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Treatnment Unit for the Wet-Chem cal or Electrolytic

Treat nent of Fl at Workpi eces Specification: The
W@R@sMRd206 nvention relates to a treatnment unitprpdDEPII0E014008

wet - chem cal or electrolytic treatnment of flat

wor kpi eces, for exanple of nmetal foils, printed

circuit foils or printed circuit boards, and to the
Tré‘éﬁn@:ﬁt Ut ﬁdrq%rwei-cmhhcspbrtEl@é&ﬂdvgn& Heehtikbnt of Flat

Wor kpi eces in conveyorized lines, preterably in
Wowkigeesal |ines. Various forns of lines for the

wet -chem cal or electrolytic treatnent are known. In

principle, they include treatnent units in which the
Speelficatieees are for exanple rinsed, dried or chemcally

or electrolytically treated, and conveyor systems for

transporting the workpi eces on a conveying path

ThiBERE UG BIR  emel PrR B B e iR
eléﬂﬂtr‘@mmﬁeﬁﬁﬁ@ﬁ%ﬁlbm@ﬂ@Y@ésﬂ%lpékﬁmp‘ﬂé bhnidial f@ﬂ@th@a circuit
menbers bei ng di sposed either on both sides or on on

foilsry prinded sircuit doetstsy epdrig thatse ofthgrirertnmsng unitfer trea¥ng the
flaf RHEH O It te e PR r BB B b T

serving for transporting the workpieces. Dependl ng on
t he workpi eces to be transported and to the type of

Veripeata@ng of tifes (i pehghaereslrer elegtrobitiptiaaiment are known.

in Plgr Bs they A vl FBTR T ilch M i RlmElR SRR &

exdmpl@shsedsdrtad dbheharaicdly bnelcmrradgticallgritediads a8d conveyor
either side at their axles within the treatnent unit,

sysiemsdor Hansperine themwaskaisses Oroa ceavey e Rrthitrauglt the
tre%frﬁ«aﬁtr G §¢hek8 @gvg)?é r})ggém%%;%rﬂ% ¥ﬁ¥| 98 B5hkying

carrier wal IVI

mespleeisfthatbiodispofedacivse thy e;mweymt m\mamithathe donvegthg
into the treatne tedtﬁmt The carrier walls may
[

Mesphe)Si eing diiRAsAia{ien Op oY RiGHRR O BBy PREGImPEe

f Y
o T I e G B R S PR o Bpise an ale
tracersirgy thegcqratdying menezerdssidraxbe dndiedigigna region serving for
trapg;ggrglagag \%ﬂgléapﬁgblﬁ%q?er? r?g on %dwgr](p(?le(t:gse{o ge ?rean%orted
and to the type of treatment, the conveying members may comprise different

regions, for example cylindrical regions or regions on which there are provided

conveyor wheels.

[n 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 parallel to the conveying path. Said carrier walls are made to the
individual specifications of each conveyor system and are fitted into the

treatment unit.

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,
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exanpl e above and beneath a horizontal conveying path,
for better guidance of the workpieces, the openings in

wo besosswé er wal | s nmust be nade accordi ngly w BE€T/EP2004/014008
e. g , by mlling Ushaped holes for receiving the

f th T ded
o PHRAde BB h B RP S CE e TR aiirr  EyFchith e
ex‘é‘ﬂﬁél@ abb@étem%merfééih @ShHiR RNV iy pﬁ’étﬁsﬁ#fb%ﬁ‘éﬁbgldance of
the workpi eces from beneath. In orde perm t

the manikpieces dhevaaqpigsciesthefcadiie waémmuﬁh |bekmeée escordingly

f..th
WGt By s P e e B TRaR i e B Fledutied
coﬁK}eW\@ mbg®ers: The | ower bearing has a circular bearing
hol e and the upper bearing is generally fornmed into a

U-shaped sI ot that extends nornmal to the direction of

RS EYRAR B DS 20 BB ARRLCRl L A
tre%lt@feﬁt fltiidY arb & Reti PR LS HE RES HBRAtpi8ged RokhBeneath. In

di fferent thicknesses of the workpieces. Thick
orger o ereeisiranep@b ol varkpeeer ot diffeesntibickaagrass thebperings of

R A o GO e e TR SosE AR ¢1ie gt Shapes when
gUiPINRYis HBoWB BB &IrStwol Siglet I BRS TRAET EBééHrfér]hés afdienldre@aring
into the process by neans of nozzles that are arranged

holyeue tagapper beadad is gerereby feynedinfaeH.)-shapsd it that

o S pPRALFIE o BR8Pl ARSI ab TR et

thatthehgpericbheeyinglrhembeeas agd Beg Q@frm@w\ﬁdhlfﬂhetshtﬁs thus being
speci fic purpose of carrying said apparatus,

cagiedteaplcrcopnmimerajied & tftan@lff@&emép10hgemeﬁso@°ﬂ§ea/mkpr$@es Thick

o B2P b0 )5 SRIRE ARSI e BB Pl oo trt
thé&y ate vapdifie &f gassingthtdiegyVihickgaebetwdesi thg wmpsreyidthe lower
hori zont al | y t hrough an el ectrolyte bath. The device

CONNEWNIdNembEs pri ses side wall's that are di sposed
al ong a horizontal flow path of the workpieces.
El ectrode devices, treatnent devices, such as nozzl es,
Theoingatyment siysd Esrmftem fezlipfn thesprsicens biyoneame of nemla?eﬁ'tat are
aid side wal

d d DE 10
s R e GIoh BRn e P QBN oUG Na BTG FERLRREF apaatuS,

su@h 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

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 alia comprises side walls that are disposed along a horizontal flow path of
the workpieces. Electrode devices, treatment devices, such as nozzles,
conveyor systems or supply systems for the treatment devices are secured in

said side walls.
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treatnment liquid containing treatnent tank. A printed

circuit board is transported through this container. A
wo b@sopael e is carried by an upper supporti ngP€T/aRB04/014008

the relative verti cal posi t3on of which is adjusted by

DR dp8 e B sTrdtes o hespp ey SHSRG ne ompasng 3 °
tre%ﬂ‘ﬁ@@t @ﬂ&%ﬁfmﬁ@?'tﬁea’tﬁ%n@@éﬁk ad HMte’t‘i ﬂﬁ&oﬁtrb filié Bhnsported

for t | ower rol e| ng ol es therein.
thrmghdbnsxmmbameom flowenaaria is ¢ardedjor an uhpepsippardng frame,

b h } h wh
the ey SR oSO L MTELE FHneRh a0 eoflatigienn the
up?@F Ehﬁﬁo%blfﬁarﬁéY&é Aoka a‘?@"b‘-‘rbhﬁ%ﬂqg RS do‘hvé?@r rolls.

ndi vi dual “speci fication of 'each treatnment unit. In
Lolemesnuéyartrells ype casiet bpedower earrietibe dearingifer therlower rolls

I t t h di ff t t
St R R T R ST
bokR® irAfheaRERRIN: tahk t he ot her treatment devices so that
It I's suited to serve a new purpose. Anot her

di sadvantage is that the expense associated with

ToR GAYERRR T HRES of U5 Tt i BETNEERT A B b8 L agger
wel!l§rr%/|ey[oqje$é‘c§r$§ﬂm€@1 aﬁ@rmé@é $o B PRIFEduMYBtifid2E6h @€ each

the expense associated with personnel, materjal and
treetmegwmal l@dlneﬁ\afltlveéynﬁjde@rlbaddwq@m abeve it isgar example not

ool BESEE S RERG) LSBT Sy B A B ot e

saﬁié?ﬂ%’éﬂkﬁﬁ@épt(tﬁetéﬁéd@wm\mtthé et ctadat@ient devices so that it
electrolytic processing lines and nore specifically to

is puitad teserverecR@WanPOPRt having a flexible and sinple
structure. Mre specifically the object of the present
invention is to reducing the great nunber of different

Areptgrodieadvaraags isited the expieisd ¥psodiateeiswitts nvathienascé laed
construction and assenbly expense associ ated ther eW|th
clegiing of sUelebpEedinasds V&Y glg@r sipe@Hir tregirapat WAkBaRIn mgst
!
ca%mgg ﬁ@ﬁé Iecl‘rlg% 31%%9%&‘5\8?% n@g él‘lﬂlg #urﬁc?s% %ﬁ?h 358885 M€ xpense
as€odiated with Ipersdrires] otnjaéerial alndeermrgy,omlso dmrcdbesyqueei lozignand, as
the cost and expens involveg i n mai nt enance and
a r@ﬁeﬁﬁh@fgogsem@mlv Qwntires ohthelinRruct i on. Thi s obj ect
is solved by the treatnment unit according to claiml
and by the use
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.
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of the treatnment unit according to claim22. Preferred
enbodi nents of the invention are recited in the

waeumsnsinat e cl ai ns. The treatnment unit of thePCT/EP2004/014008
i nvention nore specifically4serves to wet-chem call y

0, ect.r ol II t flat f
T e Rt b e L B RE B R o uoe
ofMBEaRYathic %ﬂréc%grd“ g R:U@I@urh@ o fdrfEN b mbYdime B14CHT tRS

a treatnent tank, by neans of conveyi ng nenbers that

ingznionl ape eé@ieaibh)ihﬁﬁrlh@rldlmaietq!@ntﬁ rection of transport
of the workpieces, in which direction the conveying
pat h extends. The treatnment unit conprises carrier

TR: %’ﬂ‘h&nﬁ DAk ot lﬁ(/éﬁtrﬁrﬁﬁho@érs@bbﬁfﬂcatl sbResClerwatydHegnically or
and have recesses as wel | as at 1east one nodul e

elg?’gﬂb’ﬁﬁﬁb)r treat 3t W@kpme@o@\@é@ra{v@/ penissk eirauitdoasds or foils.
TG St B5r5 AT S DB ML ) L Ty, TRALPERAE such as o

tr@é@fﬁ@m&ahx wﬁ@@%%flcanp ih§ M&thbaF$tHAttdx@shd prefét®yf normal
de of the convey |21% In the respective ones of

toﬁh@ dieadionad traneppded the, quﬁ@pl@gem iswhich miigcton fiieconveying

pétgwi erttg}ug% eﬁ}%ﬁg@‘tﬁ?@f g%;gogpg@%,ésoﬁgfngf gﬁ%m%ﬁfscﬁéﬁg éreI (r)]nented

pARINBEICSther caVeyineRitRING eM RRc8Ecoae \asIPEP a@feast one module
treat ment devices respectively at at |east one of

sysi@mfor sepying the aonyeringsnembersraad at 8ged ey sgcuring

oA BB PSR PRI Bbo by B et o
prl@f@fa@l}ﬂéfr}mgé@m‘r bairs afd arafitet th eiteassiés obthd benveying path
carrier elenments. Wiere the construction with respect

inthedapRelivg mes @foth@er§pﬂﬁsw@dalﬁdmrcaé@%wlﬁﬁge%e he
AR TEBI R of 8k 3aPABAAPEL by o GBEFHY S5 Xoh BB e

oebesgnbup bﬁtomfwimgamewﬂeerem\oew ﬁn«gahnmrlﬁedancamd# ome ghaup of
treat ment devices on one side o ment

treptrognt dewiess fesRertvelL ahipt &eaﬁhﬁw ¢ R BB aVG Bypds. The
nﬁ%;e S\ééb’[ Fﬂi?é A re‘?fyq,fo‘ﬁrﬁgf}} | oSl n?ém’{é?ry’cﬁét E‘?ﬁ%}J ltbﬁgﬁmgly

prefer orrzont e structure o
insewvtedt mume peeoifitsliyt sidedsatid ynosh @ref&r&bdyﬁniapsﬁtwd inth éhe
ment, units are noreover ve

treat ne uni ts
SR B 08 thh BEEF e e Gt Pyn s cpneytefied PR dpspect oY
c%ﬁr@ﬁ%Rﬁétcoﬁwé%ﬁg%%he%lén%k QEcEREIRetraBthahi dlides is
approprlate a module system may, in the simplest 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
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carrier elements to be readapted each tine. In terns
of construction technique, the insertion elenents in

wo b@sosswé er el ements hereby performthe previ BOFEP2004/014008
function of the carrier elefents in that they for

I h ' . '
BB B AR SR TR PR S PE S Ao b Bores
sl&b Olbfig Hor ah@lseoramise sarrut, eléhentaand eie BlseRiit sleamshts are

the insertion elenments are nanufacturable in variable

mmgflgc&vakdenawasabhq ways at ailoy cost.racsarding s ngegen a large
o _ : ! !
G R S TR

mealibs aldng theadwepmespdtheitti® apsspsdsiiie taaxssbtiate/ auxiliary
treatnment. devices; such as filters, subnergible punps,
tregigienydavices; surbaaeiiderangulBeralble PYRPE, ARG GIitat *i?%ﬂers

aridf c&d?grtszﬂg? gé%ﬁ@fl P@géﬁ Fg)tflrl]ﬁe ggwoﬁﬁe%tﬁ bt RERS so that these

€l enen I ovi al ways the same
elementd aigo phacke provited e swaws ke sammgmeuativg plaan dvith the

Wi th the sane connecting piping and wi.ring, which . .
SN RPSUING eleatentd endMl Hig Same csdsring PE%&'&%@GM&”P& which

br@_@rg f%ﬁéregéstis'é\’/ﬁ'@“ on noreover al so reduces the cost

I At enance, “¢l eani ng and renodel i ng. Thus, a
nmodul e systemwith a certain arrangenent of the

conveyi ng nenbers, for exanple a certai
THRB3S4TORIY A5E0RIIRS o HARTaRg NGBS MeFONE! RBRJeryces the

I s .
cobf R e e e 2 P S S i
celrf@irc arrangemabt yf thedooreelying nhenmibeénsefor ekaeple sncarteiedumber

o S b e O e R oier o
anthh&iGhBEG1eXystdla éﬁoem%mtm}algﬁmnn?écﬂggeﬂr%bp%%% f@dther. This

providing a‘treatment unit t he inner
perantsite rcoakicieesitly reduce theadmivetimies. €he dismowatiedsnodule system

carrier arns, conprise,t same_constructi.onal .
g bt be SRieny Aok e R RO e isg apain.

al wvays the same drawi ngs. Preferably, all the recesses

in the carrier elenents conprise the same di nensi ons

Thenahosibeptype sbruciureesai the drassment tartls isrsaught almttikyuwreyiding a

e ene o e o el Bof i G Nel: el Barrier
wdlReon@atbeasis pietHeasdrhetonstriibistal fegesssandmay thus
can, for each purpose of utilization, for exanp

ba manyfastiedaacerding 4o ladwayethessamesirawias greferlaglyf all the
regggéeisciﬂtthg '?:%rriéc'ruqum%?\ts comprise the same dimensions and shapes, or
a few groups of differently configured recesses into which the corresponding
module systems may be fitted are provided in the carrier elements. The maodule
systems are carried in these recesses and can, for each purpose of utilization,
for example for transporting thin foils, be used for several applications, such as
etching or drying. This makes it possible to achieve a great variety of
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 certain

predetermined diameters (e.g., 25, 37.5 and 50 mm).
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etching or drying. This nmakes it possible to achieve a
great variety of conbinations with but a few different
wonaslossey st ens. Particularly efficient herebypCHEP®O4/014008
arrange the recesses in thescarrier elenents according
to a uniformpattern and to provide the conveying
menbers as well as further devices serving for
Pr‘e!’f@r%bffﬂﬁe réiStatfsh SibRNe MREHIIESySter ir}/tH&re%Je%@é‘b?the
with cértain predetermned dianefers (e.g., 25,
caginier sl@mm)ts eapfoer adiligved hy pragd lsxgr%qmmsemonoéletrmt thh a
dul e .s n_the recesses, of arrier el enment
o5 18 1S ERMEGady Shfb vt arngooUen 1 RaisieisoN b BReTR0s the
coMrbiniRg r%efdh@*cese?eé:@ﬂme%rﬁér él'én%lﬂ@ ?hé'@(m;fé meBat may
it reglsters wi th and engages the conform ngly shaped

for exemplsbefomed tad grevvetrtriongiie ahie egdov&@taﬂe:@nﬁgrr@tlon with
d in a groove and tongue or in a

a 88@@?%9'?@%5‘?5%%% 'on With a corresponding mating

part. If particularly large forces are to be absorbed
duri n%Jt reatnent, the nodule system may additionally

If partissitartyddrgeoforees st id be aéﬁ@rrmnit@lmg aimsent thaimasigle

o R0 SRR o S P o e SRR, R ShBFRS s

SeQWirifg dIBRBAtd, SubRWB\VRIreRb! &fbentid tRINGHY, rb@ke‘tﬁ@vér%' F the like.
carrying the nodul e systens. The insertion el ements

Theajetbivinpfrte of i geideraeanhisyhawever aftercauffigient to securely
con hat are carried on either side of
C%Wﬁﬁ@ﬁﬁ%ﬂvgﬁgyggﬁﬁﬁﬁnd that are arranged across
thereto, i.e., extend in a transverse or substantially
transverse direction relative to the conveying path .

Theninsertion elepmnts cravabe conliayied sesthat they serveHP darneonveying
m‘éﬁ{b‘é?g kg é?’é‘tc%rr‘i’éq %'e‘ftﬂpf g*aﬁwthe' %ﬁ@égﬁgfpeﬁﬁ %ﬂﬂﬂé{ gt

ds 1 n a subStanti a ori zont al

am@?&yam@sﬁﬁh@@m inayesttend éxarnpirsvbeseor sulgstdntiaihembsverse
at need, al so above said hor| .zont al

| ane. The . :
ditashipayElRGVRdAbRe §ou\é@dnw’fh of N ‘é& AR ot \q@qW@azed line
A P S st s
a eobsrtaylballwmmmtaﬂrplanevtdmcuonbaying mem‘ugarsrmﬂu oot eooample be

axl es, For ex 0se C nveyo eels conveyor
argandad beath b &t e A oRsnEvaYFid Ay aiiabpled
relative to each other and the axles may be arranged

so cl ose _
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
members, the conveyor wheels or conveyor balls being mounted on axles. For
example, those conveyor wheels or conveyor balls, which have different axles,
may be offset relative to 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
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
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toget her that the conveyor wheels or balls overlap
when viewed in the direction of the axle. This nakes

w0 ooposenbl e to al so securely guide thin foil spcheeawse14008
t he thin foils wll in this7arrangenent not be subject

. d
AL B PR BB TR gy e gpaimen
ume@ﬁu&m@ it Begdraente gath hesnfefitidrsinvethedetreamhertirdevices

electrolytic treatnent, these_ devices being heldin the
maysbenialén bparedibemonntes and dispoynier é'&@e@aﬂﬁéf according to the

S SRE s ek VLB AR AU Bh8 R Bod Bl o emove fom
tHeeyAreies elﬁtﬁenﬁt@eﬁuc&ﬂ ao fhreclegaidy| ¥ whml!délhﬁﬁﬁmeéystem with several
di snounted in a manner according to the inven
raliseornuiesaRNeXngItkeatmentdevices; @ep@rﬁdlagawpﬂ@ %@@?ﬁ% the
tré?trﬁgﬁ@d&xééﬁﬁg&gsh%%rﬁg @klgmﬁeém%!ééﬂspray nozzles,

eani systemw rol s or

fawh@@iz?»e@nﬂtrabmﬂtE@&Bdﬁ@érsdﬁ\dhs@able@m.ng on the
application, the treatnent devices may for exanple be
fl ow nozzles, jet nozzles, spray nozzles, fan nozzles,

Tﬁletttté?aﬁ tn‘f gE(/i%B§délch§ ﬁéw' @l%ﬁggrﬁgﬁgfﬁ% PN tnozFles

VI Egs, such ow spray nozz
ulraspeic theagdwesrs,fah m&alelsdot deyisgilinsolable amodes ahd the like,

for dryln |nsoluble a odes and i ke, whjch
whigtuere el Rdn (R Bierisn el @F%H?smabfg&?e%@'egﬁ‘# Bk wllicktvge

cBhHSst oYPf%rr] %%g?ﬁgrfl]ﬂfr}g&g% g%ﬁ?é’or?d ; égﬁk? ’mtéﬁtigd to supply the

connhéecti O to supp reat ment
trdatrhewrisdevitds Wrtbaltemm’enf ﬂuuuddssu@ua#;l afrs oniwith deaming lor
cl eanj ng or. , pr uid and W th

éqs“@@mg iBed 3ng ﬁﬁ@% gt N sPeEAbas A E'ﬁ%d%%g%ﬂ@mounﬁng
hﬁ“ jeielli3 éyétéhs‘%fgfwlé%méuﬁ@cﬁ ie&gJ%SrﬁBGWeesyﬁéféh%nﬁ/hlch are

€ snhappabl e 1 nto ses of the carrier
sehepaviesntortbe rendagsefsam‘" themrmnﬂemeelmm oyt fagilgate

d h d_wh
e RRes G ARar P (nexcadae iR Bheti BB yine
tHeefers are carried on either side of the conveyi ng

path, the insertion elenents may conprise bores and/or
slots and/or |ong hol es extendi ng substantially normal

R e BB SN SR SRV bR R B8R giner sice
fﬁg?%ﬁé&&gﬂa@p@?ﬂg} U’gegllriséhfdfﬂél@m@ﬁs gy mbﬁsémreﬁand/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
accordance with the thickness of the workpiece, a flexible gap for said
workpiece between the 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

them.

The treatment unit may further comprise a drive shaft for driving the conveying

members, said drive shaft being oriented parallel to at least one of the carrier
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wor kpi ece between the conveying nmenbers. If the

conveying path substantially extends in the vertical
w@ba@aseseexi |l i ary neans, such as springs, may BE€T/EP2004/014008

provided on the insertion e$ enents, said neans

t.h t he. sl ot
BGSS CUIEE o e PRRL TR e e e EspaPfoed
phédfé RO ndm%ﬂﬁetd”aﬁiﬁﬂel BeehfcRPESRRY g nbniBats f ur t her
conprise a drive shaft for driving the conveying

menbers, said drive shaft being oriented parallel to

By BB aEe ot T STERl e Pyl ciecty
they &dreieyilgymeefitiers, breféR@lyp ¥méa&{syotos"uxt@attaathé@n)«ﬁeyélegsuch as
menbers. Fromthe drive_ sha force may b

d@fﬂ%@t@hwhfea@ @ SETISETS - thisopurpra r betaxes of theeconveying

BN aiéaf iy BETRRSE ! PR o 1o ARE &P Yhision eloments

thee & firnédawayl fsomtthsca:@meynhﬁ path esdahay be ea@mmd Wih toothed
menbers may protrude fromthat side of at |east one of

WhRglS: Fherdiemotinarem e TEmenbars Pelduding rom dis phe side of

thﬁﬂ%ﬁ%fo&%@ﬁ I?ltsaprﬁjaa}%ilﬁ ?éih&%ﬁﬂs&" rrgeats?gkg%%ﬂeator wheel or

& axles nve [ ers protr

af least bie spnegsarter @fcoh’ftﬁnatmdédm?ﬂsmb@m@bﬁarl\}‘ﬁ‘}ee‘l@énd spur
exanpl e conprise at | east one defl ector wheel or at

g¢@ &8st one spur gear or a conbination conprising
defl ector wheel s and spur gears. The defl ector wheels
serve to directly transmit the force fromthe drive

Thbafefleotor ovHewts soreetyi digectip tamsmihiNedfordefgmntpetdive shatt
direction of rotation. Bevel gears, wormgears and

oner theAonyeuing mehss Vﬂ“ﬁ'@oCh%glﬁgﬂhse ‘E)'Cﬁ%'@ﬁ@f rgjation. Bevel
gd&ld waw ee{ﬂ ﬁéhéahge‘é %% qég s d; 1BHEY The
| ng ecto eel ocat e

engége on t drive
desfhedtor wfﬁbelsd:a‘ﬁhe coorveywhg ehsm(tmrs trereloyepryagey natimgedeflector

WP uRGR o) 1 A Fia 4 e LB RO Esng

n@ml?ergeaﬁ‘fd tﬁBQe%nV‘fP\'érHrWsﬁan al%xt%@bﬁalﬁﬁséb‘éﬁgd tddt&her. For

force may al so be transmtted indirectly t
transmidiing theriarber twoybenadigeacs or agesp @nd@ewosn rmaymfcercenample
t he éonveying nmenbers, for exanple by neans of spur
or helical gears. This may be necessary if, for
techni cal reasons, the

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
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
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
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di stance between the axles of two conveying nenbers is
chosen to be so small that the space is not sufficient

wo cooaloberes every defl ector wheel on a conveyi ngPOEERBIN4/014008
to nmesh with a deflector wheel on the drive shaft. In

i faorc [ I s di tly transm tted b
el e Raies Galecd e R o Bl oy o gt
iftenstd tcomheyge @rventhefocardebddranantinites fitotfiethd at Rast
spur gear provided gn a second conveying nmenber
e ERIGHAYME SRS Rar NHdVIED dirapgistasivecd toa teanistpting saur

ORY UL RBVEBBRE cark 86 thdshifdd Bgﬁﬁ?eﬁ B &?ﬁ\%)}h‘é@ thembers over

el’enent may conprise one or Several transthati’ng” spur
gueates ot Bataller distanted Sepdrating ohrthediractaieNé BOnveying

menber to another, the direction of rotation of the
n&%%@gﬁ A‘éﬁ%ﬁeawrﬁ%*i%td fesoRiveentthe qaRyeyingegeptoers,

b SPUEHR0 G100 08 00k T AT D9 085t
geaes tsrtartsd atleotpdspuch theathe dinetionvett fotdtion absll 6f thiecsonveying

of the translatin srpur ears, the drive force can be
M$TRREM It asag@w%h edardclonhelingsitisnprneath\sabgvedher

| di . . .
S et e et ety HORETlcRtts Harichfis el HERh She ForlvBfing
nbernheeto arhxeztheonmetyika) ra;gimfesi‘delglﬁ ,th?] eaav%ng lpa;thS,l at+hganslating
spur gears are,t e nmounted, the nunber o i
S ?fﬁgn%%ﬂﬁdp Beesn 5etcorss PeBfne: FRYrGRAS PRAYIded on the
Cgh{/(t%ﬁﬁ@?ﬁ‘erﬂfoe@tvﬁm Ar- @f1 3l I3 of the conveying menbers
IS

e same Wth regard to’théir position beneath or
above the conveying path. Accordingly, if the force is

t itted f [ t th
LSS 3P G BRa G aRaTRes o 3 Ca e EIar e
lcoied BBAESHAhS d&ﬁ%g%gq%tw%@% 6d?ﬁ/egg{g @%P@dl%‘hllgﬁatgeouébove the

gears provided on the conveying ne
canveying path far exXaremles i thisheadep traestdingspurgtiare odyybe

. It f evi er | ocat ed beneath
et B 58 2R Hers SRR A BT R i e B S g rpused
td hreshadiviynih ®ad Bad@thexaertieh of fothlib® of Bfeconveying members
_translating spur gears nmay be elimnated if the spur

isydegiEabhy revesseskl es of the conveying nenbers are caused
to nesh directly. In this case, the direction of
rotati on of the conveying nenbers is desirably

[frrevieiafig dveHappmglsdnvieybyahembeid eres ABNEyH fer vErhRiSvorkpieces
are needed for very thin workpieces
exhibiting poor resistance to deformation in order to securely guide them so that
the spacing between the axles of the conveying members needs to be adjusted
so as to 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 deflector wheel possibly located on
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 prevents the gear rims of the spur gears of
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exhi biting poor resistance to deformation in order to
securely guide them so that the spaci ng between the

waxbsmsabe t he conveyi ng nmenbers needs to be adpOFERZHOS014008
as to be very small, the spor gears may conprise, in

addition to their rori col | he di apeter of
CRUYIEYING DeSHRATP & raﬂ‘%&ﬂ C{‘F?&E?Y&ﬁd? 3 Séiea O tRUCHNg g Vesy from
bnygfélh?'éa%h%frﬁé.l.%h@fa eirgrt%%%r’ﬁ‘§ﬁsﬂ1 eerlﬁayggﬁ?ﬁtg%mese

ormng a gap eit etween t
twanseighboring cenestingumernbersy edrams! ading splhreges@ma\gre@a vader

oSt ek SR uie Aok afhlibis 5 1itihe S50 s8R, Bief SoleSielgectively

sé%ﬁéa HERE HeLoMPdVElRY HEMRYE RPe MRIENRY daRkaR18#a88ating
the respective gap. Advanfageously, one and the sane

sppugeagear with collar can be used for both cases.
Dependi ng on where on the axle protruding fromthe
carrier element said gap is needed, it may be forned

TRY eﬁiﬂﬁ?ﬁﬁﬁehﬂéﬂﬂh%%ﬁ@%}e@@WthQ&ﬂFar\Qléd“pé@ﬁlksﬁfo ediibshe module
prevents the gear rins of the spur gears of conveying

syaéem@rthrammg@dlyml@@iy rayraggaé daoyveying meoverstietiang

oot S e Brbe ik By BBy s, § 6P ekdinb o

fola@é gheasd ﬁgnéaﬂme@yﬂr@@ m@@m@rﬁng tdrmBasloabidib SieHth glear
having a w der gear rim.may be used for exanple so

car;@tylrtgw@atbpilgra genMaying mendesn !ﬁgaﬁe@sma sail gopwayisg Reth, the
X v, h
ot AP el SECHEN T ROE i R s B

g¥brsRWiEPEbIRIr rabsertivennidated @il e ef RdbresitR] @nbers
with particularly closely arranged conveyi ng nenbers

fremamesiagavigpesednaifiadct | y beneath and above the
conveying path. If for exanple no force is to be
transmtted froma conveyi ng nmenber | ocated beneath

A% RemetiBreytdgseaddct Weatnsaritveyi mayroomhsisd m@be de@émv module
sai d conveying path, the gap, which is forned

systeetthatyeteiRprA lrg@@r@rw?pﬁ i giffespnt Was and §am%e inserted
m?c? e %@Efﬁ?@nﬁ%@@ckshnﬁﬁ%’er Sb\\,ﬁ‘ﬁdéestﬁ S, rP\ﬁodule

€ conveyl ng om meshing W t'h one
syn‘h@mbethat #e anlyreguippeadfwito uomaeyaaranbmlbeeammﬁfbr erample,

mgﬁeﬁﬁ%ﬁ’@ yl f%@“?f;‘%@g‘g%zg\r/a ﬁ%ﬁrll @%l E;ﬁevr S gﬁﬁg}%@ﬂs Wich for
ekdlRBlel &b rrgé)a@&ﬁﬁoﬁaméa%e% IR, 7RE %&ma dy8tdh€are

purpose application
thereby exchangeable at will and reusable

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 possible to use for the drive
axis but one type of deflector wheels that may be thereby arranged in a
determined spaced-apart relationship according to the pattern of the carrier
elements. Using translating spur gears suitably arranged on the insertion
elements, a multiple direct transmission of force on each insertion element from
the drive shaft to the conveying members may possibly be dispensed with,

complicated respective adjustments of individual deflector wheels on the drive
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systens that are only equi pped wth conveyor nenbers

may for exanple, independently from each ot her,
wabkdsneeie W th ot her nodul e systens whi ch for perarmo£014008

conprise additional treatnmamt devices. The nodul e

t h b h bl towi )\l .
SRiEh 8B0 R OabPE ARG Fat FrBt U arsn b e r LRUTBRES: B pars
me&gthifs B8 RBEUSRS HAhH M bAks ¢OAY ) xanimahry Bred dthéw cost
treatment devices respectively, a further advantage of

fremenjeslientmeldefshemagpleréic.parts of the drive nmay al so
be configured to have uniformcharacteristics. It is
for exanple possible to use for the drive axis but one

The Revephiod&fill eetiaidemseeldsbdtitatupsayrebeinignbeatstaited dogeathtion of
in a determ ned spaced-apart relationship according to
therexaraples ilishatets e Figsr WBPEiRnt s. Usi ng transl ating
spur gears suitably arranged on the insertion
el enents, a nultiple direct transm ssion of force on

Figagh i nigsef tioes-RIctioBal vibwaind herigbhtalecatval/briked tihe,
conveyi ng nmenbers may possibly be dispensed with,
Figorpl i cistaesideedqw&f iveoriian @ engaitiar wall Wil thedggesses for the

def | ect e on .he driveshaft being no | onger
.necessa?‘)%e}aﬂs%%aélréesut%’ t hereof. A great nunber of I|ike

Figast s nstyowdus ihsertibadiemdnibag vichediarthe directibniof the
exanpl e be formed at | ow cost frominjection-nol ded
t her nopleasitidinalradsof s PRYEYWNY MesBO@iSder st ood bet t er

FigPan * eé&?c&e\g@Fﬁ}é‘@ﬁgﬁ@é‘é@a}q&?%&b%%f{b ﬁfq.?\giﬂ‘?’ééﬂ%ﬁﬁg

I'N'ustra erein:
cross- sgehilsgrg) vi ew of a horizontal conveyori zed
line; Fig. 2 jis a side view of a portion of arrier
Figabl ' vi b7 FAat YigReaisa Setah o the INsecian plme Hgs;
Eag 3 nd I I j j £ ith
A B S o ns oRel o A AFPRlorReY) qeBlsed spiibgears
nmenber sadditignaledllagws t he i nsertion el ement according

to_Fig..3 with conveyjn nbers;, Fig. 5is af .
Figh Gw of 52 HOSATECUPEhRoN St vPoriatng e o877 it 2 bouble ide
Fig. 6 4Sa@imf 0ss-sectional view of two alternately

di sposed spur gears with additional collar; '
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;

Fig. 10 is the same view as Fig. 3 now showing another insertion element
that additionally comprises a treatment device; and

Fig. 11 shows a detail of the carrier wall of a treatment station with
workpieces and differently configured insertion elements in

accordance with Fig. 8 and Fig. 10.

The same numerals will be used to identify identical objects throughout the

Figs.
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Fig. 7 is a cross-sectional view of a translating spur
gear with a double wide gear rim Fig. 8 is the sane

WO @saRoéi g. 3 now showi ng an alternative enbpdI/ERTUIN4/014008
of an insertion elenment w tik overl appi ng conveyi ng

b [ ti h hj . .
FIgLT i oy oeaondl VL et 2 Tin N BERn TPt 2o peped i
thEURERY dbﬂ%fmﬁbﬁ Ialré@m@rﬁﬁl@&@é‘tsdc?loﬁqﬁﬁnmeﬁhﬁut boards and

according t I's the same view as Fig.
pertedwnrshm\mmg aaaoﬁhewvetfwemmalfy et elestrolvtinally treated in such

BN SRR Sl BT SRUSR Bt ThE e
he‘rjeﬁg i uMbs E\ L RINEORS (@%aﬁhéﬁﬂa@\ gl é‘ai@@éﬁk @éa'rﬁé?@hng of

Insertion elenments in accordance wt . 8 and |g
latedal Whiss Qaae:owanéﬂ and aboitome3 as ekl as ofj@mi wafls that are not

ti t Fi 1
1Rk POASE Hpll BERIP OB b Srorand ox
th@s‘taMk eIYYecHe'tFéétH%n@térﬁ@ thOWotpibsa s RPE lconfih@busly transported
wor kpi eces, such prlnted circuit boards and printed

orc araomveyingi path tlamgbfthe fin@dn Hfech Baticentey pegition between lower

oL AR YRS EAE D BoP e LR o B

oﬁtb@swtﬁﬂﬁg'ffﬁh@dﬁ%référél@l?tc@ﬂﬁtstm@ldf sg@aldé efia® Mhis base
tank), said tank consisting lateral walls 2, a

framegnay acanmmpdﬁiemﬁlmeaspumps filterst celirpting traks fait
are not

PibFRat eyt el el R s ol 6 WA AT Ry liiiany units.

the treatnment tank, the workpieces 1 are continuously
transported on a conveying path through the line in
Attrre@tm@nit zone J10 ipavich tie werkrieses aRdransrprigshand possibly

v.e e
oSSR OSBRI e Ty BB RS R ke 11
meVBgiisibi the ans Gﬂﬁfeajl"emfﬁ@onﬂh@ S:ohaéyﬂngr}:aam lyiny thhln the
accomuodat e (g el i nes, punps, filter I l ectin

treatmentizoneptGdeasienyalls du ﬁdNiaP*ﬂ SIS g %Pl?@e Gt the drawing
%%HIEHOQH? c%%v%ffg p?a?h \%hﬁ%khl@ﬁ)&'a mli\{atblé ik AiSn efements for

eat ment zone pi eces are
cdnrying plog cedvayidg mmeaﬁbbtsyndstrsifm/\edhelsalm arerfuttzarchoit Ade
cc\)/\r?\/rewrltgeﬁﬂ%srnbﬁlarg grg%rfvleln Syta( a}'l\llg rr]notgp ﬁom Ratedeherem and by a
drive shaft that is not illustrated herein either and that extends parallel 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
be bevel gears and that transmit the force to bevel gears which are torsionally
secured on the axles of the cc;nveying members (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 insertion elements which, in turn, are plugged in the carrier

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 liquid used in the treatment zone 10 collects in the
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noved into the plane of the drawi ng on the conveying
path lying within the treatnent zone 10. Carrier walls

wd 2005/09d206€h extend i nto the plane of the draw PQI/EP2004/014008
parallel to the conveying path and which carry the

oo oY et AT, S SR ahAY iR A Sg P 31 or
dfﬁ%ﬁ@@wa éeea.ﬂrdo\fm@c{w 1B ﬂ"'dr"t@ trgmgrreawétbh Y§th@tdtment

herern and by a drive shaft that Ts not illustrated
zbre 0rbyeinckes oirpdlnmmthaémeend‘snIpa’traieldemerem tHoe refaeshing the

walls, said iLye shaft sui.tably, equi pped with
phgsSinod et B8fichs A e it st RS Rp GRS il & neaters
c@@l@% 'cﬁ%ﬁn@@ﬁﬁ@cﬂlt@'ﬁs %Gﬁéllﬁé‘%a?ﬁ‘@iﬁ%é fdefed 8nhlBe bottom
bevel’ gears and that transmt the force to bevel gears
3\Mﬁlth¢ltml©fotr@@hmial ly secured on the axles of the
conveyi ng nenbers (not illustrated herein, see Fig.
Spur gears 9 are |located on the axles of the
F@W@)ﬁ SileRERRTS Fart &f 2 Bapfs! A&l Agn %@b‘érd@xﬁ@é%lﬂw MeSinvention,
so shown, said translating spur gears being carried
said arder welk conmising remiformisionfigurationalang ahe eptltﬁg@éath ofa
The, t ank b tt

b B T M e eRETE ot g ok TROuREY iRt Bl Byrea in

tH OB dAANG. 0 hedneétiohRgehehts @@méﬁaﬁenuuét%tee-m tFigs. 3,
connection with the side walls 2. processi ng

4] B gRieaduldkigriexanide pﬁééxerﬂ@ﬁert@@mﬁom@ tegesses fiamn the top.
t hel owest part of the bottom 3 and is punped away vi a
a subnergi bl e punp 31 or drained via a drain connector

FIQS 3gHows b prefirngl iheeHiohldlaireet G dddelved ah RS Hirgotieh of the
10 by. means of punps that are not illustrated herein,

lomitusei@a.l axigiafghe wenyeae seengers. duits, upper PrEy thisipsedion
el‘ew?%nﬁfsec@ﬂ@nbéé Pééers%sg ﬂ%&ﬁbﬂdmg‘{{s Qhé‘ﬁhggé“o? 5Sslot that are

ers units

em;mayw abbeanu@@ecﬂmz mewhiehttheuppet coheeying Imémbers (not
exa a side view of a part of a carrier

SR}@WW gan ﬁei—ﬁ?&s%a bepings he f@rnt\h@dpwsa CORYEWNG Fremiers (not
sH@J«h)r 5%@15%@10”:9?%& b ftﬁ’§ BtONh| 'tﬂé‘ @EPLerbe%BQH tﬁé‘gawer

ent | trealt ment” uni recesses
cmmmw’ag/ mergbéribegrirtjssbd teste ame Ioﬁcmtaédihe beatiegs a6wor translating
The insertion elenents as they are illustrated
SWWQ%SIfP@ESh@Nn)Af 8, 9 and 10 for exanple can be
inserted into said recesses fromthe top. Fig. 3 shows
a preferred insertion elenent 13 as viewed in the
Figi. desitdvemthef insdion element 13 according to Fig. 3 in which the

translating spur gears 8, 8' and lower conveying members 6, 6', 6" are
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 6 comprises a spur gear 9 and a deflector wheel 28 whereas the axles
of the central and right conveying members 6', 6" only comprise but one spur

gear 9 each. Further, the deflector wheel 27 of the drive shaft 25 is outlined.

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
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| ongi tudi nal axis of the conveying nenbers. Inits
upper part, the insertion elenent 13 conprises

WO e@s®s®ee6 correspondi ng to the shape of a sl ot p¢haroas/e14008
enpl oyed as bearing gui des 122 in which the upper

conveyj ng not shao can, be carried. The.
PR M HATIIONNS LU G381 T ah e Pl AP S igH5ES in such a
méhﬁé’f‘ihaﬁﬁﬁe %r‘o@r@ Griardmimitied tfr'b‘?n D1t cdrively l‘h%ﬁ‘it%r 6 via
between the I ower conveying nember bearings 15 there
tharspurgear &dtotthe deedial ngsva&@ orernbang!. érherfgrtsqoﬁn@mgéarl@ﬁ

(not . shown ert.ion el ement
By Ripmer & st R hE R RS gehr 8 to the
sffcard oﬁthe%éﬁﬂe@‘&@hvéﬁﬂ%! %{érﬂﬁe%‘@ﬁﬂ $rofn tHere troughehe

schematically shown wit he axl es bei ng equi pped In
semorrfdetrr@rmlav@g§pw ghasPUp theapsr gear O Wi the Hgbecormaydig
wheel respectively. The axle of the left conveying

r 6 conprises a spur gear 9 and a defl ector whee

28 whereas the axles of the central and right
conveying nmenbers 6', 6" only conprise but one spur

Wihese ngceasay. gppeh@@nvemm deMmkersdnohwkewnparepdrivanethrough

sl deBsS Kibkath, LR iRy GhAS:said §Bpt Bebrt MIREHd e R Shur

gemapopthedoder |c©ﬁ‘§/@ylngﬁ?ﬁ@rhb8?s ene't Be |Arthiéecskatie @l%étbn of

detail of which only I's shown). Al of the ot her
rogainnegt e weRfieanveyingemeptasys @de@hahlﬁ EEYRIEEH &1 i gprosite
di rectly caused to rotate by said one conveying
& 6. For t hi spurpose, the translating spur gears
8, 8 are placed and configured in such a manner t hat
the force is first transmtted fromthe | eft conve

Oyt dofiortar vieet Birs geared rdherEO SR e a1 STAGL
wﬂ@ghff lstlxetc{T oft?xécoer \fe Iffr ﬁs’f n#a%‘elf r‘?{‘é’cﬁﬁr@%%‘ﬁgﬁwhgrever a

'S transm 24 romt rans g sSpur gear
drive isheeedud. Vihare ﬁodfeﬂéhter odieet & n@@]‘ecE)a s;gaamrﬂlmve&2 is

pr@éégief SN ihe Sht &E{;éé‘ghgﬁeh Spages h n%vx}qregh (ﬁﬁ;[}iwrﬁ@heels 27 on

IR it ol Br AR R s R BRI SRTRTRIET o

cdrhponenixparss asandedadirindgeiarcasee e ignsiating tsher gpaws 8 8' are
ears 9 of th

w6 aditon e PP Gas o St AEVIR BR Grmtal@ntigfibit cofveying

m%g%eglﬁ'teg OB TR RREpSmhits #EfNIRY | desiRVReSefcd trah8ission to the

conveying members for different embodiments of the insertion elements.

m

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
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 bevel gear 27 (mating part of bevel gear 28) to 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
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direction. Only one deflector wheel 27 is needed for

the nodule of Fig. 4. A deflector wheel 27 is fixed
wOoDRds/0592e6 dri ve shaft 25 nade from square mat ePCBEP2004/014008
wherever a drive is needed.1s\WWere no defl ector wheel

I S needed,, a spacer sleeye 32 i rqvi ded, op the shaft
oD RSP ERADONNG SPUEats BT RbER HHSTGR S5 (B dhsh Sheiplar
fdrifind'd §$b BERjderPig ANRhARIMNEaI 8 5 Rnt. Thi
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atrangeoesd permds thansighborigg spavegegreefbeds tabe cdosety spaced
in,addition to the spur_gears 9 for driyn he .
R PEN M et B B R 28 2Y6REshifiawitn one
aRsiHEts to flexibly design the force transm ssion to

t he conveying nenbers for different enbodi nents of the
insertion elenents. Fig. 5is a front view showi ng a

detajl of the inpserti | ement ,of Fi It furthe
FEfibabieaanib ge A Reeb et iat BgareuABer spod difte Elot of
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iIs carried in the insertion elenent 13, the axle

ispthetneadongviy nonbetel Jeasds pravided éorern theeneighbqingpedveying

b PR R S R0 SuAeedSL B e
tHretigh %tr@n@éﬁn@@%ﬂ‘ﬁ@ébﬁth@t Bawdt iflidh0bd Haeeipevel gear
28 and that of the Spur gear with collar 29. The force

for the novenent of rotation is transnmtted by neans

B sollGbad A Ret BallSHRuaPR gl 470 sy B getre R A igng! cotlars
20EpYehat BRNAAEn§EE s6 @@rtogﬁwlgwmihomhbgé SAehrhb8$. In prir?ciple,

partially concealed in Fig. 5 another spur gear wt
thi® erranggentgrreppordaichenamangegrobet e smaaarayith collar

2 G Bl b i Sl gt Wb B BEuE sserines
beingestdedbyeherslir, tHddistancabgaveat theesxtes of thespur gears may

neiahboring conveyi ng nenbers to be cl osely spaced
beggeuery ajoonmrared e tnpedistangesseparafieg gear i that age not

oS TSRS Lo B a8 M50ro e Mt h 2 S ey Rfan
ltsnra]ayz eldoobé r@asmg“niznebd thet ﬂterr]s;eurfgmrﬁtvﬁm dollare2 % 128" &ard built

the conveying nenbers. This is the reason wh 0 bevel
agelAiNGtopine $31B8 PFIBEIPkh Witeh ﬁ&%w@fﬂvﬁ@%@ﬁ\%ﬁk&@mn costs.

THBRSct g'esir @Zs g@&ﬁg@é}l%y e GRPURY PG JEBEFRELitH Sollar 29, 29" in an

I'ntended to
inverted position on the axles of the conveying members.

Fig. 7 shows a cross-sectional view of a translating spur gear with a double
wide gear rim. It 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. 5 for example.

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 6, 6' located beneath and of the conveying members 7

seated in bearing guides 22 and located above the workpieces 1. Transiating
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through a transl ating spur gear that is not
illustrated herein. Fig. 6 illustrates a

weras®seect i onal view of two spur gears w th apdi/EPmoabi14008
collars 29, 29" that are arsanged so as to display

sl SRR hRET Aot e s e T stefios el 2429 4E0Ry being
ilGetraRd R&eirdfr tBé shk@ of dlarity) dridispér %dar@@ﬂtrb@olfé@@@ 29" are
that, with the respective gear rins being offset by

acﬂcﬂiéoa@lﬂy uged.t he di stance between the axles of the spur
gears may be reduced as conpared to the distance
separating gear rins that are not offset. This permts

Ift & sho@nde Figes,areveyivegngendebers 8, @&, Zlfoseansporting foﬂ—type
rel ati onshi p. It may al so be recoqnl zed that the sp
wgediaces 1 eredp |b@rarg@*\gezbso ap &o pyerlep Hrewledita @r@\fﬁrttﬁ@"s

00BN g g L ek AL 8 P Rl o
upwHrd getothel ddnvegingapatBdth eZQJaamawaﬂabre/emcetdm@@s stiffiient to

on the axles of the conveying nenbers. Fig. 7 shows a
diceetsdrive all ohthe gorve)ing EWQnﬁlé@féil t@tf' n‘a@b@lae fage TARY RN be

PR S5 Bl B R BRESHb e

alterneitigelyobh rwa@emwmhdgomlfeﬁberthllsm@b @mdrhbmsma of spur

side of the _conve pat spur gears with collar 29
goer WiskicRgau29 |anzﬂe{efk§a@m%h%rfﬂegﬁ&@%ﬁﬁéﬁ@ Feg. @gs provided on

t{e&fﬁ%éﬁ?c% gn% %?’d@ lov'v:’?rf &{nv@ﬁﬁf@n rr%ﬂlé(g% 66(%}16%%?’%{?‘?% three or

oh tacaeo gheoms Thiegreniningconweyingnpempees 6Vesspectively only
wheel s 24 (shown in a dashed |ine)

f t he conve p%
CRERPES @ SnUreIRAI Mk el At 1P ar@/%ﬁ h%pl&rogﬁﬁérﬁ %g n
c%@ﬁﬁ@ﬁe:ﬁﬁé{(eﬁor‘n%@?@ﬁqr fed | HABSr WReR eﬁagf;éa&l%gele/ spaced

pi eces atingspur g
todrzititd re the desgearof thenspdefearstwith geliar2® 29 teer¢by corrbgzponds

¥ h f h k
e SRaemant i 81 Pl NodCds tana e ha Sl
ni mb&S6 %Hgytﬁcé BnE'ta thé cohi&/is§ Y&YIbege TRITBIRES tho Y the’

or transporting foil-type workpieces 1 are to be
translatigg ¢psio gaar Bwlﬁvwrdeagearrrlmr(aéconquﬁf)eﬁl@nt? ) mgshing with the

SBstme b islarth o DS PR LR Bt B
niéyeoéegé& RS Ip@adeﬁeUSerﬂ@oa.ﬁ@ﬁr suf fi c. ent to
dlrectly drive all of the conveying nenbers 6,

6". Then, the for ce may only be
The upper conveying members 7 are driven by meshing with the spur gears
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.

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

members.
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transmtted through the conveyi ng nenber 6 on pl ace
one and three, or alternatively, on place two and

wo ocens/054206 t hi s purpose, a conbinati on of spurPQEEP2004/014008
with collar 29 and defl ectar wheel 28 (as described in

Fig. 5) is provided on.the respective one of the |ower . .
Flgofhv A RERRALTS i aebROREtaeh A g Mise G gDt with
a kil ARk EOMeyildenRBBIAMYdFRAYENDBE JEEWREES if'accordance

respectively ‘only conprise a spur gear with collar
witg'the Bonmdévent int hig.- Spur gears on the conveying

menbers from bl ocki ng one anot her when they are

closely spaced together, the position of the spur
T@8alppercoRvephgaherberg Withtthel @lyjgraefesdrnbseh ferbeed for
~arrangenment in"Fig. 6. The force is transmtted from
incrrasashalariyn @ necirbeslaing appr aeer dhastadsq heet oAVEed ngnly the

nber, 6 _on_ place by the laf i
a{let B dpigogialng et R R4S PR Qo defibel
thehfs e, WRRIrEgatd 1o el difisreAeledfents Adreoredideglsyreférred to the
~uniforminternedi ate spur gear 8 may be used in this
illpsisation etiFienSodi nent. The upper conveyi ng nenbers 7
are driven by nmeshing with the spur gears with collar
29, 29' arranged on the axles of the conveying nenbers
Fiey. 16 illudvRass 2@, inpaitioh @émean2eyn tige samieeriswts FigoB. Bhis
, respectively, conprise one pair of spur gears . .
elemer@ddiionsllifcasdes Heakpertpiean If thegnodyle systemds grovided
9. ' pgct i yel I di.ngl s ;
fof LBl el BT ER, e p e s L e finEikf@riden
indiraBeP i & inf@niidy analogdus kcibait sholindn Fég.rd&  of
over | appi ngly arranged conveyi ng nenbers. Fig. 9 shows
a perspective photographic illustration of an

i Bsenti . t . i
L5 0PI BRI PORHLRty o bbELsare B obor and
Ioe\hrérgﬂjrimee of mh§Mg3rkﬁec§SM¢mpemgm fivengi ia goneTheyingainember in
t hei r equi pnent have been_remmved for, i eased.
tha GTtey O teInEPHIRN SIEMR 28ul NS Ui STLFQQYing, member 6
opﬁiet ih%grtio%lﬁrrka'?ﬁ %M&ﬁpr@in%&ﬁ RO E BhRUSTRIERAhédleand one
shown, not the conveyi ng nenbers thensel ves. Wth
spengear isarivea diiddctly thet caritaennesying enershded’, wdich is equipped

f d i ' [ .
Wftﬁ oenlreIr gpurtgoeatr,h% clirli\}e%sitn{j%lct?ynby fme'?a'r%‘ ofSchree translating spur gears

8, because of a lacking spur gear at this central conveying member. It is thus
possible to realize this variant with the same geometry than in the case of the

insertion element 13 in Fig. 4.

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.

The detail view shows a chemical treatment unit for treating the workpieces 1 by
means of treatment nozzles 16, 17 which are arranged in the central insertion
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

insertion element 26 as viewed in the direction of transport. In the case of very
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Fig. 10 illustrates an insertion elenment 26 in the

sane view as Fig. 3. This elenent additionally carries
woeeatosené devices. |f the nodul e systemis prpel/dezho4/014008

for chem cal treatnent, thasright conveying nenber 6

IS in principle driven indirectly in a. manner.
trwwocslgyage@ol?m%t %H&%S?Mﬁwm%deuwathaqwq% gigments 30
b SRR YR ﬂ%ﬂui‘e@ Anst é?t@b?e@'rﬁ‘fh@'%ri&écéé 6k BBingNiven out

upper and lower sur aces of the workpl eces.
ofAteosathrigl the jehef Bquid amtheyrardgi ing treatbeentistatidne

center of the insertion elenment 26. While only the

| eft conveying nmenber 6 of the insertion el enent 26

lt‘?é’ﬁpWe%bP%léﬂ“pbéﬁbl@"tbecd?ﬁl?m@eit'vﬁﬂlﬁ’é indaegdn é@n@rﬁ@ and

ear 1s driven directly, the central convmy
dﬁfmn@xetrerﬁbodMemﬂs dfdneiyidusp swbeniom etemeerigiin ageardancs with the

d f t t | at
o of et d olter Fameayebur gear ai this

central conveying nenber. It is thus possible to
realize this variant with the sane geonetry than in
Ittiendasstoof tmatether@eampleﬁ drasvipgs ang embegignenis depgribed
11 shows a detajl of the carrie of
ngialt Ao od HHSHAlNS RUTAES G ArC Ve S maldrRBh SR
ngﬂééé]‘ﬂ ?ht' tﬂ%?écﬁ' AWl %%%ﬁblﬂaétlor?@oﬁfé%@ux@s%s*cﬂbéd Gh this

e detail view shows a chem ca
appbedtienwilline sufoesteddatpargonhekiled kpthecag and@rerte figsincluded

m%&ﬁ{Eeaé&ﬁggpa&ﬁﬁagﬁ@#ngl cnpgg1@&§Hﬁﬁggﬁﬁgﬂhhpﬂﬁggiope(ﬁ
?FBéﬁ&@@ cﬂanﬁv% nNuLHREStiOes NateAE Adpamupglicdtioas cited

and rig insertion elenents 14 are arranged in
hér@ntararh‘@rebh|lna§>rph@t8d1§)®’rf’6if€efﬁnéﬁerrent 26 as viewed in
the direction of transport. In the case of verythin
wor kpi eces, it may be necessary to provide additiona
gui de el ements 30 between the nodules in order to
prevent the workpi eces from being driven out of the
path by the jet of liquid as they enter the treatnent
station. It is however also possible to conbi ne at
will the insertion elenments and different enbodi ments
of individual insertion elenents in accordance wth

the purpose of utilization in other ways as well. It
i s understood that the exanples, draw ngs and
enbodi nents described herein are for illustrative

pur pose only and that various nodifications and
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changes in |ight thereof as well as conbi nations of

features described in this application wll be
wenggesized to persons skilled in the art and arPeT/EP200€014008

included within the spirit 1and purview of the

escrl bed |nvent| on and within the scope of the

JudNead ms. Al l publications, patents and patent

appl ications cited herein are her eby i ncor por at ed by

reference. Listing of nunerals 1 workpieces 2 side
1 wal | s of wdrkpitaek 3 bottom of the tank 4 carrier wall

5 carrier [ 6" | ower conveyi ng nenbers 7

2 upper coﬁ'{f@? Bsﬁ\fsﬁ’(?e 8 transl ating spur gear 9
3 spur gearoiBnt bR BAk zone 11 cover of the tank 12

base frame 13 insertion elenment 14 insertion el ement
4 15 beari mgrigrrwalonveyi ng nenbers 16 treat ment el enent
5 (treat rrent nozzl g) bottom 17 treatnent el ement

(treat meff ?'8) top 18 drain connector 21 recess
6, ors"i nseqéW@pC@{W feddbdeAari ng gui des 23 bearing

‘for translating spur” gear 24 overl appi ng conveyor
7 wheel s 25ipger vengdiing members

8,8 translating spur gear

9 spur gear

10 treatment zone

11 cover of the tank

12 base frame

13 insertion element

14 insertion element

15 bearing for conveying members

16 treatment element (freatment nozzle) bottom
17 treatment element (treatment nozzle) top
18 drain connector

21 recess for insertion elements

22 bearing guides *

23 bearing for translating spur gear

24 overlapping conveyor wheels

25 drive shaft

26 insertion element with nozzle array
27,27 deflector wheel (bevel gear)

28 deflector wheel (mating part of bevel gear)
29, 29’ spur gear with collar

30 guide elements

31 submergible pump

32 spacer sleeve
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26 insertion elenent with nozzle array 27, 27
defl ector wheel (bevel gear) 28 defl ector wheel
w@owmbkioppopart of bevel gear) 29, 29' spur gearP@A/ER2004/014008
collar 30 guide el enments 320subnergi bl e punp 32 spacer
sl eevePatent Clains 1. Atreatnment unit for the
wet -chernical or electrolytic treatnent of flat
wor kpi eces, conprising conveyi ng nenbers for
transporting the workpieces in the unit on a conveying
path, characterized in that the treatnment unit further
conprises a) carrier elenents (4, 5 wth recesses
(21), said carrier elenents being oriented to be
parallel to the conveying path and b) at |east one
nDduIe systen1for carrying the conveying nenbers (6,
, 6", sai d nodul e system conprising insertion
Paﬁlﬁﬁg ts (13 14, 26), said insertion elenments (13,
@j Belng configured such that they are fitted
into the recesses (21) of the carrier elenments (13,
14, 26). 2. The treatnent unit according to claim1,

1. charatteaimerddinitfor t’mstweh@wrrrﬂealt drozieelrelyintiesatngnt o flat

B ERES, SRS B e B Rl B SN pBEB ieces
th&!Dhlt oACE %H‘J/%gné Pafthantefizehen mmﬁéltf@tﬁ@tmn further
characterized in that the conveying nenbers (6, 6

COBNriSEp are carried on both sides of the conveying

path, w th sai n

Ext orfl ngoTTe ey, L Btk R 7 chlrigrpigments
befHd 66&ntel tb&eabdrabellio théeonoaYRY pathpaid. 4. The

treatment unit according to any one of the preceding

cl ai M), @higastoeeimedulesysigan néaérymgetﬁer@om@w giembers
007 St s B B ey RERY 1, 14, 261,
safPimgeytiordelements (13, 14, 26) being configured such that they are fitted
into the recesses (21) of the carrier elerments (13, 14, 26).

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, 8", 7) are carried on both
sides of the conveying path, with said conveying members (8, 6', 6“, 7)
extending in a transverse or substantially transverse direction relative to the

conveying path.

4. The treatment unit according to any one of the preceding claims,
characterized in that the conveying members (6, 6', 6", 7) are conveyor rolls
and/or conveyor wheels or conveyor balls and/or spiral-shaped conveying

members, the conveyor wheels or conveyor balls being mounted on axles.
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menbers, the conveyor wheels or conveyor balls being
mounted on axles.5. The treatnent unit according to

WG b@ismsgkps char acteri zed in that those conveyor P@tvertm®4/014008
r conveyor balls which haveidifferent axles are offset

5. r Mo E EUBR EGGRIEY 1 R h e EoRvEyGecu Badngpe

c&%\/@Wﬁe@@ éﬁc@N\%Jc#Fba% whienedveritrbriliahesd &ofefet relative
t he” axl e. . he treatnment unit accordi ng to any one

tosfachrshpr enécﬂn fgaicthai aides erarrenget sedclpae togethenthat the

oRHE WHE R p LR e e PR e B R AERb et e

aﬁ@e precedi ng clains, characterized in that the
treatnment unit conpri ses treatnment devices (16, 17)
for the wet-chemcal or electrolytic treatnent, said

64 26y g oaftEpF BN AERPRIF IS 2l ol RS b TR A,
crehactaeized iz atht thetdtaivel/tg) pateadxrends dﬁdlsﬁl@%te(ntﬂaﬁy hbriyontal
are flow nozzles, jet nozzles, fan nozzles, ultrasonic

plaransducer s and/ or insol ubl e anodes. 9. The treatnent
unit according to any one of clains 7 and 8,
characterized in that the insertion elenments (26)

7. COﬂmhéﬂe@ﬁﬁéﬁﬁhﬁﬁ%cﬁgfdlﬁglWbﬁylﬁmet @fethbr;ﬁébé?&mg clalms
devi ces é ﬂ"tﬂ wth treatnent nedia or with

chegacterze e tpatnen @@ttd:qwgpmsﬁ%ma@mntodeww (16, 17) for

thg v?%ecg'le'ﬁglf%gfﬂ %%ctrg)g?f ?gén%tﬁe;rgd%%l? éé&%fpﬁrﬁ%e& esrg n‘?@geld by

th€& 2@9ertdpd /e mb oty ZB)I es for carrying the conveyi ng
menbers (6, 6", 6", 7), said slots and | ong hol es

ext endi ng subst anti al | y nor mal to the conveyi ng pat h.

g ll. iﬁ}&?trteﬁ Eﬁ?ngﬁitléﬁbbrﬁqg% did; |n’t ?ct‘é?%?efm'iﬁ‘@cthe

prece aracteri ze art her
treatmanit siemc&scmia/e 73 had flow2zddmtiel sozrewfanchdzaldse ultrasonic

aral l el t a one of the carrier elenents (4,
%sd&g@@ BB "E’ﬂg gt?n@ S48%y path and that drives the
conveyi ng nenbers (6, 6', 6", 7).12. The treatnment

unit according to any one of the precedi ng cl ai s,
9.charHue treatreent untt leatotdieg axlaes oote ef@aisonveyichd, characterized

lnr{eat tﬁe lngel’tlon élement )(26% Compnse 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
parallel to at least one of the carrier elements (4, 5) outside of the conveying

path and that drives the conveying members (6, 6', 6", 7).
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fromthat side of at |east one of the insertion

el ements (13, 14, 26) that is turned away fromthe
weomseying path and that the axl es are equi ppeBCHEPIV04/014008

t oot hed wheels for transm 2eing the force to the

' (6, B h

14,0 Pl R ARERE L8t Sigfiing Yo anllang 8 inbgrack i B,

cH=patteeidouhe s St theeads beasd c@rm@eﬁeﬁ%@l@émg@t@gp \@hes?| ¥) protrude
(27, 27") and spur gears (9, 29

framdheheide diat tle@@m@pﬁ@ﬂq lGS@Ftaer?lEBWefﬁﬁ af acifér%z)éhaﬁ if turned

S LS| R Mo 2P SERYPELRB.IRPRSE 24 o e

wigesls féBtraﬁthﬂﬂg)th@ﬁo@&@ﬁhbﬂﬁﬁv@?xr@%@hﬁér@%oé 6", 7).
defl ector wheel (27, 27') and spur gear (9, 29, 29 ).

15. The treatnment unit according to any one of clains

% %ggﬁéagé%ﬂg@ﬁ&%rccé rt]o cqu i? cigaq'tc\che?fz% 1%!’?& atﬁe

e any o eve WOr mgears an

tob#ddahegkaire. atliéastibee of déﬂﬁ@t@? whidls fera ) ﬁl@d spuagyars (9,
one of clains 11 to 15, characterized in that the

2%9rd%e shaft (25) conprises defl ector wheels (28)
corresponding to and engagi ng the defl ector wheels
(27, 27') of the conveying nenbers (6, 6', 6", 7). 17.
14The Theateatméntinhit secoadidg g claimany, chraoferizBe in that the axles

preceding clains, characterized in that, on that side
ofdhe&pnwem@g n@ﬁ@ﬂhﬁrSt Beb' Rsef )k GURPESR RiERES adeflector wheel (27,

2R S o 4 RSO AN e RN Bk fpcbfince
(2reasy a@d&smr@&ra(m ng, 29Yr gear (8, 8') for

transm’tti ng the force between two conveyi ng nenbers
(6, 6 18. The treatnent unit according to

182Ny 'ﬂ‘i‘@tr‘éfatn?%ﬂi ant ]aggbghulri to hzﬁf&% &f &1A6fs 1B éﬁbaﬁ% ghe

spur gears conveyi ng nenbers :
chiéiract@tized)in tat thised aftesmicsd \ﬂheelg (EPFuR7YE8) ar¢ &ny&f beaekgears,
arra ed relatjve to each other and engage in such a
% ﬁﬁghﬁ"\@agg?@@tl on of rotation of the spur
gears (9, 29, 29") remains unchanged. 19. The treat nent
unit according to any one of clains 13 to 18,
1&harBoe éerineeint nnitlkecotdieg $panygewr of ¢ladns 49'tp 15, characterized

in SR aRbeaT e e nnb ey B8ee b Predi rartFspbnoing to and

erRpRMdHR HeidtppotRAN BRI R of the conveying members (6, 6', 6", 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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of the conveying nenbers (6, 6', 6", 7) close to each
other, the collar being fornmed either in front or
whednsns2nhe gear rimas viewed in the directi orCDEP100€014008
axl e of the conveying nenbess (6, 6', 6", 7). 20. The
treatment unit according to any one of the preceding
clainms, characterized in that the insertion elenents

19( 6, The t®atméht Bhk a%bbﬂﬁﬂ?@o bRy RS SF cl&i‘ns T8¢ 18, characterized
treatnent unit accord o any one of the preceding

in Hlaiithe, speigescs ¢29 749) pnmtphtae, tnhaddmeert@ agear rampacellar of a

e fittin a |nt the
et oot B PsInahBd Eoodable  isegee the axes
of #e cdhCephgtenitea(HEE! 6Y W)tci@%ﬁi éé@iﬁi otierathe %I%r@femg
claims 1 - 21 for treatlng flat workpi eces in
formasd edheain onteybehinddheigear rim as viewed in the dlrectlon of the

axle of the conveying members (6, 6', 6", 7).

20. The treatment unit according to any one of the preceding claims,

characterized in that the insertion elements (6, 6’, 6”, 7) are arranged in pairs.

21.  The treatment unit according to any one of the preceding claims,
characterized in that the insertion elements (6, 6, 6", 7) are fittingly slidable into

the recesses (21) of the carrier elements (13, 14, 26).

22.  Use of the treatment unit according to any one of claims 1 — 21 for

treating flat workpieces in a horizontal conveyorized line.



