WO 02/ 089552 PCT/ SE02/ 00753 1 A METHOD FOR HANDLI NG BOARDS | N A COVPONENT
MOUNTI NG MACHI NE AND A COVPONENT MOUNTI NG MACHI NE FOR PERFORM NG THE
METHOD Tewbriwmsdssii el d The present invention relates to aPCargEoneNts3
nount i ng machi ne conprising a board carrier, a conponent nounting head,
and a board handling apparatus conprising 5 exchangeabl e board cassettes.
The invention also relates to a nethod forlhandling the boards at the
machi ne. Techni cal background Today nany types of conponent nounting
nmachi nes 10 _existl.A SIVAS ; ST, _.,0__ Sf ]_E 2 ﬁt_mi ion
are those initial B € 6 W 65— 5FOv from
cassettes. A priBACRENEnANRI AeCOMPONRNS NPONTANS HACHAPG! FORs PERFORNINCan
out put cassette for carrying unprocesgggggggﬁgga i.e. boards which are to
15 be provided with conponents, and pr rds, i.e. boards on which
conponents have been placed, respec- tively. In operation a board is
fetched fromthedmputal cosselte and placed on the board carrier. Then the
board carrier TS moved along a first axis, or y-axis and the 20 nounti ng
head i s noved al ong &% 3 i%?v%?t%@%x?%latp%? pend? cCoPEPCES the first
axi s, for positnamiihdg heacibuat ¢ogp headhg ed abdyedt eatheebpas dcompbhent
conponents are _ nn n%§d qga%he Q9arq% Figaﬂl l:tLhe t hus g£ocessed bo§rd on
the carrier isﬁﬁﬁn %>QH% 0 tﬁ%? cAsBRTte ANdand? ndrres uH%r%%%%%éa B8ar d
is placed ob thxdanderblé\herathecasmptesasbeet envenkiphyalandrelates
consequenty, he Suldiloq CASSChLEL Bnd Ubhe B8 PRET AL OERLoRLARER L NOSE
cassettes w th new ones. ere are other principles for the very nounting
of the components, such as fixing the board on 30 the carrier and then

nmovi ng the nountdkhhead pacbotbuXd and y directions, or noving only the
carrier both in X and ditections. Before continuing to discuss this

prior WO 02/ 089552 P9 M@y sgypes of component mounting machines
10 exist. However, the ones relevant for the present inven-

tion are those initially defined, i.e. those where the
boards are provided from cassettes. A prior art machine
of this kind has an input cassette and an output cassette
for carrying unprocessed boards, 1.e. boards which are to
15 be provided with components, and processed boards, i.e.
boards on which components have been placed, respec-
tively. In operation a board is fetched from the input
cassette and placed on the board carrier. Then the board
carrier 1s moved along a first axis, or y-axis and the
20 mounting head i1s moved along a second axis, or x—-axis
perpendicular to the first axis, for positioning the
mounting head relative to the board, while components are
mounted on the board. Finally, the thus processed board
on the carrier is put to the output cassette and another
25 unprocessed board is placed on the carrier. When the
input cassette is empty, and, consequently, the output
cassette is full, an operator replaces those cassettes
with new ones. There are other principles for the very
mounting of the components, such as fixing the board on
30 the carrier and then moving the mounting head in both x
and y directions, or moving only the carrier both in x

and y directions. Before continuing to discuss this prior



2 art, a few definitions are to be made for the purposes of this
application. By "board" is neant any carrier on which conponents can be
nount ed. BY 0208FpDnent” is nmeant an el ectronic el enent, WATSEIDENTSDHE
mounted on a board. 5 By "nount" is meant to pick a conponent and place it
on a board. Wthin the technical field of this invention one type of

rel evant conponent nounting machine is ofte call ed a pick and pl ace

nmachi ne. Since ghe, %Z&@fd@fi}l@ﬁﬁﬁéﬁ§ ate€tolbe hHaberoof tA0 ?Q@F@%efsh%tf it
can hold, is nore or s standardised and relatively limte he time

used by t he opéFQ&%waR ?ﬁaﬂﬁﬁﬁgéBYheb%%Eget%%sm?§nEu EYaﬁ?FﬁFeFePQtlve to
the wuseful tinmnidt campdhdagtsotponeatsoantatl Bpardsmpehdntr ascassatte.

This al so causes a fubstantlal |dIe tine. égrca Sbth nma hlne |n% whi ch

du
it is unproductlve course |? moUI%h%e i Ap 0587 b 8 16" n8regs
hei ght of aScasBy sttawnt’bwes deedmtibdtyich @rdempmedecaeelsplahe i.dl ent ianme

per board. Furtfer t%ﬁ&'i‘ii?e{hé’fté’ QI ELeEVERL L QNS H%n LBE BRE! od
IE)C? e s

is high. These problens are larger t er the nu conponents
mount ed on each ¥RFaret #%#6V5@ﬁ|%@mﬁ9@6@¥f@@@ntbngomﬁéh%ﬁ@ é509§t§ﬂated

problens, consigdsi&d 2 pPok dahandiing apeRiatys which conprises a | oader
for providing boards to a conponent 5 nDuntln machi ne and an unl oader for

fetchi ng boards fromiffe e ®ach %%%S%? Qaj - Foatdf BWEPEAI 8Ader has
an upper ﬂ:asse:tdaardwlidﬁt at | cawrheadsei s embobder, 1eashsaaﬁdaﬁ:heeeaf and

hol ding a pIuraI assettes., and a elevat vi ce,
Cassetie i 5 fertHAE YT M tpnde bhe BuTe Y Set By abF e Brattioththne
el evat or deV|cesthmhgmxmhetmwm@@tt©$ i pastilngt bobids. rEdbatemehtboahd which

Is removed framdfg InpW f@f%ﬁéﬁxﬁtiﬁﬁe ﬁgﬁéﬁtés Juo%ﬂeﬂoa?_@@ 3 %8 W‘re”

t he i nput cassette I's enpty ower ed Into t
cassette hol derd GHhF3eLBS. a%%fﬁe@lwnqia'ilﬁ%%ltac%@@ét@@tié pogLei 5%@ ff@lﬂf

| oading begrdschAlhLimatd vehyrifg PhEVRIOF 1§ hiRbe8duet ePebyost BBurse
it would be impossible to increase the height of a cas-
sette towards infinity in order to decrease the idle time
- per board. Further, the number of operator interventions
per time period is high. These problems are larger the
20 smaller the number of components mounted on each board
is.

A prior art effort to solve the above stated
problems, consists of a board handling apparatus which
comprises a loader for providing boards to a component

25 mounting machine and an unloader for fetching boards from
the machine. Each one of said loader and unloader has an
upper cassette holder, a lower cassette holder, each one
thereof holding a plurality of cassettes, and an elevator
device. An input cassette 1s fetched from the upper cas-

30 sette holder, placed on the elevator device, and posi-
tioned for loading boards. For each board which is
removed from the input cassette the cassette is lowered
one step. When the input cassette is empty it is further
lowered, and put into the lower cassette holder, while

35 another full input cassette is positioned for loading
boards. Alternatively the elevator is raised step-by-step

while loading boards.



whi | e | oadi ng boards. WO 02/ 089552 PCT/ SE02/ 00753 3 However, while
reduci ng the problens di scussed above, this prior art solution adds other
probl ems. wOe/089%83 or problemis that it adds a substanti alPCasgore7ss

conpl exity by introducing a nmechani sm for aning the 5 cassettes

hori zontal ly between the cassette hol ders a% t he el evat or devi ce.
Further, the board handling apparatus requires a substantial anpount of

space. Sunmary of tﬁ&ﬂé\%’@“ﬁhl@ﬂléoré&ut§n§ntﬁgl ﬁ%]o@&mshalg&ﬁégea
invention to praovide a conmponent nDuntlnanac i he having a board handling

appar at us mhchﬂW€H%cé§h%ﬁep¥?ﬂ€ bhsanelthyRarddpePaPEr PEePLEBSE:r d OPsr
Ioadlng/unloadumgjdﬁepﬂaﬁhemelmﬁthabo@tdadaasaeEUBStanhnb@ dégk@bn@f or at

I t bst ant 15. d th bl dded by th i t

ol uti on for HATRRIo: Svey o oadbrt B8, STHPS e and oAt TO5108 & & (are)
achi eved acbor ditagsetives heopi esehdlipveativeanbyhpr cusdengeahnitieed and a
e havi g e deauces defingd birLhe PORRCRdanl Adaghabge. Freferyed

enbodi nents are firned rnt e en ent clai'ns I'n acc nce with
the invention t3RPbH}ees r%qubb¢a|ﬁeaubytanééﬁéoﬁ@ﬁunﬁngﬁtsngc&achune
conprising a board carrier; a conponent nounting head; and a board 25
handl i ng apparatus, said board handl i ng apparatus com prising exchangeabl e
board cassettes2y h en ality of board cassettes, which are

arranged toopro- VIdptuﬂ@r@@e@ﬁf@cboafdsheapﬂeaeﬁeCQﬁdeﬁtubaltbyp@Bv@a@rd
cassettes, mhlch are arragqg to. rgceggﬁﬁgroggssed 30 bgardE agd a board
movenent devi ce® THIRIPTET A ARGERY LD § G25i0Pari PY25F GApF&EESsed
boards in parMdp@afmmbssmhs@hn;edttgssthaltameoushyumednbgaad bpesttor
oL O SOSFSAEIO0 SRR CaRLET AICLO TR B WAL O
board carrier |¢ﬁ$ﬁ%ﬁﬁ%ﬁse%bhhep@ﬂOldlngr or at least substantially
15 decreasing, the problems added by the prior art solution
for handling several cassettes.
This (and other objects) is (are) achieved according
~ to the present invention by providing a method and a
machine having the features defined in the independent
20 claims. Preferred embodiments are defined in the
dependent claims.
Thus, in accordance with the invention the object is
obtained by a component mounting machine comprising a
board carrier; a component mounting head; and a board
25 handling apparatus, said board handling apparatus com-
prising exchangeable board cassettes including a first
plurality of board cassettes, which are arranged to pro-
vide unprocessed boards; and a second plurality of board
cassettes, which are arranged to receive processed
30 boards; and a board movement device, which is arranged to
move a plurality of unprocessed boards in parallel and
substantially simultaneously from said first plurality of
cassettes onto said board carrier and to move a plurality
of processed boards in parallel and substantially simul-
35 taneously from said board carrier into said second plu-

rality of cassettes respectively.



rality of cassettes respectively. W 02/ 089552 PCT/ SE02/ 00753 4 In
accordance with the present invention a first and a second plurality of
casset t esware/osassanged at the machine for parallel handl ipog/seb2/@7pd ural ity
of boards. In other words two sets of cassettes, each set conprising 5 two
or nore cassettes, are present. Boards are fed to and fromthe board
carrier in parallel. This results in a greéter nunber of boards avail abl e

for the mounting opgfaldad iﬁﬁﬁ%ﬁé“&i@s&ﬁfﬁ%&%ﬁgﬁﬁyayf?iré‘ébéhg“‘

tially | ess conpl ex mechanics than in the case o ove di scusse
prior art board HE-ITGP EppatBEYsCf ofashakhbes ngra pruragedyabf thassettes.

Further, less tidmfed rdoasshrdBlSPENindYiiheopPergioraf ot ycassebheds.
exchange pur- poses in relqilon to the cgse of one |n§ut cassette and, one
f

out put cassettet? IBEDEF JFPFEF HERaRTRYebf CRRRSRERI 82 aRcBFHI RGTPELEREY
present inventitfo icr thhate t s s@UDE S Ngaopepat sent geBesrdal hyei Sedote and
efficient, and in rticular . when it _conmes i chi,nes wherein the_board
carrier is nov ‘%@?%E%ﬁb%?r oar d" handfti aﬁ%@%??bn?hﬁﬁe¥%sggg?d%na?e

| oaded and 20 wversded, nandea abuncangs pasatianlewherethhemasnbahg nmounti ng
is perfornmed. This.isS; t rali 0 S deg LN _
machi ne, i.e. pIé%gg§3%yﬁﬁg%%o£§dpﬁga?%#%%é %%%%?@%%ecégﬁé 2F E%ggaaased
for nmoving the tisdaky kass i epnpbencbachapipdabdahahdl Fhg paset PénthAd the

25 mount i ngoposiddRn dss&hys&@doBYot hgrnupberd0haRQBi s SBparkted Byrthe
board carrier. Thus, this |£veni|on IE 5art|- cuIarI% advangageous for
split-axes macHt 1D tR Ot VY t e 9RFSSEbREr ngubpRPEAL i 0RSPsthBRePeT

efficient, sinwaaveralshoat dsyatikel opdedtonl dadedass88tsabskanahgkl pur-
si mul taneously. Further, in_accordance with th resent jnventi there is
or ovi ded @ met IR T or haRE T e hoat dEF nCaSRoRt BBRentPHbuREFRECRECRE e
conpri sing the stepsutgfut adasweitg.a plurality of boards substantially
si mul - 15 A further advantage of the machine according to the
present invention is that the mounting operation gener-
ally is more efficient, and in particular when it comes
- to machines wherein the board carrier is moved between a
board handling position, where boards are loaded and
20 unloaded, and a mounting position, where the actual
mounting is performed. This is due to the plurality of
boards loaded in the machine, i.e. placed on the board
carrier. Then, the time per board used for moving the
board carrier between the board handling position and the
25 mounting position is divided by the number of boards car-
ried by the board carrier. Thus, this invention is parti-
cularly advantageous for split-axes machines.

Additionally, the very loading operation is more

efficient, since several boards are loaded/unlocaded
30 substantially simultaneously.

Further, in accordance with the present invention
there is provided a method for handling boards in a com-
ponent mounting machine comprising the steps of:

a) moving a plurality of boards substantially simul-

35 taneously from a first plurality of cassettes, arranged

in parallel at the machine, onto a board carrier;



35 taneously froma first plurality of cassettes, arranged in parallel at
the machi ne, onto a board carrier; WO 02/089552 PCT/ SE02/ 00753 5 b)
processi nyogiogbspt ural ity of boards by nounting conponenPETISEe/@0M C)
noving said plurality of boards substantially sinultaneously and in
parallel fromthe board carrier 5 into a sscond plurality of board
cassettes arranged in parallel at the nmachine and noving a next plurality

of boards from sai g, ';Kx%cé’éé'fr?é 'éé/l&fpﬁ?ﬁﬂﬁfsoﬁ%&afcﬁ@ bPOREEGnERRET er;
g) repeating steps b- c until said first plurali 10 cassettes are

enpty; and h) STRARFHES cBRIBIYRE and repeating the method fromstep a.
This method provi desc)f afiod ey Seured asivard BOes &S M@rdm@@w@anﬂﬁafyﬁ her

obj ects and advant es of t sent_inv be di;scussed bel ow
by means of oxEuPT ARy RSRI T TR LT R Sbstr B 5 e F e RiFRgs 20
Exenplifying enboh nrendscatd theuraveny i of wwatdbeasslestes bedraeyew wnt h
reference to the i . per spective
vi ew, shows an e%%dpg@a%y @r?e rg%%@gh%%%w%irg%para us %:%%?gllﬁg ?g t he
present 25 i nveraidm Ginempsaid birst cobponkihty netintapgebehi prtat thehi ch
the apparatus i, ardangedicFig. 2, in a perspective view, indicates an

enbodi ment of a nachi ne according to the present invention, which machine
conprises the board harkfRIRE T appRR At o, said Ffgrss’ PHAFLSREweLt he

machi ne i ndpcatethddrdd g . ae edpy fi&nd4, in a perspective view, shows the
very handling of tq% qgggﬁgnglng cassettes and repeating the method
from step a.
This method provides for the same advantages as the
machine.
15 Further objects and advantages of the present inven-
tion will be discussed below by means of exemplary em-

bodiments.

Brief description of the drawings

20 Exemplifying embodiments of the invention will be
described below with reference to the accompanying
drawings, in which:

Fig. 1, in a perspective view, shows an embodiment
of a board handling apparatus according to the present

25 invention and parts of a component mounting machine at
which the apparatus is arranged;

Fig. 2, in a perspective view, indicates an
embodiment of a machine according to the present
invention, which machine comprises the board handling

30 apparatus of Fig. 1;

Fig. 3 fully shows the machine indicated in Fig. 2;
and

Fig. 4, in a perspective view, shows the very
handling of the boards.

35 4
Description of embodiments




35 Description of enbodi nents WO 02/ 089552 PCT/ SE02/ 00753 6 In a preferred
enbodi nent of the machine according to the present invention the machine 1
conpri seswaobosgsd2z carrier 3; a board handling apparatus PCT&ENR/@78Dnmponent
nount i ng head, which is not disclosed; however, it is 5 constructed in
accordance with prior art. The machine 1 is a split axes machine, wherein
the board carrier 3 is novable along a first axis, or Y-axis, |I-I and the

conpo- nent m)U“t'ngfrh%‘%ﬂéfé@@@'&n@é&ﬂﬂe@ts@ﬁoﬁ@e%aéhlﬂé Hecd¥isng
perpendicular to said first axjs, fo ositioning 10 the conponent nDuntlng

head rel ative t'& a:klf‘oé?%e%eré{arrrﬂé%lntjo t FRS PRAT T REr 1 8PTBTLBEF of, PSRAEe

the board carri®riier thi sa enbock memdlsamg b@pp@ﬁ@tﬁlgtﬂ aSaadV\agcamgemablte
along the Y-axis, it w.ll_be called. Y-wa S&Q%%% be recs nlsed by

the man skill ed T HPFuiThe?, 1% h%o Wéiﬁ?&:eé’ﬁl ®mount ed
on an elongatedmsaqnnu¢téd imra¢@@r@a@caiwnghnpveoenaraloﬁgetmechength

thereof, 1. Sl I AXLSind N &ﬁ&ré%ﬁut;ﬁé 158&90859&%959&% : t

shown in a boar han I'ng position, at' one en support
i s noveabl e |ntm@bﬁmmlcwgga@e%mz@tc%g@,t@rﬂﬁeamﬁer Tehdanf the sappert

5. The board hangly %Lﬂp@ﬁ{@tlﬁ@ag LOREY S8 Be CXLHRGIL- sé@bﬁdefa‘iQ cggsgLtes
including a first pIurallty board cassettes 9, which are arranged to

provi de unprocesStst RREREHR %%Pl?% ?%e8®1965bﬁ5taﬂﬁla'sEEBnBOﬁFEFQPFPQ of
f25 boaL d cagsettigs cﬂdm%cymmhmlﬁnaﬁg@n@@mt@el@tevyetopaorseasad6b@akdseab
romthe Y-wag Further, .t he boar ng_a us, 7.¢ rises a,
boar d noverent Heviite PO 1HREbOaF g eHEht HoyPeerS POR ONBRERRT 18
arranged to novhis rﬂmbcaﬂlme;ln’ofcmd@@cesg@ddeb@aasisa 6eagon 3flopabakl elloagd
substanti al | ousl t I t t nt o
yan J{E’ aaﬂﬁ 04 %/% P]ﬁ'% 15? Eifsly #l H%&Jgh ywHicﬁ%?fﬁ_ ﬁé ?e%

t he Y-wagon, 'S arran ura
processed boaﬂuﬁﬂ¥ﬁﬁdrbXEﬁbﬁI@ﬁnambl%h%@thmtt%$l9r§rnﬁutah§§ustbe Y"

15 wagon is displaceably mounted on an elongated support 5
for reciprocating movement along the length thereof, i.e.
in along said Y-axis. In the figures the board carrier 3
- is shown in a board handling position, at one end of the
support 5, while it is moveable into a mounting area
20 close to the other end of the support 5.

The board handling apparatus 7 comprises exchange-
able board cassettes including a first plurality of board
cassettes 9, which are arranged to provide unprocessed
boards 6a, to the Y-wagon, and a second plurality of

25 board cassettes 11, which are arranged to receive
processed boards 6b, from the Y-wagon. Further, the board
handling apparatus 7 comprises a board movement device
13. The board movement device 13, on one hand, is
arranged to move a plurality of unprocessed boards 6a in

30 parallel and substantially simultaneously from the first
plurality of cassettes 9 onto the Y-wagon, and, on the
other hand, is arranged to move a plurality of processed
boards 6b in parallel and substantially simultaneously
from the Y-wagon into the second plurality of cassettes

35 11. Of course, each unprocessed board 6a is associlated
with an individual cassette of the first plurality of

cassettes 9 and each processed board 6b is associated



fromthe Y-wagon into the second plurality of cassettes 35 11. O course,
each unprocessed board 6a is associated wth an individual cassette of the
first pluweloiwgsef cassettes 9 and each processed board @oTiISEon&EsxTi at ed
WD 02/ 089552 PCT/ SE02/ 00753 7 with an individual cassette of the second
plurality of cassettes 11. For sake of sinplicity the boards supported on
the top of the cassettes are shown, while, as knowmm fromprior art, each

cassette of COWh%ﬁaQﬂﬂpfﬁ§f§1@u£9”&§s§§ﬁtéfoﬁoﬂﬂérEQ@BB& Bﬂu£8919§ 8§Ch
ot her, each conpart- nent_ carrying a respective board. Mfre particularly,

in the present Grsolirhtllt WEOT hoake WoveHBRtigelyckhesbparder aRgRATEET
push the unproGn egsedboasstpa @&lés@{téﬁeaf:ér§hoﬁhurﬁhhl¥ Ofascaﬁseht es 9

10 and onto the Y-wa and to sh t ocessed boards 6b, off th

Voungon and | neF b S M bl (FATh (GA0TeLbS O LeruesTI CPBRRbEEFVal Fumry
order to cobpl pdierewdrpd hiemebioar on movenefitedeki cehés, ceaphi sespartir st
set of paral n cond set of parallel 15
novenent nenben%wfgqxﬁﬁgy{nﬁﬁers %%é§¥ ?%dbsafgf set are jointly attached
to a first feeding Wagoh Hortivikhclys, hovele epb@@kn‘én@nbgmmeatongha first
el ongat ed gui dg,gl-q b plhait Voot e meabes sa0fasgbd £608dnSehe linBLee-

jointly attached to a second feed |ng wagon , i's nmovabl e 20 back
[

and forth al onFSERRNRILES 0PYaP'ell 9 HQGZSlrﬁﬁlﬁluFPFéFYaﬁé sae8R/Etgsi des
21, 25 arejper I@Hﬂlcﬁw@rtﬁ@ theagonhpxasd! td. plE@ﬁhtl@@ep%cbBgeﬁegdh@@sv\@gons
19, 23 is con £ dt respecél ye, drjving uni % controlled by a
control unit (ﬁﬁf §ﬁb W%QO%r%% l%E%r ??ogeﬁ?n?hg Ega#égﬁiﬁ &gons 19,
23. Even if thesetonds oll unespeésthotlyexphicrtiéy sbovoppliethkicklvédhmanew | |
be able to con- str nvention n Ln f.this
<¥%ﬁ?Yémeg% §QDYED i? gé%ﬁFfsgi5 £¥ LEYW QL kS ngggrngly

descri ption. Cbnseque AoV enen arérecip
di spl aceabl e allsng m¢1‘eem¢m’stm@hlue3a$ 38D, i agdod sasendt sst9ofndaasidsd t he

Y-wagon regpecti welyent BACHLERSSEYt erRe ddnbOLds15eyer aheboards Getf Qb

jointly attached to a first feeding wagon 19, which is
movable back and forth along a first elongated guide 21.
- Similarly, the members of said second set 17 are jointly
attached to a second feeding wagon 23, which is movable
20 back and forth along a second elongated guide 25. Said
first and second guides 21, 25 are perpendicular to the
Y-axis I-I. Each one of the feeding wagons 19, 23 is con-~
nected to a respective driving unit 22, 24, controlled by
a control unit (not shown) for proper operation of the
25 feeding wagons 19, 23. Even if the control unit is not
explicitly shown, the skilled man will be able to con-
struct it, by conventional means, in view of this
description. Consequently, the movement members 15, 17
are reciprocatingly displaceable along the first plural-
30 ity of cassettes 9 and across the Y-wagon respectively.
Each cassette 9, 11 holds several boards 6, for
example 24 boards. Each board 6 in the cassette is sup-
ported by, for example, an individual plate 27. The
plates 27 are arranged on top of each other and spaced by
35 a small distance, enough for a board 6 to be readily
inserted into the cavity between two plates 27. In order

to comply with the task of pushing a board 6a out of a



exanpl e 24 boards. Each board 6 in the cassette is sup- ported by, for
exanpl e, an individual plate 27. The plates 27 are arranged on top of each
ot her andwepawgrdsby 35 a snal |l distance, enough for a boaPdTBEVBOWISS readi |y
inserted into the cavity between two plates 27. In order to conply with
the task of pushing a board 6a out of a WO Q2/089552 PCT/ SE02/ 00753 8
cassette, each one of said first novenent nbers 15 is an el ongated

pushi ng el ementga Hieboa) depbsheRe dhi §£ldnfl£atsmgﬂ@ﬁdhﬁemém5@9§tnguags a
hori zontal I y nount ed stick. 15. The Ifﬁ@th of the stick 15 is %ﬁ er._than

the length 5 of®h HELXERERE POShRGsC LBy 1 vPRgPPRETT PREPSF e #Agon
19 the sticks lhias ecmibsplaeet cahgtihetésrsth@tMZonahnly mbuﬁasSeBtQSkQ

and each stick age a corr ondi n pr gc ho 6a, an
"t out of the Tasents olg ara Gh BEnEl Yo dattn S TAErE R ol S  nahy SETERE 10
15 as there5arex&a5@@t¢@ss€¢ten9th@hﬁhomhyedb@mlngnthehélrﬁunﬁeﬁdnsgfour

Th f b d I t t
us, fouL DoandsGa 25 e fedetopar gkl el andoshoLht anegushy entoctBe..

Y- wagon. Sai d second novenent nenbers sense has an pos
i.e. to push boz@dstBhofreassaetyswigand §§Cbn@tiﬁ¥olﬁh@n§é@@na pPaFrarity

of cassettes 1lg dﬂﬁﬂﬁ@%nﬁ@oé@é@é& bber&Weh hagaChuBRYEMER cRMBEr the A
second eIongated ushlng ?nenent or board ggshe 17 which is operative

to push a respe@isRtohe @h%nE?OE%§s%awa% rdgﬁﬁﬁef?6ﬁ1ﬁﬁém§nﬁa 6hCKAd
into the coorespngld ngh@Pe cassethesddtedhe, senobepuibivngepbedentat1l¥har e

| e- mented as_el ongated tongues. | of the.to es 1 attached to
;gg preferably]HFﬁb%?g%?ug?%ﬁsgg?ua’G%%?ﬁ b%iFdﬁh?%ﬁaFE % ﬁgeﬁl?ag?ﬁgéﬁed
to a frane 32 comprssedltanethel gecond teedYwaggon23, such that the plate
3118 Pivo 25 table abodlsdisnd oo Pantal, ﬁéan exdNe7PLYOLI BEL0L Hhe aH' ate
chani sm e

31 is operated by a pivoting ne al so contro
said control Ur@RROWWeR EReKprbeesstd PBoarEeasgsape f@owetHEVXdWﬁg@ﬁ1the

Y-wagon, eagh tanguentSlehs dovBndi yotedl soyt Hat cakskeast aili pnpekhken 33
to comply therewith each movement member is a second
elongated pushing element, or board pusher, 17 which is

~operative to push a respective one of the processed

boards 6b from the Y-wagon and into the corresponding

20 cassette 11. The second pushing elements 17 are imple-
mented as elongated tongues. All of the tongues 17 are
attached to, and preferably are protrusions of a plate
31, which 1s hingedly attached to a frame 32 comprised in
the second feed wagon 23, such that the plate 31 is pivo-

25 table about its horisontal axis. The pivoting of the
plate 31 is operated by a pivoting mechanism 34, which is
also controlled by said control unit. When the processed
boards 6b are to be moved from the Y-wagon, each tongue
31 is down pivoted so that at least a tip portion 33

30 thereof is positioned in the same plane as a respective
processed board 6b on the Y-wagon, such that when the
second feed wagon 23 1is driven forth said tip portion 33
is engaged with the board 6b and pushes the same into a
cassette 11, which is aligned with that board 6b.

35 Each plurality of cassettes 9, 11 are placed on an
individual elevator device 35 and 37 respectively, which

is comprised in said board handling apparatus 7. It is



30 thereof is positioned in the sane plane as a respective processed board
6b on the Y-wagon, such that when the second feed wagon 23 is driven forth
sai d tip woroiogassB3 i s engaged with the board 6b and pusire3/SEhBOESI® | nt o
a cassette 11, which is aligned with that board 6b. 35 Each plurality of
cassettes 9, 11 are placed on an individual elevator device 35 and 37
respectively, which is conprised in said board handling apparatus 7. It is

WO 02/ 089552 P%Qé@@f@@ﬂ?@ use PERS eéél%jré@e USE- T ¥0o 88P85 at §7 el e¥ALORSE 35,
37, consider- ing that the first and second pluralities o cassettes 9 11

are p05|t|onedJdﬁidﬁﬁ%%l?%ﬁsfh%%toﬁHQh%e@o%%g%%u%%lle?F af @@esebtefe?

possi bility of dr la@é\gp@éﬂfmm&@wthbﬁp@éwef@idé@eoﬁethecmnggéﬂl asenent,
i.e. elevation or Iomg%¢gggﬂe$hthe cassettes

bos- sible to dlavhid® $RSTREHE ettt B! 1¥Rb g
cassettes 95 1blﬁywﬁnmm¢hﬂ ecohmoh @l svhioemaechani sm ebatatioheast in

[irst and Second D iH 115 O CReeT TR & 110 oopbet TVl y" af b Bt athShl y

casse respec |ve y are de
attached to theﬂﬂrblﬁsml%\l@‘da"‘eﬂiev@rolomj c*éh%flgst Fod sexanpl pleashi-

cassette can be jid @%@e@té@a@ | 1h a5y aROeIBNGF Of SOMRoRt beEvEasH! Y
managed fasteni ng neans, 5 whi ch’ faC|I|tates t he operation of exchanging

cassettes, quWﬁFh%ﬁ%ﬁWfdP%%da%yl%%ﬁBp%¥a¥%ﬁ PreseYer empedigentpbhist ant
thgt the positiRing }Qil£a:§e1§l?§8§‘§’ﬁié@%ﬁ$et§lﬁl@’gﬂm teE ESraecahat SecbAd
order not to ca obl e or the ar an appar at us

posi ti oni ng coliFQéﬁ SFPF By %N P%E5%§p%%€ﬂv$ﬁyp?F%rdﬁF?CE?HéVe
cassette nacMaﬁﬁacH%MNEoatmeﬁfea$£dcemb®d|@E@Vab@rthevneehbﬂ astor @bmrg
to the present j o) S S a few
exanpl es of altég% I%éQ%#%Od§§§Q%9§ %ééggghePFeve%&gﬁy %ruc?%n details.
These enbodi mrerterararment ber seene aethey etgys hbn-henkgedgfesbepies. nkang,
modi fica- ghong;yidi be-possible vhi hbpe1he: 5£0pe OkchhRgiAYeRLLQB tes,

which is performed by an operator. However, it is impor-
tant that the positioning of each cassette at the eleva-
~tor is accurate, in order not to cause problems for the
board handling apparatus. This positioning could be
20 obtained by known means used in prior art single cassette
machines.

Above a preferred embodiment of the method according
to the present invention has been described in conjunc-
tion with a few examples of alternative embodiments at

25 the level of structural details. These embodiments should
be seen as merely non-limiting examples. Many modifica-
tions will be possible within the scope of the invention

as defined by the claims.

30



as defined by the clains. 30 WO 02/ 089552 PCT/ SE02/ 00753 10 CLAIMS 1. A
nmet hod for handling boards in a conponent nounting machine conprising the
steps of :wboapsassvi ng a plurality of boards substanti al | yPSiTrsEb2/0a7smeousl y
froma first plurality of cassettes, arranged in parallel at the machine,
onto a board' carrirer; b) processing said pl%{ality of boards by nounting
conponents thereon; 10 c¢) noving said pIuréi ty of boards substantially
sinul taneously and in parallel fromthe khgadisarrier into a second
plurality of board cassettes arranged in parallel at the machine and
noving a next plurality of boards fromsaid first plurality of cassettes
onto the 15 board eesthed ; £ Meﬁpﬁmﬂl@go@&@@:s bn Ca uBbipofidhtl hbtfting
plurality of cas ettes are e %,tand h) exe angi ng cassettes and
repeatlng the & f??ﬂﬁ?ﬁr%% 9 S8 nethod as claimed in claimi,

wherein, inSstep c,a)saaving s Halwrreallty/ <m1f boards auldssantiabky plunatity
of boards are Ned, 51 g'fﬁé}ﬁ%%%s@b% 3? %ééé"égefh” g E‘éﬁpédor 2,
ard car i er frs

wherein step b conprises novin ong a
whi | e novi ng aJﬁbmﬂﬁakﬂ%baduﬁhﬁmp%p%%%%ndOQRQsaé@@@ﬁdtCarryeperpendlcuIar

to said first axis fior Dosiddonineaide, munting headosehatbyent@nsihgar d

carried by the board carrier. 4. A conponent nobunting machine conprising a
board 30 carrﬂ%%mP%P%%ﬁi&H%ﬁﬁe%%unt|ng head; a board handling apparatus,

sai d boardipandl i ng @ppesaints mrpﬁmmlwc@ﬁn@@mﬂg bapstagasselyes

provi de- dnpr oc-SXREHF TR TS 0 o SRCOROL Bl uf P15 5 PBOAAd-SAeSEt es.
into a second plurality of board cassettes arranged in
parallel at the machine and moving a next plurality of
boards from said first plurality of cassettes onto the

15 Dboard carrier;

g) repeating steps b-c until said first plurality of
cassettes are empty; and

h) exchanging cassettes and repeating the method
from step a.

20 2. A method as claimed in claim 1, wherein, in step
c, said first plurality of boards and said next plurality
of boards are moved simultaneously.

3. A method as claimed in claim 1 or 2, wherein step
b comprises moving the board carrier along a first axis

25 while moving a mounting head along a second axis essen-
tially perpendicular to said first axis for positioning
the mounting head relative to a board carried by the
board carrier.

4, A component mounting machine comprising a board

30 carrier; a component mounting head; a board handling
apparatus, said board handling apparatus comprising
exchangeable board cassettes including a first plurality
of board cassettes, which are arranged to provide unproc-
essed boards; and a second plurality of board cassettes,

35 which are arranged to receive processed boards; and a
board movement device, which is arranged to move a plu-

rality of unprocessed boards in parallel and substan-



35 which are arranged to receive processed boards; and a board novenent
device, which is arranged to nove a plu- rality of unprocessed boards in
paral | el wod2684551 an WO 02/ 089552 PCT/ SE02/ 00753 11 ti al IPgTSEmubA7sMeousl| y
fromsaid first plurality of cas- settes onto said board carrier and to
nove a plurality of processed boards in pﬁiﬁllel and substantially

si mul tane- ously fronlsald board carrier said second plurality 5 of

cassettes respecid el ysléml€gﬁgaﬁgﬂgnEraaugghagfﬂnglg§u§§1§£9ggﬁgc5@-claim

4, wherein said firs l'ur al Ité oard cassettes ar arran? t one
side of the boa?%F?%ﬁr?%#oaﬁﬂl aPae5dcerariprurafli £9 BPVBoar BlEg3sdétvedtare

arranged at an @ppOssied a&aﬁdgel@fpabglbeﬁrQn@aéﬁbgtanelamgogﬂm%bne—

roun [ mch e g ELaLd 0 pLLT ol 5 b e chald e eougn

devi ce conpri sed
pl aceabl e i 8t o @hdcauseotesardspecstvplural ity of cas 15 settes and

engageanl e Wit Sal s plur abily, Ol UNRLOCESS OflacRPRELIS 0185, RET OGNSl d
novenent thereof onto said oard carri er, ha nd-se Pef
movement mem ber syhevhe th aaédré'crptopéu'raghyydp§pba@edbbésaEbhgssalre

board carri er gﬁg@@egplsnﬁg%bdéabﬁ Qh@rgbaka QBrPEQFuggdeééﬁg beards so

as to performsaid novenent t into said second r al
cassettes. 7. Apk%ﬁ%bhéﬁtOﬁnhﬁ@FﬁgCﬂﬁEﬁFE@Sa§r@IarﬁéHGPﬁ éFaﬁﬁ1OQP°ﬁﬁéﬁeln

said firstignd segoONEr Sehs Bbaparakleleppve- nent nenbers are separately
connected to a respective 25 o erating device for |nd|vhgual peration of

each set of novenen H%Hﬁ@W%O L AL HORE 2GR URE A EﬁWﬁ a8 Eraitfed
inclaim 6, wheretns savidetéist sahd seepddnsetsnent pawvaktkekbomnpreseseat

nmenbers are co ed in n n vice.for _co n
operation of bd? §%%t%e%f8§g§% ifeg m%?gng%n%%%gﬁgghtWﬁécﬁa% F2g9§§
clainmed in claippadafleri8towardepnteathsand 6firstai dlfirprdtitgepfotamevenent

15 settes and engageable with said plurality of unprocessed
boards so as to perform said movement thereof onto said
board carrier, and a second set of parallel movement mem-

~bers, which are reciprocatingly displaceable along said
board carrier and engageable with said plurality of proc-

20 essed boards so as to perform said movement thereof into
said second plurality of cassettes.

7. A component mounting machine as claimed in claim
6, wherein said first and second sets of parallel move-
ment members are separately connected to a respective

25 operating device for individual operation of each set of
movement members.

8. A component mounting machine as claimed in claim
6, wherein saild first and second sets of parallel move-
ment members are connected in common to an operating

30 device for common operation of both sets of members.

9. A component mounting machine as claimed in claim
6, 7 or 8, wherein each one of said first set of movement
members comprises a first pushing element, which is
operative to push a respective one of said plurality of

35 unprocessed boards out of the corresponding cassette.



menbers conprises a first pushing elenment, which is operative to push a
respective one of said plurality of 35 unprocessed boards out of the
correspormiprig/oglssett e. WO 02/ 089552 PCT/ SE02/ 00753 12 1@CTAEecmenpgsnent
mounting machine as clainmed in any one of clains 6-9, wherein each one of
sai d second set of° novenent nenbers conprh&;s a second pushing el enent,
which is operative to push a respective one of said plu 5 rality of

processed boards intm ! he caigesPondhdgneasy wethene 1ds Al@gﬂ@@nigﬂtany
el.ene ar e

mounting machine as cl ajned i laim _ 10 erein sapd pushin ts
pivotable \ sucte (FatC LA 12T n YRE B0 Fon o 'Bach Pasfi RgCenenght PS 10
posi tioned i n andwsnaontmadniptanecahpaisespectevengrpoashesgedlbnantd, on t he
board carrier. X C . oupt i hj [ ' _of
Al ms 4 11, sdla Sacht i DE ki 8. bl PEsAnesrrRonr e Ue, efnSfhe 383
carrier is hovapdlkity ong pradessedtbaxids antot bhleeconpoaspondbnat cAg-head
is novable al @e second axis essentially perpendicular to said first

axis, for positioning the conponent nounting head, relative to a board,
carried by the board tark i @mPamenin Bewpbhent "#SUHES nyS nathined asn cFaniid

in any 20 one xd, Ghidefdid-d2idWhesRi gt 8Eehoat §sadEept eadabrampssuchd. A
conponent nounti.n chjne as clainmed Jjn any_one of clainms 4-13, gaLd board
handl i ng apparéﬁﬂ%tpghtiﬁﬁStc%n5+PsPﬂﬁ é@%eégrﬁ?ﬁhe?%§5%69 BEFPEBC &F each

one of sald figsdéitahshee@comda phorhkohyadfptassedvfes, rabpeethv@5psatd first

and second plurality .of sset [ e h- _ably attached to each
respective el eveaﬁ%?gd%c\)/?%g ?%réﬁign%?%ﬂguég \rltlar)tal‘ cal displacenent of each

plurality of cassetlZs.A3fmponent mounting machine as claimed in any
one of claims 4-11, said machine being a split axes
machine, wherein the board carrier is movable along a
15 first axis, and the component mounting head is movable
along a second axis essentially perpendicular to said
first axis, for positioning the component mounting head
~relative to a board carried by the board carrier.
13. A component mounting machine as claimed in any
20 one of claims 4-12, wherein the boards are lead frames.
14. A component mounting machine as claimed in any
one of claims 4-13, said board handling apparatus further
comprising a separate elevator device for each one of
said first and second plurality of cassettes, wherein
25 said first and second plurality of cassettes are detach-
ably attached to each respective elevator device for
individual vertical displacement of each plurality of

cassettes.
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