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TRANSPORTER FOR LEAD FRAMES AND TRANSPORT IASSEMBLY The

i nvention relates to a transporter for |ead franmes, conprising: - two
rotatable wheels with nutually facing running surfaces for engaging a | ead
frame between the wheels, and - a frame supporting the wheels. 5

The invention also relates to an assenbly of two such transporters.

The transport erfRANSPORTERFORLEAD FRAMES ANIPTRANSFORTASBSEMBILY t he
prior art for displacing and positioning |lead franes are generally

very suitable for trans- porting a particular type of |ead frane which

can be tranSporteefthﬁ%n%ﬁ%lﬁiesT@Ftransport'é??&‘IEﬁfr%edOQ&ftbmdﬁgt ies of the

exi sting transporters are however his type o | ead frane.
The present n-mwemtatahlehabeelsnw:thmtw}mcmgaupnmgwuéaqgnforrepgagrwa leade of

transporter rib h which | ead franmes of varying

di mensi ons, Wme ewfﬂﬁ?’?%%ﬁ %\\ﬁjth and thickness, can be transported
w t hout coanaxrﬂm@poamgrthewmels addition, a fI exibility is sought
such that a | ead frame can be repoved manual | a transporter in

from1l
relativel Y sinpl e Jhgingntiopglsog %ﬁ@é“laﬁsmyé’ﬁ&@ ﬁd’@f‘ﬂl?f@fs
Iie, Dresent | IVenlayglesi il af il s BRSrodnd 1 S9SREAng s i P°

st at ed in th eprea ISIng - an actuatin
engagi ng on att fordisplacing awl@estttbomgdm amg$ aiel geoenally very Suitable fortrans-wheel S.

20 The ,act uat t er bi asi ng
Force. Lead Portie 4 Pt BF Hod Pl Ehibaahos FARGH-EHs Mo Gl Toey

and/ or posi t iagppRéhtion pobeibilities of the existingaransportetd aehoivetchlintitedas tsis t)iﬂé%f
actuati nal cyI | nder is that it can be enployed to exert t he biasing

force, Cforce |ikew se being variable. Depending on the type of
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wheel s so f artranpporterab described above with which lead frames of »arymv dimensions, in
| particular width and thickness, can be transported without complex change-overs. In
addition, a flexibility is sought such that a lead frame can be removed manually from
15 atransporter in relatively simple manner, for instance in the case of defects.
The present invention provides for this purpose a transporter of the type stated
~ in the preamble, comprising:
- an actuating cylinder engaging on at least one wheel for mutual displacement of the
wheels.
20 The actuating cylinder is preferably adapted to exert a biasing force. Lead
frames of varying thickness can hereby be displaced and/or positioned by the trans-

_ porter. Another advantage of the actuating cylinder is that it can be employed to exert
the biasing force, this biasing force likewise being variable. Depending on the type of
lead frame for transporting, the biasing force exerted on the lead frames can thus be

25 varied in simple manner. It is also possible to move the wheels so far apart with the
actuating cylinder that a lead frame can be easily removed or inserted. By coupling the
actuating cylinder of a transporter to an intelligent control it is also possible to control
the clamping force of wheels and/or moving apart of the wheels by means of chosen
variables. The actuating cylinder also renders a mechanical spring element unnecessa-

30 ry. This decreases the susceptibility of the device to wear. The actuating cylinder can



actuating cylinder that a |ead frame can be easily renpved or inserted. By -
coupl i ng tW@99/03317 actuating cylinder of *a transporter to aPCTNL88/AW3YeNt

control it-is also possible to control the clanping force of wheels -
and/ or noving apart of the wheels by neans of chosen vari abl es. The
actuating cylinder also renders a nmechart cal spring el enent unnecessa- 3 O
r Thi s degreases the, su I biJity of th vice t The actuatin
c§| i nder caiso be employgg %clsprgnge ement, whic en'ncreases &e\éﬁnblhty of the g
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al so be enpl oyed as dynam c spring elenment, which increases the flexibility -
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plurality of tra In a preferred enbodi nent the

sp
act uati ng cfﬂtﬁoﬂr?gflPf‘ga]r'tﬁt"é&'taﬁﬁpé’gefsnto the frame. 10 Wth this neasure the.

transporter can Inadgsteferredledibodithent Y ARAEting Yy Thdepi ﬁrﬂ:gi‘a‘ied into th@fffatn'néml arly
advant ageous in the conpl ex devices for procéssing |lead franes. Due to

i nt egr atP onWdth thisaneasure thetranspertercan daks 2 @latareb/cﬁomﬂstrfpgeewh@haa ively few
pr ot rudi ng t m [, a Such a
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the wheel s nsl at uide rod,. and a recess
receiving t %‘Sg{&rﬂ g%&%g Ehse t%”?%‘mfé 3“ éaﬁ? af%ﬁatransportﬁné 'ﬁ‘UF‘a‘ée rod is
herein pref&:uadbtqbsmldtmg xhds»qrensxaé in pmatucmhen wheel s are pl aced
practically agai ach ther ts relgtjve tqg the frame. By
exerti ngga force oeherpre W@é‘g ﬁ %fe‘?}ltg H?F?iﬁrﬁgml!fé“‘rﬁ’c%’éd apart.

It is thus pasmtdbieguil®fod, Bid 8 &ess recédivinglhe Eﬁl@é%&ﬁ'&ﬁﬁﬁ%ﬁ%%ft fleCause
t he wheels to nove apart dur i ng an i ncomng ram novenent. This is
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the guide rod the wheels can thus be moved apart. It is thus possible, for instance in a

20 press construction, to cause the wheels to move apart during an incoming ram
movement. This is particularly desirable since the function of the transporter is
required particularly between two successive operations. It is precisely during per-
forming of a determined process that it is usually undesirable for the transporter to -
engage a lead frame. Due to the guide rod construction the closing of a press, i.e

25  generally the moment at which the process is carried out, can be mechanically coupled
to the moving apart of the wheels of a transporter. Another advantage is that such
guide rods can also be manually depressed in simple manner, whereby it becomes
possible to move apart the wheels of the transporter manually.

In yet another preferred embodiment, the running surface of at least one of the

30 wheels is provided with a substantially cylinder jacket-like running surface for
engaging on a lead frame and a standing edge connects onto this running surface on
one side, whereby the minimum mutual distance between the running surfaces of the
wheels is bounded. The standing edge of a first wheel will in any case lie against the

running surface of the second wheel when the wheels are urged against each other,
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formng of a determ ned process that it is usually undesirable for the
transporter to engage a lead frame. Due to the guide rod construction
the closing of a press, i.e 2 5 general I:§/ t he rmrrent at which the process -

is carried out, can be nmechanically coup to the noving apart of the
wheel s of a VheapRyibe mﬂl“&ﬁﬂfﬂﬁ‘épfﬁlﬁ/‘ﬁhﬁ“dg\@m slanding edggdsleft cleargthede rods can
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ot her,

PCT/ NL98/ 0038 rovided with at least one projecting coupling shaft and the coupled wheel of 8
wher eby the runn surfgce of,the wheel th standing edge is _left clear.
The adviehe 'ég'ﬁport“?ﬁ‘% Peayided with P(SFF%&Q"H%&"“&“& ﬁ Sl@&‘nAﬂéﬂléngaged

relati veiry SéduBliNg of two ﬂﬁﬁi&ﬁ? @pﬁmevm@b&;e@@ﬁ& ﬁx@%d%%kgtrﬁﬁ?eddrfﬁbﬁﬁe agai nst

each other in Si n}é he 1 nventi ol al so conprises an
assenbl y of Wilbba érﬁ%rpash en@radybe%qenm trsnsabrsm anghereisposgangezafa one of

the wheels o r oupl ed for fixed
rotation to %hr?gaé)*n %S‘L°SE‘{A}%§§’FS o rérggomﬁgﬁgrt’gﬁgﬁ%{r}t er. In a preferred
enbodi nment Inhi prefeirncdd:mhotiancm of thaigeEsembly] st lesabnezafthé manspaiters lie

orop et na. ol el b AERRRE Sssstpis B S Bt auien °"°
transpori®r ¢16malﬁt(3utlilﬂﬂt metd‘nnapdm%ﬁaﬁmtaﬂile@@tﬁéld‘&cﬁdﬁi FarslRVU R uheﬁo:ah@ﬁt A

rigid 10 coy myt val | S|te transporters has the advantage
that a I ead Piapke wheel $fe Wb Sre R Sagte tahirropRItpEsat heedubed b

transporter Sa@ﬁ&i‘in"g*ﬁﬁﬁﬁutuil Bﬁtaﬂé’élgétﬁvee{l thie transporté‘r?éf‘ﬂl@ abdemibly, E@ﬁ@frhﬂ@s of the
| ead frame during transpo pref erred enbodi nent of the

assenbl y, at©fegapg Ur‘l@h(?f‘“ ih“é llertﬁﬁwqdei‘s‘s pgually des“ﬁ?ﬂ"o‘iﬁ@é&“\hﬂﬁﬂﬁ“%u nting
means for rel,gasaPh ArstRdRpoRSr &rrds Sn&sr\@ﬁﬁ aQ.fahﬁat.@ﬂ Uﬂf?p&itreclvlﬁp of 'ufe“et L

such that the transporter "is transfatable in |on para
rotation20 othergranspertert foe whichepurpdiecaraikdown priot mwmmtcticmammrman be

transporting,Gamn Eeih&dﬁ&ﬁb?cdto%ahze that the transporting axis of lead frames of varying

width remains constant.
The present invention will be further elucidated with reference to the non-
limitative embodiments shown in the following figures. Herein:

25 Fig. 1 shows a perspective view of an assémbly of transporters 1,2 for trans-
porting lead frame 3. Both transporters 1,2 are provided with two wheels 4,5, the
respective running surfaces 6,7 of which face toward each other. Between running
surfaces 6,7 of wheels 4,5 is engaged a lead frame 3 which is transported in a trans-
porting dix"ection P3 by rotation of the wheels as according to arrows P1, P2.

30 The upper wheel is rotatably connected at a stationary position to a substantial-
ly C-shaped frame 8. The lower wheel 5 is rotatably connected to a support block 9.
This latter is connected via a piston rod 10 to an actuating cylinder arranged in the
bottom of frame 8 and not visible in this figure. The top part of support block 9 is

rigidly connected to two guide rods 11 which protrude above the top of frame 8.




‘adj usting the nmutual distance between the transporters of the assenbl y.
Lead franmw099/03317 of varying wi dth can t‘hus be transportedPCT/INLO8/0MMGal | y
desirabl e -herein that a trans- lation of a first transporter .
corresponds with a translation in opposing direction of the 2 0 other
transporter, for which purpose are know4 prior art constructions which can
be - used. It is thus possible to realize that the transporting axis of
| ead fr anmesAtanged {9y thig purpose innframp Sraseregcasses inta whigh guiderods 11 are The

pr esent inv&%{e n wll be further elucidated with reference to the non-
limtative enbodi nents shown in the following figures. Herein: 2 5
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: 99/ 0331 .
]I;EZ'Ia';TEILSS / 00396 "}%)a connecti%nzoetween rotatable shaft 15 and upper wheel 4 of transporter 1

Arranged f ofs s hafivdnepGiteriltah bR Riffedan xiaP AREGARM rbktive Wihefd 19 Wiguf ods 11
are I nserted. For synchroni zed drive of the two

t r anspor t er tisyresulingindmmediate brgakingof thg ¢apnection bedwericiorablg shafiddsangs
coupling ro : i r AR porter 1 is
bl corte AR, T RLS Spbnd P MRS biE iR LORTR

The dri ¥8 of3.thoaaspdjustment df the traksportpigawisthy bfithe assemily aftranspertex81,2Thi s

mount ed shaMeh gz e e 8P \elimabe 3 Bor nkporila PRI AU 1 Lot hea
wheel s 16 osanvwdposhion/thag@anipoetetsel2 are fixddorits cirfying\bldeks 8. A displatemigiti on a

i f | i f.tr rters 1,2 n be, P
plurality Oof &lséso?t e cla(x?rilin% blgck%rﬁprgsutlt% u? a d:splz‘i\'caemegte in opposing direction of the

other carrying block 18. This construction serves only by way of example. It is equally
20 possible to place transporters 1,2 in slots or connect them in other manner to a support
frame. The second transporter 2 is provided with a continuous recess 19 which
connects onto a central opening in the upper wheel 6 of transporter 2. During axial
displacement of transporter 1 and/or 2 the coupling rod 12, which is rigidly connected
to transporter 1, will be able to displace in axial direction relative to upper wheel 6 of
25 transporter 2. It will be apparent that the coupling shaft 12 and the central recess in
upper wheel 6 of transporter 2 must have a cross-sectional form varying from a
circular shape, this on account of the rotation rod coupling of upper wheels 6 of
transporters 1,2.
Fig. 2 shows a detail view of two wheels 20,21, of which the upper wheel 20 is
30  connected to coupling rod 12. The running surface 22 of upper wheel 20 has a
cylinder jacket-like form, in contrast to that of lower wheel 21. While lower wheel 21
does also have a cylinder jacket-like contact surface 23 for engaging on a lead frame,
a protruding edge 24 adjoins this contact surface 23. This protruding edge 24 bounds
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The connection between rotatable shaft 15 and upper wheel 4 of transporter

1 is such that transporter | can be shifted in axial direction
relative to shaft 15 w thout this resulting in i nmedi ate breaking of
t he connection between rotatable shaft 15 and upper wheel 4. The

Yposition of ttlmrmpmrmmdmtansc betwsernninoingmirtace 32 of bpperiwheebpancheontadtt 15
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relatively si R‘BT V\F%ﬁ?’W&&ﬁ qm%gchsszlg ip framg 8. | east when | ower wheel 21

engages lead franme 3 only by neans of contact surface 23.
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1,2 and I'ng unit 13 shown in fig. 1. early vis

in the cut-away transporter 2 is the cylinder construction arranged |n
the bottomof frame 8. A piston 26 is connécted to piston rod 10 for
Nertical displacenent of support block 9. Piston 26 can be displaced by
‘means of a 10 medi um t hr ough feed and di scharge conduits 27,28. Support
block 9 is thus displacea- ble in vertical direction. Bearings are
accommodat ed in support block 9 for rotatable support of | ower wheel

5. In addition to a vertical displaceme@LAIMSupport block 9, it S

al so possi ble using the cylinder construction 25 to exert an upward

di rected bias on support bl ock 9. Wieels 4,5 can thus engage with an

adj ustabl e bias ong arrlaﬁﬁfértf:fﬁﬁ@eahffrarﬂes, comprising: This figure al so shows
that the upper wheel of "transporter I S provi ed Wi t h cen&ral

aperture for pavsioaable wheels @GGWPWQ“VJG‘“ES TunHag é‘é’ﬁ"‘l"l“'&&f&]ﬂgﬁl %4 upper

wheel 4 conne Qltv& S in frame 8. WD 99/ 03317
PCT/ NL98/ 0039%’%"‘% ch Biefieets)

CLAI M5 - a frame supgortifig thespleelsandor | ead franes, conpri sing:

1) gl bt o st AU ST e A é‘?es

Jand 5 - an wheelati ng cylinder engagi ng on at | east one wheel for nut uaI
1 di spl acenent of cl ai,med ,in

h wheel §.. . . 2.. T ,
lclaim1, wherei ntt ET@E?H?é'te?ﬁbaeW%‘d‘e‘?]a’i"% la&'&ﬁ‘ieérh{h%ggl%g{"tfgéyéﬁ‘gﬂ is adgpted; g

force. to exert a biasing force.
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3. Transporter as claimed in claim 1 or 2, wherein at least one wheel is
10 provided with coupling means for a drive to cause rotation of the wheel.

4, Transporter as claimed in any of the foregoing claims, wherein the actuating
cylinder is integrated into the frame.

5. Transporter as claimed in any of the foregoing claims, wherein at least one
of the wheels is connected to a translatable guide rod, and a recess receiving the guide

15 rodis arranged in the frame.

6. Transporter as claimed in claim 5, wherein the guide rod is so long that, at
least when wheels are placed practically against each other, it projects relative to the
frame.

7. Transporter as claimed in any of the foregoing claims, wherein the running

20 surface of at least one of the wheels is provided with a substantially cylinder jacket-
like running surface for engaging on a lead frame and a standing wall connects onto
this running surface on one side, whereby the minimum mutual distance of the
running surfaces of the wheels is bounded.

8. Assembly of two transporters as claimed in any of the foregoing claims,

25 wherein at least one of the wheels of a first transporter is at least coupled for fixed
rotation to one of the wheels of a second transporter.

9. Assembly as claimed in claim 8, wherein the coupled wheel of the first
transporter is provided with at least one projecting coupling shaft and the coupled
wheel of the second transporter is provided with a recess for receiving this coupling

30 shaft.
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3 Tr anspo?"f‘b”"?ﬁ‘cl aimed inclaimil or 2, wherein at |east BRENWI&AI9s 10
provided wi'th coupling neans for a drive to cause rotation of the wheel. _
4. Transporter as claimed in any of the foregoing clainms, wherein the
actuating cylinder is integrated into the frane. 5.
Transporter as cly i | east one
of the wheels is ?o%ﬁ%’ifmﬁg%%lagﬁ%&rlgﬁc&qggfb %&Lgar oé‘s y%%a&éﬂef @é‘é@ I-

recei vi ng t hersguprowided wnmdomrmtrgrmeangefdr relh:asilﬂe fm:armng of the transporter of.a

Transporter as_c] ai ned re| de tod.is sq. long that,
at ¢ 305oih Sr it T % spinsibiodsis Bttty REdRoiRd |
proj ects r elrafativi® akie of BSvheel. frane. . Transporter as
claimed in any of the foregoing clains, wherein the running 20 surface of
at | east one of the wheels is provided with a substantially cylinder

] acket - | i ke running surface for sagaging on a lead frane and a
standi ng wall connects onto this running surface on one side, whereby
the m ni num nutual di stance of the runni ng surfaces of the wheels is
bounded. 8. Assenbly of two transporters as clained in any of
the foregoing clainms, 25 wherein at |east one of the wheels of a first
transporter is at |east coupled for fixed rotation to one of the
wheel s of a second transporter. 9. Assenbly as clained in
claim8, wherein the coupled wheel of the first transporter is

provided with at | east one projecting coupling shaft and the coupl ed

wheel of the second transporter is provided with a recess for receiving
this coupling 30 shaft. WO 99/ 03317

PCT/ NL98/ 00396 7 10.
Assenbly as clainmed in claim8 or 9, wherein at | east one of the transpor-
ters is provided with nounting neans for rel easable nounting of the
transporter on a  support elenent such that the transporter is
translatable in a direction parallel to a rotation axis of a wheel .
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