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LEEEEEr e ererrerrrrrrrerrrrirrr 1 *@0002*  CONVEYOR FOR PLATI NG

SYSTEM' FIELD OF THE I NVENTI ON The invention relates to a conveyopsf.@s_.2006
cheni cal tremmmu‘mmmmﬂb and, in partl cular, to a clanping neans for use
wi th an endl conveying strip shaped el enents through chem cal
and el ectro-chenreabs*t r eat nent processes, especially for electro-plating,
and el ect ro-deftashimg and the like. In the field of treatment of

el ectronics co |s wel | known to plate the |leads that protrude
fromthe msul%ﬂﬂ“‘“@“\%ﬂ ng | ayer beforeluse. The |leads are generally in
the formof cy L wires or flat tines punched from sheet naterial.

What ever their forrﬂOO is necessary to plate the wires with, for exanple a
copper, tin or iron based ORWE SO RRFOR Py %N@gmm and mechani cal
protection and to inprove %‘qua'lil‘ry—ogrn‘téerm i th ot her
conponents, e.g. by a wave soldering process. In the latter case, plating
is generally with tin or atin/lead alloy preceded wth a flash coating of
copper in the e of |l eads made froman iron based alloy. DESCRIPTION OF
THE RELATED Aﬁﬁ@MMMS of plating such as rack and barrel

pl ati ng have been replaced by nethods in which parts to be plated are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 vﬁth an endless belt for conveying strip
shaped elements through chemical and electro-chemical treatment processes,
especially for electro-plating, and electro-deﬂashi_ng 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 cyl_indrical wires or flat tines punched from sheet_ material.
Whatever their form it is necessary to plate the wifes with, for example, a copper, tin
or iron based alloy, so as .provide corrosion and fnéchanical protection and to impro{/e
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

repiaced by methods in which parts to be plated are conveyed on conveyors or belts

through a series of treatment stations.



03.04.2006 2 In US-A-4534843 an apparatus for the plating of the contact
el ements of encapsul ated el ectronic conponents is disclosed. The parts to
be.plated are carried through each of a plurality of treatnent stations

i acl udi ng the principal plating baths, on a continuous, flexibled

belt constructed froman electrically conductive nmaterial, wherein the
conveyor belt acts as one of the electrodes of the plating current supply
system The disclosed 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 forned
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 pi ece

resilient clanping ngs. t it | t- and
wth a free ol amp ooong SeoroogBhaths WAL ook (R BRRBR AL 0F 1
own resilience. In.one enbodi nent of EP 03822 the resilient spring grips
have a portioﬁn%yﬁgﬂﬁgﬁﬁc?ﬂ?ﬁﬁﬁﬁp?ﬁﬁmﬂépPCK?ﬁﬁﬁpﬁ@agFbee%ﬁﬁgﬁgimﬁﬁF h the
free end abuts to the opposite side. A portion of the spring grip on the
opposi te si dethreugh qaﬁléog@pkuiramy abtieatineyt statongandludisg theeptincipab plating thethise| t

at | oading and unloading positions by a cam action, for exanple by contact

with a drive vheebntimsus,Yleribld bunvene ritcobsthictediiempiesetiicalbhéaiive have
previously proposed a wire spring grip for strip shaped el enents shown in

Figures 10a apflterialRyheldi® tH3'doRveddr HOIREL §§§n<§1)f"tih5 %lefcﬁ&'i‘?%%f é%@?lﬁgﬁ%&?lgeﬁtm

parallel arms extending froma curved, centr portion . The
curved porti Oghp%?y éy%te"f‘nr? qlhg((jiis]ccfo%cr:g E:(g]nei\/e%r%% t c!orﬁgils s%lf g%tatuﬁ%ssp s%etl batt Srunonfin é {]ne

ar ns
\ 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 ﬁéﬁ 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 03.04.2006 3 as to support the grip 20. The args. ek.bb6e
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 portion 25 for biasing the arns against the tension
in the spring coils. The grips are supported on a belt with a portion of
the arms substantially parallel with the belt web. SUMWARY OF THE
INVENTION It is an object of 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 between the
belt of the c ' el to.inprove the .

o i ci ency of o SPRat MBS b B AR gy R g Rl 8t A8 o
present inventjon.to increase the |ife span of _individual gripping fingers
of a conveyo?hﬁﬁgpg6§§§@§yﬁﬁpﬁﬂbﬁhﬁwﬁ¥ﬂ?ﬁ F?@zﬁﬁn@#§mqﬂ£dRWQQ%%géélehe
invention provides a conveyor belt for a plating system conprising, a
plurality of ®Faipsngledrte feyer an ¢rigasement portmritSeldr brasingehdedns apaintshtie a fr ee
clanping end abuts the belt, and a resilient nenber attached to the belt

and to at | eansionén theappinggoilst Theeripsare a8pgoted 0@ 5 With b @8rtRMD e LA
cl anmpi ng finger against the belt, whereby strip shaped elenents may be

gri pped bet weaibstahalbepdrai@ddvite bERGeNd Of the clanping finger. The use
of aresilient nmenber 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 i)ésses 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 may be pivotally attached to said at

| east one clanping finger, the axis of rotation being 03.04.2006 Oé Oé 2006
parallel to the plane of the belt and the | ongitudinal axis there )
novenent between the resilient nmenber and the clanping finger reduces the
'strain on the resilient nmenber, which prolongs the life of the resilient
menber. At | east one pivot pin nay be provided for nounting at |east one of
said clanping fingers for pivotal novenent. The pivot pin may be nounted
in brackets forned out of the material of4d the belt. Alternatively at |east
one nounting insert may be detachably nounted on the belt and include a
bracket for nounting said pivot pin. The nounting insert nmay include at

| east one br aﬁééglgelfté){he &r{%'dytﬂegbéa}parﬁqﬂ R)fngﬁa‘alqal a[x?ssﬂlnlafe%?tFrg%%'a%mémer e the

conveyor i ncl a torsion spring rsion s coil and

he “belt pr o HRRLE (- Gia BRTBE ke SlPImEE BRE BN et s&%ﬁf&g%‘er ger

proxi mate the other end of the spring The torsion spring may have a coi
i ncl udi ng at Tesiisgt r@mbqruwh@rmolong%th@bfq ofgbearesiliens mehse of the belt. The

torsion spring may consist of a wire material, including a central portion
attached to the clAnjphsigntiphgepin magbé mvareﬂffoﬁmbemdigrtg 1éds0ond dfsaient r al
portion, each armincluding a coil. In an enbodi ment a single pivot pin

supports a pl ladbing ¥in@ErsTbARRbAInovBYEtSThe pivot pin may be mounted in brackets

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 spﬁﬁg ﬁay 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 orD3 e (HO0H
pin and an armof the spring material received in an opening in each

<l anping finger and a coil of each arm supported on the pivot pin.
03.04.2006 5 The wire spring material may pass through a bracket on each
clanping finger so as to forman armon either side of each clanping
finger extending to the pivot pin where g coil of each armis forned
thereon either side of each clanmping finger, a bracket for each armof the
W re spring naterial is associated with each clanping finger, and the wire

spring materi al es. through Jit.s res ve .br h f ive
bracket for the ne ewrgﬁlﬁflmr?gm?te%l [Pay & hagyel ﬁgravcmﬁétec’%sgf ]itl nglmr%féﬁgéﬁ
forms the resilient neans for each of a pIurallty of claqp ers, The
cl anpi ng fi ng&rastaforHEas FPhAYeIHiEr 8146 6f 3G Tl aPRiRS EReBLEx o t %P{ OLRH an
abut ment nmenber -may be fixed to an edge of the belt agai nst mhlch the free
end of the cWwherpiangilfof napdrarmlds femeldthacsecithnd sis pé eachoflampagifimgentai on a
conveyor belt for a plating system conprising a plurality of gripping
fingers for obhEkRl A6 B ddh SMAPSErIpBRE MaSeriad is kodiakd ithdachtiaglpeis for
receiving a wire spring naterlal | ocated on a side of the belt, one or nore

brackets b
oracket s be! Do SR S5p AL BHAPAIN BRI MBS Rus B Bl e

bracket s may r%spg%ovLgs&tff&rthsggx SRR oL DA R RS B

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 'mvgn_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 materiél iocated on a side of the belt,
ohe 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.



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 grippin
finger may have a coil acting as a torsion spring urging said frgé;gﬁdzggé
agai nst the belt. The belt may include an opening for each gripping finger
and gripping finger extends fromthe side of the belt on which the free
end abuts through the opening. 03.04.2006 6 The invention will now be
described in nore detail and by way of exanple only with reference to the
acconpanyi ng drawi ngs i n which: Figures I% and |b are a view fromthe side
and fromthe front respectively of a conveyor according to a first
enbodi ment; Figures 2a and 2b are a view fromthe side and fromthe front
respectively of a _conveyor agcording to a second enbodi nent; Figures 3a

§

and 3b are a vi ew fROIVERLVHENGHBE fgserbediia Mo ietalanddit Warpiexample

conveyor according to a variation of the second enbodi nent; Figures 4a and
4b are a vi eworlly oyrthtieerericdéo thedictompantyng drawitgs iessédt i vel y of a conveyor
according to a third enbodinment; Figure 5 is a perspective view of the

front and the rearFigfire3 16 @AY QY Qfe a WEGTFdH B did ahd Psthithe BBROLIFRATs1y BFgur e
6 is a side view of the conveyor of the fourth enbodi nent; Figures 7a and

7b are a Vi evidopBitdordini8o A f@Baldiguf T ont 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 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



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 sédofd.2006
aspect of the invention; Figures 10a and 10b are a view fromthe rear and
fromthe side respectively of a gripping finger according to the prior
art; Figures la and | b show a first enbodi nent of the present invention.
The belt, 1, is a stainless steel, endless belt for use in plating
process. The belt, 1, passes about a 03.04,2006 7 driven pulley wheel and
a driving wheel (not shown) which rotate a%out a vertical axis. Strip
shaped el enent such as | ead-frames are supported on the belt in a vertical
orientation parallel to the belt by a plurality of solid, stainless steel,
cl anpi ng fi ngdfiyen pylleyswhpsbandeaiduiving ehepl(npt shownpwhiaberotatelab@yt a wrtichke
clanping finger, 2, abuts the belt at a |ower edge thereof under the
urging force ekisaStrigrshipmd ebpuémguchdas [Ekfrbatbd are upgoasd dnubé béleRl 4 Vertical
extending slot, 5, for each clanmping finger, 2 stanped out of the belt. A
nounting i nsebtient@tion FarslP ROTHe MR tdy éﬁl@raﬁi%p%fes'aﬂd,%ftaihﬁgs st@&?&hrﬂ?in%r}}rg%%és' de
S

of the belt, 1. In the present enbddi'nent "t he nounting I nsert d so

as to supported NEAnSuRf tin atch, 7, stapped out of the belt

and a portionQb?R¥ﬁe nnu%gPﬁg’ﬂﬁng F&%%’gf?@Cﬁﬂ”?ﬂ%gﬁgﬁngﬁﬁﬁmég?gﬁvaW? to

hold it firn1¥ .igﬁglace The nmounting insert, 6, includes an abutnent

portion 8, ag¥l“WEEdghiherof Hader tariwreie fOrrs of arteision sppREry, 4 abut. At the

| ower end of the mounting insert, 6, a portion -
The belt, 1, has a vertically extending 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
1n 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 throuéh 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, 1] 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 la.

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

4,1s 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 bebg @9 2&@6

abut ment portion 8. The pivot pin, 10, supports the torsion spri

the clanping finger, 2. The clanping finger, 2, has a pivot curve, 11 or
-bracket, formed at the end supported by the pivot pin, 10. The pivot
curve, 11, receives the pivot pin therethrough. The clanping finger, 2,
pivotally supported on the pivot pin, 10, extends through the pivot curve,
11, and a clanping portion, 12, is forned gutl1 t he clanping end, 3, so as
to abut the | ower edge of the belt, 1, as shown in Figure la. The torsion
spring, 4, is nade froma wire spring naterial. The torsion spring, 4, is
received in a bracket, 13, so that a central portion of the wire materi al
rests 03.04. 288805t esyaiapsef thaelampingfiegess2, ondhe bidapif Hy dlimpjeg finger, @n t he
side of the clanping finger, 2, opposite the belt, 1. Arns of the wire

materi al are bepwsite thedhelte hoA may ofl the wide ankeridl raoeibdnt té bﬂemp{jd}blma batk hesugh de
of the clanping finger, 2. The arns of the spring material form a cam

portion, 14, e opBeinghRdr skdeds tRd clﬁllﬂﬁin%?ir;ger, b, The Ok BEng é@%@ggﬁgg{or@?n

At the camportion, 14, the arns are bent” upwardly towar

The ¥ £ ot o gk AR S8, LA BCL, BB BBy g )
The arns of the spring terial extend through the opening, 5, flush with
t he mounti ng ?aﬁﬁ[ﬁ 1ongl 4, the pring @re pad upvardbetoxyasdsithe pivds @inalhe ity metedels, 8.
In use the clanping portion, 12, is urged towards the belt, 1, by virtue of
t he _ 1s wrapped around the pivot pin, 10, for a plurality of turns on both sides of the pivot
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 énd a loading station of the plating system,
means for applyiqg a force to the cam portion, 14, is provided for opening the
clamping fingers. Typically, the cam porﬁoﬁ, 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



torsion 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
provided for opening the clanping fingers. Typically, the camportion, 14,
will abut a portion of the drive pulley or the driven pulley as 08e04#e2006
passes around the pulleys. In the present enbodi ment the nounting insert is
-detachabl e and the clanping assenbly can therefore be replaced inits
entirety if necessary. The brackets for retaining the torsion spring, the
pivot pin and the clanping finger, 2, fixedly attached to the bracket by
means of clanping or spot wel ding. The nnqpting 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 abutnment portion,
8. A second enbodinent is shown in figures 2a and 2b. The cl anping finger,
2, is fornmed H URbek mapuslde dorm %lﬁlﬁgﬁgﬂfei clyepingdingpy 2achbetstamdof t he
belt, 1, punched 03.04.2006 9 out of the belt material to forma slot 5.
The cl anpi ng ¢mbgdimenoesfiothquises pivdt piartbodisaent claopmgtizer BAViHEl By pi Vot
pi n because the clamping finger is formed by a part of the belt. As can be
seen from Fi gpareofXae bélhesscdaameisbeh frbRA8E v i i i f the
belt 1, and ?ﬁin bent to protrude back %ﬁ?%ﬁgﬁg?ﬁgﬂgﬁ%ﬁnég‘%?§§?$§£E§ﬁe

cl anpi ng portjn;s r i rti.on . The. | dge of
tho bel ¢, " why e fiaa ebelf B enBthrit PRSP Pl Brtuep i lot s gt B

repl aced usiqgaa stri&.ot conductive nmetal fqrm ng_an abutnment portion |
a. The confi guraPi"gR° fontlﬁge’},tlt%#ﬂf”nﬁdaﬁ’(ﬂ‘tgi Refition,d 2. The lqyras edpeof tigdeltr ee

end, 3, of the clanping portion, 12, abuts the
which has been removed in forming the clamping finger, 2, is replaced using a strip of

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
foms a coil, 16. The remainder of the wire spring, 4, is formed so as té lie flush with
the clamping finger, 2, along a proportjon of its length as it extends through the slot,
5. The wire spring is fixed to the clamping finger by at least oﬁé 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.



abutment portion la 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 mb5e04 2006
spring, 4, is formed so as to lie flush with the clanping finger;—2—arofy
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 bracket, 17, forned
out of a portion of the clanping finger, 2. An alternative design of the
second enbodi nent is shown in Figures 3a and 3b. The sane reference
nuneral s have been applied to like parts. i Figures 3a and 3b, a larger
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 qﬁléﬁ?é?@a Iax?d M]z%lzﬁe Eorg) 8&% e]:rlg)%%{raerttﬁ)é tl%egr?se%g_?n%%té)rﬁé“;eggg

t he opposite S|de of "t he

of Figures 2 g de qu Efferent conflggratlons for the cam portion. In
Fi gures 2a an ?l SUICPRE & VEHAHN Hhe AbTVEriEet andstecons eplpidiments oTlopen t he
cl anpi ng flngers , .I's shown y arrow F. 03.04.2006 10 Figures 4a and 4b
relate to a t ﬁin@&ﬁa&m@n@ sigfilar hethp fies entboidinven] whetreasTihe torbidh lsPring is

enbodinent is a variation of the above first and second enbodlnents The

cl anpi ng fingeimila to itmt shavd @rFig@ed heardd 365 rHe IR 'f??gﬁack {&IQ&‘bt orsion
spring is simlar to that shown in Figures 3a ang e plIvo p|n

brackets 9 ar grdsgingedt ol &S84 ut portions of the belt, 1. Figures 5
and 6 relate to a ggurﬁytenbodﬁngﬂtqof t he present |nvent|on

Figures 5 and 6 relate to a fourth embodiment of the present inveﬁtion.

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 piv.ot-pin, 10, and form two spring coils, 35, around the pivot pin, 10. The arrﬁs |
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
between brackets, 31. The pivot pin supports clanping fingers, 203a04.2006
either of the pivot pin, 10, proximte the brackets, 31. 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, 33 that abuts
agai nst the belt, 1, and two arns, 34 that extend towards the pivot pin,
10, and formtwo spring coils, 35, around the pivot pin, 10. The arns
extend downwardly fromthe pivot pin and gne 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. T t e di ment warks .on the same principle as the

previ ous enbo ?errrle n(ﬁg %?55(1 e Zﬁﬂ%?ﬂ“@ﬂ? RO Wee’étF‘é‘ﬁ&ﬂIW thedepgth pkthgbekdl,upon
at the Ioading and unl oadi ng stations in order to open the fingers.

Fi gures 7a and"PASTEHRWPIarality phelamping fingats, 3f Intanddentisebfashionvetieifost. A bel t,
1, supports a plurality of clanping fingers, 2, which are identical to
those of the fnbediment;dhti toesion spiivg 4 faaiset Hurdlitasfodier M Qithyr sdcddmhag out

of the belt to formthe slot, 5. A pivot pin, 10, is located in holes in

the brackets, chipidg figRn Den@ Pdo?PA610. Fle %ﬁﬁ:@g&ihgh%eﬁ%rg#{o?t Aot srg)girngi ng

single pivot pin, 10, extends along the | engt L Ssup

a plurality of e¢l-gafPiNehd g 2. In.an hdentical fashion to the first
enbodi nent, the tor m%%ldspr | %ﬁﬁt,auﬂ‘l%gr%esﬁg’l 18215ﬁ g’ia)?k%f il@oﬁf?f%ﬁ‘}“:é’fﬁ%r
side of the cl. ing finger, 2, on the pivot pin, 10. The wire sprin

material of t ﬁ()é?g;grfa §?t8Hd Eﬁ??ﬂ?@lte direction thr%ugh ﬂleF)retairxing holes, 43, of the ngxt J

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 eacﬁ 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 i)lmahty. of clamping fingers, 50. A
plurality of,mpunting inserts, 51, are retained on the belt, 1, by means of respective
brackets, 52, stamped of thé Belt, 1. The mounting inserts 51, each have two b?ackets,
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.



4 extends up and through retaining holes, 43, in the brackets 41. The arns,
44, of the coil wre extend in opposite direction through the retaining
hol es, 43, of the next bracket 41 and continue to formthe torsion spring
4.0f the next clanping finger, 2. By this neans a plurality of coangingooe
fingers, 2, can be linked by a single wwre 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
so as to provide a plurality. of clanping fingers, 50. A plurality of
nmounting inserts, 51, are retained on the lt, 1, by means of respective
brackets, 52, stanped of the belt, 1. The nounting inserts 51, each have
two brackets, 53, for receiving an armof the wire spring material, 54.
The wire spring material, 54, is forped to pass through the brackets, 53,
and into a coil, 5%’,9 Llilsé e?‘BP%@H“de}f t@%@l’{emﬁﬁrh@é’étbﬁefs@»‘?scgh@,quéﬁ@;ﬁiuomg/ill

mat eri al extends through a slot, 56, proxinmate the | ower edge of the belt
and is bent t&uggsshihemeelysitp Hiasg skillader thesm wikiau demrideg Aoa Be stwpw Fitge and
front views of an alternative arrangenent of the second aspect of the

present i nventinentiomhededincditgdeapperabd tiagus Gr9RaapE, BB stafulesistd él%n%p%gt he
arrangenent of figures 8 and 8b except that instead of form ng torsion

springs by nemgexqa‘ftﬂ@ﬁﬂsseééoc{iﬁ%ﬂ%%b@?e Z%*???ﬁ%a %}%nggir‘,gglggp&ghﬁﬂg%ri ng

wire materi al orma leaf spring typer 006 12

VWi | st enbodi : NV i on. have, bee escti bed, nodifications wll
suggest t hemmg lt? éw{j E%éléenggﬁqeﬁlﬁpwgt @ﬁ’écea‘%'ttgﬁfe’@ﬁ%’fngcféﬁl?% AU2EF B9iNg he

scope of the .invenijon as defined in the appended cl ains. For exanple, the
st ai nl ess st eBICTE3p Rgans of the torsion spring.



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

clampi hg finger being increased by nmeans of the torsion spring. %%VSQV%%%%

13 CLAIMB 1. A conveyor belt for a plating systemconprising, a

of clanping fingers pivotally nmounted on the belt so that a free cl anping
-end abuts the belt, and a resilient nenber 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 strip shaped elenents may be gripped
‘between the belt and the free end of the qganping finger. 2. A conveyor
belt as clainmed in claim1l, including at |I'east one pivot pin for nounting
at | east one of said clanping fingers for pivotal novenent. 3. A conveyor
belt as clainiﬂﬁgﬂﬁglain12, wherein the pivot pin is nounted in brackets
formed out of terial of the belt. 4. A conveyor belt as clained in
claim2 or 3, including at |east one nmounting insert detachably nounted on
the belt and including a bracket for nounting said pivot pin..5 A
conveyor belt as claimed in claim4, wherein the nmounting insert includes

at | east onelbrackefonkeyormettdbid pdtiddsyeich &fmsadifs el i

03.04.2006 14 6. A conveyor beltﬁ%sﬁgpgined ii an’zgﬂe p@gég |ngiglaim

wherein the bﬁhéers 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.

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
clainmed in any one preceding claim wherein the resilient neans 0B0pki. 3666
a torsion spring. 8. A conveyor belt as clainmed in claim?7, wherein the
-torsion spring is pivotally attached to said at |east one clanping finger,
the axis of rotation is parallel to the plane of the belt and the
| ongi tudi nal axis thereof. 9. A conveyor belt as clainmed in claim?7 or 8,
“wherein the torsion spring has a coil andstwo arnms with respective ends,
and the torsi @ sprad eshve I : | t roxihmate, to. one end of the
spring and to the cIanpi%ﬁqgﬁﬁgéﬁgg%Q%%%ﬁggsgﬁ%mgFﬁ%?mghﬁhaﬁF”ﬂﬁ@e pring.
10. A conveyor l.aiped in claimy7, 8 or 9, wherein the torsion
spring has a 1%%&kgﬁﬁépﬁaﬁ%ggﬁ?df@&?P‘ Aéwﬁﬁ?%jﬁﬂﬁﬂfﬁ@3@6@FC&wuﬂsgﬁngquace
of the belt. 11, A conveyor belt as clainmed in any one of clains 7 to 10,
wherein the t 8PSHGAeIEeH megne erendst fsorothessigd ofetherheleni athicti the ftediend aButs
central portion connected to the clanping finger, and two arns extendi ng
from the cent flapughdhe ppeningach armincluding a coil. 03.04.2006 15 12. A
conveyor belt as clainmed 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 clanmping fingers and at

I east one coil. act \nGnaS o 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.

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.



torsion 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 f93g&%- 2096
a coil of each armis supported on the pivot pin. .14. A conveyor as
.clainmed in claim12, wherein said wire spring naterial passes through a
bracket on each clanping finger so as to forman armon either side of each
cl anping finger extending to the pivot pin where a coil of each armis
‘forned thereon either side of each clanping finger, a bracket for each arm
of the wire spring material 1is associated with each clanping finger, and
the wire spring material passes through its respective bracket and the
respective bragket xt i.ng finger, whereby the wire spring
mat eri al fornsﬁ?he éggl%g%ﬁpg ﬁ%”? H“éﬁﬁHn%Pﬁﬁﬂbn&@Bhniwh@tuwﬂamﬂepg@t
fingers. 15. A.conve elt as clained in claim1 wherein the clanping
finger is fornEd" rg el isiampes fiogus ehd b hinghehire amteraNhabip ook
menber is fixed to an edge of the belt against which the free end of the

cl anpi ng fi ngePnagniedsto 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.

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 openmg

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 prOt 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.



