WO 2005/ 059206 PCT/ EP2004/ 014008 1 Treatnment Unit for the Wet=Chenical -or -

Electrolytic Treatnent of Flat Workpieces 5 Specification: The present
invention relates to a treatnment unit for the wet-chemcal or electrolytic
treatment of flat workpieces, for exanple of metal foils, printed circuit
foils or priwoeds/qroeuit boards, and to the use of theptr/eEbo@nooini t for
treating the 10 flat workpieces in cdnveyorized lines, preferably in

hori zontal lines. Various forms of |ines for the wet-chem cal or
electrolytic treatnent are known. In principle, they include treatnent

uni ts i n whileeatmeat Wtikisr doe WeGhehical arxRleptrelytiaiBredtmdnt efiFlat chemical |y
or eIectrolw@éﬁﬁﬁéaéstreated, and conveyor 15 systens for transporting the
wor kpi eces on a conveying path through the treatnment units. These conveyor
systens generally consist of conveying nmnenbers that are di sposed across the
conveying p <W.Ih the conveying nenbers being disposed either on both
si des orgon%%%F@&%h%'side of the <conveying path. In principle, the
conveyi ng nenbers hereby conprise an axle 20 traversing the conveying
menber, said. axl e includin regi gn serving, for transparting the

wor kpi eces. q&ﬁéﬁ"ﬁ&%ﬂ%‘qrﬁr@%tﬁﬁitﬁ?zfgef‘t)”’%%fc’fFhﬁ‘é’ﬁfo?qeé'éfcalﬁd to the type
of treat menklectrbiytic BNyt Of Nk WRADRe0EBfof @RBpRELIGhéthPORS tprintRdiRas, for

exanpl e cylindrical. regions or regions on which there are provided conveyor
wheel s. 25 F‘H‘SrﬂSé’f'“t%'sfg@P'fEﬂ%rd%@ﬁgé?FW%%@?§feaFf€e@awfif@rerﬁ#maiﬂﬂ%er si de

at thei noaxHaswobiclbd i AvbRRENMs, Brfdrabfy hHRREAMALIiHeaNk for exanple, on

carrier walls that are oriented to be parallel to the conveying path. Said
carrier walls are nade to the individual specifications of each conveyor

syst em and &fafofid for@d of e e HetchERlIPE ellé\@ﬂ#l%c-r thridht %@V@Wn!. s may
nprise a plurality of openings. Bores Into I the axl'e bearings of the
conveyi ng mihbenaiplesipey includersainesnd uni/inf\whick faawbkpidses proforded beneat h t he
conveying pakhmple§rinsd8, ARSI RERAR & dleAPMVfally treated, and conveyor
15  systems for transporting the workpleces on a conveying path through the
treatment units. These conveyor systems generally consist of conveying
members that are disposed across the conveying path, with the conveying
members being disposed either on both sides or on only one side of the
conveying path. In principle, the conveying members hereby comprise an axle
20 traversing the conveying member, said axle including a region serving for
transporting the workpieces. Depending on the workpieces to be transported
and to the type of treatment, the conveying mermbers may comprise different
regions, for ekample cylindrical regions or regions on which there are provided
cohveyor wheels,
25
In most cases, the conveying members are carried on either side at their axles
within the treatment unit, a treatment tank for example, on carrier walls that are
oriented to be parallei to the conveying path. Said carrier walls are made to the
individual specifications of each conveyor system and are fitted into the

30 treatment u_nit.

The carrier walls may comprise a plurality of openings. Bores into which the
axle bearings of the conveying members may be introduced may for example
be provided beneath the conveying path. If, as described herein above,



WO 2005/ 059206 PCT/ EP2004/ 014008 2 conveyi ng nenbers are needed on either
side of the conveying path, for exanple above and beneath a hori zont al
conveying path, for better guidance of the workpieces, the openings in the
carrier wal | swoemsodsmsnmade accordingly wder, e.g., byrovkkioaa@iddshaped

hol es for receiving the axles of the upgper 5 conveying nenbers: Two-sided

id f ot j ' iate wh t r eat ment
Pl s are excryeid BBt e doBa g s aRh G S bR B o1 - o der
to permit traxappleasiveenddisnasisa bdrizontal esremying miattk ferdsdisr giitendeedr i ngs of

10 t he upper L rs.are.fornmed into different shapes
when gui danéggﬂgt‘%\r{%\éﬁ@gg\é@éh@%‘Eﬁggg.ﬁ"efwgu?%’8 %@gp?ﬁacq{glgglg circul ar
bearing hol evider eighebyupiiieg Urebapeauthdles fge reeeningyithé axies df thatuppar U- shaped sl ot
that extends nornal to the direction of the conveying path. The advantage
t her eof | t%5¥e¥qrﬁ%mﬁﬁngs'conveyi ng nenbers are free to nove within the
slots, thus being 15 capable of accommbdating to the different thicknesses

of the workpieces. Thick wo i eces thereby cause the conveying nenbers to
be pushed upvﬁ'\“ﬁis@%‘]—%‘g?“cq‘H@Egﬁ’roékpé%?ﬁébq @"81‘3"5@%513‘%’@"%90‘& ©t he gap

bet ween t he upp@neddidshee leR¥@hg agNEseYd BRloTREREAGIeced froRepdneatt ment fl uid
is often fed into the iErocess by means of nozzles that are arranged above

and/ or beneat®deHe PEBRAY EFNFRPIRIMRTkpIpGes of fiffese dhickhssapsathpsbeariage &l as

ul trasonig t A8 SPHEeINe oRbCMNIBYIAE Hchfsrs aTBRRS RRFAiERNt dleBes @hBnal SO
secured to the carrier walls that are configured for the specific purpose of

carryi ng sai GUgasas & previded ondwe sigieee Renlawehlgasingfhas Ieeciisyiay B9aring menmber s and
25 the positiy g S i _gﬂaatp 32 36 545 Al
di scl oses a olew cid ?‘%ﬁjpg?gg%é?o I%plélﬁéga%trﬂ%ﬁnﬁop??ces \%B%ﬁ:t%fﬁg wor kpi eces
bei ng conveyeaktgrgisinponaldp e dirgatioglef tie coneeyingpaih eTieaadvantige thikrodide i nter
alia conpris i “\é@_l i A.hori | i pat h of
30 the wor kpﬁg%tztggg ecéoﬁg%ygﬁ%g%ﬁgbgg% g@?@%ﬁ Prg'jﬁl é@?rlg@se ,S;Og%gﬁ'lsagsé"?%/zzl es,
conveyor ‘dystaapabierof acmphmodstingduthd differshethiokeedses nf theevdrspiscas: ¢hiskcured in
said side Walvllésrkpieces thereby cause the conveying members ta be pushed upward so that
they are capable of passing through the gap between the upper and the lower

conveying members.

20  The treatment fluid is often fed into the process by means of nozzles that are
arranged above and/or beneath the conveying path. This and other apparatus,
such as ultrasonic transducers, blowing devices, anodes and the like, are also
secured to the carrier walls that are configured for the specific purpose of
carrying said apparatus, the distance and shape of the conveying members and

26  the position of the apparatus used having to be matched.

DE 32 36 545 A1 discloses a device for electroplating flat workpieces with the
workpieces being conveyed horizontally through an electrolyte bath. The device
inter afia comprises side walls that are disposed along a horizontal flow path of
30 the workpieces. Electrode devices, treatment devices, such as nozzles,
conveyor systems or supply systems for the treatment devices are secured in

said side walls.



3 DE 102 10 538 Al discloses a horizontal conveyorized |ine conprising a
treatnment liquid containing treatnent tank. A printed circuit board is
transported through this container. A fl 8w nozzle is carried by an upper
supporting frame, the relative vertical position of which is adjusted by an
actuating drive. In the upper supporting franme |long holes are provided to
carry upper cdivd0a10538IA1 discioses abonzontal comldysrizedlireacorgrsiyaa | ower

carrier the b ' : . L rol ei,ng. hol es therein. The conveyor
rolls serve tg?e{alrhﬁgg%fép {J{%@é@%ﬁﬁe@%‘%ﬁ;ﬁﬁ pq'%%r grquﬁrﬁoﬁ@ '?r“@&?ﬂ@%ﬂcpt ank.
EP 0959153 di dbionghshia containkerA fioveabaztats ¢afiéd bpan Upperadu@pbrtpgYitdnte, tkeat ment
of flat workpi ';%fes The ldrawbac¥ Bf i n@_s of the toﬁ%ﬁ_ descri bed herein above
i's that the cdPPFEF VAHPRPOSHG) QT whichds adkster by ERRcalinglive: 1§ theBppeidi vi dual
speci fi cati on spbpeainl frahiceBh§Bbles 4hé brovided!th B&Sy Qf)pérh:%n&%@pfr rgiScribed herein
above, it is for exanple not possible to interchange different types of

conveying menbers in one and the sanme line or to adapt the arrangenent of
the ot her tred{OWERCORNAYOE Els S carsied by & leweredrtienthe bestiny for shenleweprollpose.

Anot her di sadyam @g& ' t | | Nt enance and

cl eani ng of such ypeeé ﬁeﬁ%@. T@é]@e"?épﬁ}gﬁs %ﬁ\%gd ﬁrgs%to}ﬁeté%]ﬁgﬁ?aﬁﬁ?@phas in
most  cases t doaed inghgéleatmiird dardenbl ed for this purpose, which, beside the
expense associated with personnel, naterial and energy, also involves quite

| ong and, as I _her eof ,, expensi.ve downtines of the |ine. Thus, the
obj ect of the % é@%ﬁt&"’l cfﬁfi‘?ﬁ ScﬂwfuftggrttéeaéWSFH"l' er glees%%ﬁﬁ%ﬂtlﬁt‘&d@sat’m”ttqwat known
wet - chem cal agorkpiegdg ol ytic processing lines and nore specifically to
provide a treatnment unit having a flexible and sinple structure. More
specifically _the object of the present invention is to reducing the great
nunber of di f fléreehawbadngfdinenof fertyre dessibed heteimabgysds thaidhe earmierwallsas t he
const ructi on apde 1368 SN IRAPERE RS ROFIAADATL SR LrRACH O T educe the
costs of producing and asse I'ng the parts of sucC I'nes.as well as those
associ ated w ttreatmalht_rurﬁnmiiresaarﬂmer’rgpedeisdribgddﬁbretil’mabb\ire]di.is @rexamplendty, the
f’rg{ ect am gfpgsgi%%‘i'ﬁ%‘ﬁ'ﬁgé SR el Br EOey A MENBERSS ohB WU YR ' 1

same line or to adapt the arrangement of the other treatment devices so that it is

suited to serve a new purpose.

Another disadvantage is that the expense associated with maintenance and
cleaning of such type lines is very high since the treatment unit has in most
cases to be largely disassembled for this purpose, which, beside the expense
associated with personnel, material and energy, also involves quite long and, as
a result thereof, expensive downtimes of the line.

Thus, the object of the present invention is to avoid the disadvantages of the
known wet-chemical or electrolytic processing lines and more specifically to
provide a treatment unit having a flexible and simple structure. More specifically
the object of the present invention is to reducing the great number of different
component parts used in such type lines as well as the construction and
assembly expense associated therewith so as to reduce the costs of producing
and assembling the parts of such lines as well as those associated with
maintenance and remodeling of the line. Concurrently, the object aims at
considerably reducing the cost and expense involved in maintenance and

cleaning as well as in loss of production.



cleaning as well as in loss of production. 4 This object is solved by the
treatnment unit according to claiml1l and4y the use of the treatnent unit
according to claim23. Preferred enbodi nents of the invention are recited
in the subordinate clainms. The treatnment unit of the invention nore
specifically serves to wet-chemcally or electrolytically treat flat

wor kpi eces, pibisebjgst is goivadtydtheitreatment initadsordingftoiclaim 1 ditcbytbekseates are

her eby transpgrt the.treat e i uc s a, treatnent. tank, by
neans of convg{?itﬁ%t'hghﬁ%ﬁcac[cﬁgq'ﬁ%%%ﬂwnﬁp%?ﬁ%ftlegﬁaf"ﬂ’(?%%?ntsPgﬁ\eHB"%{t'PEct i on
of transport afe rebikediortkpsels@dinateclatisch direction the conveying path
extends. The treatnent unit conprises carrier elenents that are oriented
parallel to the conveying path and have recesses as well|l as at |east one
nodul e system for carrying the conveying nenbers and, at need, for securing
treatnment devices. Each nodul e system conprises insertion elenents that are

preferably  ath@gathdrit uARof heaRfbrtbR ndr Eggciﬁﬁrégg SERRE 15 WiEcRémlclfy GoNvey! nd

path in the resgect_lve ones o _ 2d in the carrier
el enents. Theclepielyticady tregt Eatavarkpiesese pegferpbiy oristadvaircuis boardsyor deilssecur e one
conveyi ng nmenber or one group of conveying nmenbers or one treatnent device

P espoct tve bvang WeEISEER are HE ey T RbaR bhlbitng e Atnart it Bief s2a,cn o
manner that i tresteyenbeark by imeahy of bereeying mermpére tm@téddqﬁéferalﬂ h?ﬁs"ﬁl\?@g ) QDSt
el enent s.

preferably snap-fitted, into th cesses of the  carrier

the construct &g e\}a&rpﬁthrb ELEPer °£ YT @??qﬁe"bWH‘\?E@frﬁ‘@t'O"rmﬁﬁ@P‘éeyﬁng/pr
securing the papaiEids. IR ire8®ndrt uAP BOAPRIER! Rurrict JIBALMS tSt B & BliedtBY, 1N the
si npl es case, conprise but one such insertion elenent that carries the

conveyi ng nenbaiedeldndoponveringmaih arthbaveieresss@s welkassatdeas ong mode
t t t [ | ' S | f ; o
reatment uni E%‘%%ngtf@g%dé@?’@‘fgb%nb%rlriﬁflzxgh‘ib.\érm afih w,g@{ %c?hnﬁtrb%eﬁ?“ t

may be prefer onvey I nes, prefer orizontal
i nes. The stleviceasEacbhimadule systemtcompripes inseriion elenemds that aredprgferatdy y

and perm t o PR D Rilth P9 2re Hffed & BHEEFSlas b oS GA PR B EC iy or

expense and wrddpettiveenasnd thdecesseas rovided pripaicarred eletnartsiddptiesergach tine.

In terns of co struct#ontechni ue, the : )
elements of each pair serve to carry or secure one conveying member or one

group of conveying members or one treatment device or one group of treatment
devices respectively at at least one of their respective two ends. The module
system is thereby configured in such a manner that it may be fittingly inserted,
more specifically slided and most preferably snap-fitted, into the recesses of the
carrier elements. Where the construction with respect to carrying the conveying
members and/or securing the treatment devices is appropriate, a module system
may, in the simples case, comprise but one such insertion element that carries
the conveying members and/or the treatment devices on one side only.

The treatment unit of the invention is readily manufacturable at a low cost. It may
be preferably used in conveyorized lines, preferably in horizontal lines. The
structure of the invention permits to readily and quickly install the treatment units.
The treatment units are moreover very flexible and permit to readily utilize
different transport systems without major expense and without having the carrier
elements to be readapted each time. In terms of construction technique, the
insertion elements in the carrier elements hereby perform the previous function
of the carrier elements in that they for example carry the conveying



insertion elenents in the carrier elements hereby performthe previous
function of the carrier elenents in that they for exanple carry the
conveyi ng WD 2005/ 059206 PCT/ Ep2004/ 014008 5 nenbers preferably at their
two ends. | nWewnsosedos configuration, such as bores, slgisephRosk0! €S and
so on, the carrier elenments and the insertion elenents are manu?acturabl e

in vari abl e wRRodl prerdal CR¥lor BECARL Yol BSSHADaR] 8188, feale. Thanks

to the uniformconfiguration o e conveyi ng dtit es al ong
t he conveyi n§'9Fating idles andasasen, joas sanipeelemeatssane the énsatticnl diements breeat ment

ool ors, i n SACNTHTE R ORI LG BN S LR Nendon A28 Tl

|
coolers, in a configuration o e ag8 that these
el enents al s&<aayThesks tothedsifornn canfighyationtod trescomveyingtind repinage, Wi th the

ane secugin | t me, connectin I pi,ng and wi ring, which
O rouSt DRSS oM 0 TR CORASEH %S S

i nvention nmo trestmeant dbdices; eddtesfitdrs, subamrgiblerpurgisntiesiag anits, bkl ng and
Conveyi ng e RbaEeoRrO R L LBt EHER oLl ke i uith e 5P OGR Fo Reathese ' ne
con;/eyi ngdrrfhmwnle_mtsaﬂaqrr@treq:g_d\iri?g? malv@edhé)tyarge Fldmmﬁ’g pl@_EI;_%,_vﬁﬂ'Pﬂ']Ber_ [md;JI e
system an e Line may i medi atel, e operated further. is permts to
consi der abl y P8 FEEUT ee!%ﬁﬂtﬁiaﬁgg‘f‘%fﬁ%sﬂ'?@ﬁﬁﬁ?ﬁ%’ag ARG 3 yeingnhigRy t hen be
cl eaned 00 r ermgtelueterd sost sasail e bef ore being used again. 20 The nodul e-type

structure of the treatnent tank is brought about by providing a treatnent
unit in which all the inner carrier elenents, for exanple the carrier walls

or carrier amrRgas§QARY a86oréiig 18 réﬁ?ﬁﬁrf\féﬁfiél?ﬂﬂeotl&aé g«? ?e%u%?QtH%Hy thus be

manuf act ur ed accordi_n%nto al ways t'he sanme draw ngs. PrI erably, all the.
recesses i n Fhd ferdpainienaate plesnngessprinedelifige Thiasma rdbde sysen wifica shapes, or

25 a few gfoﬁ@ﬁaiﬁgnﬁhééfﬁérﬁ%ﬂﬁé é‘oﬂogﬁwﬁﬁ%ﬂ ESSSER Q ML RLRE:
correspondi ng nmodul'e” sysiens may be i {6q Hdre Brovided in e Carri er
el emrent s15 Ther peadiiang of $iescaniveying merhers, eohy be tdadierepred by amileraan, f or

each purpose il ' Ly ing. thinfaoils, be
used for Sevgﬁé?&éﬁala{itlﬁgtgﬁlgrﬁsaﬂdgﬁ% ﬁﬁ(%@%k@p%%#ﬁgéﬁﬁé § %’ilahegogfuﬁtﬁ%rs-rhgkes It
possi bl e to pemiitsvie cangiderablyveducettiie ddbwntimes. The dismounted module system

may then be cleaned or remodeled for example before being used again.

20  The medule-type structure of the treatment tank is brought about by providing a
treatment unit in which all the inner carrier slements, for example the carrier
walls or carrier arms, comprise the same constructional features and may thus
be manufactured according to always the same drawings. Preferably, all the.
recesses in the carrier elements comprisé the same dimensions and shapes, or

25  afew groups of differently configured recesses into which the corresponding
module systems may be fitted are provided in the carrier elements. The module
systems are catried in these recesses and can, for each purpose of utilization,
for example for transporting thin folls, be used for several applications, such as
etching or drying. This makes it possible to achieve a great varisty of

30 combinations with but a few different module systems. Particularly efficient
hereby is to arrange the recesses in the carrier elements according to a uniform
pattern and to provide the conveying members as well as further devices
serving for treatment, such as spray nozzles or driving elements, with certaln
predetermined diameters (e.g., 25, 37.5 and 50 mm).



30 conbinations with but a few different nodule systens. Particularly
efficient hereby is to arrange the recesses in the carrier elenents
according to a uniform pattern and to provide the conveying nmenbers as well
as further dewozesosemerving for treatment, such as spraycﬂ%& Swofy driving
el ements, with certain predeterm ned di aneters (e.g., 25, .5 and 50 mm).
WO 2005/ 059206 PCT/ EP2004/ 014008 6 Preferably, the registration fit of the
nodul e systens in the recesses of the <carrier elenents can be achi eved by

provi di ng eadtefanatdy,ttheregidtetion fit ofl thd n@dulgydRnishathd fceddd §ured in such a
manner that ijf reaqisters V\nbga nd enpgages e 5 conform ngly shaped recesses

.t h . .
of the carri &P SIRNTLS 4 MRS Vidieyg eaFBI'“WW'@”Bé Wigtaed in a
groove and t quifiecther isiconfigudey Bitstich aGRaHied taAttiresstad With Qnﬁggéﬁjer%ﬂé“ ng

mat i ng parst. | f particularly |arge forces are to be absor i ng
treatment 2 t FENRAGING PeY Seess TRy’ theerTiPbelameytshhe guideddeans mae carri er

elements b i i i I tS. - ; entric
y reeaanifle BEEdreRd lﬁiﬁ‘%Zt-Edv% ng t(r%eq%%i oj]“iirh é‘d?)bet%ﬁ cﬁﬁﬁq‘ﬁh‘f’%iog%ﬁi

cl amps, rocker levers or the | T orce o ur de neans

i s however of®&Hrasgpaqieg egting 8adecurely carrying the nmodul e systens. 15 The
insertion elements may be configured so that they serve to carry conveying
menbers that are carried on either side of the conveying path and that are
arranged acr dkrartietdarinlargeiforses asxtodredabisortedtduaing reateeniy the ulsdutnt i al | y

transver i i At v ’ cpnvevin ath.  Thus, in_a horizontal
conveyor is'ged%%tﬁg (lnlg{{l a&ﬁ%‘%&é”y ﬁgtsggéfég}? ﬁ‘& rfeﬁ%g%“‘%d}ff’ K nﬂef?é’s\ﬁgﬁwfﬁdec es are
transported eecwingsclemea, suchidssicaaws, abtgntiwoslampstratkarienses ot fhe likenveyi ng
menbers may ] e rranged beneath and, at npeed, al so above said
hori zont al pf@%é&@@ @6’%@3}6‘?@“‘&%%@ '%%WV%W?%?U@%S%PéeB‘ﬁe@onfi gur ed
as conveyor ratyisg tieechbduleagstemgyeyor wheel s, conveyor balls and/or as

spi ral -shaped conveying 25 nenbers, the conveyor wheels or conveyor balls
bei ng nounted on axles. For exanple, those conveyor wheels or conveyor

bal I's, whEch Thevesetiid sle@Bhtsandyese corf@irddesothbtiRby s&vatd ¥em eorﬁf\%zihg ot her and
the axles may be arr an%g%l sqQ ¢l osg t oget her that the conveyor eel s or
bal | s over| a%nq,mléq{s\t;;sé Carfed AR € h@r@&%‘ Qfiihe conveying path and that are

arranged across thereto, i.e., extend in a transverse or substantially transverse

direction relative fo the conveying path . Thus, in a horizontal conveyorized line

in which the conveying path on which the workpieces are transported extends in

20  a substantially hotizontal plane, the conveying members may for example be
arranged beneath and, at need, also above said horizontal plane.

The conveying members used may for example be configured as conveyor rolls

and/or as conveyor wheels, conveyor balls and/or as spiral-shaped conveying
25 members, the cohveyor wheels or conveyor balls being mounted on axles. For

example, those conve.yor wheels or conveyor halls, which have different axles,

may be offset relative o each other and the axles may be arranged so close

together that the conveyor wheels or balls overlap when viewed in the direction

of the axle. This makes it possible to also securely guide thin foils, because the
30 thin foils will in this arrangement not be subject to wrapping around the

conveying members.

Additionally, the module systems are also capable of receiving treatment
devices for the wet-chemical or electrolytic treatment, these devices being held



of the axle. This nmakes it possible to also securely guide thin foils,
because the 30 thin foils will in this arrangenent not be subject to

wr appi ng around the conveying nenbers. Additionally, the nodule systens are
al so capabl e wad 2008ed0y 1 Ng treat ment devices for the webcf860s/8abosO"
electrolytic treatnent, these devices being held WO 2005/ 059206

PCTI EP2004/ O%%)eBmfsgrtlbﬁ éﬁ?eﬂt&%ﬁ&ﬁuﬁﬂeﬁb&%ﬁggssthegﬁl Se&%ﬁg)i{?\%t[aﬁﬂﬁ% ases th?

eff|C|ency of th Nt unit racrure n accor i nvention
since these turdbdtmehtre ireadooetancemythttie mvanhton dieertbash tryatmmuhﬁeﬂband

di smount ed | ccor i nventjon and are not fl exibly
fitted. It i g“%%wé&?j%ﬁﬁ @ép‘%ﬁbﬁpgnﬁgwmq%%%niﬁﬂgercagpprd Iﬂé‘?rent s,
sugh ﬁs for qheaﬂioggandaamhoﬂ lmﬂmglylfeteaylstsﬁmwstrﬂml@pmmab to L@ﬁd\& feom wheel s
and the tr nt devjces ndi.ng, on, t he p tion, the,  treatnent
devi ces masﬁ PG@QWIE@%S ﬁf"@@\ﬁ' k?[%e@g'”gj W ﬂ%z‘??@‘é[e S¥pPRVVIRLSER fan
nozzl es, ul tregeo6i whéslaandueeieatoent dlﬁﬁﬂeﬁb[b@peﬁddlﬂ@ﬂﬁn th?e(hth@tbhembrTent

devi ces, such as fl Ol;\é nozzl es nozzl es or nozzl ul trasonic

es,
transducers, FeRMSBLIPERESIBRY gF 9{2 'elbﬁ§@l’\’dtﬂzéle§d8ﬂ% SRR "PEARS:  whi ch

are held in tfg JopAes tdlt%‘soﬁlc&@@ﬁ%er%b’m?&u@l@lé'nB@é‘éj with a plug-type
connection for easy disnounting, said connection being intended to supply

the treatnent devices with treatment fluids, such as air, or with cleaning

or 15 pf%?ssw@trééu fid@\naas%.mher i oﬂﬂass g ﬁﬂ@@bﬁ;eeﬁ@zzra%eded for

remount i ng st emns eani hg dule’ syst ens,
which are snéppsdsilietrans Ceﬂﬁefane'@ésiS%’éerfylmm@&@Me etno sandribe likenot only

factl L ate  CRhBhSRERGE Pk cafol AEHERs! Hoy SHRRIRRR) YAl Bdpen | i1l 1Y
nenbers are cesnmieetibrofer easyhdismsunting, sdid t:hmenbmvbglngmtpadetl totshipplytiser t i on
substant i al |yt RORTE Segeasiaarodergies s e 8k o AP AHERE n oraer 1o
provide, 1& t b@cmm!tquntesm witte goer. BlorspatiaMeolaratie noeddd fac monalating with t he
thickness of Lhe veIKRGSSs aflel ISR, Bulf Bk Mol Yystems, which are
~ snappable into the recesses of the carrier elements, not only facilitate
maintenance bui also reduce the expense involved when initially assembling
the line.
20
Further, in the cases In which the conveying members are carried on either side
of the conveying path, the insertion elements may comprise bores and/or slots
and/or long holes extending substantially normal to the direction of the
conveying path in order to provide, in the manner described herein above and in
25  accordance with the thickness of the workpiece, a fiexible gap for said
waorkpiece between thé conveying members. If the conveying path substantially
extends in the vertical plane, auxiliary means, such as springs, may be provided
on the Insertion elements, said means pressing the conveying members carried

in the slots against the workpieces in the direction thereof without damaging

30 them.

The treatment unit may further comprise a drive shaft for driving the conveying
members, said drive shaft being orlented paralle! to at least one of the carrier



wor kpi ece between the conveying nenbers. If the conveying path substantially
extends in the vertical plane, auxiliary neans, such as springs, may be
provided on the insertion elenents, said nmeans pressing the conveying
menbers carried in the slots against the workpieces in the direction

t her eof wi t howt2o0s0%ea9s ng 30 them The treatnent unit maycixwbdaeisonpri se a
drive shaft for driving the conveying 8nenbers, said drive shaft being

oriented par r

PCTI EP2004/ oié%%”{s% & '%érrgﬁt?% vt ﬁ@eﬁégfﬁ it iggrwvé’ ﬁ%@ \% Qis?%‘gr‘ﬁus the drive
shaft is arr aprgéatably nefealdbthe paraliely ofentedeonvayiag eybess.i ent ed conveyi ng
menbers. Fromthe drive shaft, the force may be transmtted either directly
or indirectly to 5 the conveying nenbers, preferably by nmeans of suited

t oot hed wheel Brorstheldrias shaffthe ddros m&iyéneltsanemrtﬂd@thgleﬁra;ﬂy Eoindtrdm'ﬂg tcpur pose,

one of thd i iarehoNE erare Frape BB et s EPimekonvBling patn

and nmay be eqefieped whickl dr@@hh@@hrsvﬁwﬁ@pufbbge ané Qﬂe@&fﬂ}b%oﬁ@éW@;yl ng menbers

protruding fromthe one side [ rtion elenents, may for exarrple
Ponpr i se ot | BRbOGHBABREge dionheL P pf Slpad SAs o BRANSH JedPTsr  a

conbi nati on Cp@EpRkitened adel/ et tie MReS)iny St apd Wiay t&eeﬁu%pemﬂthdaéth@@t or

wheel s serve to di rectl)( ransmt the force fromthe drive shaft 15 onto
the conveyi ngW eThevﬂﬁqseﬂféh%ﬁ@n‘#‘?dmgH@@b?@@f@%ﬁ'@ffr%ﬂ@tqr@ﬁ' wdvel gears,

wor m gear £ anfeheddr i ol@fidh rﬂﬁ?’fo‘?%xé&ﬁ@@ chP¥ néé‘éﬁegé{roﬂg%i% leckHCwhde bt ect or

wheel s of the conveyi ng nenpbers’ there eng ting ector wheel s

| ocat ed on t hetlgastwee shur gearTia apetiradtion comhasing deffecidiavheeis\andispgr menber s
and those on é%ﬁ drive shaft are torsionally secured together. For 20
transmtting e force, two bevel gears or a gear and a worm nmay for exanple
be used. The force may also be transmtted indirectly to a conveyi ng nenber

DY e oL 408 pSPly SRR SRk IghA LR RS BT oo
t echni cal 19 easntoshe tdreveying member while changing the direction of rotation. Bevel

gears, worm-gears and helical gears may be used for this purpose. The

deflector wheels of the conveying members thereby engage mating deflector

wheels located on the drive shaft. The deflector wheels on the conveying

members and those on the drive shait are torsionally secured together. For

20 transmitfing the force, two bevel gears or a gear and a worm may for example
be used.

The force may also be transmitted indirectly to a conveying member by means
of the spur gears mounted to the conveying members, for example by means of

25  spur gears or helical gears. This may be necessary if, for technical reasons, the
distance between the axles of two conveying members is chosen to be so small
that the space is not sufficient to allow every deflector wheel on a conveying
member to mesh with a deflector wheel on the drive shaft. In this case, the force
which is directly transmitted by means of the deflector wheel from the drive

30 shaft to a first conveying member can be transmitted further to a spur gear
provided on a second conveying member through the spur'gear additionally
seated on said first conveying member. For this purpose, the insertion element
may comprise one or several translating spur gears that transmit the force from
one conveying member to another, the direction of rotation of the conveying



di stance between the axles of two conveying nenbers is chosen to be so small
that the space is not sufficient to allow every deflector wheel on a
conveying nmenber to nesh with a deflector wheel on the drive shaft. In this

case, the fommeosdsewh is directly transmtted by nmeansp@firmhgodefsl ect or
wheel fromthe drive 30 shaft to a first conveying nenber can be transmtted

further to a gfh AV 0 ing mepber through the

spurgear additi onae?f ?Casegac{?le%% t@%?ug) ?‘?ér%sw%%g@%é‘%w&q??é‘ﬁﬁg'w nﬁgr this

pur pose, the infenedito ghangsenne thenfyrce bapbésnaransemitted hemeghathetat lasi ati ng spur

gears that tr ] : veyvin er tp another, the
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nmenber s | ocat geargnthenisive force ean e tishsipited betwrendion veyieythgnashbdsiovgr not

intended t® c force,has .been transmtt t hrough the at | east

one translgt i ﬁ%gékg&?@@ggépﬁﬁ‘ﬁﬁé% %rbteﬁd'f]gngnﬁl%%&éﬁn}ﬁfé’?g?e ?Weg'f‘ﬁnsl ating spur

gears, the drimaml:fem.d”etmmanbgrebﬂead&ﬁhbé@bbth@éﬁ@ﬁbdﬂ@@¥iﬁgfﬁ’}tﬁb{ﬂ:éig, nmenbers over
[ on the dianmeter of the conveying

5 greater or snall zr dﬂaﬁt ances depen IB%

menbers. 1f, b SH4RNgRHLY SPUTHeASHELS b sianBkss. thenwebrrayirgs atnmenus
several transgedrsMgtotiiselgned Sud Bat the BRedRH Y estatidr ANUsTaRS c&{vekiﬁgm' ating
spur gears is to be selected such that the direction of rotatio f all of

t he conveyi ng™® e Ng gamp vl d’ﬁ%arﬁl/itq el @gaifian beneaibior apeed tieon beneath or
above theid0 eqveswy pathalcBordMhR ifdhd' @b is %rﬁnérﬂgteﬁgéoﬁt?ﬁhécéﬁ\fég@lgntted from

one conveying nenber to another on the sane side e conv g path,
2n+1 transl at MEGbes puanafleesrian the samesitleditha oxrveyinp @atioi2nes randating spur gear s
provi ded on t V.EWI | = - | kewi se,
the force cang\:g"ler g%ﬁ%l %écr{élggggrgg@rse%nﬁge%#ﬁfereg%qéin%é?wéﬁaﬁsgpr%ﬁggr% ﬁ ﬂllr%cat ed
beneat h the cesiweyinagemberstwitancdhvieihg. menber | ocated above the
conveying path for exanple. In this case, translating spur gears may be
elimnated if -the spur gears of the axles of the conveying nenbers are
caused tth nelskewisedbelfyrce kan briindiratetrarshdital freata aomvefing otextiiedn of t he

conveyi ng ne | | reversed. |f nutuall verl appi ng

Conveyi ng. monbgr ¢ £PesABE R B b B g MR \ooeReFLodiBthe
conveying path for example. In this case, franslating spur gears may be
eliminated if the spur gears of the axles of the conveying members are caused
to mesh directly. In this case, the direction of rotation of the conveying members

20 s desirably reversed.

If mutually overlapping conveying members are needed for very thin workpieces
exhibiting poor resistance to deformation in arder to securely guide them so that
the spacing between the axles of the conveying members needs to be adjusted
25  so as fo be very small, the spur gears may comprise, in addition to their gear
rim, a collar the diameter of which is smaller than that of the gear rim. The collar
with its smaller diameter serves to produce a spacing for forming a gap either
between the Wall of the insertion element and the gear rim of the spur gear or
between the gear rim of the spur gear and a defiector wheel possibly located on
30 the axles. A closely spaced spur gear of a neighboring conveying member can
engage the respective gap. Advantageously, one and the same spur gear with
collar can be used for both cases. Depending on where on the axle protruding
from the carrier element said gap is needed, it may be formed by simply turning

the spur gear with collar. This prevenis the gear rims of the spur gears of



exhi biting poor resistance to deformation in order to securely guide them so
that the spaci ng between the axles of the conveying nenbers needs to be
adjusted 25 so as to be very small, the spur gears may conprise, in addition
to their geawo 2esmpo2es col | ar the dianeter of which is Sggigesioablage t hat of
the gear rim The collar wth its smabl er diameter serves to produce a
spacing for f ei ther betwee of the insertion el ement

m a t he | | ]
and the gear Gghﬁyﬁ'% Tﬁ@ggﬁﬁf ragge dg?dlyﬁé‘{]‘?/\@éﬂd‘\?l\ﬁemgt@‘é?h"ﬂg B SR spur  gear
and a defle](czlbhmkmgmtgh p{cms.nbﬂhpfd:m_eaﬁmcbeqrar%anst&éueinamé&!§.be&¥]§érﬁﬁ@ée/ spaced
Advant ageousi™ TEHESRG ERUSE SESBOF Ganolf h SPEGIHEh PaEH abBobsed | or bot h
o ap L e e g e ar v th
collar. THis 35?@58&"@‘* Frle S‘EFEF" PMHRYIngk ’%?H’@eésp@,f? neRshied Vist saiir0aEg59206
PCT/ EP2004/ 0kA(0%ar10 conveying nenmbers arranged directly side by side from

touchi ng or even from blocking each other. If the force is to be
transmtted indirectly between these two neighboring conveying nenbers, a

translating %Hrenﬂﬁ%ﬁmé]ﬁ\éif ﬂiﬁl %F%Qé‘rfwitfﬂ@c%f él%@bgﬁbﬁtsbcg e‘dﬁ&ﬂﬂé Hodgtanpl e so

that the spur %ears wth co respective seated on'the axles of the

conveyi ng neffEpRsavs pasidwedly\sloselyArnged aeneavinggmempers thatare The enbodi nent
of the spyr § 14 I ' Lot ystens with
parti cul g?l yg%%g)ggeq gapeac??g%g%%ﬁggg\?g?\?ﬁgkﬁﬁghg%ﬁ@é%& ngjrrgg %‘bginsogosed

di rect |y bendercs issndedtzmemitidaeraro avepveringpmembet focéted beraatpltiee no force is

to be transm . ' ] r 1o eath the .canveying
path 1o a corvaiy i Buf SRR I BB o E R AT BT MBubA Bt I .

whi ch is formged, Wyiclofsfemdd mgoffdettirgrthe speragearswith collzr) mevenis theespus t he spur
gears with callar .{es[:@ectivelt.ﬁ Ig/eat g ?’#Ht he ax* s of the conyeying nenbers
15 from meshiSfgWHTHCOAReSAETHEY seaed pnhe Axles §f hesenyaYIng BB 2 at ment  uni t
may conprEse fioremeshisgwith ahe @bdthbe systens that are equi pped in the sane or
in different ways and can be inserted into the carrier elenents according
to the purpose of application. Mdul e

As a matter of course, each treatment unit may comprise one or several module
systems that are equipped in the same or in different ways and can be inserted
into the carrier elements according to the purpose of application. Module

20  systems that are only equipped with conveyor members may for example,
independently from each other, alternate with other module systems which for
ekample comprise additional treatment devices. The moduie systems are
thereby exchangeable at will and reusable.

25 Beside the already mentioned uniform constructions for carrying and securing
the conveying members and the treatment devices respectively, a further
advantage of the invention is that the parts of the drive may also be configured
to have uniform characteristics. It is for example -poésible to use for the drive
axis but one type of deflector wheels that may be thereby arranged in a

30 dstermined spaced-apart relationship according fo the pattern of the carrier
elements. Using transtating spur gears suitably arranged on the insertion
elements, a muitiple direct fransmission of force on each insertlon element from
the drive shaft to the conveying members may possibly be dispensed with,
complicated respective adjustments of individual deflector wheels on the drive



20 systens that are only equi pped with conveyor nenbers may for exanple,

i ndependently fromeach other, alternate with other nodul e systens which for
exanpl e conprise additional treatnment devices. The nodul e systens are

t hereby exchawmgembbsmwmt wi Il and reusable. 25 Beside thgcpkpRadysgENt i oned
uni form constructions for carrying andisecuring the conveying nenbers and

t he treatnent e I f vant f invention is
that the partS aroaranaFrErheciaty & el Forecl B 8RS Aimber diife Pl

char act eri st i gy thus hesproducaskantothe pads sidylfer exampdebé formicdeat tbw west axi s but
one type of v be thereby arranged in a 30 determ ned
spaced-apartdfr?{)a 3@%@&’3%@913‘?:5@@@%@?% the pattern of the carrier elenents.
Using translating spur gears suitably arranged on the insertion elenents, a

multiple dir m.sskon orce.on each insertion.elenment. . fram the
drive shaf teﬁﬁef' h‘&g@ioﬁ’v@g:bﬁéj nﬁé‘;%ﬁgrdgbeﬁﬁg,uib%rgﬁgipg%%%d%ﬁg?flﬁ%@&pgm ﬁ

conpli cat ed ribemxatiples iditratddin titesFigb. winakeivj dual defl ector wheels on the
drive WD 2005/ 059206 PCT/ EP2004/ 014008 11 shaft being no | onger necessary
as a result thereof. A great nunmber of like parts nmay thus be produced and

the parts mayFigot ex#dbesbectinzbderiof bGwrigntdl cohléydrizod Bed;i on- nol ded
t hernopl astic,., 5_.The_invention wll be understood better upon reading the

det ai | ed descrr:iﬂpgi on 1% side yewelampordian pf 2 gatiepvalbwith theyecessgs fordher ei n:  Fi g.
1 is a crgss-secti ongseMicii@hemshori zontal conveyorized line; Fig. 2 is a
side view of a portion of a carrier wall with the recesses for the 10

insertion el effgnds; Ehgws 8n iveitienfemerdastviaweddn drredirectisn of Bed in the
direction of the |onpgj ?th'ﬂh%}aelxisaaﬂ"itﬁe'%nv%gﬁ W'&ng menbers; Fig. 4 shows
gccor g\/l t

the insertion_el enent ling to Fig. h conveying nenbers; 15 Fig. 5
is a front vika éf asbevaihe ipsertioreciemest adconding torfdat3 with Fonuey®y Fig. 6 is a
cross-sectional viewpfis alternately disposed spur gears with additional
col l ar; ’

15 Fig.5 is a front view of a detail of the insertion element of Fig. 3;

Fig. 6 is a cross-sectional view of two alternately disposed spur gears with
_ additional collar;
Fig. 7 is a cross-sectional view of a translating spur gear with a double wide

‘gear rim;
20 Fig. 8 is the same view as Fig. 3 now showing an alternative embodiment

of an insertion element with overlapping conveying members;
Fig. 9 is a perspective photographic illustration of an insertion element with
axles of the conveying members and different toothed wheels
according to Fig. 8;
25 Fig.10 isthe same view as Fig. 3 now showing another insertion element
that additionally comprises a treatment device; and
Fig. 11 shows é detail of the carrier wall of a treatment station with
workpieces and differently configured insertion elements in
accordance with Fig. 8 and Fig. 10.
30
The same numerals will be used to identify identical objects throughout the

Figs.



Fig. 7 is a cross-sectional view of a translating spur gear with a-double
wde gear rim 20 Fig. 8 is the sane view as Fig. 3 now show ng an
alternative enbodi ment of an insertion elenent with overlappi ng conveyi ng
menbers; Fig. 9 is a perspective photographic illustration of an insertion
el ement wi t hWQ3P¥s926¢ t he conveyi ng nenbers and dif f ermwErzmebized wheel s
according to Fig. 8, 25 Fig. 10 is thel?lsane view as Fig. 3 now show ng

anot her T nsefgid O\ 8 GURIIboorb ARG 4 hOHIBhLY cGRMILHARR® J\RldmERL devi ce:

and Fig. 11 sh carrier wa eatnent station with
wor kpi eces anie dirsdtioneftrepspohflayweodaidscas.cuch @s peintadesitcsit bparda@odr dance wit h

Fig. 8 and Fi | denti cal
obj ect s thro Be@?g;;;{gﬁ@f&lgl aé%%%@%@@@o%%@@%@&?ﬁ%@é ufCt‘i{LZ Fig. | is
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o eett om0 aUyaASes Sl eh S L BB s A D, PO O e
in such typdathol wateBad covardd dndcehciient heywall esofiesd eatis tat ae fadbad and

unl oad. The I, ereb reat ment _u a treatnment, t nk sai d
YAk consi ot il aRd e B An Mgt R Rnd S BOBRRret Bired et BUREMA LN a2t
end wal | Sdt hahe &frk. Mﬂhg tielatnesrit Ita&kﬁﬂhehﬁj"rmzébe%rr]rﬂaﬁef‘ddmtlgthom tﬁdhfbhmedl\or kpl eces
are caused to enter an the treatnent tan

Wor kpy oces 1 O Cam R I dne R e noironta GRYEGT HEVBR ST ough t he
line in tyge hoidupper aénmmgtm@ﬁbé}gBM%rls@me pbent[aﬁﬂgumaénmgmeyd ng nmenbers

6, 7. For secure positioning, the t ace onto a orting frame 12
preferably cotd? 3SHRRPIERY Fagr'e F’c"@fﬁé@iy eﬁﬁ‘ﬁ@'%gﬁsqb\af%ﬂ@eﬁawg%%mdat e

pi pelines, pyfge n{aylatceér%moagﬂelp%énh@g phafb%smfe@g coRQREIEMKAGor i qui d or for
repl eni Shl ng solutions as well ‘as ot her auxil |ara; units. 15 A treatnent zone
3

10 in which tmgcqe@m@pﬂqweyfarrr@plpr\ﬁh@s@pw@maaﬁjws § piktey auxdliary units.

15 A treatment zone 10 in which the workpieces are transported and possibly
treated is formed around the workpieces. In the illustration, the workpiece 1 is
moved into the plane of the drawing on the conveying path lying within the
treatment zone 10. Carrier walls 4, 5 which extend into the plane of the drawing
paralle! to the conveying path and which carry the insertion elements for

20 carrying the conveying members not shown herein are further shown. The
conveying members are driven by a drive motor not illustrated herein and by a
drive shaft that is not illustrated herein either and that extends paraliel to the
carrier walls, said drive shaft being suitably equipped with deflector wheels. For
this purpose, the drive shaft comprises deflector wheels that are configured to

25  be bevel gears and that ransmit the force to bevel gears which are torsionally
secured on the axles of the cénvey‘mg mermbers (not illustrated herein, see Fig.
5), Spur gears 9 are located on the axles of the conveying members 6, 7.
Translating spur gears 8 are also shown, said translating spur gears being
carried on the inseriion elements which, In turn, are plugged in the carrier

30 elements 4.

The tank bottom 3, which is located beneath the conveying path, is configured
to slope downward toward the left and Is in liquid-tight connection with the side
walls 2. The processing liguid used In the treatment zone 10 collects in the



treated is formed around the workpieces. In the illustration, the workpiece

| is noved into the plane of the drawing on the conveying path lying within
the treatnent zone 10. Carrier walls 4, 5 which extend into the plane of

t he drawi ng wmzesiselost 0 t he conveying path and whi ch cadFwpidifidosserti on

el ements for 20 carrying the conveyi ngidarenbers not shown herein are further

shown. The cQpveyi riven a drive notor,,.not illustrated
herei n and byB@es@%g@%@ﬁ[tém%{nqqg pH%’tDe?I%W@gtvfaa? SPRLEBHPUTP BACT and t hat
ext endsdpar alhdir?ir:cetdo;ria b@re\a}zaomma:tommrisrtcs@éidg fHcirv@aizdab thagsdigheaui t abl y

equi pped w t e r ls. For., this,purpose, the drive shaft conprises
defl ect or whe&'® {Cﬁ@% %gﬁgsgﬁﬁmﬁﬂﬁa@&aﬁed‘o;%ﬂﬁ% 8@5879'@Z:§f Lefeshing g trgﬁsn‘it
the force to ngeuests.(ilgﬁw,}lﬁhﬂthﬁidmxigeﬁmhsét@n‘ﬁltﬁlwstéaeélhégmn.@gch b@h@éﬂe%gOf t he
conveyl ng ers (not 11l ustrate ereln, see Fig. ; ur qears are

| ocat ed onéTFh‘éOQJ&rFegoséqg ‘t"l‘l%‘ ﬁlg‘?ﬁé‘wﬂ?f'ﬁﬁn‘ﬁ‘éyg”&erg? m%%$%ng)§ﬁg%r gears
8 are al so shgwhnihetahltidr easyapt i Ng spur gears being carried on the

insertion elements which, in turn, are plugged in the carrier 30 el enents 4.
The tank bottom 3, which is |ocated beneath the conveying path, is

configured tpjgshppg sHEWRRECa bater &l caher Wal I ifactotdaricB vhithQHé fvbhisti,
connection with the side walls 2. The processing |liquid used in the
treatment zon®didGagsr val cemprsinga upnferaneIfiggaios akoy/lpeotia iemivotr 13
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drained via a drain connector. prior to beinhg recirculated to t
treat nent zolie sEnyaneinhshe msplinp slanents ag theyare llnstealed it tbd Figsr 8i n.  For

refreshing thg gy PRRIGGindidlchn dbyidden iflE ERRSoAAAL 1BRANARSy | 11 st rat ed

herei n, such as 'heaters, ers, dosing uni ers an e like, may
further be nmounted on the bottom 3 of the tank for exanple. Fig. 2 is a

side view of a_par ] I | CCQf i he tnvention,
said carrier @Qr ?Sh%\?}%raﬁ%l&%érggﬁ%ﬁﬁ% re},&%%ﬂﬁ?ﬁ%%?%ﬁﬁé%%e#:ﬁgoe \éi re length
of a 10 t% ealngitudinaliakis of fiee corweging melibess. dn ithappdnparethe iasdrijordi sposed and
formed in the_sa npner.. The insertion elenments as th re il|lustrated in
the Figs. 3. CRegt 1gCaRgrises Beostas chtiboia RO e Qapp di¥ sl b ardi® ccesses
from the top. employed as bearing guides 22 in which the upper conveying members (not

shown) can be carried. The bearings 15 for the lower conveying members (not

shown) are aligned normal to the slots, In the center between the lower

20  conveying member bearings 15 there are located the bearings 23 for translating

spur gears (not shown).

Fig. 4 shows the insertion element 13 according to Fig. 3 in which the
translating spur gears 8, 8' and lower conveying members 6, €', §" are

25 schematically shown with the axles being equipped In different ways with spur
gears 9 or with a deflector wheel 28, respectively. The axle of the left conveying
member 8 comprises a spur gear 9 and a deflector wheel 28 whereas the axles
of the central and right conveying members &', 6" only comprise but ona spur
gear 9 each. Further, the deflector wheel 27 of the drive shait 25 is outlined.

30
The left conveying member 6 is driven directly via the deflector wheel 28 by
means of a deflector wheel 27 on the drive shaft 25 (a detail of which only is
shown). All of the other conveying members &', 6" provided on the module 13
are indirectly caused to rotate by said one conveying member 6. For this



Fig. 3 shows a preferred insertion element 13 as viewed in the direction of
the 15 |l ongi tudinal axis of the conveying nenbers. In its upper part, the
insertion element 13 conprises recesses corresponding to the shape of a

sl ot that arevomngseped as bearing guides 22 in which theremRpgi@anveyi ng
menbers (not shown) can be carried. The bearings 15 for the | ower conveying

IS 1% O AN o ol AT,

the | ower 20 ‘conveying ne ari ngs Searings 23
for transl at imgnnesphat toeforse {srfost tsinemited fleingthede® bomeyinpenémber s vian el enent

13 accordi ng i i | h ransl at i u rs,8 " and | owner
conveyi ng neéﬁersgu%ieagﬁ,tBéﬁ(@‘é@ﬁra&g&@g&lgﬁﬁqrﬁ% rlr@ -@%O{R/Ff’%ef/\fqrﬂﬂ%lg axl| es bei ng
equi pped iln djo_lh_ﬁeyia@mamai%&sag/istr:an%spiﬁed frgmaths fitst dtansiatidy sputekhed tothewheel 28,
respectiv . e axle t eft conveying_, er .6 c rises a spur gear
9 and a d f?’ggy&ge%)gegﬁtﬂ%gegﬁ@rcgggeﬁ%mgﬁbgga %ﬁ?%tr@éﬁﬁ?ngﬂlghaﬁﬂ ri gE\t )
conveyi ng nerseeosd fanslftingospuy geanPito @ dput gemed s righesnv@yiegch. Further,

t he defl ector vvhgel 27 of the drive shaft 25 is outlined. 30 The |eft
conveyi ng medB¥PCR s driven directly via the deflector wheel 28 by neans

of a deflector wheel 27 on the drive shaft 25 (a detail of which only is
shown). All t he ot her conveying nenbers 6', 6" provided on the nodule 13

are i ndi r ect YDERURRSESEHYrURPSE EOMNRYESiPBRR'S dephrBpWRYAPHIER THOUShr this WD
20051059206 RGIf GEZQWA00HAI QR theif R, RERISpu gﬁegts rn?e%(‘gﬁr@t\hiﬂﬂthél%ﬁr gears 8, 8

a
are placed and config‘ured in such a manner [ orce is first
transnitted faegrs ¢ Rbihedpwereniveying famhesep, 8, & i thiseasgpibe dijestionoft o t he

central  oonV SRl BPHRADHR: col s fodis Wddianh ThtersGORMEY bBgodtEITDCT 6 13

transmtted fromthe first tr ting spur gear gear 9 of
the central e¢ldg9n.ng menber 6' and fromthere through the second
translating spur gear 8 to the spur gear 9 of the right conveying nenber
6". Wiere necessary, upper conveying nmenbers (not shown) are driven through
10 spur dé&ar Oy boe aedectomwhéeri2 imréated forthd nyplute oy st. feddilentprwi t h t he

spur wheel 27 is fixed onto the drive shaft 25 made from square material wherever a
drive is needed. Where no deflector wheel is needed, a sbacer sleeve 32 is
provided on the shaft instead. The spaces between the defiector wheels 27 on
the drive shaft are preferably regular so that again only a few different

20 component parts are needed. In this case, the translating spur gears 8, 8 are
used in addition to the spur gears 9 for driving the central and right conveying
members ', 8". This permits to flexibly design the force transmission to the
conveying members for different embodiments of the insertion elements.

25 Fig. 5 is a front view showing a detail of the insertion element of Fig. 3. It further
shows a drive shaft 25, a deflector wheel 27 configured as a bevel gear, a
conveying member 6 that is carried in the insertion element 13, the axle
protruding from the insertion element being equipped with a spur gear with

| collar 29 and with a deflector wheel configured to be a bevel gear 28, the collar

30 forming a gap between the gear rim of the bevel gear 28 and that of the spur
gear with collar 29. The force for the movement of rotation is transmitted by
means of shaft 25 via the beve! gear 27 (mating part of bevel gear 28) o the
bevel gear 28 on the conveying member. Behind the spur gear with collar 29
lies, partially concealed in Fig. 5, another spur gear with collar 29" that is seated



gears 9 of the | ower conveying nenbers 6, 6', 6". In this case, the
direction of rotation of the upper conveying nenbers is desirably reversed
in the opposite direction. 15 Only one defl ector wheel 27 is needed for the
nodul e of Fi gvo4eos/dsozhef | ect or wheel 27 is fixed onto thergsouaipialt 25
made from square material wherever a d¥ive is needed. Wiere no deflector

wheel is needed, : . 32 18 vi ded on . the aft instead. The
spaces bet V\eeﬁqtahrge@@)?)f@étcgb\?emgépémé%r (Sﬁ{%ol’{vé"?af’ia\%o Qﬁa@?h'éi?%c‘g%éf erably
regul ar so t h&irmirgpa gap betweenfiesgeirfrine aed the2@alcsithe teatiopaidreeral Ehigeeded. In
this case, th ransl ating. spur rs 8 8 are used,in addition to the
spur gears 9 gg%n%‘?rﬁ?/ﬁrﬁj&”%ﬁ%{%@éw&%gpr"égnﬁor}vleéj’ﬁg n&%ﬂ@%@itﬂ ec%@%é%"%’, 6".
This permts tageffezwithbyi e gegnihbef hersper §¢2890] 3B intdshing Withtoneconveyi ng
menbers fo difftﬁ%ent enbodi ments of the insertion elenents. 25 Fig. 5is a

front view sh8W'HGa detail of the insertion el enent of Fig. 3. It further
shows a drive shaft 25, a deflector wheel 27 configured as a bevel gear, a

conveyi ng nenher .t hat ,*s carried in the insertion elenent 13, the axle

protruding fr 6™ HES ViR¥EE £3LPP S4S8HERk B OPYY J8qtH Phed nacdisulie sietiofgear with

col I ar 29 andspéddrodraferiitans Aicedieathe @ild %"fﬁfgtrﬁéﬁc&@eﬁtngﬁéﬁb&@aﬁi@& the
€ g

collar 30 formng a gap between the gear rimo bevel’ gear 28 and that
of the spur Kb roRson Wyl nabevebgearieproyided ferom thaeaeighberirneoryRyYingt ation i s
transmtt D¥heriRaRs 3 ; A I; % i part of
bevel gea?g28§heto t%émfgevé bg@ﬁc%ﬂé’% 3&%‘?\%%&%2@%99% r%%gg?'{.’é}gehi nd the
spur gear wit Hreugh afrapsiating sy gparrthatde Ingt ifesteded kereim Fig. 5, anot her spur
gear with collar 29" that is seated WD 2005/ 059206 PCT/ EP2004/ 014008 15 on
a nei ghboring conveyi ng nenber (not shown) so as to be flush, the collar
form ng a gapFlgebulkustratdsen gesa-sadtinnalvievt bidwaetipur géars vdthi atsidionaioellaisenent .

spaced  t oget Rorehian Srpiedg A BRRY TS RS RERER, & buies T h g
with one 55 anttiherandententichirespondsvia theammnbemseisof théapurtdearsoeittetoligear s 27,
29 e”ggﬂvgy: ;Szmtgﬁ 8. 5°P35S, 6 Podd BSEH thkd Rith S Fospbae!gaSr i ve shaft to

being offset by the collar, the distance between the axles of the spur gears may

be reduced as compared to the distance separating gear rims that are not

offset. This permits to arrange the conve)ﬂng members in a closer relationship.

20 1t may also be recognized that the spur gears with collar 29, 29" are built
according to the same principle, which aids in reducing the production costs.
The effect desired is achieved by placing the spur gears with collar 29, 29' in an

inverted position on the axles of the conveying members.

25 Fig. 7 shows a cross-sectiona['view of a translating spur gear with a double
wide gear rim. 1t is for example used to transmit the drive force from one
conveying member to a neighboring conveying member located on the same
side of the conveying path, spur gears with collar 29, 29' being utilized on the
conveying members 6, as illustrated In Fig. & for example.

30
Fig. 8 shows an alternative embodiment of an insertion element 14 in the same
view as Fig. 3 with overlapping conveyor wheels 24 (shown in a dashed line) of
the conveying members 8, 6' located beneath and of the conveying members 7
seated in bearing guides 22 and located above the workpieces 1. Translating



is the reason why no bevel gear is provided for on the neighboring conveying
10 nenber 6'. The nei ghboring conveying nenber is intended to be driven
through a translating spur gear that is not illustrated herein. Fig. 6
illustrates woeasasectional view of two spur gears Wddtsad@ihispeal collars
29, 29' that are arranged so as to disglay mrror-inmage symretry. In

princi pl e, i r I { e a nt of the spur
Gears with coPrhe-9n% BT EpEL: AL beR Rk EEnl ot R SRr SOPRRENY Baied Wi TRt he
respective gdiustretadsherbiniforthefsaikeof digrity)rendesplul gears whid adilst 20) 29" et ween t he
axl es of the 4AHE T dTayY be reduced as conpared to the distance

separati ng gear Ppg at are not offset. This permts to arrange the
conveying nenbers in a closer relationship. 20 It may al so be recogni zed

that the spur, it h. cellar . 29' are i ccordi,ng .t.o, the sanme
princi pl e,% Wit %ﬁ%?\gﬁ"ﬁ E'gr gd‘h%icﬁé\?ﬁyﬁ‘@ @?@hﬁ@%gnﬁg&@ﬁmﬁiﬁg f‘é‘?’fVBEt desired
i s achi eved b%lorniaiaclﬁémgagd’lle tearrargedss awitd Bvarzipliabrdd® to Rvehtfon i nverted
position on the . s, .of . the conveyin ers, 25 Fig, 7 ,shows a
Cross-secti Orpglss@ﬁe%cgpggo F\Baf“r?é‘i"%#{'ﬁﬁ'%? A Tiom peifp dRVigted A wardOge gear
rim It is fapwex®onl & the eshve9ingrpaints the sidte Aalabke EWodenddrelieRat taconveyi ng
menber to a neighboring conveying menber | ocated on the same side of the
conveyi ng patdﬁr,ec%@.m%gwfgh%\p@wewmr_@ﬁmfz?j,s 628" Than. e fores MERANYIPE; he
conveyi ngoeRekmithd ﬁ?odgh'tHéEérﬁIé?ﬂg'nﬁbrﬁlb&-B ch n@@ée §XS R ﬁ'ﬁee?{Q)rF' 9. 8 shows
an alternative enbodi nent of an insértion elenent 14 1n the same view as

Fig. 3 wth dltemaiipglynen eleas ypandiseslFer this pehesen a eembingtionad spiuhe) of the
conveyi ng ne 20 e ] COBMEM : 7
cented n beatehiteofhr 2057 SPERAALY HICe BhocBed SPRKTE] BRRIBESE i ng

WO 2005/ 059206e REPEEPZ0DW 1h0 B8ver tanveying rgerabsrs § ani placemonmand three de gear

i def | ect . hej o [ th k
of el ar ty) - ShdHEB g G TR BB ewhs gt SGepiRelely bAE L 0° 57T
as shown 16n Fognprise adpair geaveith cglanB@bEo preentGhe spurfgerard oatiepor ti ng

L?ie{/é;%/p? oi Y\gc%méﬁﬁge ﬁ'xe%nbaerrg frgnc% bl?oeck%rgro%réga%%thse? whan ttl?eyoa\z/rg rcllo%glyi srﬁagééjer to
together, the position of the spur gears with collar 29, 29' thereby corresponds
to the arrangement in Fig. 6. The force is transmitted from the conveying
member 6 on place one to the conveying member 6' on place two by the
20 franslating spur gear 8 with wide gear Him (according to Fig. 7) meshing with the
spur gears with collar 29, 29'. Accordingly, a uniform intermediate spur gear 8

may be used in this preferred embodiment.

The upper conveying members 7 are driven by meshing with the spur gears
25  with collar 29, 29' arranged on the axles of the conveying members 6, 6'.

Meaning, pairs of conveying members 6, 7 or €', 7, respectively, comprise one

pair of spur gears having the same collar arrangement, i.e., 29 and 29 or 29’

and 29", respectively.

30 Fig. 8 accordingly shows a preferred completely equipped module system for
transporting thin workpieces with 4 pairs of overiappingly arranged conveying

members.



possi bly sticking to the conveyor wheels 24 from bei ng devi ated downward or
upward out of the conveying path, the space available is no | onger
sufficient to directly drive all of the conveying nenbers 6, 6'. Then, the
force may onlwobsafd2dsr ansnitted through the conveyi ng pegRplnfifigs Pl ace one
and three, or alternatively, on placeittwo and four. For this purpose, a

nbi nat i ' i : flect 1eel, 28
descr fbed i n_ o8 e HerthdclEBraBlnfile FiE G Gendhe i erdemid
conveyi ng nenddes obthecopvaying owebandanddifereot tooihed piraels ih\wocartghdeour . The

remai ni ng con i r e pectively only 15 conprise a spur gear
with collar Zg'ﬁ?{‘[ oergﬁég\?@r?gtﬁh%ég%ur gears on the conveying nenbers from

bl ocki ng one anot her when they are closely spaced together, the position of

t he spur ars with collar, 29 9' thereby corresponds to the arrangenent

noF b 65 ThEWP pBer ROVBY i ieretace iR S SR RELATY GRS SoehEBRReI&Ton i ace

one to the comemsisag chetyhOnelrarelating 808 douPs hYs ke b%@nWﬁéi.@ﬂlWﬁeSpur gef'i[h
e spur gears w

8 with w de gea}r rt@ %accor_di n%mtbo Fig. 7) meshing wt,

col lar 29, 29°XeRECHPEFPRYIKNY BCURFIOFShAvRMAdicatanveyiis masehers may be used
in this pref eihcafbeRBbAtitARSard TP UMRIEN NGRS, NHe PRI Isrefer@li%o Hel VEN by
meshing wth the spur gears 25 with collar 29, 29" arranged on the axles of

the conveyi nglHERIEPSIEIQ- 8 . Meaning, pairs of conveying menbers 6, 7 or
6', 7, regpectively, conprise one pair of spur gears having the sane collar
arrangenent, i.e., 29 and 29 or 29' and 29', respectively. 30 Fig. 8
accordi ngl y shigws0 Blupfraipe andepeatiinnglement26da thepgarae Medasa-igy&tTdia f or

conveying | menpaent SGRIEAE Pakch Sediah KRy, RiTa bR r R
perspective pleschemnisphireatinentishe dght onnwelyingrmémberd iiwin peneipendrivent h  ax| es of
embod nent. 1 A Ergot aghéhy e elole KR RAWIIRRGTE L TR Therr equi prent
have beentd enoved for increased clarity. One translating spur gear 8 has
al' so been omi fntﬁ&' 1tﬂi]q|u¥d Elﬁlpeply pipes 16 and 17 are provided for treating the upper and
lower surfaces of the workpieces. Accordingly, there is no conveying member in
the center of the insertion element 26. While only the left conveying member 6
of the insertion element 26 comprising on its axle one deflector wheel and one
20  spur gear is driven directly, the central conveying member 6’, which is equipped
with one spur gear, is driven indirectly by means of three translating spur gears
8, because of a lacking spur gear at this central conveying member. Itis thus
possible to realize this variant with the same geometry than in the case of the
insertion element 13 in Fig. 4.
25
Fig. 11 shows a detail of the carrier wall 5 of a treatment station with a
workpiece 1 and with differently configured insertion elements 14, 26 according

to Fig. 8 and Fig. 10.

30 The detail view shows a chemical treat'ment unit for treating the workpieces 1 by
means of treatment nozzles 16, 17 which are arranged in the central insettion
element 26. For guiding the workpieces 1 as they are being fed and removed,
the left and right insertion elements 14 are arranged in front and behind the
insértion element 26 as viewed in the direction of transport. In the case of very



axl es of the conveying nenbers are shown, §ot t he conveyi ng nenbers
thenselves. Wth regard to the different % enents, the reader is referred to
the illustration of Fig. 8 .10 Fig. 10 illustrates an insertion el enent 26
in the sane view as Fig. 3. This elenent additionally carries treatnent
devices. If the nodule systemis provided for chenmical treatnment, the right
conveyi ng nenthén wetrkpiacesnit prayribe necesshry teprovidediddidionbiguide elemenis=30 anal ogous

to that shown.in Fig,. l. ' e 1Y) i - 16 7 .are
provi ded for PP e fiogbits ordehup PiexshiHe fopdiBiet P RE3RET obte
Accordi ngly, tHeepsath ibg theojet ofilkpyd agthey b thentreathent sfatien. of the insertion

el emrent 26. While only the left conveying nenber 6 of the insertion el enent
26 conprising on its axle one deflector wheel and one 20 spur gear is driven

directly, the}GeRbwelerEN/SEstE REHMInSat wilithe ihsbSion @UErd1Rs anddifferéHie spur
gear, is driven indirect by neans of three translating _spur gears 8

ly . i ,
because of a FHPRANENS Ot indwiduakipsertipr elemantsin aceardaprs Withdhpyrpose of s t hus
possible to r iy } i yth the same geonetry than in the case of
t he insertioﬁaiagﬁ%ﬁ?ﬁﬁgMﬁﬁy€?%wﬁﬁ. 25 Fig. 11 shows a detail of the
carrier wall 5 of a treatnment station with a workplace | and with
differently configured insertion elenents 14, 26 according to Fig. 8 and
Fig. 10. 30 The detail view shows a chem cal treatnent unit for treating the
wor kpl aces | by neans of treatnent nozzles 16, 17 which are arranged in the
central insertion elenment 26. For guiding the workpieces | as they are
being fed and renoved, the left and right insertion elenents 14 are
arranged in front and behind the insertion elenent 26 as viewed in the
direction of transport. In the case of very 18 thin workpieces, it may be
necessary to provide additional guide elenments 30 between the nodules in
order to prevent the workpieces frombeing driven out of the path by the
jet of liquid as they enter the treatnment station.



It is however also possible to conbine at will the insertion elements and
different enbodinments of individual insertion elenents in accordance with
the purpose of wutilization in other ways as well. WO 2005/ 059206

PCT/ EP2004/ O ™0e®s/os®e Li sting of numerals | workpi ecespcegpshihfigd | s of the
tank 5 3 bottomof the tank 4 carrierimall 5 carrier wall 6, (13 6" | ower
conveyi ng nmenher conveying nenbers 10 8, 8' translating spur gear
9 spur gear rl[g&'tnégg lfr@ﬁ%‘%zone 11 cover of the tank 12 base frane 15 13
insertion element 14 insertion elenment 15 bearing for conveying nenbers 16
treatment el ement (trqlﬁ&rg@% nozzle) bottom 17 treatnment el enent (treatnent
nozzle) top 20 18 drai Bt or 21 recess for insertion elenents 22
bearing gui dé&s 23 bearsidegwahlbroftti@zmkat i ng spur gear 24 overl appi ng conveyor

\(/j\k;felelait §?5§2§g[i \(/ge\slgﬁjo gﬁ%fitﬁésgn&i on element with nozzle array 27, 27
4 carrier wall
5 carrier wall
6,6, 6" lower conveying members
7 upper conveying members
10 8,8 translating spur gear
S spur gear
10 treatment zone
11 cover of the fank
12 base frame
15 13 insertion element
14 insertion element
15 bearing for conveying members
16 treatment element (freatment nozzie) botiom
17 treatment element (treatment nozzle) top
20 18 drain connector
21 recess for insertion elements
22 bearing guides '
23 bearing for translating spur gear
24 overlapping conveyor wheels
25 25 drive shaft
26 insertion element with nozzle array
27,27 deflector wheei (bevel gear)
28 deflector wheel (mating part of bevel gear)
29, 29’ spur gear with collar '
30 30 guide elements
31 submergible pump .

32 spacer sleeve



28 defl ector wheel (mating part of bevel gear) 29, 29' spur gear with
collar 30 30 guide elenents 31 subnergible punp 32 spacer sleeve 20 Patent
Clains 1. Atreatnent unit for the wet-cHm cal or electrolytic treatnent of
flat workpieces, conprising conveying nenbers for transporting the

wor kpi eces in the unit on a conveyi r%tmttcﬂaim‘ad treat ment devices for the
wor kpi eces, characterized in that the treatnent unit further conprises a)

carrier el ement s ( ' l.er nts being
oriented to Qe’s“p‘éefééT?Péﬁ "Yﬂ'tt)fgi ﬁgq@%ﬁc\(ﬁ%w%éb'b%\'?ﬁ*%#&%%ﬁgpﬁ!ﬁ[& t he recesses
(21]2 _ havedt he woeslepie?eti, pemprising caméysigapembemsfominarisporting the wotkfideesdmt | y
configured groups . recesses e provided jn th rrier.elements (4,5),
all recesses ?ﬁ?”'g?“ 8&8”"%}?%5&51‘3”35'@@?@%& d@x@;aﬁqﬁﬁ%&m{ &€3ne di nensi ons
and shapes, arfaRktetized @nthiat fleeraddohteurRfGHiIN coRPBeone serving for carrying
or securing at least one itemselected fromthe group conprising the

conveyi ng nenbers (6, 6',6",7), . and the treatnment devices, said nodul e
syst em conpr i ) faTERSEMaNth(4e Phwithrecessas(21), saibeamierelementsdaing gienéedrent s

(13,114, 20) R5bogaRARl e 8o BT S4hnd koo el BB fle ecesses

(21) of the carri enment s aracterize e 1 nsertion
el enent s (13, samexBinensionsiesd ghankss acwhereinaa favhdifferandy abhfigured graupy obr

secure either r of & . t [ n er ' | ocat ed
on one side Ofrgqe%ggggméryi@lﬁ]dahgrgﬁ% cgweé%?%g'ﬁ%(dﬁ)egﬁ?%)%%?ﬁ%ﬁﬁ%%ege or an
ensenbl e of atgrbgesfirecesses (2)enaving theshee dimensitnd ambshapeseand eat ment
device. 2. The treatnent unit according to claiml, characterized in that

the insertion elenments (13,14, 26) are secured to the carrier elenents b
screws, eccent@t!eagy %ﬁ?p@"gﬁ‘lersdﬁtﬁge' ek 8RS SeryiNgFRECATIYIRG HeHfRCulRg Iﬁegor di %g

to any one of dnRateRi &96&ted Hofl MeFou RfrigPthe Z0fvéying Arnbiche(s; 8neren)i ng
menbers (6,6', 6", 7) are carrie?pnpm ¢ Ving (680652, -
and the treatment devices, said module system comprising insertion elements
(13, 14, 26), said insertion elements (13, 14, 26) being configured such that they

are fitted into the recesses (21) of the carrier elements ( 4, 5),

characterized in that the insertion elements (13, 14,26) are designed such -
that they are able to carry or secure either a group of at least two conveying
members which are located on one side of the conveying path or at least one
treatment device or an ensemble of at least one conveying member and at least

one freatment device.

2. The treatment unit according to claim 1, characterized in that the insertion
elements (13,14, 26) are secured to the carrier elements by screws, eccentric

clamps or rocker levers.

3. The treatment unit according to any one of the preceding claims,
characterized in that the conveying members (6,6', 6", 7) are carried on both
sides of the conveying path, with said conveying members (6,6', 6", 7) extending
in a transverse or substantially transverse direction relative to the conveying

path.



si des of the conveying path, with said conveying nenbers (6,6, 6", 7)
extending in a transverse or substantially transverse direction relative to
the conveying path. 21 4. The treatnment2funit according to any one of the

precedi ng cl ai ns characterized in that the conveying nenbers (6,6, 6", 7)
are conveyor Aelllg treaileniuntt aacasging tomaekpae of thedeeaaiig ®aims, s and/ or

spi ral - shaped cﬁ%\éfe\‘ik@@irgfﬁﬁfgﬁgrctﬁp\é%}tﬁﬁ‘%ﬁéﬁ%%@(s,é‘*@eZfﬁl‘gérco%%?’@r%ﬁs bal I's

bei ng nmounted on axl es. nt unit" accof to claimi4,
char act er i zed ang/or hanveynowbeels ov egaveyonbalds snd/or spiral-ehapedbedriveyinbi ch have

different axl GrAses Al REh L AL d oS oAl IRnaRhR Jebashe axles are

arranged so cl oSe toge hat the conv or conveyor ‘balls
overlap as viewed in the direction of the axle. 6. The treatnent unit

accordi ng to &nYhetreatfierit lneit prearditignig clrimidneharactbAzetinghatthdsa corivegadr t he
conveyi ng path l.ane

extends in a,sybstanptially horizontal . 7, Th
roatment uni WHEBISHH PRYSYCE b3l WRE rgve eiferoit akeaiory ofipel Rt eact er i zed
in that the tio@lrERatn that theCHOBY areefirdngedboRMse deydteashatlfie Eohvdyor t he
wet -chem cal or electrolytic treatment, said treatnent devices being held by

t he i nserti on VE1EElSeRtcoNYSWY balis owailaptasaagwichin the dirediodf dagdleo claim 7,
characterized in that the treatnent devices (16,17) are flow nozzles, jet

nozzl es, fan r j o | e anodes. 9.
The treat nment %8?1-?%(ﬁ%gtcng%rhi@g%?%&g@qgﬁgygﬁé?T gﬁ:ﬁégédéﬁagi,m%har acterized in
t hat the i nsercharmactesizedimthat {@aonweying path extandsdn erssbstantialydpirizomtgl t he
treatnment devjces (16,17) with treatnment nedia or with power. 10. The -

treat ment uni tpla:ﬂ?cordi ng to any one of the preceding clains, characterized
in that the insertion elenents (13,14, 26) conprise bores (15) and/or slots

(22) and/or | qnghbdeatmémiunftactaidig tbRAy 0ABGEHeGet@ImEERINS, 6', 6", 7),
said slots and | ong hol es extendi ng substanti al | grenormal to the %?veyi ng

path. 11. The ohpesterzat inthat thedreat@epidnitromprisgs deagimeni deyces €6 g &1 ai ns,

the wet-chemical or electrolytic treatment, said treatment devices being held by
the insertion elements (26).

8. The treatment unit according to claim 7, characterized in that the treatment
devices (16,17) are flow nozzles, jet nozzles, fan nozzles, ultrasonic transducers

and/or insoluble anodes.

9. The treatment unit according to any one of claims 7 and 8, characterized in
that the insertion elements (26) comprise connectors for supplying the treatment
devices (16,17) with treatment media or with power.

10. The treatment unit according to any one of the preceding claims,
characterized in that the insertion elements (13,14, 26) comprise bores (15)
and/or slots (22) and/or long holes for carrying the conveying members (6,6', 6",
7), said slots and long holes extending substantially normal to the conveying

path.

11. The treatment unit according to any one of the preceding claims,
characterized in that it further comprises a drive shaft (25) that is oriented to be



characterized in that it further conprises a drive shaft (25) that is
oriented to be 22 parallel to at |east one of the carrier elenents (4,5)
outsi de of the conveying path and that @2ives the conveying menbers (6,6,

6", 7). 12. The treatnment unit, according to any one of the preceding clains,
char act er i zedPafRllelHgat {qaéta@ﬁ@fsthgpatrw&e%amr@( ) QHisige pEthegopveying path)

rotrude fro ' f ; the-{ nsertion el enents (13, 14,
P Ghd E@H dgi\;%f/th? coﬂhe\hﬁ@ﬁ{en%?s %6 ,pé; &7}, (

26) that is turn rom t'’he” conveyl and that the axles are
equi pped with toothed wheels for transmtting the force to the conveying
menbers (6, 6' 126The trgatmest urihacaoreing teany ond of the poaadding daims| ai m 12,

characterized_j e r. ngy, ctor
wheel s (27 o7°hatabReed a0k aREs SBRAGRNERo HemifiS 6 805 T ebethieR;

accr:Tgr di n?6tg trbgi thatlsde ohairleastexnézaﬁmei insérti?t'la elehmnaa(mﬂesllmfzg) mhgisdonmeeyi ng
menber s ,6', 6", 7),.conprise either ect or ee ) '), or a spur
Goar (9, 25, 28wRY BB SRRy athebrFalfc aNes St raees Wi iothes? o, °P
and spur gear wh8eR9or tPhshittih§ thelfofcd fodBé BBMeyihy rheMBER! (BigN®% "t By, any one of
clainms 13 and 14, characterized in that the deflector wheels (27,27, 28)

are any of bevel gears, wormgears and helical gears. 16. The treatnent
uni t accor di nd3t bhatigateeat grit aceardipg focleisn 12, cheraaterizeddn ihaf thentoothrdt t he

engagi ng L he SOPPSCTORt GRS {13 1akiof WFRE (P 20) S MRRRAR @ o

7). 17. The treatnent unit according to any one of the preceding clains,
char act er i zed 14nThérteatmemnt uhibtccrdieg ¢d claim Nl &adtaranterizet in treat thresaies oin

elements (13, , 14,26)., that is rned,away .fromthe nveyin th, the

i nserti on( el e#%en‘fcgw(eg'g,g mefyb 8)(é'§r§ %r) 89?%586 Wrt%"ﬁ aaqe(\ffég%iﬂ/vh(?%le&?r&%‘?rati ng
spur gear (8,&'s})ufgéart(emwz’g'yb'ra@ombh@tiéwé@r%_iémg\wqeﬂéwwrﬁwm,my) nmenber s
(6,6', 6", 7). 18. The treatnent unit according to any one of clains 13 to

17, char act er PPE@PYOeAkBL9 &) spur gears (9, 29, 29') on the conveying
menbers (6,6', 6", 7) and the translating spur gears (8,8 ) are arranged

relative to egghrpt {?Sétn?é?\‘{'uﬁigagzgﬁdibg,t §W8né‘oﬂa£ﬁm’sr1]§£‘r?&14,%519&{&&&%&0” of
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in that the deflector wheels (27,27, 28) are any of bevel gears, worm-gears and

helical gears.

16. The treatment unit according to any one of claims 11 to 15, characterized in
that the drive shaft (25) comprises deflector wheels (28) corresponding to and
engaging the deflector wheels (27,27') of the conveying members (6,6', 8", 7).

17. The treatment unit according to any one of the preceding claims,
characterized in that, on that side of at least one of the insertion elements (13,
14,26), that is turned away from the conveying path, the insertion elements (13,
14,26) are provided with at least one translating spur gear (8,8'") for transmitting
the force between two conveying members (6,6', 6", 7).

18. The treatment unit according to any one of claims 13 to 17, characterized in
that the spur gears (9, 29, 29') on the conveying members (6,6, 6", 7) and the
translating spur gears (8,8') are arranged relative to each other and engage in
such a manner that the direction of rotation of the spur gears (9,29, 29') remains

unchanged.
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characterized in that the insertion elements (13, 14, 26) are arranged in pairs.

21. The treatment unit according to any one of the preceding claims,
characterized in that the insertion elements (13, 14, 26) are fittingly slidable into
the recesses (21) of the carrier elements (4, 5).

22. The treatment unit according to anyone of the preceding claims,
characterized in that the recesses (21) are arranged in the carrier elements (4,

5) according to a uniform pattern.

23. Use of the treatment unit according to anyone of claims 1 - 22 for
treating flat workpieces in a horizontal conveyorized line.



