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L1 1Pl WDZ CONVEYOR FOR PLATI NG SYSTEM FI ELD OF THE

I ENTI ON Tﬁwﬂ“\\w m\‘mﬂ | ates to a conveyor for a chem cal treatnent
system and, ‘chuIar to a clanping nmeans for use with an endl ess

belt for conveyi n Sri p shaped el ements through chem cal ﬂ . t

el ectro-chem cal treatment processes, especially for elect %&%‘L&ﬁg&%ﬁnd

el ectro-defl ashi ng and the like. In the field of treatment ofalg

cTcet ot \.,S

conmponent known to plate t hel | eads t hat protrude fromthe
| nsul atl nmmmwmﬁﬂ"mw Iayer before use. The |leads are generally in the form

or at tines punched fromsheet material. Watever
ther r form i t 9P necessary t CONVEEOREOH PEA TING'SYSFEM xanpl e, a copper,
tin or iron based alloy, so as provide corrosion and mechanical protection
and to inprove the quality of interconnection with other conponents, e.g.
by a wave soldering process. In the latter case, plating is generally with
tin or a tin/lgaf PhEE with a flash coating of copper in the
case of |eads nu]”]gadr)ﬂr: 3%‘. an I]{ﬁS‘{F‘ uljrsed all oy. DESCRI PTI ON OF THE RELATED
ART Traditional nmethods of plating such as rack and barrel plating have

been replaced by nethods in which parts to be plated are conveyed on

conveyors or belts through a series of treatnent stations. .
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 mechanical protection 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Traditional methods of plating such as rack and barrel plating have been
replaced by methods in which parts to be plated are conveyed on conveyors or belts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.
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Subtitute sheet Dat~: 03.04.2006 2 In US-A-4534843 an apparatus for the
pl ati ng of the contact el enents of encapsul ated el ectronic conponents is
di scl osed. The parts to be plated are carried through each of a plurality
of treatnment stations including the principal plating baths, on a
continuous, flexible conveyor belt constructed froman electrically
conductive material, wherein the conveyor belt acts as one W©f P

el.ectrodes of the plating current supply system The di scl ',E@gg&g;
belt consists of a stainless steel belt running in a horiz 3 ed
| oop with the web of the belt vertical. Thé 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 opposite sides. There
is known from EP 0382283453484k amapaeatuedr kheeplatingd afithe oentare alementswfnect ed
at one end with an endless belt and with a free clanping end abuts agai nst

the bel t undergntdiRulaftll ci@ieRicRompofiet¥d difSdskd EMYeSparts fo BOSlakidRREEsRBY Oof EP
0382283 the resilient spring grips have a portion extendi ng through the

belt fromthe gsij i e . 3 I i de.
A portion of ttﬁégqg%sif%gdfgﬁl%r\é@h &tt{?gﬁ%%%gtgluﬁ%qg I glg&%rt%eﬁ?%%zpag% %[?’?gtr?gthi
abutting the belt is used.tq open the helt at |oadin and | oagi n

Posi ¢ ons by sk SN b caRusdr belpgonsBetsd Bom e EitiesllesoRrudfle
carrying the endl ess belt. The present applicants have previously proposed
a W re spring mateiialf wherginythe convigsprcslicdctsmsrons of thevaleatredes ofithe platingpursgnd |
b. The grip 20 conprises a, wire forned to provide two parallel arns

ext endi ng fr omupplyuysted, Thedisclasedpontéyon belR caisisthel adtaieless Feed belt ruaring in
portion 22 is angled fromthe plane including the portions of the arns

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



i mredi ately adj acent the curved portion 22 to forma gripping 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 arnms 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 form an engagenent portion 25 for, biasing, the
arnms against the tension in the spring coils. The grips ar&SH6h ]
belt with a portion of the arns substantially parallel w't Date
SUMMARY OF THE INVENTION It is an object o} the present invention to
provide a neans of clanping strip shaped elenents to a conveyor. It is
specifically an object of the present invention to inprove the electrical
contact betweeastd ippbeitie gip 2MThe@nvieyDihe @Rip extend Siom theiteafgeand el t o

i nprove the efficiency of an electroplating process. It is a further object

of the preseny HaOMenlgl@RAliEy O tRGE SBGFebEachichA 22RAM 1S curdél porisiab2, FatPPi Ng
fingers of a conveyor that passes through a plurality of chem cal

 The i . ¢ _ ;
P omort ot mg, o arhil¥ SOALOK BER kh S BuCAEHOL 298 bidffe o Bl AdibhsPieR O
so that a free cl anpi end qb s the belt, arhg a Fﬁsi | j ent menbfef1
attached to t HEASioN I tnspring ogfls, Theanps 46 wphortid-ap 2 beihyish agrtin qlghe,prams

said free end of the clanping finger against the belt, whereby strip
shaped el enentsgbstantialg pgrallghwith Buet -he belt and the free end of the
clanping finger. The use of a resilient nenber to increase the gripping
force of a non-resilient <clanping finger results in a higher gripping
force and better electrical contact between

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



the belt and the strip shaped elenents. The resilient neans may conprise a
torsion spring. The torsion spring nay 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 | ongitudinal
axi s thereof. Free novenent between the resilient menber and the clanping
finger reduces the strain on the resilient menmber, which pg 3&@&;§H€éﬂ i fe
of the resilient nmenber. At |east one pivot pin may be pro ‘,OB%HZOO
nounting at |east one of said clanping fingers for pivotal e#enbntf—ghe
pi vot pin may be nmounted in brackets forfled out of the material of the
belt. Alternatively at |east one nmounting insert nmay be detachably nounted
on the belt and include a bracket for nounting said pivot pin. The

mount i ng i nsepdrali@yo theqllardefale bedtmid thebongitadikataxisghencef. &raeimovemrenénd of
said resilient nmeans. Were the conveyor includes a torsion spring, the

torsion spri ngeti@dn the t&sikent GRinlbeR Akl theRlampihg fihidt re@rpethisein®dmdhe and the
torsion spring may be anchored to the belt proximate to one end of the

spring and tore%hfen?ﬁx@l%%ﬁ%hfdhrﬂgl & fﬁé'll@@&@th& Pé:‘sll@nhﬁfemb%f‘d of the spring.

The torsion spring may have a col 1 nel ud ing at |east one turn and the

| abut f f th b
mater i al i noi udi gt KR POLbl B e bRM T ERp R SEAR 5 o2, G
two arns extending fromthe central portj

h | |
an enbodi ment clampingfingeps ipppiverah HWB‘E)‘SF% gﬁ%p‘dpgg‘glm%{/gn%llpgﬁmg‘ﬂﬂnﬁﬁa?e St?ger sI "

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.



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
clanping finger and a coil of each arm supported on the pi vef, .t[te sheet
Substitute sheet Date: 03.04.2006 5 The wire spring natervgp-a_%g 4

t hrough a bracket on each clanmping finger _so as to form an % g er
si de of each clanping finger extending to X he pivot pin where a coil of
each armis fornmed thereon either side of each clanping finger, a bracket
for each armof the wire spring naterial is associated with each cl anping
finger, and the w iThe syieispgngatatariahinap passebrough abgdvket an ¢ach photpingfibgeacket
and the respective bracket for the next clanping finger, whereby the wre
spring materi gl as fodbitk ah Bfm bR ithérdide dTRASclhMbingaaipepéxtandihgltoathe pivodpin

cl anping fingers. The clanping finger nay be fornmed by a portion stanped

out of the beb\{hﬁ%r%icroila& ﬁgyéﬁﬁtfoﬂﬁéq)ﬁEreBﬁ¥it sfd&@@a&lpclﬁﬂpﬁfégﬁlg@f, al Ne bel t

agai nst which ee en the clanping finger abuts. second

aspect of the, in ion.a _conyeyor belt for .a.plati.n t Ising a
i ural ity of BECRE A Al g i St mieuf P bkARA T Gl oiBieg °' "
plurality of brackets for receiving a wre spring naterial | ocat on a
side of the b&nger, ankths Wirpoypaing maideial pagses Wﬁ"p‘}@d irﬂ%’a"t?‘f?rabr %l@ﬁa‘&’re&‘ﬁpi ng
finger, wherein a single piece of wire spring material forns said
plurality of gspggivedrickegor the nexpelamping fingar kedierebydhe wire spang metéritbr each
gripping finger, the brackets

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 invention 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 located 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.
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receiving the wire spring material therethrough. The wire spring materi al
may form each gripping finger by formng two arnms and a bent portion that
forms 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
against the belt. The belt may include an opening for each grlpplng flnger
and gripping finger extends fromthe side of the belt on _
end abuts through the opening. Substitute sheet Date: 03.03
invention will now be described in nore detail and by way of 2HKAH
with reference to the acconpanying dramnng@ in which: Figures | aand | b
are a view fromthe side and fromthe front respectively of a conveyor
according to a first enbodi nent; Figures 2a and 2b are a view fromthe side
and fromthe front Thespention @iy now be deswibeéd yomoscdaailambbyt waypofemapde

enbodi ment; Figures 3a and 3b are a view fromthe side and fromthe front

respecti vel y %Blfwﬂﬁ%’f&%ﬁ&r to%H&&HcG{n%Qnyhﬁg ara‘éﬁﬁ%ﬁhixﬂﬁclﬁf the second
enbodi ment; Figures 4a and 4b are a view fromtihe side and fromthe front

respectlvely of a 0 C i ! . El LS a
o st v ot of IRFPREAIG 178 gt PSPl g
fourth enbodi nent ; e.view of the conveyor of the fourth

r a sid
embodi ment ; FlcﬁﬁYeé'é’r Hﬁﬂg%agPEeQ IBEAEr om t he side and fromthe front

respectively of a

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



conveyor according to a fifth enbodi nent; Figures 8a and 8b are a view from
the 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 Ca and 10b are a view fromthe rear and

fromthe side respectively of a gripping finger according %obts.%t:pr' e

art; Figures | a and | b show a first enbodinent of the pre Y n.
The belt, 1, is a stainless steel, endless belt for use in ehi
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 axis. Strip shaped el enent such as | ead-frames are supported on
the belt in advieed palidy witel end adsiving paeell (hef shoon) hidhabtatdgboat phentiadli ty of
solid, stainless steel, clanping fingers, 2, supported on the belt, 1. A

free end, 3, Qkist @l?lp%hﬁﬁ@ﬂ' dlnddt RG&S as 1ad-BRMESark Gﬁpﬂb@ieﬂ oﬁtthéibeli ﬁVéle&Ferﬁ‘&ge
t hereof under the urging force of a torsion spring, 4. belt, 1, has a

(b o AR o R,
o one 31 o, L el bl RO AR PR B

of the belt and a portion of the nmounting insert, 6, sits in the nounting
catch, 7, to Hmv@rngefhemfynd«?rrth@mfowfﬁﬁgrﬁtanf@rma,sﬂert 6, includes an

abut ment portion 8, against which the ends of the torsion spring, 4 abut.
At the | ower end ofThelbeltnhunas b nerticaldeextending slofy 6y forr 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, /1, 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



t hereof extends through the slot, 5 to forma 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 nmounting insert, 6, on the opposite side of the belt to the
abut ment portion 8. The pivot pin, 10, supports the torsion spring, 4, and
the clanping finger, 2. The clanmping finger, 2, has a pivot curve, | | or
bracket, formed at the end supported by the pivot pin, 10.qE . 'vgﬁ t
curve, H, receives the pivot pin therethrough. The cIanpinE - hr%%?
pivotally supported on the pivot pin, 10, extends through t %“%ivuszuérve,
11, and a clanping portion, 12, is fornmed %ith the clanping end, 3, so as
to abut the | ower edge of the belt, 1, as shown in Figure | a. The torsion
spring, 4, is nade froma wire spring naterial. The torsion spring, 4, is
recei ved i n aapdiastkied surfade obthe ichaiping firgdrs 21lonphe side of tike clangping fiagerp2.eri al
rests Subtitute sheet Date: 03.04.2006 8 against the surface of the

clanping fi ng%f)%)os?te bl €. RiHEoOthe WiR RAteAR afdbdrit RO Eftendparalf? BASK theoghe
belt, 1. Arns of the wire material are bent to extend parallel back through
0

t he opening eith i . M3 i i . in
materi al for mltﬁea(ﬁ%gﬁgg%tp ?I Scl)é\é]gfltﬁé @%ﬁ{p?%eﬁ%g’g' Tgiz' gléJ ?&. t@hgﬁr ll)rg I%Mé%aﬁ?%% mg
the clanmping end, 12. At .the, cam porti.gn, 14 he ar are bent rdl
towards the pifétt Hﬂrﬂ‘?n"}ﬁeowhfeé’%tg@feiogﬁw Belt, %\ﬁ%‘fi’bé}bﬁ ‘gg‘BB‘H& eflﬁ’e prf%e pi %
10, for a plurality of turns on both sides of the pivot  curve, 11, and
bet ween t he bramipsrtion 14.1the aEpsnaye bentiupavazdly tewprdnthemivat pi (Idg wirepalgg®l  t he
opening, 5, flush with the nounting insert, 6, and the ends are retained in
the wire bradketappedaround theeivdtein | 18nfor agplyelityiofyrnd 8n both sidegefl theqarotds
the belt, 1, by virtue of the

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 portion, 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



torsi.on spring, 4. At a |loading station and a | oading station of the

pl ati ng system neans 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 embodi nent the nounting insert is
det achabl e and the clanping assenbly can therefore be repla
entirety if necessary. The brackets for retaining the tor
pivot pin and the clanping finger, 2, fixedly attached to tfe=bracket—by
means of clanping or spot wel ding. The nnéhting insert, 6, may be nounted
on the belt, 1, in any convenient nmanner and may have brackets to retain
the ends of the torsion spring, 4, rather than a sinple abutnent portion,
8. A second eoiraditinebdt msteshicoornna slogbir Be Qanping fidiger, Thef theé sagondg fi nger,
2, is fornmed not by a separate clanping finger but by a portion of the

belt, 1, punchgfodihestddesnst 2GRS a pivat in H2daudd ﬂ?&ﬂﬁn?l g Pingerof foreedsl 4

material to forma slot 5. The cl anpi ng finger t he second

nmbod
1 ormed by a Bl gf’ﬁﬁfrb?ﬂ“f*% nta?epgx%ﬁ’%gﬁ" %?%ﬁﬁlﬁ%ﬁﬁ’rlﬁ%ﬁ?% B i ng
back thr ough Sdy okt beleArindthei bt Eoue harkbRiEn he”ot%e Bod, o o

clanping portion, 12. The |ower edge of the belt, _which has been renoved
in form ng thela@mmqwgon jsrhgat to form ?§1W&E‘§Hoﬂsﬁ2nahﬁI%‘Y‘?Tleﬂg?)?ft g8fbuct i ve
metal form ng an abutnment portion 1 a. The configuration of the clanping
portion, 12, whichuimk be¢ratentoved fir foemingdhe Slamping firgec,| 2a igpieplgcgsbusingmstripdf
abuts t he

conductive metal forming an abutment portion 1a. The configuration of the clamping
portion, 12, is such that the free end, 3, of the clamping portion, 12, abuts the
abutment portion 1a 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.
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abutrent portion | 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 forns a coil, 16. The remai nder 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 bracke 'tlz 'f1 tmed
out of a portion of the clanping finger, 2. An alternative %%E%S:E{ﬁe
second enbodi nent is shown in Figures 3a and 3b. The sane r e 0
nuneral s have been applied to like parts.lpn Figures 3a and 3b, a l|arger
coil spring is used and a slightly different shape of the clanping finger.
Furthernore, the wire spring extends through an opening in the clanping
finger, 2, to be &igureeth dnd 4birelaed @nqthizd efbodigrent 2f thb predeitriavdneibn. The, on
the opposite side of the clanmping finger, 2, to the belt, 1. The designs

of Figures 2 gl énbaiMetl it hohBMornCTihd AHVRYIrQRRd s&ontl REbedenOThEON. | n
Figures 2a and 3a the direction in ich force nmust be applied to open the

c
cl anping fing . j r . I Lut . ..04. 2006
10 Figures 4a%%l?1n 1%ﬁ#1€qr§‘,2¥"%lg§%rﬁ$§§r§e c?g?ﬁnllé% V@@ gzﬁeptro ggér%p rlf?% 1gnti on.
The third enmbodinent. is a vari.ation of. the above first and secon
enbodi ment s, PRBIATEE b mvideires 32 it Tad PRt ot trickeRy Y wh ToRERI et
whereas the torsion spring is simlar to that shown in Figures 3a and 3b.
The pivot pi nprassiogevsp@tionsofithe heltl loy pressing out portions of the belt,
1. Figures 5 and 6 relate to a fourth enbodi nent of the present invention.
Figures S 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



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, 3 1. The pivot pin supports clanping fingers, 2, at
either of the pivot pin, 10, proximte the brackets, 3 1. The pivot pin,
10, passes through an opening in the clanmping fingers 2 to support them
for pivotal novenent. A wire spring 4 has a central portion, 3 haﬁ but s
agai nst the belt, 1, and two arnms, 34 that extend towards %ﬁ%ﬂ%ﬁﬁfLﬁék,
10, and formtwo spring coils, 35, around the pivot pin, 10.Datg; 42006
extend downwardly fromthe pivot pin and dde bent outwards at their ends to
be received in retaining openings, 32 in the clanping fingers, 2. Figure 6
is an explanatory side view of figure 5 showi ng one of the two clanping
fingers, 2. TReerPfr&adigure Th et aaitigle/sivéspinnl o Beendirmony the téngticofake béle 1,
previ ous enbodi nents. A camportion 14 of the clanping finger is acted upon

at the | oadi gp'lgﬂﬁl i i J r ; : i S.

Fi gures 7a ang sﬂ%a})?ﬂt?%a&%g%l meéﬁgb g'fﬁllt néag}tgggﬂggﬁl?ﬁ{/d;ﬂ#??gﬁ A bel t,
1, supports a plurality,of clanping, finger A I Gh J denti to
those of the feg}bgfh ?93&8? F’Péﬂ?l.l W%;%T%eﬁémr ﬂ%%"@&%%“ %/rsé({eao(r%gl eng out

of the belt to formthe slot, 5 A pivot pin, 10, is |located in holes in
the brackets, cpmping fingen2om the pivof piny L0.Jiheayire %mg:m%%r}%@%%dersweﬁl?wom
Figure 7b that a single pivot pin, 10, extends along the | ength of the
belt, 1, suppomténdgup apd threwgh rgtagfing halnpi%ginftimgmcgqts 21. The aaprs; 4feef theal
fashion to the first enbodinent, the torsion spring 4, forns a plurality
of coils, 42, celltwies exsérdicinobpbdie diret@ompthrghghitigertainidg holes 43¢ opihemextpi n, 10.
The wire spring material of the torsion spring 4 extends up and through

retai ni ng hol 3ackéB41 Al doRBint RCH6RH thebtodsion§Rin@ 46T thétfext @fandpM 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.



coil wre extend in opposite direction through the retaining holes, 43, of
the next bracket 41 and continue to formthe torsion spring 4 of the next
clanping finger, 2. By this means a plurality of clanping fingers, 2, can
be linked by a single wire formng a respective torsion spring, 4, for
each clanping finger, 2. Figures 8a and 8b show a second aspect of the
invention. A single torsion spring wire material is forned tQ t
provide a plurality of clanmping fingers, 50. A plurality oﬁ%ﬁﬁ%&%ﬁf%Fﬁi
inserts, 5 1, are retained on the belt, 1, by means of resp .04.2006
brackets, 52, stanped of the belt, 1. The lRounting inserts 5 1, each have
two brackets, 53, for receiving an armof the wire spring material, 54.
The wire spring material, 54, is forned to pass through the brackets, 53,
and into a coil, 53Whils embodidientosf thaiiventivreledve beerbdescribeal, wiodeficafionswgill
materi al extends through a slot, 56, proximate the |ower edge of the belt

and is bent tQufeuMhbMGel9Ed BRAED skillRASE the2ft withdil UEPartdty RO tRe %9@’0?{1{@9 and
front views of an alternative arrangenent of the second aspect of

present i nvent1h\?e'ﬁtlo;[ Q?d%{r{eﬁggg‘%eagkeﬁ)&edf eﬁor% alﬁgfé ?ﬁg Fla?nles%'sfgei @15m 91 the

arrangerrent of ures I ns ormng torsi

springs by ne s of oils 5 ures b) t arms o rlng
o re mmteri ar irstoh e At embppimt i o6 fed %qefiima oeBne Benigg SndeF ¢ o
sheet Date: 03.9432006 12 Wi | st enbodi ments of the inventjon have been
descri bed, nodiavingatsiosvistegilience. $heygripping fesef the deaf gpringoelampivg finger baing he
art without departing fromthe scope of the invention as defined in the
appended cl ai riacredsed bgxaaps of tht hersiohaprihess steel clanping finger of the
first enbodi ment nmay be replaced by a | eaf spring clanping finger




having its own resilience. The gripping force of the |eaf spring clanping
finger being increased by neans of the torsion spring. Substitute sheet
Date: 03.04.2006 13 CLAIMS 1. A conveyor belt for a plating system
conprising, a plurality of clanping fingers pivotally nounted on the belt
so that a free clanping end abuts the belt, and a resilient nenber

attached to the belt and to at | east one clanping finger so Rué”ﬁ
said free end of the clanping finger against the belt, wher %%ped
el ements nmay be gripped between the belt and the free end LHE \, arpi ng

finger. 2. A conveyor belt as clained in dBai m 1, i ncl udi ng at | east one
pivot pin for nounting at |east one of said clanmping fingers for pivotal
novenent. 3. A conveyor belt as clainmed in claim2, wherein the pivot pin
is nounted inCIxldMf&ets formed out of the material of the belt. 4. A
conveyor belt as clainmed in claim2 or 3, including at |east one nounting
insert detachably nmounted on the belt and including a bracket for nounting
said pivot pin. 5 A conveyor belt as clainmed in claim4, wherein the

nounting insert inc r of said

resilient rreans ‘%Hﬁﬁiﬁ@belﬁgg?bla&g Pg&%@‘é@%pé%h% aeélgll @'t}p%f con lﬂgor bel t

as claimed in in: rs%ri]\?otgliyer%%gﬁtgg ofi lt}iiel bmlt SO%flaﬁ anfree c?amplng 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.

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.



i ncl udes an opening for each clanping finger and at | east one of the
clanmping finger and the resilient neans 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 clainmed in claim?7, wherein the

torsion spring is pivotally attached to said at |east one Sﬁéé}ger,
the axis of rotation is parallel to the plane of the belt %Ilfl‘_to 2006
| ongi tudinal axis thereof. 9. A conveyor belt as clained in=@%rRrror28,

wherein the torsion spring has a coil and4t wo arms W th respective ends,
and the torsi6n spAicwgvexerdak aseletmedintans ope preceding glapm tvheredn Bdeind of t he
spring and to the clanping finger proximte the other end of the spring.
10. A conveyoincheles$ amsperlig foedadhrclahpingfingeBandrat Ssastdrerofitie ¢livepingfsigon
spring has a coil including at |east one turn and the coil abuts a surface

of the belt. 3add thA &R RAndPSEnRTrdth BeniRit dMh@bdlt SM&hith the ftd®ndlabues 10,
wherein the torsion spring consists of a wire material, including a

central porti o the «clanping finger, and two arns extending
fromthe cent ?g?&%org%ﬁﬁn%ach armincluding a coil. Substitute sheet

Date: 03.04.2006 15 12. A conveyor belt as clained in any one preceding
claim wherein 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 @l anpApoveyRjdel agglgimed inamyiong peeceding claam; yhergiy 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.

11. 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.



torsivon spring to urge a free end of each of said plurality of clanping
fingers against the belt. 13. A conveyor as clained in claim 12, wherein
there are two clanping fingers supported on the pivot pin and an arm of
the spring material is received in an opening in each clanping finger and
a coil of each armis supported on the pivot pin. 14. A conveyor as cl ai ned
in claiml1l2, wherein said wire spring material passes throygh ragket on
each clanping finger so as to forman armon either side of%gﬁﬁﬁﬂié%?%%r@
finger extending to the pivot pin where a coil of each ar m j 2ateg)3,§42006
thereon either side of each clanping finder, a bracket for each armof the
wirte spring material 1is associated with each clanping finger, and the wre
spring material passes through its respective bracket and the respective
bracket for the. nexA coiveypi bedt dsichimed indsr @eypredelimgwildim, Sybeteiga SRARRPiIvdt
forns the resilient neans for each of a plurality of clanping fingers. 15.
A conveyor belgin dopeliah BRAl) of bty HARKLAIY 4 ORglE LWARhAGHAIAY §lpoktfhn OF Ted

by a portion stanped ou he bel't an abutnent nenber is fixed to an

edge of  the REl e A%Abatn SFlaf) plhﬂl?it}I 5tecqarﬁgﬂg ?ifngéllg %nd PIIRY e Eoif 9&{ng%‘3 Ys.

torsion spring to urge a free end of each 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.



