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WD 2008/ 030200 PCT/ SG2007/ 000302 GRI PPER W TH THREE
JAWS FORM NG TWO CLAMPS Technical Field [0001] The
WO pas8120m concerns a gri pper designed for eitP€r/SG2007/000302

pulling a strip of material out froma first nmagazine

and for tra@BRRAER WHTH MRHREEJAYWSFORHING V@ &LAMASed

direction either for transporting a strip 5 along a

predeterm ned direction and pushing the strip into a

£R0d nagazine. Background of the invention [0002]

"Jm%%—wrrelng sem conductor chips to a substrate on a
[0001jni r Eheliovedieon ®n@r®wkg1ppatdemgfeﬂ & efther pollihgas strip of tatkmgal out from a first
magaigl%te g?ée}??a&ﬁ’e%ﬂg Iﬂ}re es{c@% g)reélge\%%?g cﬁd’utegt%n%ltﬁiqq?r%anspomng a strip
abngwmgﬁéﬂmm@dWMnéwbemﬁmmhmeﬂnudbhanasuhemnmgamsported to

an out put nagazi ne. The transport system 10 conpri ses
BackefoldH BPRE iREntRLf f erent el ements for performng the

different tasks, nanely a pull nechanism a novable
[0002hy | @pwireing spnacqmdgqﬁormbxph torA syhstrateine apurd bonrder loanisubstrapa dfiesthe other is
taken Eﬁ}%omhﬁug%?%%g{e 24 éelrl ?lgig)ge ar &t%%r e g%crl {ig&ﬂﬁﬁ){oeasﬁ i bonding station
whereghgygire bands 4rp e and thdliéramﬁppéedjg At pwigutanageiion Thedanspdreystem

R3S Risnilel of RrrlBR RURN:s T Qx%}ln%%thg & KIBGREY
Comppus hes fhg substfate Fnt% an ut%?§H§§%g§ %thwdmmmm'a
movale giénpepand g pugf medhenismmidg tpulbme@@mﬁmgnq Thubstoll et of afinput magazine
and plteaﬁts LY %tghﬁﬁbr 'T:hetgﬂ &?Y SBBTSQhé gu@&fa@ﬁljst tS %Rxﬁfé'b(gﬂ(}mgr%atlon and

provi di ng hi'g unc lonalty at low costs
then passgisiodhe pl@ly@?@ma@cﬂ:temuﬁgm@c@amm pishoethe substraioinsranoeiput magazine. -
two grippers wherein the first gripper includes a

Shmt&%hhnﬂﬁ%h@8h§ﬁhﬁﬁd wher ei n the second gri pper includes
mechani sm The first per is a puller

a push
[0003} | ?Pﬁé)ﬁoﬁafcﬂi fHhedaventionsg fq deyelep asftrmsmrbqytste@fprw@ng highfunctionality at low
costs.Mgazi ne and transport it to the 20 bondi ng area of
the wire bonder. The second gripper is an ejector
per adapted to trans ort the strip fromthe
l“"““ﬁ ﬁheﬁ@n%?f”é Ayt qo5er Blgtt(b@lf YR R (CARBPTASSY WOt IRE R Wherein the first

gnppdr B:fcﬁd&s"h%uﬂlﬁd@hamsﬁﬂgﬂﬁl‘féﬁm the\Rchd Fpp@indARIBE a pQ MRENSRS. The first
| ever havin first %%MIattached to a front

erioped it RAeRGHBP eipred el the grig g ¢hereRp Pagripe A tgamsport it to the

bondise@ theaViteioh s NER sé&n& gfippefis af® Bﬁct&f gripB& 238886 transport the strip
ﬁnnnke er, a third |lever havin aM/attached to a

F bRfineaira the pHRI KEIZng A8 &Pusaﬁ e ope magRSe jTasmfirst gripper
compn?s@da ﬁﬂﬁ‘leﬁ@ GoAeb 4 A6t heafded tohFonténAp tha ekt e & hd&oﬁcﬂ@ver having a

aw and the third jaw forma second cla
secon ‘%ﬁ‘i’w{ﬂ’ R o feypegnd g g develsineahistioy Riached to a front
end offtd tﬁfrd levét} @hdréih Blel fRAFawRindithesctdHig Sy @Mt SR ah@ @fherhﬁ the first
nps.are op

osition of the notor hoth c|a
jaw ar’?‘ﬁéﬁ J’ﬁ éﬂa forga tien 1: £ Botanrand peansprransiganipg §¥a“°n of the motor
into rcﬁdtﬁ@oﬂtﬁe 1Ble@ BeRéts St thah & SEEPaskicl SR hStoPREK claksh dr@éﬁen that in a
05|t|on of the notor the first clanp._i

d
Secon%bf)éﬁloa A roRe e g Cloppif e B4R troon fATgLE BPR and thatin a third

positigldf feSliotorG Ry Mkt csw@p 8 ofadnraﬁ& the @é/dé?d biamp :Ikgzlci%eci IThé ﬁecb@/gnpper
I rst ever

attached t nt. end
comprE L SHaY ﬁ@"‘%? LB K R AGHBLETEST ooy e rogtt ever baving a
tuckeﬂahﬁ:hs@ﬁﬁﬁﬂml ﬁidf&if thededonll ([je@eﬂ ﬂhﬁﬂ léirﬁx\/ﬂagﬁllga s%ﬁ@j\?ﬁ att@dNed to a front
t.ac to a.fro of the thir ever erein
end offtie e e P i fena Maﬁflﬁfef%% PHIRTE ?rna.vnﬁm@r and means for
transfé¥Rir@ra ro@fich dTERIBotbihto rbtatadhs bohetRe: 1@«@@&1&{ h&in @ first p&mon of the
gP Fr intor #@ﬁl s.of the three |levers ch thaé
motor €C 18 Eﬂf&a’f‘ ertn?1 arai pgﬂtwtnh‘réxatclp als&gop p(ﬁlﬁ]@ﬂ ) tll;}amotor the
clampig\@osed eddathie fubked inf PraB€dipddRivh bidRat it A ehird ipBsiBorSE e Hbtor the clamp is
position of the notor the
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clanp is closed and the tucker in a raised position
and that in a third position of the notor the clanp is
wO@D0B08RIO30200 PCT/ SG2007/ 000302 2 open andpP€TeG2007/000302

tucker in a | owered position.2 Short description of

the, figures [0005] The acconpanyi ng draw ngs, which
openﬁ:{d&%hé &@;ﬁgrlgggg?#dg&gnand constitute a part of this

speci |cat|on ustrate one or nore enbodi ments of

t he present invention and, together with the detail ed
Short desgirtioniopthieSgures er ve t o expl ain the principles and

[0005! M@E@Wﬁﬁﬁ?dﬁ&mﬁb %v&dﬂ%&ogﬁhath]ﬁtofa&lg Uit ild gaapc%% this

scal he draw ngs a tran
SPeCl@ﬁ%QUe Hogeigrtesr ngetﬁmboélmeptﬁ ef the pigsent wyendiam ewd, (igethertwith the detailed
describfHE BreQB expldih 88 prifeiplds s WpRmEdidiRhs W@ﬂ\/éﬁ%&g "[%]% fi %ures are not to
i pper according to the invention, Figs sho
%ﬂﬁg%@ﬁﬂﬁguﬁﬁ the gripper, and 10 Fig. 6 shows a second
enbodi ment of a gripper according to the invention

Fidet ai | gxbwiasthi fp@?t's%r@fzorﬁﬂ}ﬁmg Y& ﬂ;@ﬁ ih QRQhncE 'Wgth tﬂe invention,

shows a part of a wre bonder di rections of

Figsat-tes P‘%fh" Lot mb?étn@n&%@ﬁpw@cor@&qoghmwnmt h x y

Fighdl 5Z. d&h@d&hﬁ%f@@@ﬁﬁkr%&ﬁprlSeS a transport system
for taking a strip 1 out of a first 15 or input

Figy§gazi pov3 2 sesond spbedimery of # sunperacpeAigeR tnfhainsention of a
bondlng station (not shown) where the seni conduct or
chlps attached to the strip 1 are wired with the

Detai ion abthe ventioansporting the strip 1 to a second
[0006PF g tl&ﬁbwﬁ@%ﬁdﬂ%@vﬁ% bodde. ’lthre ARSRBHS oﬁ)@aﬂt@ﬁ%ﬂ&mfﬂa %%?stem are
ppers and 7 beari on a ide rail 8t

desigmalif it § i &ber Vst g ComRBHF B fraret gtsteppier tgkigg a strip 1 out of a first

or mpﬁtQﬁbtg@hﬁBSZ AAnPbBGE Ftit€ Abor@Biglared 3QF 2 %Qmﬂfg%aﬁﬂdﬁi [ﬂ&gshokvﬁf Whefe the
at | onary arranged stator 11. The coil

semic B OhPE HeBR R S5 | P HE WU dre SR I GoRIpoipe the tip 1 o
a secod@ oduthut MBga8#nd & 0T he kiinort Ry Perd Emed tivh @RPpers a7 beanng on a guide

0007]. The rst er 6 is capable of performn
rail 8 ] X&Lr@ ﬁ@hﬁtbs SRS % deontHes Qy glqepical qogl $1ff 10 protruding
into atstb@onh@&bﬂangéﬁ gk NE The 38109 Al the RSQTbrnt zhﬁrs@l‘iﬂe'aﬂm;tmt #d the coil 10
is therefore called pull

t he bondin :
andthﬁftiaﬁﬁbglrg TR &°C %‘g]é‘i‘?amﬁ?ﬁ%per 7 is also capable of
performng two functions, nanely to transport the

[0007Bt rilg fitst ofipeAo ﬁmpmpagmﬁﬁ@awa ﬁliﬂchlms]tc ¥heBUb um out the strip 1 from
IIsIn front o

t
e i BEVIRE 2454 Fitnigreshe S b topiBe b e EPrhgrtareiseg pule
gripper.Nithe debpdigrippaifaig bIRE cdpabl bf pesfoinits &f&ﬁlﬁctﬁﬁé h@delpfd transport the strip 1

o B 52 2 00 8 PR3 B S B e

push oy kjetpier st Ciargihé Slﬁﬁuttnhtg&me 5. B\i‘ﬁtherbfcbﬁs (ﬁll&patncﬁjegﬁii gﬂ;ﬁﬁf Eéch gripper
ect or r, oth

PRI TN v
jaws, the tjeadr gippdriTeoibriee tW@WEvs ﬁl{d aﬁnf&j%cﬁo\f\ﬂ{d\@%i wAdegdppers 6, 7 comprise the

ct.or |v ntrol uni t
sume SEHSR or RS Y SRR bt B o S0 RO A controtun
(not slidén) AGSE the ngpveppes ardicperatbn e ehdh g@ippdrr St enbodi ment  of
the invention, nanely a gripper for use as puller
o0usft BBy sSutRfie s bisPeriBiiienl bChitiot ey RErBB R ate o puller
grippet, hsenogzrlllpmated 1rF<ﬂega11 Witlsthe i offigsch enhFige 2 phoas a\ﬁeﬁlﬁécﬁf/e frbife view of

the gane? li?Sg % hows a scgengatw pEan view of%ic'e baé(su{?a of gle gﬂgﬁ’é igs. 4 Iand 5 show details
of the mechanism for actuating the first jaw 12. While most parts of the gripper are visible in figs. 2 and
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of the mechanismfor actuating the first jaw 12. Wile
nost parts of the gripper are visible in figs. 2 and
wODROIRNO30200 PCT/ SG2007/ 000302 3 3, sone peCT/SGZO®000302
only visible in figs. 4 and 5. The gripper conprises
three jaws 12, 13 and 14. The flrst jaw 12 is a |l ong

3, someit Ea%( %1%%513 v1seb e %&&Q_Srﬁgn%ﬁt 'Phéoé?fp er o pﬁ&g ard F]]Jw@s\’\ul% #&ad 4. The first

r'st and the second jaw

jaw 12 i3 1bag jaw aha% lwssmposlltatqjoofdouhe sdcatrﬁja\m @3 wfbthg third jaw 14 Fhae Hggt jaw 12
; e
and the. sggvni Ef.a nl(s)jft?gnrr% g%ggl%%p fci-l;taﬁmgkg?ﬁe psu ﬁg%a%lgrbl%g&)ﬁésééj The first

jaw 12 aﬂd thi éhirid feput 4 foeg a z¢aed Qlar(lﬁcg pulgnglt}ne SlEaé h)ub‘ff the japyt gragezine 2 (Fig.
. Eac}l ghéeet Qs tB“iX ol K&e gﬁkeo B&ﬁmﬂ? )$lthdr Q ‘ﬂﬁveré?i $obifibn &k a raised
Swe osition or-a raise osition. The gripper
position¥Bhe etipmer trak thet take thregi diffesens ﬁttltemsafﬂ%"sas f ol lows: State
d
State 111éheo nsg Jafwla\{lvf ff ng %frgfglzt%ﬁ gé %{B % QQ 18954 thE Bikd AW €4 are in a raise

C 4are|naralsed
pmsitibh. Gmihid sié o griptencan Tdve bgcrlq aphEartbdstverbiie pyERagagige 2 and the

fort gazi ne 2 and the bonding
bondmégr%gw ?&t?(glﬁhﬁ?h% ?ﬁe strip 1. 10 State 2: The

State 2f Thesfirstjjal 2B it sraisad positainstbelsegers jew é?. is ip p éo“éeéf‘éd’i‘?ﬂ“?%%d the third
1‘?a’w 12 1§ 19 LS Jalgé/éf:}f g‘f’ioﬁ) 98k &'&S’Paaraﬁ‘ thefchfe Elglhﬁs‘ihe btﬁ?vl 1rédsnt. The

Fhe rarse tion. first clanp therefore
céeaomldrripes seniapd woulﬂ nptrCé@mfhe sty bif pseseind cl anp i s

State SO'PEQI%@H%V 1o ﬂlugth@ 9§1se‘€1 lp@éﬂ?o ﬁl@ é@b‘bﬁd J’@ngl 3iif infaaReY posﬁb@ﬁlﬁl the third

r'st rai'sed position,
sipwords jnale lmene@,pCPSrtlollhEJerfaﬁfy@@PpWetl prshwerdngt ﬁ@nipl’i]iler gip 1 if

] QW fﬁ% 5R4nPOshbd Bstrig e first clanp is
gﬁeﬁgﬁ Selc g 3{190 anpnt he étrlsbn if 15 present.

The second cla is closed and clamps the str
[0009]] 0dOstate|L @O&Céﬁng;g repeth The alﬂﬁj@f Werks g%é‘ﬁmp e t@?’p ﬁ%{é’,ﬂ m glat in states
2 and %Warﬁc}ns QloFéaWﬂll@ rtﬁ?:rbttﬂ Maﬁlﬁ"f‘s &) AlcBortiigto thélinSériios fhe geipper
is closed e the other clargj )
comprispeenly gecloivel for ghaﬁlémg h@WFWb%WeS Atateprel hﬁ rgPER?é pomprises a single motor,
preferﬁ)ﬁ}m) gté@gtsm&m chﬂﬂ@ang Fdr Vi@nstirz 1R 8talEn HREREHr nfteup and down
t at es he gri pper_ conprises a. si n%I e notor

moverpenésf e thetitws 2. 53 @fﬁ‘p‘éf Infrefprred spbofmsALhess R SARYH Phi ng

- thred 1B6erd R #F 4N 8@t bEE 0B E&ﬁmbrmofér}uﬁlﬁ%ﬁiﬁﬂ!hnz& x-direction, wherein the
movements of the jaws 12, 13 and 14.

first iasbiGds priaghediin a enteng Akthe Brsklevar Lgfthe Sef?ﬂ%éaé” P é%t§°51i‘gt° a front end of

the ss]:c]ona E&@etji% ) B tRRBEwW 2B iutE IR B ffdihi &fd}’of el tBirdISver UR dactglever
x-direction, wherein the

precasivadiiad sponiasq Yo SEHEoF e of s ks L Grls 1R fyglamp formed
betwe&E@E rsl A sinl Pl X 88 hiedhd Rcdndlclagipt foied bedweed the first and third jaw
second lever 17 and the third jaw 14 is attached to a
12, Hragnepee Al &fnof plamphi rd | ever 18, each |ever
- first E?@ﬁlﬁé‘ﬁ&éﬂg 80 bE¥ing iStRE FeAfend $Pth Betbnd Rvern 7 wid @asteitosilag eeans 21

levers 16 to 18 the first clanp fornmed 25
bearngtimehe reat pred of thedbirdlsterddcond jaw 12, 13 and the second

- two Qﬂlﬁfgg 2% Q{d@%@ﬁt)%@& %Q)ﬁ ghide gelils ﬁﬁiﬂm@ i thélzasetiod,2, 14

are open and do no - first co [i.n
-a fuﬁémthngackr%taﬁ@h?defa rth"efﬁéan‘ftﬂ? Feand @se508 F 8 fagg Qgﬁtba"g‘*d to the
secoﬁﬁ@lﬂﬂ%ﬁoum ing neans 21 bearing in the rear end of

e third lever 18, - two shutlhl es. 22 and 23 P 4 wheel 26
- a togthesk Wheel 26rbeginece ap A1F 27 FIRIE AhF FroiprEion. thy tF%]&fr’[F 5?1 ooRga whee

engaghr% thd &t of @O1Ja8Ed FRRK42%4d ab iRehGBed Whdel®s drives Hirectly or via a gear by
N e 22 and a second toothed rack 25 attached to
the ppfer,

- a first rod 28 displaceably bearing in the first shuttle 22 and protruding towards the first coupling
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second shuttle 23, - a toothed wheel 26 bearing on an
axis 27 running in the y-direction, the teeth of the

wo cwslatomheel 26 engagi ng the teeth of the tpoL/bez07/000302
racks 24 and 25, the toothedgwheel 26 driven directly
or via a gear by the nmotor, 35 - a first rod 28

h f h
e SELRSSRIY ROBCABRE LT A 28 B0 vars e
secoRTDUSIER00ZNOVI0302 4 neans 20 and a second rod 29
-a ﬁréii L}ﬁﬂl ?{i‘tkgv T tggﬁléf 1[3? ﬁk anf Jg)glg%ggeﬁ %gt ?en tﬁnt k’lrst S%l%tt%%q and %ﬁrst stop

prot owar
mearfsj3 é‘txecwrthert@;stacd PRuso thatdlre firktapring %)tls pm@nﬁéhed,rmid a second spring 32 put

over %@éoﬁﬁgcglgzgqgéw g&fbet\{/{%aﬁ Ehfe slgc %13 g%%g%n&’ a tsnfﬁ: 1%5 %?‘P means 33

fixedrip ﬁ@tse@pd radg2930 thasthe sespmhepriog 32is patrisianslecond spri ng

-a fo%ﬁ I%Ite 3n4 rt%ﬁ&ggrre})gsorﬂ% oé%ﬁtg)tﬁg 3 «g}gmﬁg gxatﬂgg gggég 5 gx?dehavm a small wheel
38, 33 fixed to the second rod 29 so that the second

-a plaﬁe%% (Ebg ﬂli24) aﬁa&@%o%ﬁksfn‘g&ﬁgﬂle 22 %}éﬁfp%l!g Eg]hgv% a nto%e437 that interacts with the

g bearing on an runni ng
Smalbehelf éSCQ thefountidleyra 34 ngpuah sww thatibmaies tI@SQurth levepBitneve36 the x-
t 22, the
aredhnlifep ) HLMAENSE S IR, 22 e
- a fifth feypn 3%(bre@baig §2.3) beaniog boatr a4t 406an11§3|4 therp-ditectiora wheryin a first end of
the ﬁtﬁil%vef 59 E@é\}ﬁfédtt@ E&Uﬁ& Q’gf)ﬂﬁ? rfct)tﬁé 18Ry ?4 Ang éﬁem%cgﬁd en(% %f the fifth

directio en t nose
levergas ¢ouplad tol the@@ar @d af the &irst lefert 6| ’éhp@pcose eﬁcbdeheaw lavefr B and the rear

end cﬁ")chek}ﬁ'grrlé\fég dte @@dg%?h%}eé @sef1 HEP? A %' ]!{/agcr? Lé%gés o%ﬁés'm%pt c&her that run

wherein a I rst
obliguely pitl respestiedthexrdirestion, imoriente trinsfosmdlre Bavesmant df ke second end of the

fifth &@&@@%m@&éﬁ 1ﬁft1%1 t;h(? Eﬂlgnt l]uto aI n?&(/% erﬁ ?}F‘]{hg ﬁ%gtue?lg %gth ?H‘S? Et%?{el 6 directed

rear end I rst lTever e secon
in th 3-figgetipme @e thedgcksand forthemeeamentof ﬂ@rfdl_nﬂstfle‘teh 34 ﬁnallsrtreslu@wieran up and
dow&goﬁ%ﬁmmﬁgggigggpgg (see fig. 5), i.e. they have
surfaces opposing It other that run obliquely with
spect to the x-direction, in order to transformthe
[0010 no@%ﬁ@?ﬁmt@fl apectugBempidheiere itwst1Rel3 anifl af the grippeg described in the
followﬁilg I Eeto@ifdpdr Ehagl Qﬁ‘anée Bickasd foaR bétWeSh 1?5 thRY ?ﬁgfgpﬁnergf‘on&{%ove ina
front end of "the first |ever directed
predetermified sequpnse, namyslytim dejsegurncg ﬁ@temeﬂtaFP hovded hY tvéilfmg Ihe motor. Let's
assumd @B thd et PUQE indthtd 2, RAl thejat® ?ﬂéﬂdﬁi&'f&nﬁ%&o’cﬂp fiRNdamf! Ql‘éﬂp a strip 1. The

moverent of the first jaw 12, he operation
motor igipya fest pegition audhe togthed whesh 2§ g2 @zst pcrfsloaﬁale fiast ghute 22 is in an

upper ﬂi’sitﬁ@ 8hd thé ﬁﬁ?ﬁ)@ g ?%gseb E%aiﬂ?ﬁthe £l doliddOmeah B0 BHakiRPR the rear end of

between 1ts three states

change an
the SeCﬂ%%]leY%ﬂéa’ﬂB B&v@m f?r% Thgs learbtte hifir pdLSchgina displagrdirelitjve to the first
shuttle|2Q 1ﬁ Q&r&ﬁ&i&ﬁﬁ'&ﬁlg & Bord the réér @ﬁcﬁof]the seé&ﬁtl%el?’l’pyfh& H)rr&' il inen by the

Let' assune t he per is in

posmog of ﬁhe éirst fh%lej 2&/@6 qdepregrnd ﬂ%*dnrr%acﬁmwg of uhe ﬁfsit Fogt28 @n@rhp spnng constant.
The frcitk S £aeSbdonl leber 17N theMREO ifs FoweRed®obitibes trnd Qe%bﬁd é?dttl@ Qﬁ' isina

t he toot hed wheel 26 is in a first position. first
lower o i hpserend rad A%dces nefionsh thssesopd eprrbngimesne Zi beasing in the rear

end of E&Qh&ﬁeﬂi ¢§ 3[@15 tlﬁﬂ%d%? ! 8 i Iﬂférécfd)ré ghlofd Rhd 1%9&9‘?@ ﬂ:xsthggused pos1t10n
rear end t he second | éver

The noe%ﬂ %ﬁtﬁ% Rle é%attawﬁdéo ihe e sltualet%s forated abpestho smﬁbwhﬂgl 35 and does

not act®h S A8 thé@'?:@t’l”h\é%lcﬁvgolé Qxﬁi dt 'tﬁesﬁ)urthsl% Bh§ at'zgﬁfsp%cﬁltlon on the right
fromthe rear end

rection pointi
side (W(éjl%% iRk abis Bomahe boprcrcs thegripgerlyifhersatgpdiopie fifth lever 39 is also on the

right side, the front end of the fifth lever 39 is on the left side so that the rear end of the first lever 16 is in
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position of the first shuttle 22, the degree of this

di spl acenent of the first rod 28 and the spring
weorspzmoe The front end of the second | ever RFTI/862007/000302

therefore in its | owered posigion. The second shuttle

23 is in a 30 | ower position and the second rod 29

a lowétiggﬁtﬁéehg?hér% het ﬁ] (ﬁ:&% dfﬁ'?cg%vgfr [@1@ %P@sh als?c#os do? gh ﬁ]ont end of

the firgtdeves 1¢ with B (ﬁrSéJ auhl 20&@@6 raised positior s tedrdnnetdnd theasbead lever 17

ith g : h o .t
vi B 1 P0G o iy 8055 38 PLLARLE 8 4 e o
front end @f the ghird lenst 1&with tha thitdgavs rhislin ithmeiskd BBitioR ke twojad K2 and 14 would
tlgﬂpmgg ver 34 is at a first position on
nore rﬁg%h%ﬁgﬁgé%PV%gn | ooked at it fromthe backside
he gripper). The rear end of the fifth lever 39 is
[001 11a| s%)r shengie from siaterhto statedlethe migter fsitwmed ot adckwse diréctiphito a second

positidne Weile 8 nhdtor@ind ﬁl@ fitsefthunRiog %10%'95 &%@gls%igﬁl th& ﬂégaﬁ%dz 8lection and the

the first |ever is in
seconggipftig 33 Wrwe@tﬁzeouslyapwmem ﬂgﬁmsmrv@zrdlrmn &Vlrmdhd thetor has arrived

h §efc@1m L
at the po§1’ﬁgn %fse ﬁ%slﬂ gllﬁtieg %tmg ﬁl\é @%coﬂc@skﬁﬁle fZ? raget i e?)%%téon in wh1ch neither

the ﬁrft Fi%d %& I}°§i¢he sgRRnd pd;28 teushgsitlee firgfiresperctive sdopidopupling mdaas 20 or 21. The
front dnfl 8'he @é’&Gnd)lEvetr W 2 REHOHEn! eﬁ&/ & theltﬁlrd Wv&lhl S%hérgﬁ%tﬂ %%elr raised

13 is inits | owered position
positiquy %9]%16 foaenagng ptbthq firspshatilg 22 n:{aﬁ@the ﬁchzm le@qq d7 pfvot freungd lierrgtary axis

19 so ﬂh@t\kﬁé firbG anQ bhol&Eintols Egséd@%r&(fh "\Nﬁleh ﬂle 'ﬂo%orrhgé aﬁ‘ﬁ d aﬁ%s second

osition

positiq e 3058 OithP Plaret3dﬂeﬁs en Bxe@@elh whee[l @@aflt]ae focqrth l,ewerrﬁdl spghat the end of

the fmfrihqmeﬁ 8 At Qt ZsebShdSoditibh dn thORAIRE @a{s sh&wi Mrf&ey) W%Iﬂre end of the fourth
ockwi se direction to a second position.

lever 3:46?‘6@5 Bramite o pisen el b wAhsoen] RasHAmE te lfypide, the it

lever 3oMvonRAGAthe/Risz0Ghd BEdd tﬁ@ﬁﬂf‘l@vér he m@&%&ﬁﬁﬂ Joltfeat A2 first j jaw 12
noves S|nultaneously upwar ds in F positive

fnally il &S OHEro IR0 1 RbC BEDRSF Ry i8 lpie\ il whish thetfss g b a it
lowerdd@dbitibrPahdtikisedont $hw B Utk tleRnid®iaRNd
,‘%;Tar e both in a%pom tion in J\/\,hlrlc al;ﬂ%?@ﬁi@%aﬁ&wogl i6hn. Therefore
both clempg do ey glamig thestrin he second rod 29 touches the first
respective second coupling neans 20 or 21. The front
[0012]6 nd- oﬁéhahﬁlﬁg 566 9k 16 vele 3kife ABEr & M@iHbf @Rtd §NHe OB direction to a
third é dVJ 18 are @% refore both in their raised
ir PB% i &lqtfﬁé thugfle 22 proves 3eaio depayendeingtbe pegative z-

duectxbrh&d&l&ﬂ@&dldkmt@é 23lnfoRb YigdultaeOubRuwARls Ot E)Msn@\?é' | z5diredtfbn. When the
0 thaa the first aM/l moved into its rai sed

motor B35 et A 1\RRSRA PRYIdRote firshipd 28 Apes petonsh the Grssesipling means 20
beann@ﬁﬁ:hé ﬂeﬁlfbnd bhife RR6R1 13\76r QW bilthiR: bl fod3B RELS BMndt Iﬂ% secoald coupling

2?qf %F 38 0 the fgurth | ever 34 so that the

means aring{a the Sor epfl ofdrdhirgleverd 8 skhe osest o thebpds 34 is Relpyy the small

wheel Bih&f theefotuﬂs led@ 3@&5 et @M end oF tel fBurthddver WislaBait Bl the BRFbRHtion on the
4 moved fromthe first position on

right sgf g ﬁﬂi Piiggs i B avokEdae odSiP £t el Rosita, fhe pecond jaw 13 is in its

raised ﬁcbsdfbn ahchﬁe thiddtidw 14 Bvie#s 13QerBll }{&Etﬁﬂ ’Fl{éretﬁ;}@ st cABipdBiehed between
first lev r.16 pivot on the axis 19 so

hat
the firq R {0 FHesERA % 9l 1) AP Aptio oo A s parp fomed between

theﬁrsppnszlIQIaQﬂtheTlhﬂlJQﬁlll@Bl@ﬁlpéﬁxeﬁlﬁWU n state 1 in which the
first jaw 12 is at |ts Iomered position and the

secon aw 13 th| aw 14 are th in their
001317 S F08 oo ool b slyPotserordna Qe toerion Tl i or
transpd:rﬂm the stiip1 from[twadﬁ]imgﬁlfea 8 g Q) foghd duliit fibgdzthe 5 ah® pEshily e strip 1

not or rned in the c|ockw se
into ol pRBEE o 1 is BHFPE ple it spRee ThR e RBgen ofjhegector
the first shuttle 22 noves again downwards in the
negative z- direction and the second shuttle 23 noves
si mul taneously upwards in the positive z-direction.
Wien the notor has arrived at its second position,
the first rod 28 does not touch the first coupling
means 20
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25 bearing in the rear end of the second | ever 17 but

the second rod 29 presses agai nst the second coupling
wore@n®3@Ra0 bearing in the rear end of the thirdP¢EY&2007/000302

18. The nose 37 of the plate g6 is bel ow the snall

wheel 38 of the fourth | ever 34 so that the end of the

gnppefrfi)sue{]&gtléilg/\‘cﬁg ﬁgﬁé ctfpl f V\gul{ ! g%ppp O%I 4 ? 0 n:?endé{x?rixg:es that are
explaiped indhe fohowing Tnhagsmr l;msnlmoomlamp ﬁ)rmed:bmuﬂe Jt\awaﬁzs 12 andi 3. Here the
secon& }a%V 13&95@1@9&&9& nd rclfthg laﬁrdtlg)e PS Jél'?wlefléfh P t1he ?L}:ngw 12 is shorter

| ower ed pOSI |on ere rethe
than withtthgmt @bodiment of) rtlsﬂpullawnmer anthat mhessmbmpdoqwawhelsacodda s 13. Thus

the ﬁrgl%w Gfi Qﬂ&hﬁ&g?n%ﬁ %\}{/ ﬁ’i” govr\rlﬁr%glahﬁgoﬁﬁa%g %%mr%gﬁaerg%w g 40['&1 l;réls is attached to

the fr(tnh@ldSIf ﬁhegeqpnd leoer1l3] Wikrgthe Gomiteodwef the Sﬁ@(m‘d’ide b dn iteratsed position

| t h
then tlgsftua(egir 1a1g gta%c}l??r%g Et vg glgtsfrh lh«lild figes%%{ l{% tﬁe sgxtl%i %g#eélgﬁl ont end of
the seqopfL devery i n stevcpet poetion gt ke 4 riabepthe higeeT Hkoirip 1 5o that it may
push tﬁé §th1|91 fnto nP Bfe&gﬁt I?r?aggﬂﬁe@]in 5ﬁ g E{:to}' %l%plpgr ftlrs (© at%%)(s) e strip 1 with

an ej ector grlpper e con
ltSJaWé Jléetldalf-” andxyest 30 2gdhorting 86200 @Q@I‘B@@gazﬁlegr Tlpapetropms the jaws
12 an®B5 SV dsHalWa pBRS AR [ '
- gri ppers ? u%lg has son%algta#%zlro&el%gzlge t#‘% ﬂ}rng ex ptlhgglmgg into the
outputirpagetiee 3.0l | owi ng. The gripper has only one cl anp
formed by the two jaws 12 and 13. Here the second jaw

[0014]£|l73 TR eﬁeuoﬁgllfkf?p@rt fufhdr t&@m;%rfs@@& Jaﬁl%tegtfor ﬁg&ahgﬂlr@% ﬁﬂlng{elylﬁ'oﬁen

I'engt h first jaw 12 is shorter
happeps{hatpispipirte ﬁﬁ@h?ﬁ RERES of sopiegoapy @f the pugwj Imgexmtsi)bftfmnt hat reached its

final pbélﬁ'&n AMIMBRRRSS. tI@d&lE@ soo>thE leztrit@&n]b% @E%ﬁ oPevel] %esftr'oglgdtespemally

aw 12 and the secon forma c
when ’t‘ isdplathesht thingIntorder &y W\fﬁntlthls lheteiﬁ@t@é eripper mnmmsaloam detegior mechanism.

The pﬁnﬂ%te@fo?’ﬂkclﬁﬁgm Qf)nsﬁshs%f 28ARPEY h18%8 Laiddent t\l{g] flk dﬁ@%zfoh ot s1de pointing

of the second lever 17 is in I'ts ralsed posit
towards ﬁ%ﬁrfu%lﬁé‘”t Jekerousdyay 43 irso fongithet # Heeormbuite éo thin st fapi 1;2 ag well as

opposi@dtd 1138 Ber AL WhAURN W SwsSio dnB 13 claﬁé‘ﬂ% st (e QBlon® Jr}q, Bfaso presses

the second lever 17 is in its lowered position
the strip{agpigst g roller 42 Jowing trarspary ghthe ftrip A andsr pprpaalc@dmpmthe.roller 42 does

not rotAYBut RY §ddn bi'e Sitipil Qatl‘hés @&Qe&ﬂéﬁ‘e %tsﬁ’fﬂtl stHp¢ %l@ﬁe gnllgdep and with it the

oeratlontheeector first cl arrps
second ey} 1l e JThl»agauf? thgralara dmepiai e rfion p‘éﬂw rchlr 4215 deiected bya

sensor*é@ﬁk@tﬁg oftd t@&h@d@vﬁe@ﬂ%ﬁ;ﬂéﬁ toMROBH 0 and 2 I1HR Baxjnr:r QARER the roller 42
nmoves back a_predeterm ned

f““GSde‘s?%%h e%the FO&Wéﬁi gfh?q% 83 e ead clase thliEhhbesties periofically.on tetection of a
rotatioh 6f @e FdIRr 420M¢ RbYenROKEhd Bipper if Mate {ﬂﬁoﬁie@ Ghbr the jaws 12 and 13
ripper further conprises a jam detector nechani sm
ar‘“’p‘i‘élteiﬁortunately, it often happens that a substrate
catches or jans on sone part of the output nagazine 5

[0015]befwiiR dnfbollig®nts @RTL4pBRCatibiSs of #is il difibn PRS bbdndRowRadd¥Mscribed, it
dga a2|ne 5. gﬂ t he substrate can be danmaged
woul H“Bé‘?ﬁ?%nkgﬂ g‘ﬁé%h%.‘iﬂllgfh&kf‘@ﬁﬁﬁ Qf thisdipelgsgrethas mpny more
modlﬁt:ehlioﬂs thhimextidedd db@vdHr@ﬁcﬁﬁBletvﬁﬂhﬁuttdgﬁar@ﬂg%Qf e Q{V'eﬂ% 'concepts herein.
j am det ect or nmechani sm am det ect or

. rises. a
The in nﬁ%ﬁ‘?"*&ﬁr&dh%‘?té? Qe 1gtricied qepnt i tho spiitpf ghe aaeané%demnnﬁ A their
equivafehfsst j aw 12 on the side pointing towards the tucker

41. The second jaw 13 is so long that it |ies opposite
to the first jaw 12 as well as opposite to the roller
42. \Wen the two jaws 12 and 13 clanp the strip 1, the
second jaw 13 al so presses 20 the strip 1 against the
roller 42. During transport of the strip 1 under

normal conditions, the roller 42 does not rotate. But
as soon as the strip 1 catches somewhere, the strip 1
stops while the gripper and with it the second jaw 13
still nove. This causes the roller 42 to rotate. The
rotation of the roller 42 is detected by a
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sensor consisting of a toothed wheel 43 coupled to the
roller 42 and a light barrier. Wen the roller 42
WO 260a03R0¢ he teeth of the toothed wheel 43 opePCESE2007/000302

close the light barrier periagdically. Upon detection
of a 25 rotation of the roller 42 the novenent of the
gripper is imedi ately stopped and/or the jaws 12 and

CLAIMS are opened. [0015] Wil e enmbodi nents and
applications of this invention have been shown and

1. Qq&§&r&g@gmm,1 woul d be apparent to those skilled in

he art haV|n the benefit of thls(gﬂ%ﬁl ur e t hat
a first %Fé(m(l%wa@ng e PR Ao I oRbFRd (1) e

a secoﬁ@ﬁ:%r@ﬁ h‘é‘h%%@b&oxﬂ%@@(ﬁb El%c%éd&ﬂ}atﬁidﬁt dnﬂ‘éﬁtfﬁé katendIonE €1M.,S
ererore

vention no
» third gt (19 podPec B (e bior Fomb i e DR 6 B eefs the fis
jaw (lﬁpﬁldttﬁhedeéondgfﬁu(lgﬁifoﬁﬁbfﬁrst Yéing QRBWRIEE @2 first jaw (12) and the third jaw (14)
PCT/ SG2007/ 000302 7 CLAIM5S 1. Gipper, conprising: a

form g sepand clagiper (16) having a first jaw (12) attached to a
amotdrf #lat end of the first lever (16), a second lever (17)
haV|ng a second, |

means IRETABPRBHEE P &R0 evivfbf miolpr St e %R?%e?th%ri ge)"efﬁ il i "5 sueh that i a
first pf)J"ﬂlJnQ)th&%c(t&%bth&ldnﬁﬁ fﬁﬁd}p&ﬂ? tlat fola08éond Ii)dsﬂ@cfn df e Iﬁdid)rrthie first clamp is
ever wherein t

closeq %ﬁ(efssonfl (P T B i ab e i e el C??}I%R,es open and

the se€ohd kladGs dlRdt hird jaw (14) forma second clanp, a
notor, and neans for transformng a rotation of the
tor intp. rotations of the three levers (16, 17, 18)
2. A CHMRIST a 10 first position of the nmotor both
a first qévafr(p 6) R Bigamedn jawt (12) attathed teLLan dncmshd firstriewaf (tthe

firs I IS | osed a he sec nd anp
o secchd gl i e Eerri g elipsio B et 8t bF SRS REE (T ne
a third letes {18} hani 4 ﬁc@ﬁ@ﬁw ﬂﬂﬂattabm t6 & fromand b&thpthird levki$ gdwherein the first
S|n a first lever (16) having a
Jm”“% Wgﬁh$§ﬁp¥ﬁ Qﬁ?ﬁgEnWo a front end of the first
amotbremel (16), 15 a second lever (17) having a tucker
e RS a b F s R By BRI 11 e ine
first pbﬂtnih Stri@nhotertie @dmp B@périnddhd tesker (4¢ L8 o, raivdd giosition, tHakin a second

pos1t1%n ?.é@eolplato%tﬁé ]]ﬁ%%ﬁ ?cfsscr anflﬁ X o%lcgi; {ﬁ?}%l(a]féir & po§1pon an%I tﬁatnﬁd a third

positiodfake motbOthe Cldp isapsn afd thdwackeh(4apinl adveersd dbBionl7, 18)
such that in a 20 first position of the notor the

%%@?P%%Wﬂgg nl%%%‘aggﬁﬂﬁggg&805|%lgﬂ gfr?Lzethor t he

a firstcbapling neasl (2@ adachaditotalrear eudt &fighe {eddnd lever €7), ai sed

a secc.fx)xﬁ Eo@hﬁﬁﬁ% nn% (i 12 :%acial%d 3 a:r]pah' {rargd of ¥ res‘t.tuﬁiéiggo?rgf%t r gwemr)te 8 r

a firstpbsilé (2@nhavihg a@irst pperedask 4] ng to claim 1 or 2,

a seanlc'i rsltlth?er (ZQ)OhILE{né a sec%nd toothed rack (25) movably bearing on guide rails running in the z-
direction,

a toothed wheel (26) driven by the motor, the teeth of the toothed wheel (26) engaging the teeth of the
toothed racks (24, 25),

a first rod (28) displaceably bearing in the first shuttle (22) and protruding towards the first coupling
means (20), and a second rod (29) displaceably bearing in the second shuttle (23) and protruding
towards the second coupling means (21),

a first spring (30) put over the first rod (28) and compressed between the first shuttle (22) and a first stop
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a first coupling neans (20) attached to a rear end of
the second lever (17), 25 a second coupling neans

W@ 2p/oao@ched to a rear end of the third | everCT/462007/600302
first shuttle (22) having a girst toothed rack (24), a
second shuttle (23) having a second toothed rack (25)

meang[@/lz lill{(gd t(b)%ﬁarfllr%}QOC? {%gg% st tlf %](rggsﬁx%qg(\bl)quﬂeﬁnsﬁ fed, Zand a second spring

en by t tor,
(32) pth @véralet secapfl red@9)and tehreptessbblestweR dhe seongd ghuiily @&banﬂeéqund stop

meana (3 %I Sed t%Qlilet Y ng ?&1 % | Jé%ltlalgaé fsec%éa spri%% @2? ?stprertélgloﬁaﬁ Wherein

in the mmdlmsihmgoﬁtm/motdstht: fisst fod (23) presiep pgaﬁgt thqﬁﬁhgpup@@ meagﬁ (0) while
the secop}& ﬁ% (dg%)qlo{ t%ggh i ?e@lnglccggﬁln% nRER éh ﬂ?%ﬂéiqxé%%g% second
in the third pbsﬂm:gl qfﬁanmotmue) firstrod (28% does peti tﬂgh (iBirstisoupligg meansy@0) while the

oy s e A ERREAB UL 35,00

PCT/ SG2007/ 000302 8 means (31) fixed to the first rod
4. Grip@yr agevrdingito claire 3f further coippiismg: (30) i s pretensi oned,

) cond spring (32) put over the second rod (29)
aﬂXM%l%’P%ﬁgressed bet ween the second shuttle (23)

a fifth deve 038D, wherpin arfisstiend ¢f319 fifth lveay (39 ixcquplediosnand %fdh@( fzgl)th lever (34)
and a %g%%dgﬁzrll olf tﬂg 'f:iﬁg fég&(b HRE cl:(ﬂgleé R¢he feﬁr 0 BF B8 $itPROG, (16), wherein the

position of the notor the first
second end of IR)fiffhrlexssG8) %’ééhfr@@r ephef the Fiest leves (5D hplg ORROSingG sprigpys that are
“wdgﬂﬁh 8 .m the second rod (29) does not touch the second
1ing means (21), and wherein in the third position
a plaiiBr dtieclwé tathe firstshpitied2),theiplete §36) Bdag Frase gl Stherefgn the first

pos1t1(£n Jritle ALRL fife f@ 035 &dfd fohih eeert(klﬁ an® RE&5H i B se{cg&) and third

presses agal nst e second cou ans

positiq@rdfsarotertbonase ﬁfg) flegs aptactAnghe mﬂ@ ¢ R (%"dﬁﬁéha%? feiption gf the fourth
lever (PQ)WGH“S % or@3é mo%‘gne%t bitthd Hor{t BNESf thedhhs levdhEloRi N 2

st e f the fifth lever (39) is coupled to an end
of the fourth |ever (34) and a second e
5. GrippptRcrediag tqgn 2 @H&\@fdﬁ@@ﬂ%&ﬁ?ﬁ@%ﬁé@? ms%am ﬁi‘él roller (42),
whereidthéioula Q)rheé d@osue\ﬁeﬁeﬁeese&bn&m(M)econd end of the fifth
lever the rear end of the first |ever (16)
have opp03|ng surfaces that are wedge-shaped, and a
plate (36) attached to the first shuttle (22), the
plate (36) having a nose (37), wherein in the first 15
position of the notor the nose (37) acts on the fourth
| ever (34) and wherein in the second and third
position of the notor the nose (37) does not act on
the fourth lever (34) so that a rotation of the fourth
| ever (34) results in a up or down novenent of the
front end of the first lever (16). 5. Gipper
according to claim2, further conprising a jam
detector nmechanismwith a roller (42), wherein the
roller (42) lies opposite to the second jaw (14).



