; e3eaF<6DT@4 CONVEYOR FOR PLATI NG SYSTEM *159159* FI ELD OF THE | NVENTI ON
The ‘imvention relates to a conveyor for a chemcal treatnent systemand, in
‘particular, to a clanmping neans for use with an endl ess belt for conveying
strip shaped el enments through chem cal and el ectro-chem cal treatnent
processes, especially for electro-plating, and electro-defl ashl n
like. In the field of treatnent of el ectronics conponents, m@u@mmh@m@%
to plate the | eads that protrude fromthe insulating packagl ng
use. The | eads are general IGONVEYORTFORMIATING Y@l W res or fFaWYi nes
punched from sheet material™ VWnatever their rormit s nhecessary to Iate
the wires with, for exanple, a copper, tin or iron based all oy mﬂ lmmlwm"
provi de corrosion and nechani cal protection and to inprove the
i nt er connect i ] ents, e.g. by a wave sol dering prwooess.
the latter Ckﬁ@ﬂ“@:&ﬁ gﬁ@@iﬁ]m ly with tin or atin/lead alloy preceded
with a flash coating of copper in the case of |eads made froman iron based
al l oy. DESCRI PTI ON OF THE RELATED ART Traditional methods of plating such
as rack and barrel plating have been replaced by nethods in which parts to
be pl ated are conVbkyedenmreinesytoasonveybefdra chemmabtreamsstr systemodndt meat nent
stations. In US-A-4534843 an apparatus for the plating of the contact

el enents of pacia@st i@k eRnRiQChEARIfEr G0 VEANENENSlldsS bélt fzlcosRginglfigpparts to
be plated are carried 2 through each of a plurality of treatrrent stations

el udi ng. ¢ nevaBeh PR chloAkh BSREHIAAd 0B RERIch MO Ren ik itkble, conveyor

belt construct rom an ctric conductive materi al erein the
conveyor bel Esp%gltaﬁy &t e?ec?ro plat%nhg?ar? ect{ooge%fasl%];lgtagg th% ﬁ(t' ng current
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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.

In US-A-4534843 an apparatus for the plating of the contact elements of

encapsulated electronic components is disclosed. The parts to be plated are carried



supply system The discl osed conveyor belt consists of a stainless steel
belt running in a horizontally aligned Ioop 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 | ower edge of the belt. Successive gripping fingers
contacting the part on opposite sides. There is known from EP 0382 283 a
one piece resilient clanping neans conneCted at one end with an endl ess
belt and with a free clanping end abuts against the belt under the

i nf | f bl Rl |
i nfluence of yjsnQaeh 6P§ta)iu'ra€m§6ftréd?m@ﬁ't%ta@ﬁiﬁ?ﬂicm @Egﬁﬁ%‘ﬁi‘qﬁ%‘?‘% U

resilient spring grips ve a portion extending t fromthe
si de agai nst _which.the fyee.end abuts,to the osite side, A portion of
the spring P8 CEmrEs s P B i e ARRRT b oSy RyRBRE e ¢ i s
used to open the pelt at |oadin d unl oadi ositions_by a cam acti on,
for exanpl e the@aﬁt“ﬁt@felwftewoav Bt o el Orteaﬁr}%@?ﬂgctfwés Shipedurgdntrentrg
present applicants have previously proposed a wire spring grip for strip
shaped el enestpplssision. Themisglased canmgyerrheltropsistypéa giaintess teelhpbiriusrisgan wi r e
formed to provide two parallel arnms extending froma curved, centra
portion 22 oh hbhronmallyealighbeklooprwitdothp erebiob theAiltivertévag| Blok partsrto bbelapddoane

i ncluding the portions of the arns i medi ately adjacent the curved portion

22 to form anhgtioRRhdBelPBY 4d Abay &hﬁlggmoﬁﬁecpﬁ% RWE bz TdhEBklE SuE@kdv@n arm
tip portion 23 for engaging with a belt web 100 so as to support the grip

20. The ar mgﬁﬁiﬁgﬁngér%&%@ﬁ&g‘%ﬁé é%ﬂ)ﬁ gﬁéc{sitggﬂﬁs.and forma coil 24 having a

plurality of and the curved portion 22, each

armis angled to rm.an en e ion 25 for .biasjng.the arns agai nst
the ' “tangion i n CREELSPRRPRORITE DaRCl s e hlsce Rer B FLBb it esor « it n
portion of the arns substantially parallel with the_ belt web, SUMVARY OF
THE | NVENTI OfPrmected aqpnegisjderith gt endigss pels andhwith g\fessclasmping eng antyiegainsteans
of clanping strip shaped elenments to a conveyor. It is specifically an

obj ect of t héegredsmder thawdhehemoftits 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
as to support the grip 20. The arms of the grip extend from their ends and form a coil
24 having a plurality of turns. Between each coil 24 and the curved portion 22, each

arm is angled to form an engagement portion 25 for biasing the arms against the



i nprove the electrical contact between the belt of the conveyor and the
strip,shaped elenent to i nprove the efficiency of an el ectroplating
"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 chem cal processes. The iqyention provi des a conveyor belt
for a plating systemconprising, a plurality of clanping fingers pivotally
nounted on the belt so that a free clanping end abuts the belt, and a

resilient megheinat Hf%c'sgﬁg%gz&lsl. I?ﬁ% gﬁﬂéﬁt ar@@ﬁipr%ﬂeabn laqﬁﬁtwiﬁpée?&itiﬁggggﬁtahhgger

SO as to urge said fre d of t anpl f1nger agains

wher eby strip,sha el enent. e gripped between the belt and the free
end of the cﬁgﬁ%Pﬁ§ﬁ¥P%ﬁ@%f“ﬁ%@gﬁsﬁ“ﬁg-a resilient menber to increase the
gripping force of a non-resilient clanmping finger results in a higher
gripping force and better electrical contact between the belt and the strip
shaped el enents. The resilient neans nay conprise a torsion spring. The
torsion spri S MMARY OF THEANMENSFIONhed to said at | east one cl anping
finger, the axis of rotation being parallel to the plane of the belt and
the | ongitudi nal &xb an bhjecteddfthe present Myeaticanio phetide s mehheof @anping Btriprenber
and the clanping finger reduces the strain on the resilient nmenber, which
prol ongs t heshipkg eRinchft@oa@dhidydntt RBPESfically ah object SFHE PPéBSntHhVéhﬁoﬂ'td‘ may
be provided for nounting at |east one of said clanping fTingers for pivotal

ToVeent . TSROl Ol U TRy i SRNEH bW ASHELNEOIR] uleiDlodelE

mat eri al of ternatively east one nounting I nse

det achably nounted an the belf. and i pclude a.bracket for. mgunting. sai
i vor pin TREMEBLR RS TeBEFicRagY PR Htrata g Rt tcesn ! isAduisr opiscrof
retaining an end of said resilient means. Were the conveyor includes a
t orsi on spri Hf pressat mgerfjondo dprrease thedife spapcofindiyiduakbgrippingfingersold t h
respective ends, and the torsion spring may be anchored to the

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
parallel to the plane of the belt and the longitudinal axis thereof. Free movement
between the resilient member and the clamping finger reduces the strain on the

resilient member, which prolongs the life of the resilient member.



belt proximate to one end of the spring and to the clanping finger
proxi mate the other end of the spring. The torsion spring nay have a coil
“i'ncluding at | east 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 clanping finger, and two arns extending fromthe central
portion, each armincluding a coil. In an enbodi nent a single pivot pin

supports a plurality of clanping fingers and a single wire material has a

portion connect edat RagiamB pHot PRI HaPbaipdhided tO mGhRMRIA0 Babd JHGRFSaiand at
| east one coil acting as a torsion spring to urge a free end of each of

said plurali i £l r i - . ) WO
cl anpi ng fi n%lérrngrngﬁé)‘%gﬁtfggpl&h&? ﬁjé)%%lﬁ%t f‘%% %&g{rﬂpdgg‘#la&greﬁﬁn??@%sr%ﬁ(ﬁ%g
material recgived in openi in each clamjng.finger and. a.coil of each
ar m suppor t eg’r@ﬁgf’%oﬁa}ﬁ?/g’?teﬁ‘iaﬂgf tsi*ﬁ Q%’Q?%&Eh@g ﬁ%ﬁb&%@%&?gwﬁg B ough a
bracket on each clanping finger so as to forman armon either side of each
cl anpi ng fi ng@det@@hag@dnwglt@cbon the bgltwad inslusdethspckenios srqunyng eaid piver pini s
formed thereon either side of each clanping finger, a bracket for each arm
of the w re ¥he mognting @séraimay snchekeat ieattathewrddketefac retaihmgpanregd of Saidi nger ,
and the wire spring material passes through its respective bracket and the

respecti ve braagket mbas. t he next cl anping finger, whereby the wire spring
material forns the resilient nmeans for each of a plurality of clanping

fingers. The clampyfpg fhie'égﬂe%aﬁg‘bﬁﬁgﬁﬁi’géﬁgn Brie, gfgertz)}s %gﬁggﬁg@véaof the

belt and an abutnent menber . . to an "edge of t agal nst
e 1 S b5 LSBT AP o W TSR RRRER o o
Bt acket o 1 or BALBERITHG 0¥ 70 o g ARG e CGTRG huR EATE (6 O
el 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.
The wire spring material may pass 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



one or nore 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 formeach 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 fiﬂgerbi%ldtthe Ffﬁ% mAR¥ial ﬁb@,lsééchioﬁgh RP%P%VE‘BFacﬁ@t%dgﬁé ppi ng
finger and gripping finger ends fromthe Side o bel't on which the
free end abu ve I ribed in
nore detail éeﬁgfcgbggggkéégg %t%g%r]*t%m HE ﬁhg%r Qh%rgg%ﬁqge‘%{@éﬁg ngerg%'{g%ﬁmanyl ng
drawings in hI ures 1 r ewfro the side and from
the front re tt?evréi”ﬁe‘&fm%?“é ab?f%lﬁ Eﬂ?'élff ﬂéc ?‘Bp‘é‘gf 1he8¥: enbodi nent ; 6
Fi gures 2a and 2b are a Vi ewfromthe side and fromthe front respectlvely
of a conveyor accéheflagring nssemerde somsdibyernortion yamped gy ofiter B8t ade a
view fromthe side and fromthe front respectively of a conveyor according
to a vari at i emalftmeltenembarmiayebrbiinclidrte ah edge ofithe belt agadmst whicheathe free endwf f r om
the side and fromthe front respectively of a conveyor according to a third
enbodi ment;  HeGWnepiRg Fifigd aBefsspective view of the front and the rear of a
conveyor according to a fourth enbodinent; Figure 6 is a side view of the
conveyor of the f romthe
side and fromt heﬂﬁ %%?ﬁm%g%@%% ngklgwn??éﬁ ygreﬁz%lia{oﬁé@nr%éﬁ%ﬁ fifth

embodi ment ; 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.

The invention will now be described in more detail and by way of example
only with reference to the accompanying drawings in which:

Figures la and 1b are a view from the side and from the front respectively of a

conveyor according to a first embodiment;



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 10a and 10b are a
view fromthe rear and fromthe side resgpctively of a gripping finger
according to the prior art; Figures 1 a and 1 b show a first enbodi nent of
the present invention. The belt, |, is a stainless steel, endless belt for
use in plating pr . : : t J el and
a driving wheel (ﬁ%@ﬁ§ﬁ8é§§2§ﬁ#i w%gggﬁgﬁggggﬁ&gfsg??ﬁgg é%%g&gé%rlp
shaped eleneq%w%u%hcg% {e%dhfra ) Qgg.gﬁgported on the belt in a vertica
orientation %araY?éﬁ ?8r¥h8 BT 5?18 B? ‘ality of solid, stainless steel

cl anping fingers, 2, sypported on the belt, 1. A free end, 3, of t{he

cl anpi ng finger, El,gu%téf’é‘n@hg e Yiewtrom thssige anddeom ths fst rwa@rveimfmr gi ng
force of a torsion spring, 4. The belt, 1, has a vertically extending
slot, 5, forcaweporcicagrdinggo fivayetion of the sagpediembediofent,he bel t. A nounting
insert, 6, is supported at the top end of the opening on one side of the
belt, 1. In the pFesestaandddiarentiewfeomtesidewd figette frentfresps@itiedoofas to
supported by neans of a nounting catch, 7, stanped out of the belt and a

portion of tpenveDettcboMingsQlthird Emb&ditngnd;n the mounting catch, 7, to hold
it firmy in place. The mounting insert, 6, includes an abutnent portion 8,

agai nst whi ch t heF[FgElPeZs ffa ﬁe*?@e&t%é\@ig\g o%ﬁ{ei {he afld ?H%‘fhar d?'taﬁtopﬁejo?mr end of

the nounting insert’, 6, a portion thereo ends throug slot, 5, to
forma groove whj.ch in Fchl}ge %@p edge of the slot 5 is located. A
bracket, 9, PEPIUNGIQAPURRFMOPEIMNL o red by the mounting insert, 6, on
the opposite side of the belt to the abutnent portion 8. The pivot pin, 10,
supports the torsFEHshisiagde view o gha goaveyoswhhedorith gapodimentthe ¢l anpi ng
finger, 2, has a pivot curve, 11 or bracket, forned at the end supported
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 la 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
driven pulley wheel and a driving wheel (not shown) which rotate about a vertical
axis. Strip shaped element such as lead-frames are supported on the belt in a vertical
orientation parallel to the belt by a plurality of solid, stainless steel, clamping fingers,

2, supported on the belt, 1. A free end, 3, of the clamping finger, 2, abuts the belt at a

lower edge thereof under the urging force of a torsion spring, 4.



by the pivot pin, 10. The pivot curve, 11, receives the pivot pin

t heret hrough. The clanping finger, 2, pivotally supported on the pivot pin,
10, extends through the pivot curve, 11, and a clanping portion, 12, is
formed with the clanping end, 3, so as to abut the | ower edge of the belt,
1, as shown in Figure |a. The torsion spwlng, 4, is made froma wre spring
naterlal The torsion spring, 4, is received in a bracket, 13, so that a
central portion of the wire material rests against the surface of the

cl anping finger, P‘e Qélt,tlbﬁassd S flly eﬁf‘engfn t14) £ &gg n&)'a?é)ﬂﬂpﬁgace the

belt, 1. Arns of the wre material "are t to ‘exten k through

e 2P 1S SelPELadend KnciR lﬁ%ﬂobﬂgﬁu@oatsdé?ﬁpﬁ B T om Phe

cl anping end, 12. At the cam portion, arns are bent upwardly
towards the PPSISRE ¥ one sigrohibs EeanaltBﬂhsmrqsgnt\&nﬁ)aﬂaaermﬁmaqu IB§VI pi n,
10, for a plurality of turns on both sides of the pivot 8 curve, 11, and
bet ween t he Mraekeo as ®. suPperteskbysmednstofie nyqunting catelt, & stampest petef thehbemgh t he
opening, 5, flush with the nounting insert, 6, and the ends are retained in
the wire braatdd portiBn of theusaurting iseANRisitgifhe mowAtind 2atch, S, w lgsd itfaway ds t he
belt, 1, by virtue of the torsion spring, 4. At a |loading station and a

| oadi ng st at onaf Th%oehaﬁg mgerﬂessn%mdemmﬁ@ﬁt FRRoY 8 NYafhst WRIER tHe0 T he
cam portion, 14, is provid for openl ng the clamping fingers. Typically,

the cam port !él?(%&f]fhlle to}%(H spgllrﬁgun%nﬁoA{ l'hg V9Jr eh&?)fﬂ'{ 'n\{&m‘?‘ﬂ' I1 rtoé gé})?hgrm V?Re

pulley as th t passes e presen

nount i ng ins i.s de hab n he cIa nbl an the fore be
repl aced in Eeoéﬁ’ftleP%t@f Lﬁ@csé%ts g Or‘f‘h% gﬁﬁ’i‘f@ B%Ihl&b e e
torsion sprlng, t he gw |n and the clanpumg finger, 2, flxedly attached
to the brack8e sk S Qteéf ragkph, Agfonp PBIdPINAED.db frymed by thowauRting i nsert

6, may be nmounted on the belt, 1, in any conveni ent
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, 11 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
against the surface of the clamping finger, 2, on the side of the clamping finger, 2,
opposite the belt, 1. Arms of the wire material are bent to extend parallel back through
the opening either side of the clamping finger, 2. The arms of the spring material form
a cam portion, 14, on the other side of the belt, 1, from the clamping end, 12. At the
cam portion, 14, the arms are bent upwardly towards the pivot pin. The wire material

is wrapped around the pivot pin, 10, for a plurality of turns on both sides of the pivot



manner and may have brackets to retain the ends of the torsion spring, 4,
rat her than a sinple abutnment portion, 8 A second enbodinent is shown in
figures 2a and 2b. The clanping finger, 2, is formed not by a separate
clanmping finger but by a portion of the belt, 1, punched out of the belt
material to forma slot 5. The clanping'§ nger, 2, of the second enbodi nent
does not require a pivot pin because the clanping finger is fornmed by a
part of the belt. As can be seen from Figure 2a, the clanping finger is

pressed out E&v@”ﬁ §ﬁ<ﬂ9et%er¥ fne bpfck&t 9, Tmm%%%m&ﬁﬂhgmtara@bhgﬂ&tm@ﬁ

through the slot’ 5] Finally, the cl arrplng portion'is orm a

cl arrpl ng porck{e O%Bnl%é -ml%h Lvoeﬁgﬁe %%gr?tl mger}fa 6be|c#]t8e§n %Ce{}e rr]e %1Pe Bﬁgrer{r%ved in

formng the |n er aced s ive
metal formn P gﬁtnent portion 1 a The configuration of t he cl anpi ng

9 portion, 197%ES:fuch that the free end, 3, of the cl anpi ng portion, 12,
abuts the abutnent portion 1 a of the belt. Awire pring, 4, is fixed at
one end to an upp&russche i:lempmgnomoxbérznsurgeda@wwgsdleﬂqeétcgehy\msue ohder neat h
t he bracket the wire spring forns a coil, 16. The remainder of the wire
spring, 4, i srfionsmihgd. ASatcxadinigetaftibuahdu/ildddirtgmattdnaifmlhmgaﬁxhgwgetem,z, al ong
a proportion of its length as it extends through the slot, 5. The wire

spring is fi mnmraﬂs;ﬂyﬁgmmc@gotuertgﬁfpdwo@tml @@)iéw@&ﬁfobbﬁé%hﬁé thel7, formed
out of a portion of the clanping finger, 2. An alternative design of the

second enbodj i n 1%9%1 r e

nuner al s havgggr@ang ﬁ%%F?Vngftcgn)( t%‘g paPt soﬁl P4 ét?%afr[@ga a anéﬁggdﬁggl ar ger
coil spring is use fferent sh t he cl anpi ng finger.
Fur t hor or o, PRFE b £y fifed3 Lk?%&s‘ttpﬁﬁssa@w%ﬁﬁfpv&ﬁle#g "1 the ol ami ng
finger, 2, to be afflxed to the clanp finger a_bracket, on
the opposite sidelbtheprgsepy cphndigent; tlafg@punt@g mwmﬁéeuaehnble and ﬁrrﬁelamggns of

Figures 2 and 3 have different configurations for the cam
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
out of the belt material to form a slot 5. The clamping finger, 2, of the second
embodiment does not require a pivot pin because the clamping finger is formed by a
part of the belt. As can be seen from Figure 2a, the clamping finger is pressed out to
one side of the belt 1, and then bent to protrude back through the slot 5. Finally, the
clamping portion is bent to form a clamping portion, 12. The lower edge of the belt,
which has been removed in forming the clamping finger, 2, is replaced using a strip of

conductive metal forming an abutment portion la. The configuration of the clamping



portion. In Figures 2a and 3a the direction in which force nmust be applied
to open the clanping fingers, 2, is shown by arrow F. Figures 4a and 4b
relate to a third enbodi nent of the present invention. The third enbodi nent
is a variation of the above first and second enbodi nents. The cl anpi ng
finger, 2, is simlar to the first enbodigrent, whereas the torsion spring
is simlar to that shown in Figures 3a and 3b. The pivot pin brackets 9 are
formed by pressing out portions of the belt, 1. Figures 5 and 6 relate to a

fourth embodhpmiah, B, id fieh PER AR Yreed RUEN IFRE clﬁhgﬁiggoﬁio%b@mb%&ﬁ@ect ive
views of the front and back of a belt ‘accordi ng the present 1nvention in

per spect ve. WA eKOlorBhit 4Pine k8 L BT baM: IR PEREKEL S on uph: 31, The

pi vot pin suppor cl anpi ng Trngers, el

proxi mate the brackets, 31. The pivot pin, 10, passes through an opening in
t he cl anpi ngp'P‘i'“HSQE &é’egtoi[’slﬁﬁ}%‘r ra?‘ﬁér‘r?-flg‘?deﬁ?e\?&‘;if %Fﬁ’il?%trfé‘?\t’"}feﬁpwge spring
4 has a central portion, 33 that abuts against the belt, 1, and two arns,
34 that extefims@eildso.(The remgisdennfihe woe spring, froisfomigs sopsita e Elosh with3s,
around the pivot pin, 10. The arns extend downwardly fromthe pivot pin and
are bent out verdismping fingen 2 eaiols 4 propertioe of ity dmhgthmasrie¢xaemdsniyroaple thiersgt, 32 in
the clamping fingers, 2. Figure 6 is an explanatory side view of figure 5

showi ng one &f ThdRirk Whrirkd B TR fhie RERHPIng Bngel B9 aPleasIME bearked i MEBimMPr ks on
the sane principle as the previous enbodi nents. A cam portion 14 of the

clanmping fi ngg{%ﬂgsqoﬁﬁ%rggg&lggaaﬁ)ﬁr%ﬁ%kc&adi ng and unl oadi ng stations in

order to open 't and 7b show a fifth enbodi nent of the
present invention., A belt. .Su rts a,plurality. of clanping fingers, 2,
which are identicA™ A5 B%éé%%“ ‘Fiﬁge pecpad ngﬁﬂ%meﬂéﬁtsfmwgln&g&%ﬁé%‘ggl are
formed by stapping out Pf t he beIE to formthe slot, 5. APp_ivot pin, 10, is
| ocated i n hePekhs samereteringe Rumeralshave peencappligd to like parts. In Figures 3a an

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.

Figures 4a and 4b relate to a third embodiment of the present invention. The
third embodiment is a variation of the above first and second embodiments. The
clamping finger, 2, is similar to the first embodiment, whereas the torsion spring is
similar to that shown in Figures 3a and 3b. The pivot pin brackets 9 are formed 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,



seen fromFigure 7b that a single pivot pin, 10, extends along the |l ength
of the belt, 1, supporting a plurality of clanping fingers, 2. In an
‘identical fashion to the first enbodinment, the torsion spring 4, fornms a
plurality of coils, 42, either side of the clanping finger, 2, on the pivot
pin, 10. The wire spring material of the;forsion spring 4 extends up and
through retaining holes, 43, in the brackets 41. The arns, 44, of the coi
wire extend in opposite direction through the retaining holes, 43, of the

next bracket 3¢ Tiandvaid bupserts ClahPiR fiddRrd OF &tleRRertthd v&@_ﬁ, fdye next
clamping finger, 2. By thi's neans a plurality of clanping Tingérs, 2, can

be |Iinked by .hql ] f ] a.r cLl orsiQn spring,.4, for each
o anping 1 nBopng? e Wyhide, 31 Ctilhi Por i NG it B aPRERER i (e
invention. A single.torsjion spring wire material is formed, so, as to provide
a plurality 6 mé’?%%‘?%?& F%%‘QB%‘THW%OAPHt Aqveess Arféiliﬁﬁl?rﬁgg‘?ﬁ%ts, 51,
are retained on the belt, 1, by neans of respective brackets, 52, stanped
of the belt, cantrafpertigpuhk thatpbiussageingt he beldalc And tweango 34 that Rxterd to8@rdsf or
receiving an armof the wire spring material, 54. The wire spring materi al,
54, is fornethetpvaass 10hamliphmitwe spriggdelss3 s, atyundniae pimdipia, KDThe afms | S
formed for each bracket, 53. The wire spring materi al extends through a

slot, 56, prexieARiewhRadyfReh tRIgi®o0in bh@akdcht Gitalds ab@RIr eh@s fotiem t he
gripping finger, 57. Figures 9a and 9 show side and front views of an

alternative g%éﬁeggpgﬂggggghgﬁggfggﬂQuQ%Pgﬁﬁ?%ﬁ?%gg2present i nvention. The

arr angenent i gures I's sim arrangenent of figures

Band 8b except that instead of form.ng torsion springs b ns_of cods 55
(Fi gures 8a and 8§¥¥¥$ SN P aPHé“@%VFW&Eﬁ%%F W@%P&PX?gfﬁFineaf spring
type resilient nmenber 58. Wil st enbodinents of the invention have been
descri bed, me@MREGANESES 2wl he Presriy embodiment wptks onithe samssrringiple pethe n t he

art without departing fromthe scope of the invention as defined in the
appended cl aprayiousembegdiammite A ¢anepartian ht of theslareping Fiaggiingcted 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
seen from Figure 7b that a single pivot pin, 10, extends along the length of the belt, 1,
supporting a plurality of clamping fingers, 2. In an 1dentical fashion to the first
embodiment, the torsion spring 4, forms a plurality of coils, 42, either side of the
clamping 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 arms, 44, of the
coil wire extend in opposite direction through the retaining holes, 43, of the next
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.



finger of the first enbodi nent may be replaced by a | eaf spring clanping
finger having its own resilience. The gripping force of the |leaf spring

cl anpi ng finger being increased by neans of the torsion spring. 12 CLAI M5
1. A conveyor belt for a plating systemconprising, a plurality of clanping
fingers pivotally nmounted on the belt solﬁhat a free clanping end abuts the
belt, and a resilient nmenber attached to the belt and to at | east one
clanping finger so as to urge said free end of the clanping finger against

the belt, whereby gs r{:&Séﬁh@%%hS&%rﬁ%@&Aﬁicégﬁé‘ctg?th@ih ?ign.b,g}sig@gegtgkﬂ% bel t and

the free end of the clanping finger. veyor belt as inclaiml

i ncluding at | east.one pivot. pin for nounting at.least one sai d. ¢l anpi ng
f1ngers for SPUGE i Rpint i PR totray Brovits ¢ Pty 8 cheibe Tl A
wherein the pivot pin is nmounted in brackets formed out of the material of
the belt. 4. PRIRINNERUNHRE inserds. &1 Arersgaingd @1 Biebed. bbyaneans of (fapss§vat | east
one nounting insert detachably nmounted on the belt and including a bracket
f or mount i ng bsasketspids stamprd oftheduitel, dihelmedunting inskrs fbdatnhavedivambiacketser ei n
the mounting insert includes at |east one bracket for retaining an end of
sai d resilient, foeaisiving drdarth ofAh€ onivé8pfig hateriaR $4CTid Wid springmtedinle 54,
precedi ng clai mwherein the belt includes an opening for each cl anping

finger and afs f2@ed tPHRs Hroddheths bARRLD S 3! hiBiako 28611, 5BEis thdd fePEackEANS
extends fromthe side of the belt on which the free end abuts through the

openi ng. 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.

Whilst embodiments of the invention have been described, modifications will
suggest themselves to those skilled in the art without departing from the scope of the
invention as defined in the appended claims. For example, the stainless steel clamping
finger of the first embodiment may be replaced by a leaf spring clamping finger
having its own resilience. The gripping force of the leaf spring clamping finger being

increased by means of the torsion spring.



A conveyor belt as clainmed in any one preceding claim wherein the
resilient means conprises a torsion spring. A conveyor belt as clainmed in
claim7, wherein the torsion spring is pivotally attached to said at | east
one clanmping finger, the axis of rotation is parallel to the plane of the
belt and the |ongitudinal axis thereof. % A conveyor belt as clained in
claim7 or 8, wherein the torsion spring ﬁas a coil and two arns with
respective ends, and the torsion spring is anchored to the belt proximte
to one end ofitdig spring and to the clanping finger proxinate the other end
of the spring. I0. A conveyor belt as claimed in claim7, 8 or 9, wherein
the torsion spring has a coil including at | east one turn and the coi

abuts a surface of the belt. 11. A conveyor belt as clained in any one of
claims 7 to 10, wherein the torsion spring consists of a wire materi al,

i ncl udi ng a dent r 4t CPHVrYIdRItdonnlatingsystent prmplispgamiueliygdclampieg t wo ar s
extending fromthe central portion, each armincluding a coil. 14 12. A
conveyor bel tfiingers piaitatyompuntechyn thedepise tiedadige claaiping evrbabwitstha bslt,ragta pi vot
pin supports a plurality of clanmping fingers and a single wire material has
a portion cometitdnethehbeeaedthed tosthe Belphndd @l at leasiadnelamih Gnfdroar so apd at

| east one coil acting as a torsion spring to urge a free end of each of

sai d pl ural i tyidGfecGha PRI MAE i g9Bhinst thé B8, REletebylsdrip thaPODYRNRAsAS
clainmed in claim112, wherein there aré two cl anpi ng ylngers supported on

t he pivot pi ﬁqg ri erialeds ived in an opening
in each cl arrgll3 g f@@é’g&é H@ggxfgegt@&ﬁéﬁ a(r)l?g%egfg%e éz’?rd%fiﬂge Csl]éjrgélgllgtf@(gcrcﬁn t he pivot
pin. 14. A conveyor as clained in claim1l2, wherein said wire spring

mat eri al passes through a bracket on each clanping finger so as to form an

armon either side of each ' , _ . ‘ . _
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.



cl anping finger extending to the pivot pin where a coil of each armis
formed thereon either side of each clanping finger, a bracket for each arm
‘of the wire spring material is associated with each clanping finger, and
the wire spring material passes through its respective bracket and the
respective bracket for the next clanping finger, whereby the wire spring
material forns the resilient nmeans for each of a plurality of clanping
fingers. 15. A conveyor belt as clainmed in claim1l wherein the clanping

finger is fogmed BycénveRsibes SlaBEH A onfhrdcBEinp eldmantdran g ment
menber is fixed to an edge of the belt against which the free end of the

cl anpi ng fingen, 8RUL $nen; é’ir’or.:'egch éal%?ﬁ%%%'ér z?-l%lét léag{ orfe oqltf%% é:lglglplsl% Ingat
conprising a p uralltg of gripping tingers Tor gripping Strips ap§§

el enments, a plurality of bracket or receivj Wre. spri majf eri al

| ocat ed on a‘g‘Eﬁl{II:Péa rSSf‘K?‘Hé“eB‘@f F’,‘te%‘ﬁ‘ g tl}?nﬁ“ge Tfjrtggkéf%nb’gfci}d{’?)ag‘?/f"&{e@“%r each
gripping finger, wherein a single piece of wire spring material forns said
plurality of lgepgpihegpeiingers. 17. A conveyor belt as claimed in claim16
wherein a pair of brackets are provided for each gripping finger, the
brackets receiving the wire spring material therethrough. 18. A conveyor
belt as clainmed in claim17, wherein the wire spring material fornms each

gri pping finger b EeHveydtDelte chiified MthydnB phdcedial clad, Wherkinftaé Pailanf r ee
end which abuts against the belt. 19. A conveyor belt as clainmed in claim

18, wherein %%%Hs@ﬁﬂ?ﬂ%s@tﬂ%kﬂ@-ﬂﬂ?finger has coil acting as a torsion
f S

spring urging said ee end agaln the belt. 20. A conveyor belt as

claimed in claim19, wherein the belt includes an opening for each gripping
finger and gripping finger extends fromthe side of the belt on which the
free end abuts through the ogpenin

. A Ahy. AUS% Anh. Ahy9SRyeXepPe .?\;.CJ&\}I%%@ {n GARmA(y Wlippein thectorsignespring g piyotaky

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
coll 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.
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