‘GR 99 P 5206 Description Device for electrolytically treating board-shaped
vior kpi eces, in particular printedyfi ' rds 5 EP-A-O 421 127 has

di scl osed. a device for treating MWMHWWHWMEm@cuit boards, in which the
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si mul taneousl y_ al so responsi bl e for nmaking cathodi ¢ contact wth the
print ed- ci r YGFKPBESEEs. 1Th&de tardt hder irdditad-tir it R i nt ed- ci rcui t
boards t® pass through in the end walls of the treatnent cells, seals

whi ch desi d b h I tri h seals bein rovided in
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punps. The bat _ I's returned to a treéatnent ce via‘a feedine
whi ch is corRetiedloy twsgrrededireosiigon on a horizontal conveyor

10 path, through successive treatment baths. The
printed-circuit boards are conveyed through the
treatment baths, which are accommodated in treatment
cells, by means of clamps which are arranged on
endlessly rotating drive mechanisms and which, in the

15 case of electrodeposition of metal, are simultaneously
also responsible for making cathodic contact with the
printed-circuit boards. There are vertical slots for
the printed-circuit boards to pass through in the end
walls of the treatment cells, seals which are designed

20 as brush seals or strip brush seals being provided in
the passage region. The individual treatment cells are
arranged in collection troughs, from which the
collected bath liquid is continuously returned to the
associated treatment cells with the aid of suitable

25 pumps. The bath liquid is returned to a treatment cell
via a feed line which is connected on the pressure side
to the associated pump and the opening of which lies in
an end wall, below the wvertical slot for the
printed-circuit boards to pass through and is directed

30 horizontally into the treatment cell. In this way, the
bath liquid flowing in is to be distributed uniformly

to both sides of the printed-circuit boards.

US-A-4 401 522 has disclosed a similar device for the
35 electrolytic treatment of workpieces, such as for
example printed-circuit boards, in which the vertical
slots in the end walls of the treatment cells are
assigned pairs of vertically arranged rolls as seals.

Bath liquid is returned to a treatment cell



to the associated punp and the opening of which lies in an end wall
t-he vertical slot for the printed-circuit boards to pass through and is
directed 30 horizontally into the treatnment cell. In this way, the

liquid flowtmged npis2ve be distributedouniformly to both sides of t
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US-A-5 827 410 has disclosed a further device for the
electrolytic treatment of board-shaped workpieces, in
particular printed-circuit boards, in which the
board-shaped workpieces are guided 1in a vertical
position, on a horizontal conveyor path, through a
treatment cell, which contains a treatment bath and the
end walls of which have vertical slots for the
workpieces to pass through, with the aid of
contact-making and conveyor means. The bath 1liquid
which emerges from the treatment cell is collected in a
collection trough and is returned to the treatment cell
with the aid of a pump in such a manner that an at
least substantially vertical direction of flow results
on both sides of the conveyor path. The bath liquid is
diverted toward the surface of the workpieces by
diverting devices arranged on both sides of the
conveyor path in the treatment cell. The diverting
devices result in improved ion exchange in the region
of the workpieces. Therefore, for example during the
electrodeposition treatment of printed-circuit boards,
the deposition of metal can be performed with
relatively high current densities. The diverting
devices are in this case arranged in such a manner that

they form a guide for the workpieces.

In the device which is known from US-A-5 827 410, the
bath liquid which rises on both sides of the workpieces
can in part flow away laterally. As a result, depending

on the height of the board-shaped workpieces, the



boar d- shaped wor kpi eces are guided in a vertical 15 position, on a

hori zontal conveyor path, through a treatnent cell, which contains a
treatment bath ahd the end walls of which have vertical slots for the
wor kpi eces to E? %ugh with the aid of contact-making and conveyor
means. The ﬁﬁt I?q 420 whi ch energegafron1the treatnment cell is
collected in a collection trough and is returned to the treatnent cel

with the aidesfils puap i hesuéchsafmamnentt halogn arrivéast dJuiest astbieal |y
vertical dijgerian OfaflW geul t apaon diebletides ool be;copyeyoopath. The
bath liquid s 25 diverted toward the surface of the workpi eces by

di verting dey¥rBasgsge r aRgEHoNPRETh ISGdeR & (e WIHRIRFCHath in the
treatment cell. The diverting devices result in inproved ion exchange in
the region of the workpieces. Therefore, for exanple during the 30

el ectrodeposition treatnent of printed-circuit boards, the deposition of
nmetal can be performed with relatively high current densities. The
diverting devices are in this case arranged in such a manner that they
forma guide for the workpieces. 35 In the device which is known from
US-A-S 827 410, the bath liquid which rises on both sides of the
wor kpi eces can in part flow away laterally. As a result, depending on the
hei ght of the board-shaped workpi eces, the



‘GR 99 P 5206 - 2a result may be insufficient flow arriving fromthe

l-ateral direction, and therefore insufficient ion exchange, in the upper

region of the workpieces. If GR 99 P 5206 - 3 the current density is then

not reducegyg tde ii§§@gficient i on exchange | eads to burning in the upper

regi on of the workpieces. Consequently, high current densities cannot be
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bend and possibly become jammed in the diverting
10 devices. Another negative consequence of blowing in
considerable amounts of air or gas 1is an increased

consumption of additives.

The invention which is described in claim 1 is based on
15 the object of providing a device for electrolytically
treating vertically oriented board-shaped workpieces in
which, by simple means, medium can be made to flow
uniformly onto the entire surface of both sides of the
workpieces passing through.
20
The advantages achieved by the invention consist in
particular in the fact that, in the region of the spray
tubes, lateral flow onto the workpieces passing through
which is completely independent of other influences is
25 ensured. The inclination of the spray tubes with
respect to the horizontal on the one hand prevents
strip-like coverage of the field lines Dbetween
electrodes and workpieces and, on the other hand,
ensures particularly uniform flow onto the workpieces.
30 The improved ion exchange which is achieved as a result
of this uniform flow means that the current densities
of the electrolytic treatment can Dbe increased
considerably even for relatively high workpieces.
Moreover, in most cases, it is possible to completely
35 dispense with the step of blowing in additional air or

gas.

Advantageous configurations of the invention are given

in the subclaims.



tubes, lateral flow onto the workpi eces passing through which is
I ndependent of other influences is 25 ensured. The inclination
of the spray tubes with respect to the horizontal on the one hand prevents
gavenagesohsthe field Iines petween el ectrodes and wor kpi eces
and, on the other hand, ensures particularly uniformflow onto the
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conveyor path in the treatment cell in the lower region
of the workpieces, which diverting devices divert the
bath liquid which flows upward out of the distribution
chamber toward the surface of the workpieces. In this
case, there is no need to provide spray tubes in the

lower region of the workpieces.

The refinement described in claim 5 allows the angle of
incidence of the flow of liquid directed from the spray
tubes onto the workpieces to be flexibly adjusted. As a
result, the angle of incidence can be set optimally for

each workpiece.

As described in c¢laim 6, angles of 1inclination of
between 5° and 30° have proven particularly suitable
for the inclination of the spray tubes with respect to
the horizontal. Optimum results and a particularly
uniform flow onto the workpieces are achieved at angles
of inclination of between 5° and 15°, in accordance

with claim 7.

The refinement described in claim 8 makes it
particularly easy to secure the spray tubes within the
treatment bath. The supports which are used to secure
the spray tubes can then, as described in claim 9, be
spanned by a nonwoven or cloth which is permeable to
the bath ligquid. In this way, particularly effective
electrolyte movement can be achieved in the region

between supports and workpieces.
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‘conveyor path in the treatnment cell in the |Iower region of the workpieces,
whi ch diverting devices divert the bath Iiquid which flows upward out of
the distribution chanber toward the surface of the workpieces. In this 15
case,' thereGRs9aopneedet o provi de sprays t-ubes in the |ower region of the
wor kpi eces. The refinenment described in claim5 allows the angle of
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wor kpi eces to be fléxibly adjusted. As a result, the angle of 1ncidence can
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i nclinationraf thd5dkatwegn 5 and 30 have proven particularly suitable for
the inclination of the spray tubes with respect to the horizontal. Optinum
results and a particularly wuniformflow onto the workpieces are achieved
at angl és Bligupel inakndn afidetaveed 5 andhdb, ihidgclopr danaelid@ed,t h cl ai m

7. The refinement descgribed in, clai kes.it . particularl.y easy_to
secure the spray tubeglﬁgf%PﬁaFﬁg ?ﬁgggﬁﬁﬁ?lBQFh.o%héis GBBFF% fch are
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this way, particularly effective electrolyte novenent can be achieved in
the regi on between stfFBEES1IdR/dYWOr kpi eces.

10
Figure 3 shows a cross section through a first
embodiment of the treatment cell of a device

shown in Figures 1 and 2,

15 Figure 4 shows a cross section through a second
embodiment of the treatment cell of a device

shown in Figures 1 and 2, and

Figure 5 shows a plan view of the inclined spray tubes
20 of the treatment cell illustrated in Figure
4.

Figures 1 and 2 show a plan view and a cross section,
respectively, of a treatment cell BZ which is arranged
25 in a collection through AW, contains an electrolytic
treatment bath and through which board-shaped
workpieces W, which are suspended vertically from
contact-making and conveyor means KT, are guided on a
horizontal conveyor path TW. At both end walls of the
30 treatment cell BZ there are lock chambers SK, in which
seals D, which are formed by cylindrical plastic tubes,
are arranged in pairs and loosely in a vertical
orientation. These seals D are pressed onto one another
or onto the workpiece W passing through in each case by
35 the pressure of the bath liquid. The end walls of the
treatment cells BZ, of the lock chambers SK and of the
collection trough AW are provided with vertical slots
S, through which the board-shaped workpieces W can be
guided without being impeded. The bath liquid which



GR 99 P 5206 - 5 - Exenplary enbodiments of the invention are illustrated
i'n the drawing and are described in nore detail below. In the drawing: 5
Figure 1 and Figure 2 show highly sinplified, diagrammatic illustrations
of a.device %o% glgggrolytically trgaging boar d- shaped workpi eces, in
pl an vi ew af ?o S gtion, respectivgly, 10 Figure 3 shows a cross
section through a first enbodinment of the treatnent cell of a device
shown in Figherges rEM2thestregiment sigdvs BE droddissaadiom i ddth a
second enmbpdéReshanbetBestr aatiMeBLse®ll @fl < dRMF8 oA inhigures 1
and 2, and Figure 5 shows a pI%n view of the inclined sp%%y tubes 20 of
the treat meft tBPI CFPREREPLt E8LilnBEi 46 £°14 2GESGurds P2 SHAWW™ pl an
view and a €rosghSEWt aad, isrespectively, of a treatnent cell BZ which is
arranged 25 in a collection through AW contains an electrolytic treatnent
bat h and t hrough whi ch board-shaped workpieces W which are suspended
vertically from contact-nmaki ng and conveyor neans KT, are guided on a
hori zontal conveyor path TW At both end walls of the



30 treatnent cell BZ there are | ock chanbers SK, in which seals D, which
are forned by cylindrical plastic tubes, are arranged in pairs and |oosely
in a vertical orientation. These seals D are pressed onto one another or
ont o *t he woskppece ¥gpassi ng through drg each case by 35 the pressure of the
bath liquid. The end walls of the treatnent cells BZ, of the | ock chanbers

SK and of the ., collection trough AW are provided with v ical slots S,

t hr ough whi%%n¥h%u%%3; -5%%558%§oFﬁpﬁéfégﬁﬁ%£ﬂ$ﬁﬁaC%H&S%% RYtWSaPSbeing

i npeded. Thetf batbuhpgBbi dashivfiCGRte8 Py5206arrba P&ierged ifguom tche
treatnment cell BZ in the region of the |ock chanbers SZ and possibly al so

overflows the walls of the treatnment cell BZ is collected in the
col | ection I®rBaghtAPRERENESs CER1IOBZp BAFE trgles cum nslaeisny . rehiched to

the treat nemivé&elthedBZopyo8eaas pdfad PHMRP t13s ideditclechdi M ahgow PF1
in Figure 2. In the treatnent cell BZ, electrodes (not shown), which 5

have the oppPYRYEECholsAsy Ko t RE Sc ot R ok PRg R ééﬁ@éyd?EnEEﬁs KT,
are arrangecovePpot hpaitthesrwof [he theonyveyer opatdl ebWrddedgdiel ciase of

W Th the agikEtccl WiEs 1HEROTHEEL kiR SR L0 SOrey o SrodheskT,
whil e the ebvethrotdes wibthpareeget W t vive expd ai smutaot noalkeinet aahdwi t h
refere@@atébnveyor means KT, while the electrodes which are yet
to be explained in more detail with reference to
Figures 3 and 4 are anodes. In the case of pulsed
electrodeposition, the electrodes are alternately
connected as anodes and cathodes.
15
The abovementioned returning of bath liquid into the
treatment cell BZ takes place in part via a
distribution chamber VK, as indicated by the arrow PF1
in Figure 2. This distribution chamber VK, which is
20 formed in the bottom region of the treatment cell Bz by
an intermediate base ZB, is provided with two rows of
openings O, which are formed in the intermediate base
ZB on both sides of the conveyor path TW. Then, the
bath liquid which is conveyed by the pump P partially
25 into the distribution chamber flows upward through
these openings 0O, with a vertical direction of flow, on
both sides of the workpieces W, as indicated by the
arrows ST in Figure 2. The bath liquid flowing upward
is then diverted toward the surface of the workpieces W
30 by diverting devices (not shown in Figures 1 and 2) or
alternatively by spray tubes. Various possible ways of
designing the treatment cells BZ and of arranging the
diverting devices and spray tubes in the treatment
cells BZ are described in more detail below with

35 reference to Figures 3 and 4.

Figure 3 shows a first embodiment of a treatment cell

Bz, with electrodes arranged on both sides of the



Figures 3 and 4 are anodes. In the case of pulsed electrodeposition, the
€l ectrodes are alternately connected as anodes and cat hodes. 15 The
abovenentioned returning of bath liquid into the treatment cell BZ takes
place in par ia_a tribution chamher VK, as indicated by the arrow PF1l
in Figure 2 TéPsPdP§g¥§but|on chanbe?%ﬁKf which is 20 formed in the bottom
regi on of the treatnent cell BZ by an internedi ate base ZB, is provided
with two roeenyeyogpardtysTl, (wHi.chFisgwrd ot hedoirn the warkphedest &,base ZB
on both sidgg;eh Lheteweyor path TW Then, the bath liquid which is
conveyed. by the punp P partially 25 into the di stribution chanmber flows
upward through these openings 0, with a vertical direction of flow, on
both sides of the workpieces W as indicated by the arrows ST in Figure 2.
The bath liquid flowing upward is then diverted toward the surface of the
wor kpi eces W30 by diverting devices (not shown in Figures 1 and 2) or
alternatively by spray tubes. Various possible ways of designing the
treatment cells BZ and of arranging the diverting devices and spray tubes
inthe treatment <cells BZ are described in nore detail belowwth 35
reference to Figures 3 and 4. Figure 3 shows a first enbodi mrent of a
treatnent cell BZ, with el ectrodes arranged on both sides of the



GR 99 P 5206 - 6a conveyor path TW(cf. Figure 1) for the workpieces W
whi ch el ectrodes GR 99 P 5206 - 7 are soluble anodes Al. In the case of
el ectrodeposition of copper, the soluble anodes Al conprise, for exanple,
titani um baskets andabagl | s of copper .accammodated therein. Diverting
devices LV, which are formed by 5 semicircular profiled sections arranged
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arra
face the workpieces. The diverting devices LV, which
consist, for example, of high molecular weight PE, are
arranged alternately on either side of the workpieces
W, as seen 1in the vertical direction, i.e. each
diverting device LV on one side 1is situated exactly
half way between two diverting devices LV on the
opposite side. Moreover, the distance between the
diverting devices LV on both sides is such that a guide
is formed for the board-shaped workpieces W passing

through.

A horizontally oriented distribution tube VR, which is
connected on the pressure side to the pump P (cf.
Figure 2), 1is 1located in the bottom region of the
treatment cell BZ, in the distribution chamber VK
formed by the intermediate base ZB. This distribution
tube VR is provided on its underside with holes which
are arranged at a distance from one another and from
which the bath liguid emerges, as indicated by the
arrows PF2 in Figure 3. As has already been explained
in connection with Figure 2, the bath liquid then flows
upward into the treatment cell BZ with a vertical
direction of flow ST on both sides of the workpieces W
passing through. The upwardly flowing bath liquid is
then once again diverted toward the surface of the
workpieces W by the diverting devices LV. The overall
result, on both sides of the workpieces W, 1is in each
case a meandering flow with, in each case in the region
of a diverting device LV, horizontal flow components
which are directed at the surface of the workpieces W.

As a result of the alternating arrangement of the

I ng

anber VK



formed by the internedi ate base ZB. This distribution 25 tube VR is
provi ded.on its underside with holes which are arranged at a distance from
one anot her and from which the bath Iiquid energes, as indicated by the
arrows PF2 %ﬂ Ebg r$2%6 As has al ready-bheen explained in connection with
Figure 2, the Dbat iquid then flows 38 upward into the treatnent cell BZ
with a vertical direction of flow ST on both sides of the workpieces W
passi ng t hr84YRTtTRE uPRatery fLiVow vaeBattedifiated sprinésdofd&cadai n
EivverT th ed t omaﬁddggeaxsyr F@Q@@f%f@@te@grtkﬁjr%ceﬁsw\fé&ﬁ hgodav?vléﬁg_o&evi Cﬁs

: e overal.l result, on.both sides of the wor eces, IS i n eac
case a neandeRitHY fIFGWWSHh, qi}ﬁa e%%@'?%?%%treggﬁ)ﬁs of"a &FESt i ng
device LV, hoardental flow conponents which are directed at the surface of
the workpieces W As a result of the alternating arrangenent of the GR 99
P 5206 - 7a diverting devices LV, when perforated printed-circuit boards
are being treated there is very good flow of nediumthrough the
t hrough--contact holes in these boards. GR 99 P 5206 - 8 - To then
achi eve effective ion exchange in the upper region of the workpieces W
passi ng through as well, spray tubes SR are arranged on both sides of the
conveyor path TWinstead of the diverting devices LV in



5 this upper region (cf. Figure 1). These spray tubes SR in the sane way
as the guide devices LV, are in each case inclined at an angle of 10. The
spray tubes 'SR, 'which are |ikew se connected on the pressure side to the
punp P (cf.gRkigure 2pozare provided withga 10 nultiplicity of outflow

openi ngs, whi ch cannot be seen in Figure 3 and from which the bat h quui d

flows onto the wor kpi eces W indi cated by arrows PE3 ure ot
can al so be 8ee ?rl’or?icg\lgel}’re %giﬁgglvﬁe Spray ABEE sk vﬁu ch NS st f or

exanpl e, of régﬁ;pnar@f 15 ter rengkdienesuch @asmiumgr thadbughn dhewsdile way as

the di verté\gpa erSBEﬁLVSRt hg%l fogg:r}%@ﬁadeog orpdihe Qg%%g. ?}ﬁf%g‘f

wor kpi eces si ng through gure OWs a second e
treat nent cephvegorBpajt [Tre|iswmtresdtso farfangeédvent beghdsvdessolVt ha

conveyors patﬂlz%b@fer Riguis® 1) orFltéwr@oikpl @ﬁegeV\éprzpe rabeet rsgdes,
whi ch are rrere%(ﬁl ndi cated by dashes A2 _in_Figure 4, are onc¢ce again
sol ubl e anod®s cFRMR oMAY¥s FohdtRB Oe Agh odREI 28 S| FVustd2R et F3¥gure 3.

25 Bet ween thgesdlndilieeanoatesaA? aad hefmmokpl ates Mrapassubgst lBRQugh
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of the spray tu
in Figure 3 and from which the bath liquid flows onto

the workpieces W, as indicated by arrows PF3 in Figure
3. It can also be seen from Figure 3 that the spray
tubes SR, which consist, for example, of PVC, are
15 arranged in such a manner that, in the same way as the
diverting devices LV, they form a guide for the

board-shaped workpieces W passing through.

Figure 4 shows a second embodiment of a treatment cell
20 Bz with electrodes arranged on both sides of the
conveyor path TW (cf. Figure 1) for the workpieces W.
The electrodes, which are merely indicated by dashes A2
in Figure 4, are once again soluble anodes which
correspond to the anodes Al illustrated in Figure 3.
25 Between the soluble anodes A2 and the workpieces W
passing through there are supports T, on the mutually
facing inner sides of which there are spray tubes SR.
In this context, reference is additionally made to
Figure 5, which also illustrates the spray openings SO,
30 which are arranged at regular intervals, of the spray
tubes SR and the arrangement of the spray tubes SR
which is inclined with respect to the horizontal. The
angle of inclination which is denoted by o is, for
example, 10°. The support T is spanned by a nonwoven V
35 which can be seen from Figure 5 and is permeable to the
bath liquid.

The individual spray tubes SR are in each case arranged

in pairs, at the same height, on both sides of the



which is inclined wwth respect to the horizontal. The angle of inclination
which is.denoted by a is, for exanple, 100. The support T is spanned by a
nonwoven V 35 which can be seen fromFigure 5 and is perneable to the bath
Liquid. TheG%ngbv%dg§b6spray t ubes SR ge_in each case arranged in pairs,
at the same height, “On both sides of the GR 99 P 5206 - 8a workpieces w
passi ng through. The individual spra tubes SR on each side GR 99 P 5206 -
9 - are convieekegecera W- ppaesinanhtbloegahnot The séedivaduasr espsesi|l, to
centrally agnBagedrand ¥gthi calgey oriented supply tubes ZR which for
their part are connected on the pressure side to the punp P (cf. 5 Figure
2). This supply of bath liquid fromthe punp is indicated by an arrow PF4
in Figure 5. In addition to the distribution tube VR an air-supply tube
LR is also arranged in the distribution chanmber VK 10 of the treatnent

cell BZillustrated in Figure 4, through which air-supply tube, if
appropriate, conpressed air can be introduced, which then rises upward
bet ween the spray tubes SR and the workpiece W The bath liquid which is
delivered fromthe 15 distribution tube VR rises upward in the direction

i ndi cated by the arrows ST and is then diverted toward



the surface of the workpi eces Wby neans of the spray tubes SR which are
serving as diverting devices. Sone of the bath liquid flow ng upward is
diverted laterally 20 through the nonwoven V (cf. Figure 5), as indicated
by arrows Bk5g9bnpFkgdkge 4. The bath liguid which energes fromthe spray
tubes SR and flows onto the surface of the wor kpi eces Wis also indicated,

again by arrogws _PF i n. Figure 4 In this too t he. spray tubes SR 25
are arrangearl n sucrhéCten%nngr thatpjteﬁ £ ol 15 gu(fab%notfo €t he %rI%Bl eces W
passi ng t hroagk. Peternder d&oso dentatd oy oparnaza¢donanfl t werthiowldgto the

wor kpi ece s Vi S u S en e rkpieces W
are being eP£%?§§%9t|§“ﬁgﬁg§yt%‘%%% %i &%lew dﬁé? gip}%il‘;ft é')gpségcan
rot at e aboufonRREFLd| oP@i tileR nETSBEY 9 ASiT stpossh®i IRunwp ofP Hetating the

spray tupesrSRuks lzrydl eatied dypiopbbe pathows h& ifv-dr o ESpdmands5. R 99
P 5206 - 10,- Patent Claims 1. Adevice for electrolytically treating
boar d- shaped™@oFREFECRY ERy BTERYp&FE dtt &R 99 S5 nt ed- circuit boards,
havi ng - contact - maki ng and conveyor means (KT), which nmake anodic or
posi t10n on'd SRSFIIGR &1° COReor CHAPHCETH THFod athl BAEC SHRELY "
tube LR is also arranged in the distribution chamber VK
10 of the treatment cell BZ illustrated in Figure 4,
through which air-supply tube, if appropriate,
compressed air can be introduced, which then rises
upward between the spray tubes SR and the workpiece W.
The bath liguid which is delivered from the
15 distribution tube VR rises upward in the direction
indicated by the arrows ST and is then diverted toward
the surface of the workpieces W by means of the spray
tubes SR, which are serving as diverting devices. Some
of the bath liquid flowing upward is diverted laterally
20 through the nonwoven V (cf. Figure 5), as indicated by
arrows PF5 in Figure 4. The bath liquid which emerges
from the spray tubes SR and flows onto the surface of
the workpieces W is also indicated, again by arrows
PF3, in Figure 4. In this case too, the spray tubes SR
25 are arranged in such a manner that they form a guide

for the workpieces W passing through.

In order also to allow optimization of the flow onto
the workpiece surfaces wvia the spray tubes SR when
30 different workpieces W are being electrolytically
treated, the individual spray tubes SR can rotate about
their 1longitudinal axes LA. This ©possibility of
rotating the spray tubes SR is indicated by double

arrows PF6 in Figures 4 and 5.
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2.

ggd guide them in a vertical position on a
horizontal conveyor path (TW) through at least one
treatment bath,

a treatment cell (BZ) for holding the treatment
bath,

electrodes which are arranged on both sides of the
conveyor path (TW) in the treatment cells (BZ) and
have the opposite polarity to the contact-making
and conveyor means (KT),

vertical slots (S) in the end walls of the
treatment cell for the workpieces (W) to pass
through,

a collection trough (AW) for the bath liqguid
emerging from the treatment cell (BZ), and having
at least one pump (P) for continuously returning
bath liquid from the collection trough (AW) to the
treatment cell (BZz),

characterized in that the bath liquid is returned
at least in part via spray tubes (SR), which at
least in the upper region of the workpieces (W)
are arranged on both sides of the conveyor path
(TW) in the treatment cell (BZ), the spray tubes
(SR) extending in the direction of the conveyor
path (TW) and being oriented at an angle with

respect to the horizontal (H).

The device as claimed in claim 1, characterized in

that the spray tubes (SR) are arranged in such a manner

that they form a guide for the workpieces (W).



CR 99 P 5206 - 10a 3. The device as clainmed in claim1 or 2,

characterized in that the returning of bath liquid to the treatnent cel
(BZ) GR 99 P 5206 - 11 takes place partially via a distribution chanber
(VK) 'forneg ig t he 2@tt0n1region of tfﬁ%treatnent cell and via openings
(0) in the GRs Pi Bubrd’ chanber (VK), ich are arranged on both sides of
the conveyor path 5 (TW. 4. The device as clainmed in claim3,
characterizéd i nThehatdelvieeti @¢ devleemefLV)inwhicdlpidi velt tdme bath

l'i quid “h'CBthQW%e%H%%GdJQPttH£tt@%émf%EdEHEﬁQ”o¥01ﬁﬂﬂﬂb§£qﬁ¥5)tkp“ﬁrd
the surface of the workpieces g%% are arranged on both sides of the
conveyor paFHe(?WFatWethéeﬂﬁeé nt cell (BZ) in the |ower region of the
wor kpi eces (W. 15 5. The device as clained in one of the preceding

clainms, characterized in that the spray tubes (SR) are arranged in such a
manner that they can rotate about their longitudinal axis (LA). 20 6. The
device as clained in one of the preceding clains, characterized in that
the spray tubes (SR) are inclined at an angle (a) of between 5 and 30 with
respect to the horizontal (H). 25 7. The device as clained in one of clains
1 to 5,



characterized in that the spray tubes (SR) are inclined at an angle ((X)
of between 5 and 15 with respect to the horizontal (H). 30 8. The device
as clained in"onk of the preceding clains, characterized in that the spray
.tubes' (SR) @regoaprgpged on supports-(T) which are arranged between the
wor kpi eces (W and sol ubl e anodes (A2). 35 9. The device as clained in

claim 8, cterlzed I n % % t he .sup oLts T re for.ned by franes which
are spanneg %y pg neé%f%ar ot 1 nonW%ven %&%u%l@ﬂ chaﬁkey (b%)
formed in the bottom reglon of the treatment cell and
via openings (0) 1in the distribution chamber (VK),
which are arranged on both sides of the conveyor path

5 (TW) .

4. The device as claimed in claim 3, characterized in
that diverting devices (LV), which divert the bath
ligquid which flows wupward out of the distribution
10 chamber (VK) toward the surface of the workpieces (W),
are arranged on both sides of the conveyor path (TW) in
the treatment cell (BZ) in the lower region of the

workpieces (W) .

15 5. The device as claimed in one of the preceding
claims, characterized in that the spray tubes (SR) are
arranged 1in such a manner that they can rotate about

their longitudinal axis (LA).

20 6. The device as claimed in one of the preceding
claims, characterized in that the spray tubes (SR) are
inclined at an angle (o) of between 5° and 30° with

respect to the horizontal (H).

25 7. The device as claimed in one of claims 1 to 5,
characterized in that the spray tubes (SR) are inclined
at an angle (a) of between 5° and 15° with respect to

the horizontal (H).

30 8. The device as claimed in one of the preceding
claims, characterized in that the spray tubes (SR) are
arranged on supports (T) which are arranged between the

workpieces (W) and soluble ancdes (A2).

35 9. The device as claimed in claim 8, characterized in
that the supports (T) are formed by frames which are

spanned by permeable cloth or nonwoven (V).



