wherein the
torsion spring is pivotally attached to said at |east one SURSHiUtRSheelger,
the axis of rotation is parallel to the plane of the belt dpaietd3e04.2006

| ongi tudi nal axis thereof. 9. A conveyor Bélt as claimed in claim7 or 8,
wherei n the t6rsi oA ®préyrg bhkss elaintai in aapant weecading chdimhviieespaet bele ends,
and the torsion spring is anchored to the belt proximate to one end of the

spring and t oinch@eCh@opuinig; for BERY clith Sk TRiser Ard¥eat PRESnccdtdhe hmbh HRYet NI-
10. A conveyor belt as claimed in claim7, 8 or 9, wherein the torsion

spring has a ,¢0ik résﬂ?én%‘ﬂfe&g%é{teﬁcﬁ%ﬂ fa&;i é:UJthé'iQQt Bxlpglh?c It ? ﬁ?é‘&@ﬁi ur f ace
of the belt. 11. A conveyor ' as clalmed in any onelo C al M
wherein the t ri.ng consists of a wire materia i ncluding a
central portlg% é@ﬂﬂ%8$éﬂ] ‘0o the clanping finger, and two arns extending
fromthe central portion, each armincluding a coil. Substitute sheet
Date: 03.04.2006 15 12. A conveyor belt as clained in any one precedi ng
claim wherein a single pivot

7. A conveyor belt as claimed in any one preceding claim, wherein the resilient

means comprises a torsion spring.

8. A conveyor belt as claimed in claim 7, wherein the torsion spring is pivotally
attached to said at least one clamping finger, the axis of rotation is parallel to the

plane of the belt and the longitudinal axis thereof.

9. A conveyor belt as claimed in claim 7 or 8, wherein the torsion spring has a
coil and two arms with respective ends, and the torsion spring is anchored to the belt
proximate to one end of the spring and to the clamping finger proximate the other end

of the spring.

10. A conveyor belt as claimed in claim 7, 8 or 9, wherein the torsion spring has a

coil including at least one turn and the coil abuts a surface of the belt.

1. A conveyor belt as claimed in any one of claims 7 to 10, wherein the torsion
spring consists of a wire material, including a central portion connected to the
clamping finger, and two arms extending from the central portion, each arm including

a coil.



pin supports a plurality of clanping fingers and a single wire material has
a portion connected to each of said plurality of clanping fingers and at

| east one coil acting as a torsion spring to urge a free end of each of
said plurality of clanping fingers against the belt. 13. A conveyor as
claimed in claim12, wherein there are two clanping fingers supported on
the pivot pin and an armof the spring material is received in an opening
in each clanping finger and a coil of each armis supported IHae

pin. 14. A conveyor as claimed in claim12, wherein said w rBagp3.og2006
material passes through a bracket on eacH5clanping finger so as to forman
armon either side of each clanping finger extending to the pivot pin
where a coil of each armis formed thereon either side of each clanping
finger, a bragket fr0fon@agdt bRtk @faithB& iy B REAiInERIA, dherdiPa Qiagl%ﬁﬁ ed
wi th each clanping finger, and the wire spring nmaterial passes throug its

respective br ﬁﬁkﬁbp@r@a gl'@l?alft,gﬁpglﬁltn%ﬁ/r& Q{O%ﬁska%td afs %gilé r\}veirenrgz)i%riglll}%ﬁ ié)ggh)%ijpg:r '

whereby the wire spring material forns the resiliéent neans f

lurality of c¢lanpj fingers. .15. A conveyor. belt as claimed in claim1l
\a,her ein %/he c %‘%Pp%?{ﬁgg? Facd Sf"gl RlBrPHIé'OOfCOE%F“@X%gPE‘?rBﬁn‘zﬁfalﬁ%%(?_n%ﬁ‘?ll BFUNgHE apel t
and an abutrment nenber is fixed to an edge of the belt against which the
free end of tH&sen AP’y qrgen@@,ee amdipEeach of said plurality of clamping fingers against

the belt.

13. A conveyor as claimed in claim 12, wherein there are two clamping fingers
supported on the pivot pin and an arm of the spring material is received in an opening

in each clamping finger and a coil of each arm is supported on the pivot pin.

14. A conveyor as claimed in claim 12, wherein said wire spring material passes
through a bracket on each clamping finger so as to form an arm on either side of each
clamping finger extending to the pivot pin where a coil of each arm is formed thereon
either side of each clamping finger, a bracket for each arm of the wire spring material
is associated with each clamping finger, and the wire spring material passes through
its respective bracket and the respective bracket for the next clamping finger, whereby
the wire spring material forms the resilient means for each of a plurality of clamping

fingers.

15. A conveyor belt as claimed in claim 1 wherein the clamping finger is formed
by a portion stamped out of the belt and an abutment member is fixed to an edge of

the belt against which the free end of the clamping finger abuts.



