The invention relates to an apparatus for the coating of flat-form

substrat Qg offeeffi @l ly of printed ci rcuit boards, sol derp@pfkdsae@ t he

| i ke; whereln the printed circuit boards are conveyed through a first

coating station for the coating of one side of the printed circuit board,

are then turned over and are conveyed through a second coating_station

for the coating of the other side of the printedet - P GABEEN | EP-A-0
§

504 656 discloses such an apparatus, wherein the tiEi g_S,
provided with endl ess belts as a transporter ngdans bBEWeEE :

printed circuit board is held. The turning station 1s open on the side of
the incomng circuit boar I - i l,de, for which
reason air turbul ence ari ggggﬁa{rll@tfhreﬁéﬁgﬁﬁ‘&%&s@gﬁ?@nﬁgaﬁ#ﬁ% t ur ni ng. From
EP 0 586 772 it is known, for &smechlypbprinted cicaudttboaedsbot h si des of printed

circuit boards, to convey the printed circuit boards, after they have ,
passed through a first coating station, into an airflow dryer, in which the

printed circtidinpgioATeRic tb %%rprpafiat&%mmhﬁé ol dtdorRPs shaRa! éspé&ﬂugg

are fastened to a vertically circulating chain.”In that arrangenent, t
printed cir cafiprintedeninguit Hpardsusaldar roasks anfl the likeh whetedn thepaisted ainguil baasisnd an
“upper chain wheel _ yed.. i r_.\Whi I nted
circuit boaryg® {)vee%@gr'%;ﬁ}lrgggg%gﬁ (%g tllﬁ%@%@f%ﬁw r"‘@%? ggé]n %lﬁgr]éﬁtgﬁtpgﬁge?(’:ond
coati ng st atdirenit boairdnarectheh hermse overchngli i€ comayet lteoughpe secindepathiig tfation
printed circuit boards js coated, In that known form of construction,: after
t he second sfPEI@engét"Eﬂagtlnt?‘Ec?grﬂeééfdet‘?féhﬁ)i"i"ﬂ?‘éH'F‘B{'tr%f"r boards must be

i ntroduced into an airflow dryer again, in order that the second side be
treated in the sane manner as the first, previously coated side. That

const ruct i orf;roasER 086U A2 ibis knpwn dlier thegulipase aiicoating hath sidesvotipinted cirgiglet her
LD SRR Sy LA BRI oo AE Rl L ALERlNETE 2
const r uct i ngoating@ptatiomtinte aof aitfloe dryﬁeinmdﬁth theqdintdd difcait begndeareipsediedh t hat
a coat| ng. | r}r%ttoaslplegi%i f?or]dilc')\fg e e?n@n?g,twhcl&nasrterfgsctgljxeodﬁ' toi asvergge}ll?icﬂgtﬂéting chain. In

that arrangement, the printed circuit boards are turned over after the chain has turned

- around an upper chain wheel and are conveyed downwards again, after which the

printed circuit boards are conveyed out of the airflow dryer and through a second

coating station, in which the second side (now the upper side) of the printed circuit

boards is coated. In that known form of construction, after the second side has been

coated, the printed circuit boards must be introduced into an airflow dryer again, in

order that the second side be treated in the same manner as the first, previously

coated side. That construction, as a result of the arrangement of the airflow dryer,

together with the chain conveyor, downstream of each coating station, takes up a

relatively large amount of room.

The invention is based on the problem of constructing an apparatus of the type
mentioned at the beginning such that a coating jhstallation of compact construction is

obtained.

The problem is solved according to the invention by the features of claim 1. As a result
of gripping a printed circuit board by the edges in the turning station and turning it over

by rotation through 180°, coating of the,two_ sides can be carried out in quick
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The problemis solved according to the inyvention by the features of claim
1. The covering neans of the turning station is provided i p-spski@Potdy that
t he vol urfEOQF"‘%"? i.n the covering nmeans is enclosed to avol alﬁr turbul ence

during turning operation. As a result -&-gripping a printed circuit board
by the edges in the turning station and turning it over by rotation through
180[err], coating of two sides can be carried out in quick WO

98/ 48605 ' 3

- PCT/ EP98/ 028d&ession so that the necessary treatment of fhe coated printed circuit board, such as
succession so_ that the ngecessary treatnent.of the .coated printed circuit
board, such3&iow ge%m%“ﬁ 'pg @3@%@?{{”9' ﬁrllt?%ﬂe'gﬁm'e?cf W%S,‘m%sﬂ Sper f or ned

for both cogihfftafiéslRly in a édtlehERRUSIed downdticadi. TRBturAPEStdtoadtsel can
downstream The turning station itself can be made very conpact and, as

a resul t of bemade Ys&Y ARMBAG GRfD?S 2 Faskit PEHIEre BAIBY AFOMMONERHMEHREANE ¥ des of
a printed cj ' eQ,cgq,g the.d ; We) ; % _

space- savi nSM@(L)Hr?th ruc %O%f-51&|dtéb$ggeé uliv%&/)h@? t@'ggn%pge‘, nﬁ??\? R@g\rﬁ% %onveiné-

i || ust r at edspaceggayirtigesondirtiction. wi th ref erence to the drawi ng, in which
Fig. 1 shows, in a diagrammtic side view, a coating installation;

Fig. 2 shows, in the sane view, a nodified enbodi nent of the turning

stati on; ane%, way of ek8mpf@, trel1eVéntioh s ilustiaball iArgredtecdathiewith feférentd & the

enbodi ment of the turning station. In Fig. 1, the reference nuneral 1
desi gnat es HrawiRhdawhié§ station, fromwhich a transporter pathway 2 for
the printed circuit boards (not illustrated in Fig. 1) |eads t hrough a

first coating station 3, in which the upper side of a printed circuit board
on t he t Fandposhews, ima kisgyarimiatic pide viess @ agiating mstallaionce coatiny | ayer or
a layer of plastics material. The coating.station 3 is so constructed
that the edges of a printed circuit board that are parallel to the

di recti on oFfig ransimews, inthessdntd dewga flodified tenstiddimére &f the turning station; and

| Fig. 3 shows, in a diagrammatic view, a further embodiment of the turning station.

" In Fig. 1, the reference numeral 1 deéignates a preheating station, from which a
transporter pathway 2 for the printed circuit boards (not illustrated in Fig. 1) leads
through a first coating station 3, in which the upper side of a printed circuit board on
the transporter pathway 2 is provided with a surface coating layer or a layer of plastics
material. The coating station 3 is so constructed that the edges of a printed circuit
board that are parallel to the direction of transport or a holding element attached to
those edges or a frame holding the printed circuit board arefis kept free of coating
‘material. In a coating device that operates using a pouring curtain, that can be |

accomplished by limiting the pouring curtain laterally.

The first coating station 3 is followed by a turning station 4 which, in the embodiment
according to Fig. 1, comprises elongate receiving elements 5 arranged in the plane of
the transporter pathway 2 and located opposite one another across the width of the
transporter pathway 2 and wﬁich enter into engagement with the edge of a printed
circuit board or with holding elements or frame portions thereof. Those receiving

elements 5 can be pivoted about an axis 8, which in the illustrated embodiment is



those edges or a franme holding the printed circuit board arelis kept free
of coati n‘gﬂa materl al. In a coating devite that operat es prigosiodr i ng

curtain, acconplished by |ipmting the pouring curtain
Iaterally . Thefrrst coating station“3 is followed by a turning-
station 4 which, in the enbodi nent according to Fig. 1, conprises
el ongate recei vi ng elements 5 arranged in the plane of the transporter

paLay 2 e oLl AR Rk e L B S E vR ElEn f

printed.-  gighggbt. board or with holding elements or frane port| ons

t her eof .- -‘Fhose recei ving el enents 5 can be pivoted about an axis 6,
which in the illustrated enbodiment is WD 98/ 48605

PCT/ EP98/ 02%%

ppr oxi mat el 4 ROTHRT SleEns 5roanke cPstycied for prample, n fre form ot RS of
direction ofU-shapwaasmeﬁron having chmmgeehmantsgorehélnmfmfm of ragisrhaying
constructed, for exanple, of .

cross- sect i GHPREY; 'CGFé?ﬁH %J&e {p§ tppmg ch){g:es SFRRINg ﬁtﬁgﬁﬁgﬁtgﬁ dgqe of
gripping dey ﬁﬁ.ﬁemne&grarer eon, the gripping devices gripping the

uncoat ed edge of a printed circuit board. After a printed circuit
board has been taken up in the receiving elenents 5, the latter are

pivoted in g%‘b\‘fmﬁ\@{: étﬂ%‘é%‘ﬁ%s?l?eé?@ﬁk@n ap irfehk Seeivify &l@ﬁzﬁen{s@; tﬁ@%@c’e\”' tnge

elements 5 a R& " omwar Ing transporter
resul t that are pivotesi inloneadeeneent througre tiBQT abowit an b&arﬁdsodhat tbe retqearm er r ed

Station 7 acaneRateny e Bt eddhs Fan Rt bUERHER, iR TEe RRuR R 1

coating st atth®furded-over prinféd bm&tbohrtﬁcmﬁdnsfé@éwombttm trgrapovtary. por ti on
2', which | eads away fromthe turning station 7h%dsvan0 arrﬁzﬂtgedthat

on the transadway 2 pwhichdsads tQEPUQBﬁISFC?'PFec%%@Q§t%ﬂ°“t tagBoysly ed circui t
board corme I%’?‘gﬂﬁeg& #theWdnit MBRNdrANAP fFst cOMHgCRatim 3.hat the | owver,

coat ed side printed circuit board remai ns exposed. Such transport
. devi ces, whi ch only the edge of a printed circuit board is gripped,

are knovvn pe r i g

coated, Tt At s ] St Bitanspond el frich 2, i led3RES (B ET. R

al ong the sidstiro4jds sextrangedithat, rontthetrdnsmterr patheky tatlsansmiy the edges of there
surrounding the printed circuit board sa,that the transpor I oes not
conme into pr'”é%:ﬁ?'éfﬁ‘tt%ﬂaf%c?rﬂﬁ nio captag vt hrt(t,'ﬁlt'tanﬁg%# geyice étafj@ Ic(;"rs%r'?her
only hol di ng:Rk&B8s of tHe drindétecircuit bBard refainst &¥posed. Suck tr@hsmﬁdbwces in
After the second coati ng station 7, the transporter pat hway e,pds into a

treatment  whicheplythe epges oba priptedisireuit Raasd iogHReG p‘f”?r‘i‘f‘@‘ﬁ“ GPF'E% NEfH 4P
are subj ect etﬂrnt;ﬁ}m\(@cf LifdiR boardd 483 BE'batBHOE RStEferable to use a holding element

that is attached along the side edges extending in the direction of transport or a frame
surrounding the printed circuit board so that the transport device does not come into
contact with the printed circuit board itself, but rather only holding elements or frame

portions thereof are gripped.

After the second coating station 7, the transporter pathway 2 leads into a treatment
installation 8, in which the coated printed circuit boards are subjected to various

treatment processes.

in order that turning over the printed-circuit board does not result in a large amount of
~ air turbulence that could have an adverse effect on the coating applied shortly

beforehand, the receiving elements 5 are preferably surrounded by a drum 9, inside



In order that turning-over the printed circuit board does not result in a

| arge anount of air turbul ence that could have an adverse effect on the
coating ¥PPHEShort |y bef or ehand, the receiving el enBRI/EFH0ZPL- .
preferably surrounded by a drum9, insidet- WO 98/ 48605
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which a printed circuit board is turned over. The drum 9 can be arranged to
be stationary, with only the receiving elenents 5 being pivoted inside

t he drum 9, whichtaherinted cigeuitrhoard isiuined overailbd datyo S canthe amsanged ta bget her with

t he receivi : . Qdi t havi he rotati drum
9, there ca%gzti'g}\}a ta%@Sﬁ'! Iﬂ-f/e E?ge'ﬁ)”rngveﬁ%g%ﬁgg%%éﬁé‘l\é?tﬁﬁé%amgIté?rgmb'l t?'g o
proj ecting damh &ldap bemotatetbatioud thet dds 6ltagsthdravithake rgdeRirgraléments 5. or '

panel s, which, during the turning process, entrain the air enclosed in the
drum so that the nmovenent of air.inside the drumrelative to the

printed Cir fiink Adimest HEOMG th® rdtating drlin, TR can advarfYG@dbULG R ;9’0}9955“ ed

circuit board remains in the turning station 4 for on?y a rg?atlve_
short ti e, enfrainiogslamentyd o prajecding sadialiyripwersts fram thei drumy foaexamplegratings

P2 g St B ool oA W 0Pl Qo ARG, o
coati ng canthaethermmedsrhert.of air insideByie \drirh Uelatife folthe pamted tirdlit Bdaed lsUapie of
air wwthin the drum9 is largely enclosed, it is al so possible to
create cl eafM38M conditi ons inside the drum between |oading and _

unl oading of the turning station 4 by the upstream connection of a filter
and a separate air. sqtg&gl Y. The drum 9 is provided with inlet and -
out | et sl ot Evgmwhen p|nistadgirsHit bpargremeiss injtheduming statiarned for onlyyd rllatirelyect i on
for the purgases Akl I I %a@rﬁ ricated.: ¢ i S.

In a sinple pra(':rﬁlé'clg‘g@{'g?%%leﬁg%%%?h@qé en%ntdsfﬂge,&{q%‘{/gtegh b@%ﬁi?‘st of
ri bs arrangthg drum Sippproviding, &rexample, Mfrairag deating imhorodn, theedrumg batheshredge  of
a printed cj i oar rests. Limting elenents or stops can al so be
provi ded i nOf{"ﬁ@crﬁ H%e%?ﬁﬁ%cg?‘&%%&be e":’t"'eg‘\/- shaped cross-section in order
to fix the position of a printed circuit board in the recei vi ng

el ements 5 pefore e printed circuit board is turned over. Those stops can
be ext endedgwﬁmﬁ ﬂ&@&ﬁthsvﬂﬁé'awecqf aipihip hedrdmQisdargely enelpesd. 4t is

Fi g. 2 showgis@pb®sibik it oreRfPO8AARIYm SdnditiRis 5Radd 8 driis batdehl I@éHind"Qﬁ& ein

printed circuit boards 11 are deposited on the transporter pathway 2
i ndi vi dual | yniggding of fhetumingrRjation 4 bpetheapstreamioanestion obafiltergpnstasenmste3 and
7 are shomairg%ﬁy_di agranmatic

The drum 9 is provided with inlet and outlet slots {not illustrated in greater detail) in the

axial direction for the purpose of taking up and discharging the printed circuit boards.

.In a simple practical form of the receiving elements 5, they can consist of ribs arranged
approximately in a V-shape, on whiéh the uncoated edge of a printed circuit board
rests. Limiting elements or stops can a!#o be provided in the receiving elements of
V-shaped cross-section in order to fix the position of a printed circuit board in thé
receiving elements 5 before the printed circuit board is turned over. Those stops can

be extended and retracted by means of appropriate control elements. -

Fig. 2 showsla modified embodiment of the coating installation, wherein printed circuit
boards 11 are deposited on the transporter pathway 2 individually by an unstacking

- device 12. The two coating stations 3 and 7 are shown, in a diagrammatic
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representati on, | n the formof pouring stations discharging a pouring
curtain of coating material, through which the printed circuit boards
11 are conveyed. The treat ment installation 8 downstream of the
second coating station 7 has pallet trolleys 13, in which the printed

circuit bo%gFe gfétrgﬁ RURE IR of Pg@'ggdstgf?a{s dlséml? Yaing 2 rpgg.gﬁégec&rpﬁn §¥ grae{?" af ter

whi ch the individual pallet trol are convey

t r eat ment cinateial, $hrough whichiltee printed ngcmttadardmﬂflarerndme)@edenbodl ment is
constructed having two pairs of receiving el enments 5' |ocated
essentially parallel to one another, with the pivot axis 6 being

| ocated in Tﬁ&tré&tﬁ'ﬂﬂn@lr@ﬁmm Hﬂﬁnéﬂ@érﬂ sptﬁé\ébaameéo%ﬁﬁast%nén 73d 1pailﬁtr
exarrpl e, th upper receiving elenment 5 being in alignnment he
i nconi ng t r%‘ﬂ?kﬂ%ﬂ?e‘f‘ Waghthapripted circyih bpardsisan be@aokemgspecmmrt aneanged

ot iy 2 ke ane PRFGRE b e REnRRETaRR rpleys FECYTAYG RORET

transportersqpatatamyzaﬂnsmiwamhansof the turning station 4. Thi s
practical formenables a printed circuit board 11 com ng. fromthe first
coating station 3 to be taken up in the turning station 4 while a

printed ci rThé furhogs@tibmatn hsSembodifeh€is Qn&iARKed. Hé\l’fﬁﬂM&VﬁaﬁrS'ﬁ r&"eW?ﬁ# ted
onto the second gortlon 2' of the transporter way. As a result, the

capaci ty of€lementextocaigdiassentialyparieldaonp @nathen véih the PIVOt axi¢)6being t he
transport erlotE%ﬁé&'We%l@&&%@%eﬁl{héwwcgl\}ir# Qgﬁ'tlaﬁtgr?it ahd ¥0|J é;i hﬂ)‘? he
Fi ned T & of

enbodi nent accordin . It I1s arra ncl
construct i aipper l’ecélymdemgntfé bElng in abgmt&ntmehe pmommgrtrawspbdm gatianspor t er

Pd the uppiitetht MIBRind Bfmeiiranoeq HierBpfifivis o =iB8das # P Raiette T ol ative
-tlo t he hor |lean‘|md mtrlans'ﬂmetespa:tthy RYkthichris Beafdd u?bﬁlﬁéra?ﬁﬂﬁf%t?rt?%te&ﬁé;\gggoLtSer
al so arranged inclin ncljnatio

pat hway 2 at §R°'§?{g‘ia@w@ 21Ps E;a&'sof[tga%/q{glng(ﬁtqtyarﬁ al can be advant ageous

for the coating, in order that holes provided in the printed circuit
boards are _kept as free of surface coating as possible. That can be
assi sted by'his pagsahipras enablesra printes, eircuittreapst 1 heemdingifropuine fiusstazoat;ngjur i ng

the coatingfAFRDe EXerPf L R
el ongat e recelow ng ee err%n b'}%f‘et“ﬁ@ﬂ?lf?%@hgﬂ”h& a Bﬁntwcmﬁt bc%ré’ﬁw (%R
already been turned over is deposited onto the second portion 2' of the transporter

pathway. As a result, the capacity of the coating installation can be doubled.

Whereas the transporter pathway 2 extends substantially horizontally in the
embodiment according to Fig. 1, it is a_rrénged inclined in the form of construction
according to Fig. 2, the first portion of the transporter pathway being arranged inclined
at a certain angle to the horizontal and the upper receiving elément 5' assuming the
same inclination relative to the horizontal. The second portion 2' of the transporter

pathway is also arranged inclined in the same way.

Inclination of the transporter pathway 2 at an angle of up to 45° to the horizontal can
be advantageous for the coating, in order that holes provided in the printed circuit
boards are kept as free of surface Coating as possible. That can be assisted by
causing air to flow over the printed circuit boards during the coating process. By being

constructed in the form of pivotable, elongate receiving elements 5, the turning
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stati on AVQ884868y adj usting the position in which it conesP?TgEsﬁéG?%I& be °
adapted to any desired angl e of the-tb-ansporter pathway 2. Fi g.
3 shows a nodified enbodi nent in which pairs of receiving elenents 5 are
arranged on both sides of the pivot axis 6 in the turning station 4, the

| ef t - hand receiving elenent 5 in Fig. 3 taking up a printed circuit
board 11 whi étetidrh4 cardni adjusiing the pesitioreintwhichdb¢adeiopostop cheladapied tpeanya
printed ci rcqlllit goarg—.f In the enbgdi ment according to Fig. 3, there
i s provi ded 997ie82R915r0f4Ne IrARSRPMST PathWa 25 sett e 14, into which a printed
circuit board 11 is introduced and in which the printed circuit board
is taken up by the receiving elenments 5, after which the cassette 14 is

pi vot ed t hr otigh3 gBeWe A modifissi embedimgnt/ip whish rairg of recelyingalgmentsiyarey ol une of
air in the : I i i bel. rd 11
during turni %réar}ggafoz‘n%t%tggﬂt{égtogﬂ{e Fﬁ\%trfa? Hpn@g‘ @&mf‘ %E{a?grr‘ 1(‘4 é@%gé fE)P Q?ﬁe- )
cassette t hemeeiving diementdvindegl, 3 fakingetpaanpriirded aircuit boatdehit while theveesiving

Vari ous nodifi cat'lons af thete'o_l?s%ri bed er:r‘qo i.rre.tbs are possible. In the
enbodi ment  elemMentioaAtgH ppPpYtefigchasdes agninted QIGHLRORIC- e oy ovi ded around t he
receiving elenments 5 instead of the two cassettes, as shown
diagrammatically in Figs. 1 and 2, _although in t he form of

i d : gh I
const r uct i onindbe sACAEN™Y acperding t ég- dy thersusiAroviderbingtepd pha ArYm 8 fet er - .
because the prdsBk&94GhfdWhith B4R &ichit B?ér%“lgﬁg ifb@dlodLarki R wHISH tRE Tprinfisdf
above one anot her. Instead of radially disposed entraining
el enents 10 ¢imuittleardiiistakancipbyethe raceiving dlements §, after which the sassglie diis e to

provi de, insid coveri . i i : :
parallel to ?'K‘gteé@%f)gé@qg? ?%o@ft%%?%t%&%%?&% F&Eglgﬁ@e eaﬁé’g)#fggﬁfg%pond to
t h_edout ﬁr casssti¢ flaciest sufroa?dsameqirmadbgcuit board 1 1\1!:}1mingt;1 turning setedacdditd g
used, the pivot axis 6 can _also be in the region of t cassette 14,
as is the ca@@'W?‘ha'ﬁQeﬁHFfﬁ? °f2'6‘?1§?5rsﬁﬁ? Fh?ﬁgﬁﬁ%B? Hth?eefiofolEféa.mﬁlfe’?n t he
enbodi ment agEAingidedick0 Fig. 2 also, two cassettes 14 |ocated above one
anot her, together with the receiving elenents 5, can be provided
instead of a drum 9. WD 98/ 48605

PCT/ EPO8/ Ozoggrious_ m?%iﬁc%tiohs of the described embodiments are possible lgthe‘ émbodiment
The inclination of e transporter pathway upstream and downstream of the

turning stcardiog tolFigal atdos e doem iwao be pdvideddrband the recaivingelepwsts Pon i n
whi ch the t u{nggegg of the two cassettes, as shown diagrammatically in Figs. 1 and 2, although in
the form of construction according to Fig. 3 the drum will have a larger diameter
because the printed circuit boards are arranged next to one another, not above one '

another.

Instead of radially disposed entraining elements 10 for the air enclosed in the drum, it
is also possible to provide, inside the drum, covering elements disposed approximately
parallel to the surface of the printed circuit board, which correspond to the outer

surfaces of a cassette 14.

When a cassette 14 is used, the pivot axis 6 can also be in the region of the - |
cassette 14, as is the case with the form of construction according to Fig. 1. In the
embodiment according to Fig. 2 also, two cassettes 14 located above one another,

together with the receiving elements 5, can be provided instead of a drum 9.



station 4 itself cones to a stop, so that the turning station 4 can be

adapted to P‘{?fg ent i'nclinations of the transporter petI/EPSS02019 The
receiv-in@v%éé s 5 are preferably made _adjustable with regard to the '
di stance - between themso that the turning station 4 can be adapted to
different widths of printed . circuit boards 11 being coated. In
conjunction with a coating station that operates using a pouring

curtain where the width of the pouring curtain can be set accfo di nrs.to t he
printed cir€he inclinatien ohthepnspatepathivay 4upstsare apd dQWRHaaH:O rtéﬁé‘i’ MN%y

Bl eMents 5 statiod 4 BT 4R0HR haud BEuStbRCLL Poh e ddsMBARPHhich hePlufiy abl ¥

linked to the adjustnent o t'he pouring curtain so that
when the postatiorg4 itself comes © asfopsseiiat the tumning statinp 4 can b¢ sdamed todiffarente

turning station. 4 aritha:ft onat | cal adj ust ed al so. In all the
enbodi ment sNCHRAIONS ALNE FASRY PN board at a time is located in the
t ur ni ng station 4 during turning. For that reason, a pivot axis 6.

| ocated in the central region of t he recejving el enent 3’5 Shown in

] 5,
Figs. 1 andThe racgivingeslempats.s are preferably made adiyataRiewt '&se@fta ity distanepgs. 2
and 3, the B&%bgkﬂh@n Ebm'ﬁ’iébuzmﬁ%&ah& g‘%?ﬁ be adaﬁf(eﬁét@@lif%?er@ﬂﬁdtﬁ@& paqayse a

printed circuit board cannot nveye rough _ receiving

el ements. | drduitdoardsoti being coatedridicagjunctiani with 3 coating stativsithatmperatesping are
preferably nade.open, at Q@ S .0 hrcui t
board can b2 pou”"@%ﬂ?é’}‘é’ﬁ‘g{eﬁpgu %h? ﬁg'etpaquﬁﬁégugggtc%gﬁg\ﬁ%tegédgﬁﬁ toofliggsj'de of
a printed cprifted tirdutechrd being coatedpibeciistammt bdtwedrtiie raceiving eleenents 5 he

turning station 4 can be so connected that it fo : rely.an,,.
i nt er nedi at B2RYESEIA ot d't“?fémf’r"gﬁéﬁﬂ"f@f Pﬁ?fﬁ%&J*nEginha&E@SﬁB%"t8gt% out a
turni ng opejgit Bfthe pouring E@ﬁ‘aiﬁ §?ﬁ1é¥%@h%é’ﬁ§urﬁf9@mﬂaw is adjubtedlied Feceivitles of a-

printed circuit board when printed circuit boards 11 that are coated on
both si des elements hip the duning siignst areavtomnaticalisadjusted @l$8- coati ng of the two
sides is carried out in quick succession. The described apparatus is
especially suitable for the transportati-on of thin printed circuit

boar ds and/ bralfthe lesnbodiments, onyP@E pritded Ciradidboardat Stire islotstediretnedatning

A appar at (SRR 4 CHENG ERinRT R aRsen AR B Adpeted BRI RdPRBE i e
circuit boafrf_é%eceiviﬁ?@leﬁsérdes, ABSGwn WS it mandi e iseprieferidl anged bet ween t wo
coating stations a furning station
in the embodiments according to Figs. 2 and 3, the receiving elements 5 can be made
closed at one end because a printed circuit board cannot be conveyed through the
receiving elements. In the embodirﬁent according to Fig. 1, the receiving elements are
preferably made open at both ends and so arranged that a printed circuit board can be
conveyed through the turning station when only one side of a printed circuit board is to
be coated. In that arrangement, the turning station 4 can be so connected that it forms
merelS) an intermediate portion of the transporter pathway 2 and does not carry out a-

turning operation.

The same conditions are applied to both sides of a printed circuit board when printed
circuit boards 11 that are coated on both sides are being treated downstream, because

the coating of the two sides is carried out in quick succession.

The described apparatus is especially suitable for the transportation of thin printed

circuit boards and/or foils.



for the substrates, which are conveyed on a transporter pathway through the

coating =~ stations and the turning station, wherein i rni ng
stati on WO9%4869% are provided in the sane plane as the ir‘}’(:dgﬁﬁrfgﬁz‘hg o

transporter. pat hway (2) receiving el edents (5) | ocated,—spaced—apart,
opposi te one anot her, which enter into engagenent Wk
substrate ( 11) or a holding elenent attached to thjm

ebd
possi ble to pivot those receiving elements (5) through | :

d f
_ T ﬁi?%ﬁ)ﬁe‘gei ng
t,
when the substrate. is, disc %Fgagiﬂéey%ﬂ%n the plan [’ , ,' .

onwar ds- | eaNhaigs claimedis: ¢ MS(BEBN [ and wherein the turning
station (4) is surrounded ACEDy neans (9; 14), by which the

vol une of & Tan dppafstus exraRé beatimgdhAatfor ratek, espeaialycbf @rinted circuit bul ence
during turning operati-on, . What is clai rrec&its: tL An appar at us
for the codtdands, splder maskyppd hedike, weerein 1oeisds PAAPLLICEPERIEL“E T Ui t
boards/ sol S{Phi i i ' ifd ihfchadré @8 ebehvieen t wo
coating staﬁqﬁ)or?sqaaa fndﬁ%gﬁrsgﬁééttﬁ%n*gfaﬁ#g Hgggj;s?wgt es Migﬁare conveyed on
a transpor tteinspaténysathivay tuglight the coating stafions anddhe tuinigg staliRiiing st at i on,
wherein in the turning station (4) there are provided in the same plane as
the incom d@hqrﬁ'éi‘nsporter pat hway (2) receiving elenments (5) |ocated, spaced

apart, oposhtge Q,l;l,qnglggltﬁlagrm thbieCdte prdviied intie ssmgaglane s the thkoming edge of a

substrate (11) or a holding el enent attac 0 the substrate., it.bej
possi bl e tgirm)woﬂewﬁfg‘é'ay &PAIYiRE éﬁegﬁéfﬁéz %fa?ﬂrmafgﬁns@%oﬁggshgﬁen t he
substrate | &o%ﬂ'g\ggfc?%erti a%%nbia&‘erﬁéhtw thé adge 6f a phRte®BIREUTCOAr e &) ey a

transporter pat nd wherein the turning station (4) .is surrounded
by a holding etenesrit mitaphedie ti®printpd bWWﬁQ?Fﬂ-t’ﬂ@'%PQﬁ%"%?O RIYQ PP] he
comng neans is encl { Ldnal r ; i : g operations
2. An apparrgf:ﬁ'é"ngceé%rp%ﬁﬁgﬁttgrog\\égi@P1,&6 %gr@gﬁqﬁﬁgnﬁggg? slijlagéégalji@nents (5)
are surroungisshdiyed tifeyiie indhe pland of the cnppaisaleading treosptireg paWEY 42 2,

wherein the dru 9).c be_rotated fogether I I\ enent
(5) 4. A@%p@%%%ng‘&%%raﬁﬁl% fff‘%?ﬁ?g, ‘ﬁﬁ”e?% tﬁﬂfecﬁg?gﬂae\r&e r?vi - dez in
t he drum ( Qowestiredg megne! ¢ehés.(10) for the air en- closed in the drum

5. An apparatus according to claim?2, wherein a device for interim

treatment of the substrates(1ll) is atta- . ..
2. An apparatus according to claim 1, wherein the receiving

elements (5) are surrounded by a drum (9).

3. An' apparatué according to claim 2, wherein the drum (9) can

be rotated together with the receiving elements (5).

4. An appara.tus according to claim 3, wherein there are provi-
'ded in the drum (9) entraining elements (10) for the air en-

closed in the drum.

5. An apparatus according to claim 2, wherein a device for

interim treatment of the printed circuit boards (11) is atta-
ched to the drum (9).

6. An apparatus according to claim 1, wherein said receiving
elements (5) are arranged in the plane comprising a pivot axis
(6) .
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ched to the drum (9). 6. An apparatus according to claim-1, wherein said
receiving elenents (5) are arranged in thé plane conprising a pivot axis
(6) - - ~ WD 98/48605

PCT/ EPO8/ WRXIBIX860S 7. An. apparatus acgor ¢ &?F”P’%“‘%a. rs
of receiving el ements (5') |ocated par al ITd!IStS(biEBTI are provi ded
above one anot her, one pair of which isl}in REED wi thithe incom ng
transporter path UL U8R i fgtgfthe
onwar ds- | eddi ﬁ'ﬁ Fpéﬁgsg‘ e%C%tc{]T;%war%?l nt e%(léil n ‘ﬁhéfeﬂ{vr scE r

posi tion, r:e&a&vungeelleynentss (81 donatad Pars %Iln’QOtQHEI apﬁFh}erV\ﬁé':IEEI n
the transporter t HEWe cbfowhbghhpglggnaah Ridnithe.
recei ving BF 8%&#?? I(g%@(’ %)nné S‘aturnr ng %%?%%{5(64 are arrang at gﬁ i
cor r espondivhghatylee iokcomisld rtatartﬁpqlrtqméﬁ@mﬁ%ga%ﬁdthﬂl 8&BrRgPRdE Cifons.
9. An aPPaLf b Up 3%0‘(1&0“:{1 é‘rita'vmtlh ﬁ’l’f@r&t@af@@—ﬂéé&ﬂﬂgetbahﬂ@aﬁtb&e

receiving e erren ted opposite one anot: he :
An appar at psthweyr dPngheo t@lkd-lr’fﬁ‘PP Vi A ERRTI RS B?ﬁbtéP%neﬁFE’PFg)tla'ree
provi ded wrlg,h grippi ng devices. 11. An apparatus according to claim1,
wherein the receiving elenents (5) are arranged in a cassette (14), whi ch
Is pivota- ble. :
8. An apparatus according to claim 1, wherein the transportar

pathway (2) is arranged inclined to the horizontal and the.
receiving elements (5) of the turning station (4) are arranged
at a corresponding angle of inclination in the 1oading;und

unloading positions.

9. An apparatus.according to claim 1, wherein the distance
between the receiving elements (5) located opposite one anot-

her is adjustable.

10. An apparatus according to claim 1, wherein the receiving

elements (5) are provided with gripping devices.

11. An apparatus according to claim 1, wherein the receiving
elements (5) are arranged in a cassette (14), which is pivota-

ble.
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