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ELECTROPLATI NG APPARATUS The present invention_ relates to an el ect ro‘lf‘;’t?hc' w

cell fgr selective plating of certain chosen rlegi oRspORCED SHEETS,

contd nuously moving netal or netallized stri ; use SC
methi nes ‘intended nore particularly for sur? [ﬁ?ﬁgg}égﬁ%ng eﬁgg at 'y
of connectors for integrated circuits (lead L]a\ne,q) pgr Oulgp a3
10 W are aware of the followi ng publ; R q)GBp,& I?ﬂ@@gm ----------
(National Seniconductor); GB-A- 2094344 (Owan) 81fb3181;/'“(°¢<01}|"t dRPaged ...
USP- A- 4155815 (Francis); and "Metal Finishi ngi AiEl PENeECEP TEugene..B................

Madel , January 1987 pages 29-31. None of these disclose the features 1o

15 which the present case i B ELACTROPRATING APRERATES cited as i ndicating
t he technol ogi cal background. The present: invention provides apparatus

.for selectively electrolytically treating defined regions of a continuously
movi ng conduct i ve woffkgi eueesampr Levanrion relagesnst® oRfc oMMARSHTRLYHE

wor kpi ece thr oug% ;§n e dddodive q%n SHY '
ok 1 r It

is cont act ed wi Th~a tfreatnent el ectt‘d% bfﬁ%ﬁ%{/?ﬁi mean]:zsaéé&cmyg]QsIie
a continuously moving metal or metallized strip. .

Such cells are used on machines intended more

particularly for surface treatments and for pleting of

connectors for integrated circuits (lead frames) with

precious metals.
10 We are aware of the following publlcatlons GB-A-
2117405 (Natioral Semiconductor); GB-A-2094344 {Owen); WO
81/03187 (Kontakta); USP-A-4155815 (Francis); and "Metal
Finishing" published by Eugene B. Madel, January 1987
. pages 29-31. None of these disclose the features to
15 which the present case is directed but have been cited as’
indicating the technological background.
The present invention prdvidee apparatus for
selectively electrolytically treating defined regions of
a continuously moving conductive workpiece comprising,
20 means for conveying the workpiece through an electrolytic
treatment zone of the apparatus where it is contacted
with 'a treatment electrolyte; the conveying means
affording masking means to mask the workpiece so that
electrolyte contacts only the defined regions; the
25 conveying means comprising an endless chain affording
‘indexing means by whieh the workpiece is located in
register with the masking means; means for supplying
electrolyte to the masked workpiece; and means for
passing a current between the workpiece as one electrode
30 and another electrode. Such apparatus will be referred
.to as apparatus of the type described.
‘The subject matter of the present case extends to a
numper of aspects of lnventlve nature. Any aspect or any
two or more aspects may be used in any ‘compatible



af fordi ng maski ng neans to mask the workpiece so that electrolyte contacts
only the defined regions; the 25 conveyi ng nmeans conprising an endl ess
chain. af fordi ng i ndexi ng neans by which the workpiece is located in
regfster wi th the maski ng neans; neans for supplying electrolyte to the
masked wor kpi ece; and neans for passing a current between the workpi ece as
one el ectrode 30 and anot her el ectrode. Such apparatus wll be
referred to as apparatus of the type described. The subject matter of the
present case extends to a nunber of aspects of inventive nature. Any aspect
or any two or nore aspects may be used in any conpatible ~2 conbination
wi t h appar at us- of coheingpéodestth lmpparatiist bé the| eype ndeserildd t lmmdptbeent

case extends 10 ablpuch fREDLRAUhe AN L detid dﬁ§ saésesht 8ch

means for conveying he wor kpi ece “conprises two endl ess chain
conveyors made comblnatlons.

According to a first aspect the means for conveying

5 the workpiece comprises two endless chain conveyors made

of articulated 1links of electrically non-conductive

material between which the workpiece is held whilst it is
passed through the treatment zone. _ |

A second aspect is that indexing 'meaqs may be

10 provided for ensuring that the two endless chain
conveyors remain in register with each other at least in
the treatment zone. ' _

The indexing means comprise cooperating
interengaging structures provided by the said chains.

15 A third aspect is that each of the endless chain

conveyors is provided with a support structure at least

in the treatment zone. Preferably the support structures
are  mounted for movement towards and away from each
other. '

20 A fourth aspect is that the support structures may
be provided with means for holding then in fixed mutually
opposed relationship, in which condition the endless
chain conveyors are free to  slide therebetween in
registér with one another. The means for holding the

25 support structures in fixed mutually opposed relationship

| preferably comprise indexing means and clamping means.
‘The indexing means méy comprise cooperating interengaging
structures provided by or carried on the said support
structures.

30 A fifth aspect is that the two endless chain
conveyors may be keyed to each other at least in the
treatment 2zone and only one of the conveyors need be
prov1ded with driving means, the driven conveyor acting
to carry the other conveyor in register with itself



of articulated links of electrically non-conductive material between which
the workpiece is held whilst it is passed through the treatnent zone. A
second aspect is that indexing neans may be 10 provided for
ensuring that the two endless chain conveyors remain in register with
each other at least in the treatnent zone. The I ndexi ng means

conpri se cooperating interengagi ng structures provided by the said
chains. 15 A third aspect is that gach of the endl ess chain
conveyors is provided with a support structure at least.in the treatnent
zone. Preferably the support structures are nounted for novenent towards
and ‘away from eathrotderth@Otreatment Zofeurtfhaspenveysrt hay beepslppdrt

structures may bg ' ' j - en in fixed nutually
opposed reIatioﬁ%ﬂﬁ%?géﬁgakgﬁﬁg%onglti{ﬁgﬁiﬁgégéﬁééég¢:hain conveyors are
free to slide therebebwdtrtiRnaspgrst &8 Whah anelansthene ofThbermeaddeter
hol di ng the 25 chafﬁ”ﬁ%ﬁ&eﬁGfQQﬁéy‘ﬁé!d}avfﬁgﬁ'wfﬂﬁabiﬁu 9%edt ructure

relationship preferably conmprise i'ndexing neans an nq}neans.
5 at least in the treatment zone and is preferably keyed to
the support structure at least in the treatment zone in
such a way as to hold the conveyor to the support

structure whilst permitting the conveyor to slide along

-

the said structure. X
10 . Preferably both of the endless chain conveyors are
provided with a support structure at 1least in the
treatment zone and both are keyed to their respective
support structure at least in the treatment zone in such
a way that each conveyor is held to its respective
15 support structure whilst being permitted to slide along
the said structure. A convéyor may be keyed to its
support by cooperating means comprising a cooperating
protuberance or protuberances and a recess or recesses.
The protuberance or protuberances are pfeferably located
20 on the chain conveyor and the recess or recesses are
located in the support. In one form of this aspect the
_protuberances and recesses afford essentially triangular
cross sections transverse to the direction of movement of
the chain conveyor. :
25 A seventh aspect is that .one or both of the endless
| chain conveyors may be driven by frictional contact with
a beit. .
An eighth aspect is that each endless chain conveyor
is carried on a separate support structure, the support
30 structures and thus the chains being movable relative to
each other so as to be capable of being brought togethef
so as to engage- a workpiece between them and to be
broqght'apart. ' |
A ninth aspect is that one or both support



The indexi ng neans may conpri se cooperating interengagi ng structures

provi ded by or carried on the said support structures. 30 A fifth
aspect is that the two endless chain. conveyors may be keyed to each
other at least in the treatnent zone and only one of the conveyors need be.
provided with driving nmeans, the driven conveyor acting to carry the other
conveyor in register wwth itself 3 through the treatnent zone. The
conveyor may be pulled or pushed through the treatnent zone. A sixth aspect
is that at |east one of the endless chain conveyors may be provided with a
support structure 5 at least in the treatnent zone and is preferably
keyed to the sumtanctstmasct may atatrxpstk i helbe adaptiednttozofieicnisnghly way

as to hold the %‘P@%@é‘)rthteoehﬂieggpl?ﬂéinsééﬁkﬁﬁf Wit PO L BYpbOE:

conveyor to sli along the said structur
and to drive the said conveyor.

A tenth aspect is that the or each drive belt may

5 have a compressible polymer surface which is located to

engage the face of the links of the.chain conveyor -which

is remote from the workpiece, and this engagement occurs

in the treatment zone. . . .

An eleventh aspect is that the suppoftfgtructures

10 each may carry means for keying the chains to the support
structure at least in the treatment zone. _

A twelfth aspect is that each endless chain is
provided with support means on at least a part of its
return run. )

15 . A thirteenth aspect is that the links of at least
one of the chain conveyors may have apertures therein
defined by the said masking means and electrolyte venting -
means may be proved to vent each such aperture so as to
reduce any tendency to build up of electrolysis produc;s.

20 The links of both endless chain conveyors may be
provided with apertures through which electrolyte may be
supplied to the workpiece.

A fourteenth aspect is that the apertures may be

_éositioned in the links of the two chains in such a way

25 that in opposed links of the two chains, which links are
in register in the treatment zone, the apertures are not
in register. B

A fifteenth aspect is that the apertures may be
positioned in the links of the two chalns'sq as to be in

30 register when the links ére'opposed to each in register
in the treatment zone.

' Means are preferably provided for feeding
electrolyte to both faces of the workpiece.
.A sixteenth aspect is that means may be provided for



10 Preferably both of the endl ess chain conveyors are provided
with a support structure at least.in the treatment zone and both are keyed
to.their respective support structure at least in the treatnment zone in

suth a way that each conveyor is held to its respective 15

support

structure whilst being permtted to slide along the said structure. A
conveyor may be keyed to its support by cooperating nmeans conprising a

cooper.ati ng protuberance or protuberances ad a recess or
prot uberance or protuberances are preferably |ocated 20

recesses. The
on the chain

conveyor and the recess or recesses are located in the support. In one form
of this aspect tfeeding elecarcdytantihreughsemne afdroreyas faam gneyfaceadful ar

Leross sect] ons. LAaNSYSNse 4. Lhgsdl LAG! 8RRl BVEHRNIGW Vi Al Scner

conveyor. 25 eventh aspect ist

at one or both of the endl ess

chai n conveyors frame i€ mwmwmqectﬁh@@éllghc&ﬁﬁa@ﬁ:hﬁrt FORVB¥PE - An ei ght h
aspect is that each %&f&ge%s ae%gpge@egxswrpfévf@éd | RSbSHY e TARA #h8eSHPPOT t

structure, the support 3

ructures” and thus the chains being novable

relative Po
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the workpiece.
- In a preferred form of the invention apparatus for
selectively electrolytically treating defined regions of
a continuously moving conductive workpiece ;ompriseé,
means for conveying the workpiece through an éigctrolytic
treatment zone of the apparatus where it is contacted
with a tfeatment electrolyte; the conveying means
affording masking means to mask the workpiece so that
electrolyte contacts only the defined regions; the
conveying means comprising an endless chain affording
ihdexing means by which the workpiece is located in
register with the masking means; means for supplying
electrolyte to the masked workpiece; and means for
passing a current between the workpiece as one electrode
and another electrode; the means for conveying the
workpiece comprising two endless chain conveyors made of
articulated links of electrically non-conductive material
between which the workpiece is held whilst it is passed
through the treatment zone; indexing means are provided
for ensuring that the two endless chain éonveyors remain
in register with each other at least in the treatment
zone; each endless chain conveyor is carried on a
separate support structure, the support structures and
thus the chains being movable relative to each so as to
be capable of being brought together so as to engage a
workpiece between them and to be brought apart; both of
the endless chain conveyors are provided with a support'
structure at least in the treatment zone and both are
keyed to their respective support structure at least in
the treatment zone in such a way that each conveyor is



each other so as to be capabl e of being brought together so as to engage a
wor kpi-ece between them and to be brought apart. A ninth aspect is that one

or. both support 4 structures may carry a belt adapted to frlctlonally
erigage the endl ess chain conveyor which is on its support and to drive the
'sai d conveyor. A tenth aspect is that the or each drive belt may 5 have

a conpressible polyner surface which is |ocated to engage the face of the

| i nks .of the chain conveyor which is renpbtes fromthe workpiece, and this
engagenent occurs in the treatnment zone. An el eventh aspect is that the
support structures 10 ~each.may carry neans for keying the chains to the
support structuielat teadtsi nredmedtica meuppenhe stiucheiret whislhsrt besnghat

each endless chaidirss dULUSIGh 1Ud L IRP U He "B Hrdbedf@PlafaPahd 6F 1S
both support structures carries belt means adapted to -
frictionally engage the endless chain conveyor which is
5 on its support and to drive the said conveyor.

The invention may be put into practice in various
ways and a number of specific embodiments will be
described to illustrate the invention and the several
aspects with reference to the accompanying d;aw1ngs in

10 - which: ' '
| Figure 1 is a diagrammatic plan view from above in
partial section showing a first embodiment of the-
invention;
_ Figure 2 is a diagrammatic perspective view from
15 above and to one side of the double cﬁain conveyor array
shown in Figure 1 from the inlet end to the plating zone,
the left hand end in Figure 1; ) | ~

Figure 3 is a diagrammatic cross section of one form -

of the embodiment shown in Figure 1 adapted for plating-
20 a spot or a stripe on one side of a workpiece;

Figure 4 is a view similar to Figure 3 showing in
more diagrammatic form the central region of the Figure
3 view and shows a form of the.embodiment shown in
Figure 1 adapted for plating a spot or a stripe on both

25 sides of a workpiece simultaneously but at different
relative locations out of register with each other;
| Figure 5 is a view similar to Figure 4 and shows a
fdfm of the embodiment shown in Figure 1 adapted for
plating both s;des and the edge of a contact e.g. an SIMM
30 contact;

Figure 6 is a diagrammatic perspective view in more
detéil and from above of one form of chain conveyor which
may be used in the first embodiment shown horizontally
dlsposed and showing three llnks of one of the chains;



return run. 15 A thirteenth aspect is that the links of at |east:
one of *the chain conveyors may have apertures therein defined by the said
maski ng nmeans and el ectrolyte venting nmeans nmay be proved to vent each such
aperture so as to reduce any tendency to build up of electrolysis products.
20 - The l'inks of both endl ess chain conveyors may be provided with
apertures through which electrolyte nay be supplied to the workpiece. A
fourteenth aspect is that the apertures may7be positioned in the Iinks of
the two chains in such a way 25 that in opposed links of the two
chains, which links are in register in the treatnent zone, the apertures
are not in register. BdFYE] egnfROWSpAB: ernt replargedpdiagr ammaklc hEorm

positioned in theeddiksodf at ReotPicdal Rgv Ry a8 e it 0 pattdS&9i ghe'
h in register in th treatnent zone. Means

when the |inks are opposed to

are preferabl?" lﬁf%vfgél‘éﬁle F‘Bies fandii i§ elBEERGEGt 9 o IHIUSLFRESS Bf

the workpi ece. Ardfdesd hr&baeténssip hperweans thay 1agtiovdfleghd ol inks
5 and the pitch of the workpiece;

Figures 8A and 8B are are views similar to Figure 1
of a second embodiment of the present invention which
differs from the first in that only one of the chalns is
directly driven, Figure 8A showing the input End

10 Figures 9A and 9B are diagrammatic side elevations
of one of the chains of the embodiment shown in Figures
8A and 8B, Figure 9A showing the input end; ‘

Figure 10 is a diagrammatic cross sectional view
through the second embodiment shown- in Figure 8 of an

15 arrangement similar to Figure 3;

Figure 11 is a view similar to Figure 10 of an
arrangement similar to Figure 4;

Figure 12 is a view similar to Figure 10.of an
arrangement similar to Figure 5;

20 Figure 13 is a very much  enlarged plan view of one

- form of typical workpiece which one might wish to plate
from one side in the central region at the pad and lead
frames with the region of the pad and lead frames shown
on a yet larger scale below it; and

25 Figufe 14 is exploded perspective view of a link and

'masking structure which caﬁ be used to plate merely the

lead frames whilst masking the pad;

Figure 15 is a view similar to Figure 13 of a
different typical workpiece where one might wish to edge

30 plate the structures shown at the top with one material
and plate both sides of the structures shown at the
bottom with a different material.

. Figure 16 is an elevation from the-top of a pair of
llnks of a conveyor chain in accordance with the present



feeding el ectrolyte through one conveyor fromone face of the workpiece
past the workpiece and out via the other face of the workpiece through the
ot her conveyor. Anodes are preferably provi ded opposite each face of 5

the workpiece. In a preferred formof the invention apparatus for

sel ectively electrolytically treating defined regions of a continuously
novi ng conductive workpi ece conprises, neans for conveying the workpi ece

t hrough an el ectrolytic 10 treatnment zame of the apparatus where it is
contacted with a treatnment electrolyte; the conveying nmeans affording

- masking neans.to mask the workpiece so that electrolyte contacts only the
defined regions 1rtvtee1tcmx/é;amg; mmmumm@ﬁdeammgmm ashownli ng -

15 i ndexi ng ;| é-nﬂ% hﬁJmlgij: I t regl h
t he maski ng neans ans for supplying e ec%ré??Iﬁﬁgtggt eeﬂ%%:é%&éméhﬁ

wor kpi ece; andcﬁéihgurﬁoﬂzpa55|ng a current between the workpi ece as one
el ectrode Figure 17 is a partial 'side elevation of the

5 structure shown in Figure 16 from the inlet side (i.e.
the righﬁ hand side of Figure 16; and
Figure 18 is a view similar to Figure 17 of the
links on the outlet side, seen from the inner face of the
links and showing the masking plates. "
10 The cell shown in Figure 1 and which Flgure 2 also -
illustrates and three different forms of which are shown
in Figures 3, 4 and 5 and of which Figure 6 and 7 give
further details is a plating cell which possesses
improved flexibility of opération compared to prior art
15 selective electroplating cells. The cell of the present
invention enables selected regions of a workpiece to be
plated, whilst the remainder is leaft free of the _
electroplated deposit. The selected regions may be
stripes or localized regions such as spots of a wide
20 ‘range of desired shépes or may be the edges of
workpieces. .

The embodiment can accommodate variations in
linearity of the workpiece along the workpiece. It also
_enables workpieces, whlch are not planar transversely to

25 ~ be handled.

Compared with prior structures the present invention
provides greatly increased manufacturing flexibility,
Thus with only minor modifications the apparatus of the
present invention éan carry out the following operations:

30 (1) plate one side of a workpiece, e.g. a strip (by
feeding electrolyte to only one face) (see Figures 3 and
10);
.. (2) plate both sides simultaneously at the same
location (by having the opénings in the chain in register



and anot her el ectrode; the neans for conveying the 20 wor kpi ece

conpri sing two endl ess chain conveyors nmade of articul ated |inks of

el ectrically non-conductive material between which the workpiece is held
whilst it is passed through the treatnent zone; indexing neans are provided
for ensuring that the two endl ess chain conveyors remain 25 I n register
with each other at least in the treatnent zone; each endless chain
conveyor is carried on a separate suppord sStructure, the support
structures and thus the chains being novable relative to each so as to be
capabl e of being brought together so as to engage a 30 - wor kpi ece .

bet ween Fge(T andritth behbr aHtimparin i ektheke entvepsr Chald £eedeNgr s
are provided wt

ot h are keyed (0 FHErHRES SE RS CR5RS: ¢ LOMLEEREPUSRY Foast i n the
treatment zone in sudhl)a. wpntiehdbortachideavejimulitanecuSliyelak tdifferent
respective SUpr%Eé%faﬂglwﬁywﬁgbfﬁgb%hggopenings in the chain out of
5 register with the openings in_thé other chain and feeding
electrolyte to both faces of the workpiece
simultaneously) (see Figures 4 and 11); |

(4) plate an edge of a workpiece e.g. a strip (by
locating the edge in register with the openi&gs in both

10 chains which are themselves in register and feeding
electrolyte to the said edge preferably from one side
only, (see Figures 5 and 12);

(5) plate opposite sides or opposite edges with

different plating materials (by placing two apparatuses

15 in accordance with the present invention in line with

_appropriate rinsing means between them and plating .one

material onto one face or edge in the first apparatus and

a different material or different amount of the same

- material onto the other face or edge in the second

20 apparatus without having to reorientate the strip between
the two stages). _

The first embodiment consists of two modules or
casse'ttes, namely a fixed cassette 20 and a movable
cassette 120. Each cassette provides a vertically

25 disposed endless chain (30 and 130) of links, the links
being hinged to each other in such a way as to allqw
relative movement within predetermined limits.

The chains provide a conveying and masking function
for a workpiece 95. The chains pass through a workpiece

30 indexing zone 40, in which the workpiece 95 is brought
into indexed relationship with the belt 30 of the fixed
cassette 20 and the belt 130 of the movable cassette 120,
a plating zone 41, .in which the belts are juxtaposed to

- each other and pressed together, a workpiecé release zone



permtted to slide along the said structure; and one or both support®
structures carries belt neans adapted to frictionally engage the endl ess
chain conveyor which is 5 on its support and to drive the «said
conveyor. The invention nmay be put into practice in various ways and a
nunber . of specific enbodiments will be described to illustrate the

i nvention and the several aspects with reference to the acconpanying

~drawi ngs in 10 which: Figure 1 is a diaggammtic plan view from above
in partial section showing a first enbodi nent of the invention; Figure 2 is
a diagrammati c perspective view from 15 above and to one side of the

doubl'e chain conygyosandr kayughowinkn4bi guee 41 freePechevienyet and lextldhe
phacing zone, tnse | s AT Fuada Lo SO o R B FY AT
plating 20 artspot or a stripe on one side of a workpiece; Figure 4 is a
viewsimlar to Fiourgnd SO0 G P UAQLBRERLES LOTMR RSP A
5 by a curved guide surface 32 and at the outlet end 33 by
a freely rotating guide wheel 34 (which can be relaced by °
a guide surface). '
- The chain 30 is supported between the guides 32 and
34 by vertically disposed longitudinally exté%ding first
10 '~ and second support structures 50 and 60; the structure 50
is in the plating zone and extends there beyond to the
release zone 42 and the structure 60 is in the return
zone and extends the same distance as the support 50.
The chain 130 is supported in similar manner by
15 first and second support structures 150 and 160 having
the same structures as the supports 50 and 60.
. A preferred mode of such support is indicated_in -
Figure 2 in which the inlet ends of the supports 50 and
150 are shown. The inner faces of the endless chains 30
20 "~ and 130 are provided with formations adapted to engage in
'keying freely sliding relationship with cooperating
formations provided by the supports 50 and 150.
As shown in Figures 2, 3, 4 and 5 thése cooperating
structures are preferably protuberances 51, 151 on the
25 inner faces of the endless chains which key with recesses
55 and 155 in the chain contacting faces of the supports
50 and 150. (155 is shown in Figure 2, 58 in Figure 3, 4

and 5).
‘This ensures that the chains at least in the plating
30 zone are held to the support structures whilst being free

to slide there along.

The protuberances S1 and 151 preferably extend out
from the inner faces of the chains in a conical form
having conical bearing.'surfaqes 52, 152 (typically



3 view and shows a form of the enbodi nent shown in Figure 1 adapted for
plating a spot or a stripe on both 25 sides of a workpiece
S|nultaneously but at different relative.locations out of register with
edch.other; Figure 5is a viewsimilar to Figure 4.and shows a formof the
enbodi ment shown in Figure 1 adapted for plating both sides and the edge of
a contact e.g. -an SI MM 30 contact; Figure 6 is a diagrammtic
perspective view in nore detail and from appve of one formof chain
conveyor which may be used in the first enbodi nent shown horizontally

di sposed and showi ng three |inks of one of the chains; "7 Figure 7 shows
in very enl argedndlagéamt haoﬁarm)det@i40,0feagvm¢mlte@ea heerpehdicular
repetitive pattg "Rl nd_havin de hol ei %ﬁg s_intended 1o illustrate a

preferred rel at 8 68Pﬁe§ﬁ tAE FRAHT t HerTRRET S 10 3 dheE Pt ch

of the workpi ecB3, 153 parallel to the plane of the chain. The recesses

55 and 155 are of matching but slightly wider shape and

5 deeper so that when a protuberance rests in a recess

under gravity there is a significant clearance 58,158

above the protuberance and a significant clearance 59,159

between the ends 55,155 of the protuberance and the flat

inner faces 57, 157 of the recesses 55 and 155 These

10 clearances are important to allow play between the chains

and the supports so that the apparatus can accommodate

non linearities such as bowing in a vertical plane of the

workpiece (accommodated by the clearance 158) without

jamming. The clearance 159 permits the apparatus to

15 handle workpieces which have a camber or are curved
transverse to their length. |

In the first embodiment the chains 30 and 130 in

both cassettes are driven by keyed driving belts having

chain contacting surfaces which have. an element of

20 . compressibility and a high coefficient of friction with

regard to the material of the chains so that the belts

can drive the chains by frictional contact. The belts

pull the chains through the plating zone and this has

important consequences regarding accommodation of

25 stamping toleranees which are discussed below in detail

with regard to Figure 7.
The keyed belts are arranged in pairs 65 and 66 in
the fixed cassette 20 and 165 and 166 in the movable

cassette 120.

30 - The belts 65 and 66 run around upper and lower
toothed ‘sprockets 67,68 at the inlet end 31 and 69,70 at
the outlet end 33. The spocket 69 is driven

antiglockwise' by a variable speed motor 71 mounted
outboard of the cassette via a belt 72; ({the sprocket 169



Figures 8A and 8B are are views similar to Figure 1 of a second enbodi nment
of the<present invention which differs fromthe first in that only one of
the chains is directly driven, Figure 8A showi ng the input end; 10

Figures 9A and 9B are diagrammatic side el evations of one of the chains of
the enbodi nent shown in Figures 8A and 8B, Figure 9A show ng the input end,
Figure 10 is a diagranmatic cross sectional view through the second

enbodi ment shown in Figure 8 of an 15 ar4 angenent simlar to F|gure 3;
Figure 11 is a viewsimlar to Figure 10 of "an ‘arrangenent simlar to
Figure 4, Figure 12 is a viewsimlar to Figure 10 of an arrangement

simlar to Fi gur&ldekwdse by a motdrdde ARdl Eeﬁtvf‘ﬁ’) MUGHHE HA R FsPLAR

vi ew of one form of té ca wor kpi ece whi-ch one mght wish to plate trom
one side in the &&n?¥&l 1PEgFER aP @ﬁ@gbﬁﬁdbﬁﬂl1Ea6xFF&ﬁé§gmﬁﬂﬁt§h85régﬂon

of the pad and |'Bad(fséén'$ﬁ.g$1|i@wn VN A ¥R BRr g avedite dil avadds spdrie

Fi gure .14 i s expl,oded pe ctive VIeM/Of a link and skihg Structure
wh?ch can be usgﬂh?%P[#hi é;gqﬁgf of the support mec anlé% 51 and any

5 electrolyte supply means, i.e. the belt 65 engages the
upper region of the chain and the belt 66 engéges the
lower region of the chain. | '

The arrangement and drive of the belts }65 and 166
. 1s the same. '

10 As can be seen in Figures 3, 4 and 5 the chain
contacting surface of the belts 65,66,165,166 are
slightly proud or above the surface of " the support
structures 50 and 150 so that small clearances 61 and 62
are leaft between the inner surfaces of the chains and -

15 the surfaces of the said ‘supports. The compressible

' surface layers 63 and 163 of the belts 65,66 and 165,166
respectively (see'Figures 3, 4 aﬁd 5) are preferably a
hard grade

' Electroplating is achleved by making the workpiece

20 which is conductive (e.g. . being metallic or metallized)
the cathode. This is achieved by contacting it with
cathode pickups 96 at the inlet end and 97 at the outlet
end. The workpiece is led to and pressed against the
chain 30 of the fixed cassette 20 by an idler roller 98.

25 In the arrangement shown in Figure 1 electrolyte is
supplied simultaneously to both faces of the workpiece 95
via perforated or mesh anodes 80 and 180,. the
perforations being shown 'as 81 and 181. Pump mechanisms
(not shown) outboard of the cassettes force electrolyte

30 under appropriate flow rates and pressures into manifolds
83,183 via inlets 82,182 through the anodes and into
delivery slots 84,184 in the support structures 50 and
150-. (see also Figures 3, 4 and 5; though these show
slightly different arrangements they show preferred



I ead frames whil st masking the pad; Figure 15 is a viewsimlar to Figure
13 of a different typical workpiece where one mght wish to edge 30

pl ate the structures shown at the top with one material and plate both
sides of the structures shown at the bottomwith a diffefent material.
Figure 16 is an elevation fromthe top of a pair of links of a conveyor
chain in accordance with the present 8 invention being a nodification of
t he arrangement shown in Figure 6, and appnrgpriate for use in the
arrangenment of Figure 12; Figure 17 is a partial side elevation of the 5
structure shown i-n Figure 16 fromthe inlet side (i.e. the right hand side
of Figure 16; anthdpepirefl&hes sloiLwssi ghang4q Hilger e1d¥ afs4t hiss | abks on

the outlet side, ,seen fromthe inner, face _af the Ilnks and show ng the
maski ng pl at es. hown Jlagrammatlc(ily in Fp

The electrolyte impinges on the chains and passes
through openings therein to impinge on the workpiece 95
5 - carried between the. chains and indexed thereto and metal
species from the electrolyte are deposited at selected
sites defined by the openings in the chain. The spent
electrolyte'then passes to drain or recovery._ How this
can be done is shown in Figures 10, 11 and lﬁlwhich.are

10 ~ described below. |

Referring now specifically to Figure 2 it ‘should be
appreciated that this is highly diagramaticaly and, for
clarity in showing the workpiece and chain indexing
functions, chain support functions and electrolyte

15 delivery functions, omits the chain driving mechanism.
The chain driving mechanism is shown. generally in Figure
1 and also in Figures 3, 4, 5 and 6.

Index_ihg is an’ important feature of the present

invention and the indexing aspects will now be described
20  in detail. ' ‘

First of all the cassettes are indexed to each other
by'cooperating mechanisms e.g. pins 88 and holes 89 for
example pins 88 located in the fixed cassette 20 locating
in holes 89 in the movable cassette 120 (see Figure 10,

25 11 and 12). These pins and holes are located outboard
e.g. above or below the chains 30 and 130 so as not to
interfere with their free movement. The movable cassette
120 rests slidably on transverse bars 91,92 (see Figures
8A and 8B) to which the fixed cassette is secured. Once

30 the pins 88 have been engaged in the holes 89 the movable

. cassette can be secured to the fixed cassette by spring

loaded adjustable pressure clamps 99 preferably located

aboye and below the cassettes (see Figure 3).

Secondly the two chains are indexed to each other by



10 The cell shown in Figure 1 and which Figure 2 also illustrates -
and three different forns of which are shown in Figures-3, 4 and 5 and of
whi ch Figure 6 and 7 give further details is a plating cell which
possesses inmproved flexibility of operation conmpared to prior art 15

sel ective electroplating cells. The cell of the present invention enables
sel ected regions of a workpiece to be plated, whilst the reminder is
leaft free of the electroplated deposit.14 The selected regions may be
stripes or localized regions such as spots of a w de 20 range of
desired shapes or my be the edges of workpieces. The enbodi nent can
accommodat e var cabtpemrsting imesdanigmst e.go \pinei 2€e3 Al dRg thiee chadlpide.

It al'so enabl es 2K KL 58'1%%651’35"‘*1'391*‘ i ‘i‘:h’é%h%'ﬁ“%.%ot AR YiRfive 39 Sx in De

handl ed. Conpare pricor 'structures the present inventlon provides.
greatly |ncreasédemmﬂMQnﬁau$¢@§¢lbxlEnnﬁt}3sTH@§\Mﬂfﬁ%ﬁl?eﬁFnéﬁo and

modifications thg;appagakys ;gf thaecaagﬁeﬁb '(Bé_‘énﬂgﬁréénlcaﬁayzplﬂ the
fol | owi ng operations: =30 g{ late one, Side of a warkpiece e.g.
a strip (by Thlrdly the wor plece 95 1is indexe by pins 93 in
the belt 30 engaging indexing holes 94 in the workp;ece
95 and holes 49 in the belt 130.
The electrolyte delivery function has been described .
so far up to the stage when the electrolyte igAdelivered
10 to the inner face of the chains.
The chains are formed of links 24 of non-conducting
resin desirably of low thermal coefficient of expansion.
The links 24 are the same in each chain 30 and 130.
Figures 1 and 2 show a multitude of 1links in
15 straight line configuration and which are articulated to
each other as they pass round the inlet 31 and outlet 33.
Figure 6 shows three individual links 24a, 24b and 24c. _
As described above the electrolyte is pumped via the
manifolds 83,183 through the perforations 81,181 in the
20 anodes 80,180 and gains access to-the workpiece 95 via
openings 26 in the links 24. '
The openings 26 help to define the areas or zones of
the workpiece 95 which it is wished to plate. The
workpiece 95 may be a strip which may be metal or have .a
25 metallized surface or surfaces. The strip 95
- specifigally shown in Figure 2 has contact legs 100,101
and in Figure 2 the ends of these legs will register with
the openings 26 in the links and thus be plated on one
face. As can be seen in Figure 2 each link 24 has two
30 such openings 26 so that it can plate adjacent pairs of
contact legs. .
Referring again to Figure 6 (and also to Figure 2)
the.workpiece contacting faces are provided with sealing
plates 46 of compressible insulating material e.g.



feeding electrolyte to only one face) (see Figures 3 and 10); (2) plate
both sikdes sinultaneously at the sanme |ocation (by having the openings in
the chain in register 9 with the openings in the other conveyor and
feeding electrolyte to both faces simul.taneously); (3) plate both sides
simul taneously at different |ocations (by having the openings in the chain
out of 5 register with the openings in the other chain and feeding

el ectrol yte to bot h faces of the ;5 wor kpi ece sinmul taneously) (see
Figures 4 and 11); (4) plate an edge of a workpiece e.g. a strip (by

| ocating the edge in register with the openings in both 10 “chai ns which

are thensel ves diNn iic@et eubdae f eesEtér el (apireo! ¥omptessiBleRi dm#gethe
girgfegrgPI gp;ggms&%evaoa{ﬂ A t(l'lseeeiceli}eurbees.l.t% asr%d' 6]62,)1;65(,5.L)668|.at e opposite

The links 24 carry a longitudinally extending recess

27 in their face 28 which in use is disposed towards the

5 workpiece 95. The openings 26 extend through this recess

27 and the recess extends a substantial distance towards

the edges of the link beyond the edges of opening 26.

The sealing plates 46 are arranged to be a close fit'

in the recess 27 and have an opening 48 which'aefines the

10 area of the workpiece which is to be plated. The plates
46 are also provided with guide holes 49 the locations of
which relative to the openings 48 are such that-ﬁhilst
the openings 48 are in register with the openings 26 each

" plate 46 extends across the joint between adjacent links

1s e.g. 24a and 24b (see Figure 6). |
The plates 46 are preferably made of elastomeric
material resistant .to the plating conditions, are
desirably compressible so as to ensure a good seal e.g.
by being squeezed outwardly against the side walls of the

20 recess 27 and longitudinally against their abutting ends.
The masks 46 are preferably also flexible so as not to
interfere with the passage of the links around the ends
of the endless chains.. The plates 46 are secured to the
links 24 with a suitable adhesive.

25 The guide holes 49 are sized to receive the inaexing
pins 93 located in the links 24 which register in the
indexing holes 94 of the workpiece 95. '

‘ It will be observed that the ends of the plates 46
are chamfered at 125 so as to overlie each other and help

30 ' provide a seal. Such sealing can be enhanced by forming
the ends of the links 24 with matching overlapping -
configurations e.g. male and female at either end e.g.
stepped protuberances at one end and matching stepped
recesses at the other end. Such configurations can also



different plating materials (by placing two apparatuses 15 I n
accordance with the present invention in line with appropriate rinsing
megans between them and plating one material -onto one face or edge in the
first apparatus and a different material or different amount of the sane
~material onto the other face or edge in the second 20 apparatus w t hout
having to reorientate the strip between the two stages). The first
enbodi ment consists of two nodul es or cassébtes, nanely a fixed cassette
20 and a novabl e cassette 120. Each cassette provides a vertically 25
di sposed endl ess chain (30 and 130) of links, the Iinks being hinged to
each other in stehuseghPradhe, maskdngr ellatrse nBigusat 16 shews pereleseshi ned
limts. The chaicenfig@taddon.conveyi ng and masking function for a workpiece
95. The chai ns pass E&Jou%h a wor kpi ece 30, I ndexi ng zone, 40, .in which
the workpiece 95 is BEFEIRETONt BIRMA R FABREREnShi TR (R tHe WALL 302 of
tlhe fixed casztibbgezs\}he@nﬁhhﬁet%e: Lih%8 ohal h24wvﬁbbeaﬁé8ﬁﬁtéﬁcél%9e%@ed
pl ating zpne i - which the belts are juxtaposed to each other an
pressed tgget hePY 3%&%%%3@0r?€n5tpm°teé in such a way that

the distance between the links can vary axially according
to the position which they occupy on the moving chains

30,130. In fact, due to the elements of these
attachments, namely nails or studs (callediﬁpins" 111
10 here), fixed in the links 24 and cooperating, as shown in

the drawings (Figure 6) with an elongated loop 112 in
such a way that a bearing surface 113 of the said'pins
111 can slide freely in the eye of the loop 112, the
. links 24, (24a, 24b and 24c) can either be in contact
15 with one another (see the links 24a and 24b) or can be
separated from one another (see the links 24b and 24c) in

such a Way as to acquire a sufficient angular mobility to _
circulate on the returns of the chain. It will be noted
that in order further to improve this mobility, the axial
20 faces cf the links 24 can be chamfered (see Figure 6);
however, this particular feature of construction is not
essential. The pins 111 can be driven info the material
of the links 24. The links 24 are preferably made of an
~electrically insulating polymer resin. However, it will
25 . be noted again that in the construction shown in Figure
6 the head 114 of the pins 111 cannot be oriented
indiscriminately because it has a particular shape,
namely it is not circular but has flat parts 115 directed
at right angles to the 1links, the spacing of which
30 corresponds to the diameter of the bearing surface 111.
Due to this arrangement the chain can be easily removed;
in fact, it is sufficient, once the chain has been'placed
on a flat surface to turn over one of the links on the
folibwing one (or the préceding one) so that the flat



10 42, and return runs 43 and 44 respectively. The extent of the plating
zone is indicated by the line 41 in Figure 1. The endless chain 30 is
supported at an inlet end 31 5 by a curved guide surface 32 and at the
outlet end 33 by a freely rotatlng gui de wheel 34 (which can be relaced by
a guide surface). The chain 30 is supported between the guides 32 and 34 by
vertically disposed longitudinally extending first 10 and second
support structures 50 and 60; the structurg 250 is in the plating Zone and
extends there beyond to the rel ease zone 42 and the structure 60 is in the
return zone and extends the sane distance as the support 50. The chain 130

i's supported inpairfisl d|13nBBn§hebylrl§ 111 arle Sridndedea8NEnSeRPORsion of
structures 150 and 160 haV|ng§tﬂ§ sanme struct ur, as. t he su ports 50 and
0

60. A preferred°R5dE"SSdcH A et & § (for the 'foop 11% to

be freely withdrawn. However, this shape is optional and
the studs 111 could have a circular or polygohal head, in

5 which case they could be screwed into the material of the
links, the part 116 of the studs.being threaded.

The length "L" (see Figure 6) of the llnks of the
chain used in the electrolytic cell of the present
10 invention is determined as a function of the pitch "A"
(see'Figu;e 7) of the workpiece to be plated. The pitch
of the workpiece is defined as being the distance
separating two respective patterns of the latter.
Referring to Figure 2 it will be observed that the
15 repeat pattern occurs every other guide hole 94. Thus
the pitch "A" of the workpiece shown in Figure 2 is from |
the guide hole 94 to the guide hole 94b i.e. twice the
distance between the centres of adjacent guide holes 94.
A portion of “such a workpiece 95 is shown
20 schematically in.Figure 7, as well as two of the holes 94
and 94b for positioning this workpieée with respect to
the pins 93 carried by the links 24 of the plating chain
30. The pitch of the strip is designated by "A" and the
radius of the gﬁide piné 93 by "R,". The length of the
25 links 24 desirably has a value between "A"'minus "R," and
"A" minus "X" where "X" designated the tolerance, pius or
minus, over the length "A" when the workpiece was made
e.g. stamped. Figure 7 shows a pin 93 in which the shank’
having a radius'“Rz“ has a dimension slightly less than
30 the diameter "2R;" of the hole 94 or 94b and the point 93a
" of the pin 93 has a diameter "2R," normally less than one
tenth of that "2R," of the shank of the pin 93. Thus with
reféxence to Figure 7 provided that the errors in the
pitch "A" of the workpiece (tolerance "X") do not exceed



Flgure 2 in which the inlet ends of the supports 50 and 150 are shown. The
i nner ffaces of the endl ess chains 30 20 and 130 are provided with
formati ons adapted to engage in keying freely sliding relationship with
cooperating formations provided by the supports 50 and 150. As shown in-
.Figures 2, 3, 4 and 5 these cooperating structures are preferably

pr ot uberances 51, 151 on the 25 I nner faces of the endless chains which
key with recesses 55 and 155 in the chain ggntacting faces of the supports .
50 and 150. (155 is shown in Figure 2, 58 in Figure 3, 4 and 5). This
ensures that the chains at least in the plating 30 zone are held to the
support struct uresraihid aioﬂ&@sm:rfdle@; te &hedélfbef@i@éom dildieter 2(

R
o ofuber ances St bl ehel dBltyCuk Pl WL A De MESHlAo Shl e
inclined at abowl4R(rei rif tthedlpagth &LY. oB80fkes r]inks ere;nenpﬂmhemde&h A-
R, and A-X and, at the moment of the engagement of the
5 pins in the holes, adjacent links 24 are fully extended
' away from each other, the'point 93a of the pin 93 is
directed towards the centre of the circle formed by the
hole 94 and 94b. Thus the engagement of the links with
respect to the workpiece 95 can be carried out readily.
10 It will be recalled that the chains 30 and 130 of
links 24 hingedly, connected by extendible links 112 are
pulled in the plating zone 41. This means that the axial
play "P" between adjacent links e.g. 24a and 24b needs to
be at least as much as the total tolerance of "X" (the
15 most extreme tolerance which will be encountered) in the
distance separating adjacent guide holes e.g. 94 and 94b
in the workpiece but should not exceed the diameter (2R,} _
of the pin 93 (where R, is the radius of the pins 93)
minus the total tolerance.
20 Thus the following relatlonshlp preferably applies:
X is less than or equal to P which is less than or
equal to (2R,-X).
The length "L of a masking links 24 is preferably
defined by the following relatlonshlp.
25 A-R, is less than or equal to L which is less than
or equal to A-X. N
In practice with holes 93 of 1.5 mm in diameter (R, -
750 micrometers) and pins 93 of which the shank has a
diameter R, or 1.4 mm and the tip 93a a diameter R; of 10-
30 20 micrometers, an error ("X") of 50 micrometers on
either 'side of the mean pitch "A" will be easily
accommodated. Since the usual total stamping tolerance
'doea not generally exceed about 20 micrometers over a
distance of 10-30 mm, it will be seen that the apparatus



to the plane of the chain) and termnating.in a flat top 53,153 parallel to
the plane of the chain. The recesses 55 and 155 are of matching but®
slightly wi der shape and 5 deeper so that when a protuberance rests in
a recess under gravity there is a significant clearance 58,158 above the

pr ot uberance and a significant clearance 59, 159 between the ends 55, 155 of
t he protuberance and the flat' inner faces 57, 157 of the recesses 55 and
155 These 10 cl earances are i nportant;do allow play between t he
chains and the supports so that the apparatus can accommopdate non
linearities such as bowing in a vertical plane of the workpiece
(acconmodat ed bycame creadibge lidjommddind | abEmpdng Theleheacasce 59

ermts the a andl mork eces  whi e a canber or
gre cur ved trgﬁg%ifge %%tgiePPsfgﬁ%?h ?nmﬁﬁk ﬁ1 é%gdﬁfﬁgnFeFH%thépns
30 and 130 in bothke pasestelf the wrleiedsy Q&ydﬂair iasieng: b et plaaedig chain
contacting surfaces e C res ibility a
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hi gh coefficient of friction mn regar
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1). These can be seen in more detail in Figure 3. As
can be seen each of these structures is in essence an
upwardly facing inclined shelf, hook or rail on which the
protuberances 51 and 151 rest and along which'khey freely
10 slide during the return run. It is desirable that this
' free running is maintained and that adjacent links 24 of'
the chains remain separated from each other in the return
run. The embodiment shown in Figure 8B helps to maintain
this condition. The outlet guides or wheels 34 and 134
15 are biased outwardly towards the outlet end 33, e.q.
spring biased for example by helical torsion springs 77
and 177, positioned veftidally and having their ends 78,
178 located in arcuate slots 79, 179. This arrangement
also helps take up any thermal expansion within the total

20 structure. _
The second embodiment shown in Figures 8 to 12
differs from the first embodiment in some ways but like
. parts will be designated by the same referehce numerals.
In particular the second embodiment is arranged in a
25 different sense, the inlet-end being at the right hand
side rather than the left hand side. In addition the’
chains are driven by one motor 71 driving the chain 30 in
the fixed cassette 20 (for clarity the chain is largely
omitted from Figures 8A and 8B only a small portion being
30 shown in Figure 8A). The chain 30 being keyed to the
chain 130 also drives it. This arrangement is simpler
and has been found to give excellent mechanical

' operation. |

Figure 8A shows the inlet end of the apparatus with



pul | the chains through the plating zone and this has inportant
consequences = regarding accommodation of 25 st anpi ng tol erances
which are discussed below in detail with regard to Figure 7. The keyed
belts are arranged in pairs 65 and 66 in the fixed cassette 20 and 165 and

166 in the novabl e cassette 120. 30 The belts 65 and 66 run around
upper and | ower toothed sprockets 67,68 at the inlet end 31 and 69, 70 at
the outlet end 33. The spocket 69 4Jgs driven anticlockwise by a

vari able speed notor 71 nounted outboard of the cassette via a belt 72;
~(the sprocket 169 12 clockwi se by a notor 171 and belt 172). The belts
65 and 66 are | ofsd edbritpieryiISidbading veanadiheg caltbibdle/ ToaRedct696sand

Fgures 3, b ANl LRSS L S98, Plof BRI 0 BT R g gl e
65 engages the cassette 20 by the idler roller 98. The fixed cassette
- 20 is mounted on transverse bars 91 and 92 (Figure 8B).
5 The movable cassette 120 is also mounted on the bars 91
and 92 but is not secured thereto; it can be slid away
from the cassette 20 and lifted off the bars. It is
indexed to ‘the cassette 20 by pins 88 on the cassette 20
and holes 89 on the cassette 120 (see Figu%es 10-12).
10 .Once these are in register so as to index the two
cassettes to each other the movable cassette 120 can be
clamped to the cassette 20 by the spring loaded clamps
99. The apparatus is then ready for use.
_ - Referring specifically to Figures 10, 11 and 12 each
15 cassette 20 consists of a housing having a rear wall 141,
a top wall 142 and a bottom wall 143; the cassette 120
has a rear wall 191, a top'wallqlsz and a bottom wall o
193. The upper clamp 99 is mounted on the top wall 142
and engages structures on the wall 193. The rear wall
20 141 carries the return support structure 60 for the belt
30 and the rear wall 191 carries the return support
structure 160 for the belt 130. ,
The bottom walls 143 and 193 proVide_holes 109 (see
Figure 9A) for draining spent .electrolyte from the
25 cassettes for discharge or reuse.
The front wall of the fixed cassette in each of the
Figure 10, 11 and 12 embodiments is provided by the first
support structure 50 which carries the cassette indexing
pins 88, slots 75 and 76, in which the drive belts 65 and

30 66 run, the recess 55 for supporting the chain 30 and a
row of inlet holes 204 instead of the slot 84 of Figure
1.

.. Bach hole 204 has a conical -throat 205 which leads
to an upwardly extending hole or groove 207 in the rear



upper region of the chain and the belt 66 engages the | ower region of the
chain. -The arrangenent and drive of the belts 165 and 166 is the sane. 10
As_can be seen in Figures 3, 4 and 5 the chain contacting surface of the
belts 65, 66, 165, 166 are slightly proud or above the surface of the support
structures 50 and 150 so that small clearances 61 and 62 are | eaft between
t he i nner surfaces of the chains and 15 the surfaces of the said
supports. The conpressible surface | ayer2163 and 163 of the belts 65, 66
and 165, 166 respectively (see Figures 3, 4 and 5) are preferably a hard
grade. Electroplating is achieved by maki ng the workpi ece 20 which is
conductive (e.g.fass mf nehel support nBPal | Thed pache afattthrlesuppditi s50 sis

achi eved by con ' ' i - i P hepd N : apg 97
at the outlet etr%gé&ghée}; \A%Mr %%‘%Seﬂ?g&?’gdfﬁ ifng%o%%%egh% gﬁ]s'tfg?%egﬂ:ghai n
30 of the fixed Tdsagade B pbis mlamped befiyesn gghe Jdoack of the| guppert

arrangenent showp | Rnfd guhe lmgheeblal Ybéx ! 26 PRINE isl Mpkebdngeds! ¥itr
both faces of the workpi ece 95
5 electrical supply means 208. The hole or groove 207
communicates with a hole 209 which passes through the
wall of the manifold box 200 into the interior of the
cassette housing and this permits spént electrolyte to
pass out of the cassette via the drain holes "109.
10 As can be seen in Figure 12 an electrolYte inlet
pipe 210 is provided to supply the manifold 83. The pipe
210 enters the housing 140 through the top wall 141.
The fixed cassette 20 also carries keyed drive
wheels 67 and 68 on which are mounted the drive belts 65
15 and 66 which as described above drive the endless chain
30 around the cassette. The chain 30 is supported on the
cassette by its protuberances 51 resting in the recesses
55 in the first support 50 and on the second support 60
(which is mounted on the rear wall 141). The links 24 of
20 the chain 20 have holes 38 and 39. These receive pins
138 and 139 carried by the chain 130 which is thus
indexed to and held in register with the belt 30 and thus
driven by it. - ' '
As described above the chain links 24 each carry
25 plate masks 46 and also workpiéce indexing pins 93, which
in this case are carried on the chain 30 which is mounted
on the fixed cassette 20. '
The arrangement of the cassettes which has been
described so far applies to all of the embodiments shown
30 in Figures 10, 11 and 12. .
The differences come in the movable cassette 120.
Figure 10 shows an arrangement for selectively
making deposits on only one’ side of the workpiecé.
In this arrangemént the housing 190 of the movable



via perforated or nmesh anodes 80 and 180, the perforations being shown as
81 and «181. Punp nechani sns (not shown) outboard of the cassettes force

el ectrolyte 30 under appropriate flow rates and pressures into :
mani f ol ds 83, 183 via inlets 82,182 through the anodes and into delivery
slots 84,184 in the support structures 50 and 150 (see also Figures 3, 4
and 5; though these show slightly different arrangenents they show
preferred 13 shapes of the slots 84 and2B84; the slot 184 is al so shown
diagrammatically in Figure 2). The electrolyte inpinges on the chains and
passes through openings therein to inpinge on the workpiece 95 5

"carried betweenQ%ﬁ?%#ﬁﬁn%aﬁndtﬁmﬁﬁaﬁftWﬂ#ht@lgﬁﬁdWQMMas%%§$%ssﬂpﬁﬁrthe

elhectrol %e are Mf&ﬁle@l QSOSQJ{]@ﬁ@dekEe? ctgés ngd facdde @BENifdS thet he
chal n e spent e CtI‘O%%ﬁe t hen B?SS‘_:“ﬁi %@a:?d%:g OI‘gr ;eCOV%eYrWlse tgl S

can be done is
support has no apertures in 1it. The support 150 1is

5 mounted on a plate 299. The links 24 of the chain 130 do
not contain openings 26 and the masking plates 46 also do
not contain openings. Accordingly only the side of the
workpiece 95 which faces the fixed cassettes -20 is
treated. In operation electrolyte is projectéd onto the

10 workpiece via the holes 204, flows over the tép surface
_and then out along the groove 207 and hole 209 and thence
to drain,’ the pressure with which the electrolyte is
supplied being sufficient to achieve the circulation.
Figure 11 shows an arrangement in which both faces
15 of the workpiece 95 are treated at the same time but at
locations which are not in register.
The fixed cassette has the same structure as
described for Figure 10. The movable cassette has a
housing 190 which has its front wall prbvided'with a
20 structure which is the same as that for the movable
cassette except that reference numerals in the 300's are
used instead of the 200’'s, e.g. groove 307 instead of
207. In addition the holes 304 are offset from the holes
204. .
25 Figure 12 shows an arrangement in which the edges of
- a workpiece are treated.
In this arrangement the housing 140 is. the same as
described for Figures 10 and 11.
The housing 190 for the movable cassette is the same
30 as for Figure 10 except that the first support structure
150 has openings 220 in it which are in line with the
openings 204 and the anode 180 is located between the

support 150 and the plate 2399.
The plate 299 has holes in line with the holes 220.



10 descri bed bel ow. Referring now specifically to Figure 2 it shoul d. be
apprecisated that this is highly diagramaticaly and, for clarity in show ng
the workpi ece and chain indexing functions, chain support functions and

el ectrolyte 15 delivery functions, omts the chain driving nmechani sm
The chain driving mechanismis shown generally in Figure 1 and also in
Figures 3, 4, 5 and 6. Indexing is an inportant feature of the present

i nvention and -t he -i ndexi ng aspects wi Il now3be descri bed 20 in detail
First of all the cassettes are indexed to each other by cooperating

mechani snms e.g. pins 88 and holes 89 for exanple pins 88 |ocated in the
fixed cassette Zhd otaié¢mg2RN hokde2230 dre tde hbeabhmec &ize tand 280r¢ seé

Figure 10, 25 ' 34 ' Haelygs are | ocated outboard
beqroe]vél%%]e% Leted N836, 9:'{%!3 ¢ helas

e.g. above or alns- 30 and SO as not to interfere with their
free novenent. The noMVEGISE cRkeREXRLVCH MeStly sPReR®F yCBrowgansher Beledr s

91,92 (see Figurgs 8 amd 8Blek029hi SRAT DL fAned 1RaP Tl &ilaS thRCHERTin§NCE
30 the pins 88 have been engaged in the holes 89 the povable
S 0, but provision is made for venting via the grooves
207 and holes 209 to the hcusing 140 as well. This can
avoid dangerous build up of any gases produced by the
electroiyte action. Apart from this the structure of
Figure 12 is the same as for Figures 10 and I@}
10 Referring now to Figure 13 this shoﬁs on much
énlarged scale a stamped out metal workpiece of which it
is wished to plate the pad 118 and the lead frames 117
surrounding it. The pitch "A" is shown as are the guide
holes 94 in which the indexing pins 93 will register in
15 use. The openings 26,48 in the links 24 and masking
plates 46 are shown by the reference numeral 26.

The arrangemeﬁt shown in Figure 10 can be used to
plate one side of such a workpiece and the arrangement
shown in Figure 11 to plate both sides out of register.

20 Figure 14 is an exploded perspective view showing
how a link and masking plate can be provided so as to
enable solely the lead frames 117 to be plated whilst
avoiding ?lating of the pad 118.

Figure 14 shows a single link 24 having a recess 27

25 in its face 28 with the opening 26 being of modified
form. A masking plate 46 is also shown and this has an
opening 49 also of modified form. - It will be recalled
that the workpiece will be located above the masking
plate 46 in operation and the electrolyte will be

30 introduced from below the link 24 (or if the assembly is
arranged vertically from the side of the link 24 remote
from the plate 46). . _

. The holes 26 and 48 are arranged so as to afford a
recéangular 4 portioned slot which will supply



cassette can be secured to the fixed cassette by spring | oaded adj ustabl e
pressure clanps 99 preferably Tocated above and bel ow the cassettes (see
Figure 3). Secondly the two chains are indexed to each other by 14
cooperating mechanisnms e.g. pins 36,37 in the chain 30 and hol es 136,137 in
the chain 130 (see Figure 3) or in the reverse sense by pins 138,139 in the
belt 130 and holes 38,39 in the chain 30 (see Figures 1 and 2). 5

Thirdly the workpiece 95 is indexed by pin2493 in.the belt 30 engagi ng

i ndexi ng holes 94 in the workpiece 95 and holes 49 in the belt 130. The

el ectrolyte delivery function has been described so far up to the stage
when the el ectreigesrprdydel iter tbeldead fxandm ender ¥lkeinf Filgurehaihs.

The chains are {gimed ehel baks 1424 Q% H?gkﬁgpducting resin desirably of |ow
thermal coefficient of expansion. The [inks 24 are the sane in each chain
30 and 130. The opening 26 remains of the same size but has a

groove 210 formed in the face of the recess 27
5 surrounding the opening 26. Opposed transverse slots 211
are formed in the face of the recess 27 and extend out
from the opening 26 past the groove 210. _

An insulating plate 215 is provided with arms 216
located and dimensioned so as to hold the plaéﬁ,ZlS flush

10 with the surface of the reqess 27 when the arms 216 are
located in the two slots 211 and glued therein. The
plate also has recesses 218 in one face. The edges 220
of the plate leave slots 225, 226, 227 and 228 between
themselves, the arms 216 and the inner edge of the

15° opening 26. 'Electrolyte passes through these slots.

The masking plate 46 is in two portions, a main
portion 230 and a pad masking portion 231. The main __
portion 230 is the same eﬁtefnal dimension as for example
in the Figure 6 embodiment but has a rib 234 adapted to

20 be a close and sealing fit in the groove. 210 in the link
24. In use the rib 234 is located in the groove 210.
The pad masking portion has four projections 236 adapted
to fit into the recesses 218 and secure the pad 231 to
the link 24. _

25 'Accordingly a rectangular annular electrolyte supply
slot 240 is afforded between the two parts of the masking
plate and sﬁpplies'electrolyte merely to the lead frames
117 which are thus plated whilst the pad 118 which is
masked by 231 remains unplated.

30 Figure 15 is a view similar to Figure 13 where it is
wished merely to plate the tips 351 and 352 of a
connector structure 350 without plating the rest of the
structure. Superimposed on the drawing is the shape'of
the hole 49 in the masking plate which it is preférred to



Figures 1 and 2 show a nultitude of links in 15 straight line
configuration and which are articulated to each other as they pass round
the inlet 31 and outlet 33. Figure 6 shows three individual |inks 24a, 24b
and 24c. As described above the electralyte is punped via the manifolds

83, 183 through the perforations 81,181 in the 20 - anodes 80,180 and
gai ns access to the workpiece 95 via openings 26 in the links 24. The
openings 26 help to define the areas or zomgs of the workpiece 95 which it
is wished to plate. The workpi ece 95 nmay be a strip which may be netal or
have a 25 netallized surface or surfaces. The strip 95
specifically showseitoRcueve tiass quidtaig lefyschHEO®igE. and in Figure 2 the

e pl at ed on one r acehe X LISt b 1R ARE 250 ke isel 5 KR ks 50
such openings 2Gxd RIrting dfarkhsl sdgesdpaceall pas rsheffanss adt thegsips
Faces are provi den 0T cxd 1 oa o are RO o) A hstiating
mat eri al é_g. Figure 16 is a side elevation of a pair of links in
' the conveyor chain located in register with each other
with their masking plates 46 also in contact and a -
workpiece 95 clamped in register therebetween.
. . The links 24 each have a chamfered end 1£5_the inner
10 face having cooperative stepped male 126 and female ends
127, thus providing overlap to facilitate sealing whilst
the chamfer facilitates the links articulating outwardly
away from each other. The connection between the links
is as shown in Figure 6 using the pins 111 and loops 112.
15 The masking plates have the same stepped configuration on
a smaller scale and as described above in connection with
Figtire 6 are in staggered relationship to the joints
between adjacent links 24.
Figure 17 is a side elevation of the structure shown
20 in Figure 16, and the links 24, which are visible are
from the chain 30 and are as shown in Figure 10. (In
Figure 11 both chains 30 and 130 have links of this
appearance). The holes 204 with their inlet throats 205
are shown, as are the connections 111,112 between links
25- and the protuberances 51. As can be seen it is preferred
that a multiplicity of protuberances are provided for
each link rather than a single protuberance though such
‘could be used. , ‘
The chamfers 125 at the_maéing edges of the links
30 can be seen as can the cooperating male structures 126.
The overlapping ends and cooperating male structures
126 on the masking plates 46 can be seen extending beyond
one. end of the links. The holes 38 and 39 in the links
24 are shown and the pins 138 and £59 (in the links whi@h



silicone rubber (softer (nore conpressible) that the surfaces 93 of the
keyed belts 65, 66, 165, 166). The links 24 carry a |ongitudinally extending
recess 27 in their face 28 which in use is disposed towards the 5

wor kpi ece 95. The openings 26 extend through this recess 27 and the recess
extends a substantial distance towards the edges of the |ink beyond the
edges of opening 26. The sealing plates 46 are arranged to. be a close fit
in the recess 27 and have an opening 48 whizgh defines the 10 - area of

t he workpi-ece which is to be plated. The plates 46 are also provided with
gui de holes 49 the |locations of which relative to the openings 48 are such
t hat - whil st the apenhiddedB are showredictarediiirh thee myias B a2 eachnd at e

(seo Fioure o). Traskihd the PLIEELERAE R, cOlPefor chafih i material
resistant to the platFhguesnid tises vigwesdoslaabty EbgpressT Bk the aearo
ensure a good seziL @f links 24 (from the chain 130) not visible in
5 Figure 17. The cohnection 111,112 between adjacent links .
24, the indexing pins 138 and 139 and the masking plates
46 can readily be seen, as can the overlap of the plates

46 beyond the edges of the links 24. ,

The holes 48 in the masking plates gre of the

10 special shape shown with reference to Figure 15.
Registry holes 49 for the pins 93 carried by the links in
the chain 30 are also shown.

It will be recalled that these pins 93 pass through
registry holes 94 in the workpiece 95 and into the holes

15 49, |

| In a modification of Figure 18 shown in Figure 19
the row of holes 48 is replaced by a slot or gap 250 -
slightly smaller in width than the holes 204 and a stripe
along which plaﬁing will occur is thus defined.

20 ' It has thus been mentioned above that the chains can
be pushed or pulled through the treatment zone. In
addition one conveyor could be pulled and the other
pﬁshed. The arrangement could be such as to deliver the
links to the workpiece indexing zone 41 pushed up against

25 each other so that their abutting edges are in contact
which would involve pushing then- into that 2zone.
Alternatively the arrangement could be such as to deliver
the links to the workpiece. indexing zone 41 when they are’
pulled out away from each other i.e. the pins are at the

30 ends of the links 112. In either of these arrangements
the indexing of the workpiece will be readily achieved as

iscussed with reference to Figure 7.
.. Reference has "mostly been made to the apparatus
being used so that the workpiece is disposed vertically.



by bei ng squeezed outwardly against the side walls of the 20 recess 27
and longitudinally against their abutting ends. The masks 46 are preferably
also flexible so as not to interfere with the passage of the |inks around
the -ends of the endless chains. The plates 46 are secured to the links 24 -
with a suitabl e adhesive. 25° The guide holes 49 are sized to
receive the indexing pins 93 located in the links 24 which register in the
i ndexi ng hol es 94 of the workpiece 95. It Wil be observed that the ends of
the plates 46 are chanfered at 125 so as to overlie each other and help 30
provide a seal. Such sealing can be enhanced by form ng the ends of the

| i nks 24 with ndfledhi aysoesr lcappi rapdienf a gwoakporsee wipennuite dsddispakedat

ecosses at the SUTETOSF Ut Con oot Eh %%Cg‘f%geﬁ‘tegﬁgéﬁggn

t he masking pl at¥’- Figure 16 shows one such



configuration. Referring again to Fi .gures 6 and 7 it will be observed:that
the links 24a, 24b, 24c are interconnected 5 by | oose attachnents 110
constructed in such a way that the distance between the Iinks can vary

30, 130. In fact, due to the elenents of these AR narrel y
nail s or studs (called "pins" 111 10 . here), fixed in
cooperating, as shown i'n the draw ngs (Figyge 6) wth an ﬁE

in such a way that a bearing surface 113 of the said pi ns

freely in the eye of the loop 112, the links 24, (24a, 24b and 24c) can
either be in contact 15 wi th one anoidigirmMssee the |inks 24a and 24b) or
can be separated from one another (see the links 24b and 24c) in such a way
as to acquire a sufficient angular nobility to circulate on the returns of
t he chain. I t w1l beApﬁzﬂsd:umeﬁon' sedetdeivielyt kdectaolypicad lvhcseabhnli ty,

Lg\?\esélr (:il this par % i"Cu ar t%ulr Ieng)f% ggng%&lﬁ o%u%lfjnﬁ\%v(liggngkga 'i'ﬁgem ns
111 can bé& dri vevorikpiecedhecompeisialg, means for conveying the workpiece
through an electrolytic treatment zone of the apparatus
where it is contacted with a treatment electrolyte; the
conveying means affording masking means to mask the
workpiece so that electrolyte contacts only %he defined
10 regions; the conveying means coﬁprising an endless chain
affording indexing means by which the workpiece is
located in register with the masking means; means for
supplying electrolyte to the masked workpiece; and means
for passing a current between the workpiece as one
15 electrode and another electrode; the means for conveying
the workpiece comprising two endless chain conveyors made
of articuiated links of electfically non-conductive -
material between which the workpiece is held whilst it is
passed through the treatment 2zone.

20 .
2. Apparatus as claimed in claim 1 characterised in
that indexing means are provided for ensuring that the
two.endless chain conveyors remain in register with each
other at least in the treatment zone.

25 .
3. Apparatus as claimed 1in claim 1 or c¢laim 2
characterised - in that the indexing means comprise
cooperating interengaging structures provided by the gaid
chains.

30 _
4. Apparatus as claimed in claim 2 or claim 3

characterised in that each of the endless chain conveyors
is .provided with a support structure at least in the
treatment zone and the support structures are mounted for

* [+ L M S *



of the links 24. The links 24 are preferably nade of.én electrically

I nsul ati ng pol yner resin. However, it wll 25 ‘be- no%ed again'that'fn
t he construction shown in Figure 6 the head 114 of t a

ori ented i ndi scrimnately because it has a partlcular

not circular but has flat parts 115 directed at right I I|nks
t he spaci ng of which .30 corresponds to the dlanete

surface 111. Due to this arrangenent the cles n can be easily renoved |n
fact, it is sufficient, once the chain has been placed on a flat surface to
turn over one of the I|nks on the followi ng one (or the preceding one) so
that the flat mavement stawards$ amd gwars fidm machordtdemd as an ext ension
of one another and it is then possible for the loop 112 to be freely

wi t hdrawn. However, this shape is optional and_the studs 111 coul d have a
circular or pol yﬁgonam?miat% gs clajmech taselappy otharaecerisefdinnt o

the material of ¢Hx the support structures are provided with means for.
5 holding then in fixed mutually opposed relaﬁionship, in
which condition the endless chain conveyors are free to

slide therebetween in register with one another. ‘

6. Apparatus as claimed in claim- 5 chéraagerised'in

10 that the means for holding the support structures in
fixed mutually opposed relationship comprise indexing
means and clamping means.

7. 'Apparatus as claimed in claim 6 characterised in

15 that the indexing = means comprise cooperating
1nterengaglng structures prov1ded by or carried on the
said supnort structures.

8. Apparatus as claimed in any one of c1a1ms 1 to 7
20 characterised in that the two endless chain conveyors are
keyed to each other at least in the treatment zone and
only one of the conveyors is provided with driving means,'
the driven conveyor acting to carry the other conveyor in
register with itself through the treatment zone.

9. Apparatus as claimed in any one of claims 1 to 8
characterised in that at least one of the endless chain
conveyors is provided with a support structure at least
in the treatment zone ané is keyed to the support
30 . structure at least in the treatment zone in such a way as
to hold the conveyor to the support structure whilst
permitting the conveyor to slide along the said

S trqcture .
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|l i nks, the part 116 of the studs being threaded. The Ieng&%r”l#~{seemFFgure"
6) of the links of the chain used in the electrolytic cegll

of ..t esent
10, - invention is determned as a function of the pit ;s Shect H ﬂge .E“Qe
.7) of the workpiece to be plated. The pitch of'the_morkpiﬂ l“ aﬂj F as
bei ng the distance separating two respective patterns of
Referring to Figure 2 it will_ be observed that the 15 . repeat pattern
occurs every other guide hole 94. Thus thegitch "A" of the workpiece
shown in Figure 2 is fromthe guide hole 94 to the guide hole 94b i.e.
twice the distance between the centres of adjacent guide holes 94. A
portion of suck.a Appakpteseas9xldignedhomnc2eim 9 schanacteunisedi in

Figure 7, as wel{n@s baenofod h@né‘%ﬁélgésa%gigis %%v%é@%“%x{oﬁeiﬁed

wor kpi ece with respect to the pins 93 carrie i s 24 0
pl ati ng chain 30"iGkeapFUBROBE EREUSERYP AE de3FgniRefhpy trratggatt mene

radius of the guigle Whtls D eydd &d IcheirThad tiRreDisupRRred struckhes 24
desirably has a value between "A" mnus "Rerr]" and "A" mnus "X' where
"X" desigifat ed tHe 1928 ahRethP| UETBRLAPAESZOBG it AECReRGWAY" AhAkhEACEhe

wor kpi ece was nesshveyor is held to its respective support structure
whilst being permitted to slide along the said structure.

11. Apparatus as claimed in claim 9 ofz;claim 10
10 characterised in that a conveyor is keyed to "its support

by coopefating means comprising a cooperating

protuberance or protuberances and a recess or recesses.

12. Apparatus as claimed in claim 11 characterised in
15 that the protuberance or protuberances are located in the
chain conveyor and the recess or recesses are located in

the support. ' : ) -

13. Apparatus as claimed in claim 11 or 12 characterised

20 in that the protuberances and recesses afford essentially
triangular cross sections transverse to the direction of
movement of the chain conveyor.

14. Apparatus as claimed in any one of the preceding

25 claims characterised in that one or both of the endless
chain conveyors are driven by frictional contact wi;h a
belt. )

15. Apparatus as claimed in any one of the preceding

30 - claims characterised in that each endless chain conveyor

is carried on a separate support structure, the support
structures and thus the chains being movable relative to -

. each other so as to be capable of being brought together

so és to engage a W6rkpiece between them and to be

K O RO -



e.g. stanped. Figure 7 shows a pin 93 in which the shank having a radius

"Rlerr]" has a dinension slightly |ess than 30 the dianeter "2Rerr]"

of the hole 94 or 94b and the point 93a of the pin 93 has a dianeter

"2R[err]" normally less than one tenth of that "2R err]l'hisSﬁeettfheB&thzed
e

the pin 93. Thus with reference to Figure 7 provided th n the-
pitch "A" of the workpiece (tolerance "X') do not excee '
corresponding to the difference in dianeteld12(Rerr]- ) bet'ween shank
of the pins 93 and the holes 94 and 94b and if the length "L" of the |links
remai ns between A- Rlerr] and A-X and, at the nonent of the engagenent of
the 5 pi ns ibraughtharart adj acent '1inks 24 are fully extended away from
each other, the point 93a of the pin 93 is directed towards the centre of
the circle forned by the hole 94 and 94b.. Thus .t he engagenent of the | inks
with respect to ifre ARBETHNS 035 cahabBedain &dadd eaghpyacyerised in

It will be recaldiet t bale t Be Chetls stippdd 188rQktures carries a belt

5 adapted to fictionally engage the endless chain conveyor
which is on its support and to drive the said conveyor.

"17. Apparatus as Elaimed in claim 16 characterised in
that the or each drive belt has a compressiﬁie polymer

10 surface which is located to engage the face of the links
of the chain conveyor which is remote from the workpiece,
and this engagement occurs in the treatment zone.

_ 18. Apparatus as claimed in claim 15, 16 or 17
15 characterised in that the support structures each carry
means for keying the chains to the support structure at

least in the treatment zone. '

19. Apparatus as claimed in any one of claims 1 to 18
20 characterised in that each endless chain is provided with
support means on at least a part of its return run.

20. Apparatus as claimed in any one of claims 1 to 19
characterised in that the links of at least one of the

25 chain conveyors have apertures therein defined by the
said masking means and electrolyte venting means are
provéd to vent eacH such aperture so as to reduce any
tendency to build up of electroiysis products.

30 21. Apparatﬁs as claimed in any one of claims 1 to 20
characterised in that the links of both endless chain
cocnveyors are provided with apertures through which

electrolyte may be supplied to the wo_i‘kpiece.

* c L M S *



l'inks 24 hingedly, connected by extendible |inks 112 are pulled in the

pl ati ng zone 41. This neans that the axial play "P' between.adjacent Links
e.g. 24a and 24b needs to be at |east as nmuch as the total tolerance of "X'
(t'he 15 nost extreme tol erance which w.ll be encoUhiséhetijasBeentReglaced
di stance separating adjacent guide holes e.g. 94 and 94 | ece
but shoul d not exceed the dianeter (2R2) of the pin 93 he
radius of the pins 93) minus the total tolegpance. 20 Thus t he
following relationship preferably applies: X is less than or equal to P
which is Iess than or equal to (2Rerr]-X). The Iength "L" of a maski ng

L\l %s. 24I is p[ ﬁfzer abIAppiﬁ}‘aimm:I dy theited| tni cdadiel &1 orhangctesised in

- is | ess r ua ' he st

practice with h%]hgg: 31% pftrguge\é/n!ag% 684%@%‘% (?:rheeq.ligl s grfétrré?eér:‘g? and
pi ns 93 of whi ckehaimsshimkshab a disandthat R{rer@pp@sed dipksaf tthe tF¥°93a

a di anmeter R[errc]h[gfnslo wlggch fll%&hsm gfé)ngherfeglsa&lerg_ﬁr tl{ Xt}ea@,f,eéé)

mcroneters on €i mean pit easily
5 zone, the apertures are not in reglster o

23. Apparatus as claimed in claim 21 characterlsed in
that the apertures are positioned in the llnks of the two
chains so as to be in register when the links’ gre opposed

10 to each in register in the treatment zone.

24. Apparatus as claimed in c¢laim 21 or claim 22
characterised in that means are provided for feeding
‘electrolyte to both faces of the workpiece. |
15 .
' 25. Apparatus as claimed in claim 23 characterised in
that means are provided for feeding electrolyte through - -
one conveyor from one face of the workpiece past the
workpiece and-out via the other face of the workpiece

20 through the other conveyor.

26. Apparatus as claimed in claim 24 or claim 25
characterised in that anodes are provided opposite each
face of the workpiece.

25
27. Apparatus for selectively electrolytically treating

defined regions of a continuously moving conductive
workpiece comprising, means for conveying the workpiece
through an electrolytic treatment zone of the apparatus
30 'where it is contacted with a treatment electrolyte; the
conveying means affording masking means to mask the-
workpiece so that electrolyte contacts only the defined
" regions; the conveying means comprising an endless chain
affording indexing means by which the workpiece is

AR O DV




acconmodat ed, Since the usual total stanping tol erance does not general |y
exceed-about 20 microneters over a distance of. 10-30 mm~it W1 be Seen

t hat the apparatus 19 can readily accommpdate gt S Been Replaced

t ol erances to efficiently position the mask |inks 24 t he
parts of the workpiece 95 which are to be plated. Referév‘iiﬁﬁmm m*ade
above to the return runs 43 5. and 44 and the support and
160 (see Figure 1). These can be seen in mBe detail in Figure 3. As can
be seen each of these structures is in essence an upwardly facing inclined

shelf, hook or rail on whi ch the protuberances 51 and 151 rest and al ong
whi ch they freeldoqated izl izRgiRtemgwitie cbeumaskimg means; desanablfext hat

this free runni ng;hs1Hphdt & Hecr | et knﬁgc 3 Lt
remai n separ at ed_f'r%rr??éécl,h ot he‘r@ifgt% @ r%%r nr ueré The Eglﬁ?b%di ﬁalé‘ﬁ;t Hs%%(lt)lv\%; in
Fi gure 8B hel ps ¥®F nRaRASHiNg t Bi sCEBRENE| RELWERN obheet WgHKEESCEr atheone 34

~and 134 . electrode and another electrode; the means for conveying
5  the workpiece comprising two endless chain conveyors made
of articulated 1links of electrically non-conductive
material between which the workpiece is held whilst it is
passed through the treatment 2zone; indexing means are
provided for ensuring that the two endi?ss chain
10 conveyors remain in register with each other ét least in
the treatment zone; each endless chain conveyor is
carried on a separate support structure, the support
structures and thus the chains being movable relative to

each so as to be capable of being brought together so as

15 to engage a workpiece between them and to be brought
apart; both of the endless chain conveyors are provided
with a support structure at least in the treatment zone

and both are keyed to their respective support structure
"at least in the treatment zone in such a way that each

20 conveyor is held to its respective support structure
whilst being permitted to slide along the said structure;

and one or both support structures carries belt means
adapted to frictionally engage the endless chain éonveybr

which is on its support and to drive the said conveyor.

I



15 are biased outwardly towards the outlet end 33, e.g. spring biased
for exanple by helical torsion springs 77 and 177, positioned vertically-
and having their ends 78, 178 located in arcuate slots 79, 179. This
ar'rangenent al so hel ps take up any thermal expansion w thin the-total- 20 — -
structure. The second enbodi ment shown in Figures 8 to 1 h
first enbodi ment in sonme ways but |ike parts will be des%hgblfl ‘$9£h&x§
reference nunmerals. In particular the secodd enbodi nent i

different sense, the inlet end being at the right hand's the
| eft hand si de. Ih addition the chains are driven by one nDtor 71 dr|V|ng
the chain 30 in the fixed cassette 20 (BBSIRRELity the chain is largely
omtted fromFigures 8A and 8B only a small portion being 30 shown in

Figure 8A). The chain 30 being keyed to the chaih_130 also drives it.
This arrangenent is sinpler and-lE%EL—B&éEL—ﬁeéﬁgégﬁgggg|ve excel | ent
mechani cal operation. Figure 8A shows the inlet end of the apparatus with
5 There 1is disclosed apparatus for selectively
electrolytically treating defined regions of a
continuocusly moving conductive workpiece. The apparatus
comprises means for conveying the workpiece ;hrough an
electrolytic treatment zone of the apparatus'%pere it is

10 contacted-with a treatment electroly;e; the conveying
means affording masking means to mask the workpiece so
that electrolyte contacts only the defined regionms; the
conveying means comprising an endless chain affording
indexing means by which the workpiece is located in

15 register with the masking means; means for supplying
electrolyte to the masked workpiece; and means for
passing a current. between the workpiece as one electrode -
and another electrode; the means for conveying the
workpiece'comprising two endless chain conveyors made of

20 articulated links of electrically non-conductive material
between which,the'workpiece is held whilst it is passed
through the treatment zone. '

Indexing means may be provided for ensuring that the
two endless chain conveyors remain in register with each

25 other at least in the treatment zone.

| Each of the endless chain conveyors may be prov1ded

with a support structure at least in the treatment zone
and the support structures may be mountéd for movement
towards and away from each other. '

30 ‘The two endless chain conveyors may be keyed to each
other at least in the treatment zone and only one of the
conveyors may be provided with driving means, the driven
conveyor acting to carry the other conveyor in register
with itself through the treatment zone.



20 the workpi ece 95 passing over the cathode contact 96 and then being
pressed agai nst the chain 30 of the fixed cassette 20 by the idler roller
98. The fixed cassette 20 is nounted on transverse bars 91 and 92 (Figure

8B). 5° The novabl e cassette 120 is also mobunted on the bars 91 and 92
but is not secured thereto; it can be slid away fromthe cassette 20 and
lifted off the bars. It is indexed to the cassette 20 by pins 88 on the

cassette 20 and holes 89 on the cassette 12 (see Figures 10-12). 10
Once these -are in register so as to index the two cassettes to each ot her
the novabl e cassette 120 can be clanped to the cassette 20 by the spring

| oaded clanps 99. Thatappaget bsei sft ige Ea_aaclyssts%hum Jdaefvelyorisd may be
specifically to s .10, %& and 12 eacl cassejte, 20 con5|st of a

F
oust no. navi no P FOLLIRE Wi b SHPRREY PRIUSREEE DOFL ohedEF | Fh3 Hehe
cassette 120 hastneatemenwatd)négé.ndan&ppbmﬂtéyél&lc&@@ sugpar vedrduckQke The

upper clanp 99 lgtn?ggggdignthhetgg men %é%e in such a way as to hold
5 the conveyor to the support structure whilst permitting
the conveyor to slide along the said structure.

" This Sheet Has Been Rep
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- and engages structures on the wall 193. The rear wall 20 141 carries
the return support structure 60 for the belt 30 and the rear wall 191
carries the return support structure 160 for the belt 130. The bottomwalls
143 and 193 provide holes 109 (see Figure 9A) for draining spent

el ectrolyte fromthe 25 cassettes for discharge or reuse. The front

wal | of the fixed cassette in each of the Figure 10, 11 and 12 enbodi.nents
is provided by the first support strUfmﬁyi 50 which carries the cassette

i ndexing pins 88, slots 75 and 76, in ' Z the drive belts 65 and 30

66 run, the recess 55 for supporting e ain 30 and a row of inlet holes

204 |nstead of the slot 84 of F| -t Ra hol e has a coni cal throat
205 which leads to an upmardly ex en ng h e or dgroove 207 in the rear
21 face of the support 8D .50 is
on
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cl osed by a manifold box 200 affording the manifold 83. The anode 80 is

cl anped between the back of the support 50 and the manifold box 200 and is
pravided with 5 . electrical supply neans 208. The hol e or -groove 207
communi cates with a hole 209 which passes through the wall of the manifold .
box 200 into the interior of the cassette housing and this permts spent

el ectrolyte to pass out of the cassette via the drain holes 109. 10

As can be seen in Figure 12 an electrg&yte | nl et pipe 210 is provided to
supply the manifold 83. The pipe 210 véﬂ t he housing 140 through the top
wal | 141. The fixed cassette 20 also carries keyed drive wheels 67 and 68

on which are nounted the drive belts 65 15 and 66 which as descri bed
above drive the endl ess chain 30 aroL he%é tte. The chain 30 is
supported on thescasgltte by its pr began resting in the recesses

55 in the first Quppory 50 and on t he\3>&cygd QRpont 60 (which is nounted

on the rear, wall e |links 24 of Ni n 20 have hol es 38
and 39. THASETECRI %€\ anfB 139 Qi r) gd chain 130 which is
thus indexgd\ o and\hely N n reqgi ~ with el ard t hus
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driven by it. As described above the chain |inks 24 each carry 25 pl ate
masks 46 and al so wor kpi ece i ndexing pins 93, which in this case are
carried on.the chain 30 which is nmounted on the fixed cassette 20. The
ariangenent of the cassettes which has been described so far applies to al
of the enbodi nents shown 30 in Figures 10, 11 and 12. The differences
come in the novabl e cassette 120. Figure 10 shows an arrangenent for

sel ectively naking deposits on only one side of the workpiece. In this
arrangenent the housing 190 of the nnﬁﬁpq? . 22 cassette has its front

wal | closed by a first support structUre 150 which nerely has a recess 155
for the protuberances 151 of the chain 130. O herwi se the support has
no apertures in it.  The support 150 is 5 nounted on a plate 299. The
links 24 of the chain 130 do . -
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not contain openings 26 and the masking plates 46 al so do not contain

openi ngs. Accordingly only the side of the workpiece 95 which faces the
fixed cassettes 20 is treated. In operation electrolyte is projected onto
the 10 wor kpi,ece via the holes 204, flows over the top surface and then
out along the groove 207 and hole 209 and thence to drain, the pressure
with which the electrolyte is supplied being sufficient to achieve the
circulation. Figure 11 shows an arrangenent in which both faces 15 of
the workpiece 95 are treated at the sdbq/tﬂﬂb but at locations which are
not in register. The fixed cassette has the sanme structure as described for
Fi gure 10. The novabl e cassette has a housing 190 which has its front

wal | provided with a 20 structure which is the sane as that for the
novabl e cassette except that reference nunerals in the 300's are used

i nstead of the 200's, e.g. groove 307 instead of 207. In addition the

hol es 304 are offg m t he £s 204. 25 Figure 12 shows' an
arrangenent in whi \ edged/ g wor kpi ece are treated.

. /1
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In this arrangenent the housing 140 is the same as described for Figures 10
and 11. The housing 190 for the novable cassette is the sane 30 as for
Figure 10 except that the first support structure 150 has openings 220 in
it which are in line with the openings 204 and the anode 180 is | ocated

bet ween the support 150 and the plate 299. The plate 299 has holes in line
wi th the hol es 220. 23 The holes 220 and 221 are of the sane size and
are of greater diameter than the holes 20152Z’rﬂ'pse el ectrolyte nostly
passes through the holes 204 tg_the hol es 0 and 221 and thus out via the

housi ng 5 190, but pro ihsi d85i s nmade for venting via the grooves 207
and holes 209 to the Egusi Y - as I'l. This can avoid dangerous build up
of any gases produced&0y thg . % yte action. Apart fromthis the

structure of Figure 12
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10 Referring now to Figure 13 thls shows on nuch enl arged scal e
a stanped out metal workpiece of which it is wished to plate the pad 118
and the lead franmes 117 surrounding it. The pitch "A" is shown as are the
gui de holes 94 in which the indexing pins 93 will register in 15 use,
The openings 26,48 in the Iinks 24 and masking plates 46 are shown by the
reference nuneral 26. The arrangenent shown in Figure 10 can be used to
pl ate one side of such a workpiece and the arrangenent shown in Figure 11
to plate both sides out of register. 20 7 Figure 14 is an expl oded
per spective view show ng how a |Iink and sking plate can be provided so as
to enable solely the lead frames 117 to be plated whil st avoiding plating
of the pad 118. Figure 14 shows a single|link 24 having a recess 27 25
of peslified form A masking plate
)49 al so of nodified form It will
:1. ed above the masking plate 46
in operation and the

‘ . L T30 |nLL%%g¥%L444gnbelom/the
link 24 (or if the ass@nnly T /{ .
“ /@/ ) | \@~
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arranged vertically fromthe side of the link 24 remote fromthe plate 46).
The holes 26 and 48 are arranged so as to afford a rectangular 4

portioned slot which wll supply = 24 electrolyte to the lead franes
e.g. 117 in Figure 13 whilst the pad 118 is masked. The opening 26 remains
of the same size but has a groove 210 forned in the face of the recess 27 5
surroundi ng the opening 26. Opposed transverse slots 211 are fornmed in the
face of the recess 27 and extend out fromthe opening 26 past the groove
210. An insulating plate 215 i s providddAwlffh arnms 216 l'ocated and

di rensioned so as to hold the plate 215 f{iush 10 wi th the surface of
the recess 27 when the arns 216 are located in the tw slots 211 and gl ued
t herein. The— o hasrecgsses—2 g one face €§7220 of
the plate |eas: slots 2%, | 226, 227.and|23B et ween |
RN ! ¥ !
N\ RN § 1: ! : : :
\ \‘\ = ! :“ ’ L : 1
SHFHEEEFE) | | E
' | G : = !
=) | A R N !
o~ : ! e | i '/ l o~
{ - l Bl i i ! on
| B ey
E by & : ! ! | _
| —:F_ A Rl E ! am
. i J ! !
] ! g ’ 1 P
il AT | T
H [l . I
NIH i % o
A [N I P~ — — iy 1
‘ :l l’—-i‘\ 5 ‘%ﬁ
[~ =] i \\ { T [~ =]
~q4 | (TP C TS
N : ! i
N e
~ _ 2 o~
el e
-
~
N
-~
N
o~ 1
M~
N
RE
[
el
H
B




t hensel ves, the arns 216 and the inner edge of the 15 bpening 26.
Electrolyte passes through these slots. The masking plate 46 is in two

portions, a main portion 230 and a pad masking portion 231. The main
portion 230 is the same external dinension as for exanple in the Figure 6
enbodi nent but has a rib 234 adapted to 20 be a close and sealing fit

in the groove 210 in the link 24. In use the rib 234 is |ocated in the
groove 210. The pad masking portion h§ séf proj ections 236 adapted to f|t
into -the recesses 218 and secure the pad 231 to the link 24. 25
~Accordingly a rectangul ar annul ar el ectrolyte supply slot 240 is afforded
between the two parts of the ng and supplies electrolyte nerely
.'- st the pad 118 which-is
Flgure 15 |s aviewsimlar to

masked by 231 renains unplated 36'

Fi gure 13 where—t+—s—wi-shed—ferety—to—pratethertips—35+and—352—of—a
connector strycture W Thout plating esf of fhej|structure.
Superinposed gn the drawi ng is the shape Pﬁ.yyaaA49*%n*the masking
plate which it is preferred to : ﬁ““‘“‘”*’
L]
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25 use to achieve this plating of the tips. The arrangenent of Figure 12
can bé.used to do this and plating of the edges as well as the faces of the
tips is achieved with this through-flow array. 5 Figure 16 is a
side elevation of a pair of links in the conveyor chain located in register
with each other with-their masking plates 46 also in contact and a -

wor kpi ece 95 clanped in register therebetween. The |inks 24 each have a
chanfered end 125 the inner 10 face having cooperative stepped nale 126
and femal e ends 127, thus providing overlap to.facilitate sealing whil st
the chanfer facilitates the links articulating outwardly away from each
other. The connection between the |inkg ké] shown in Figure 6 using the
pins 111 and | oops 112. 15 The maski hg pl ates have the sane stepped
configuration on a snaller scale and as descri bed above in connection with

Figure 6 are in staggered relationship to the joints
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bet ween adj acent links 24. Figure 17 is a side elevation of the structure
shown 20 in Figure 16, and the links 24, which are visible are fromthe
chain 30 and are as shown in Figure 10. (I'n Figure 11 both chains 30 and
130 have links of this appearance). The holes 204 with their inlet throats
205 are shown, as are the connections 111, 112 between |inks 25 and the
prot uberances 51. As can be seen it is preferred that a multiplicity of
prot uberances are provided for each link rather than a single protuberance
t hough such coul d-be used. The chanﬁﬁrs t 5 at the mating edges of the

e q&p

| i nks 30 can be seen as can th ating mal e : es 126. The
overl apping ends and cooperating nmale.structures 126 t he sking pl ates
46 can be seen extendi ng beyod® one. end of the |inks. | es 38 and 39
in the links 24 are 'shown and¥The pins 138 and 139 (in ;heTk'nks whi ch
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are hidden) are shown |ocated in the holes 38 and 39 and indexing the |inks
of the,two conveyor chains. Figure 18 is a viewsimlar to Figure 17 of the
rear pair of links 24 (fromthe chain 130) not visible in 5 Figure 17.
The connection 111,112 between adjacent |inks 24, the indexing pins 138 and
139 and the masking plates 46 can readily be seen, as can the overl ap of
the plates 46 beyond the edges of the |links 24. The holes 48 in the masking
pl ates are of the 10 speci al shaqqa/sqzwn with reference to Figure
15. Registry holes 49 for the pins 93 'carri by the links in the chain 30
are also showmn. It wll be recalled that these pins 93 pass through

registry holes 94 in the workpiece 95 and into the holes 15 49. In a
modi fication of Figure 18 shown in Figure 19 the row o ; 48 i s
replaced by a slot or gap 250 slighgky smaller in wdt he hol es 204
and a stripe along which plati.ng Wi+ occur is thus defined. PO
It has thus been nentioned above that. the chains can. uspied or pul |l ed
t hrough the treatnent zone. In I | |
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addi ti on one conveyor could be pulled and the other pushed. The arrangenent
could be such as to deliver the links to the workpi ece indexing zone 41
pughed up agai nst 25 each other so that their abutting edges are in
contact which would involve pushing then into that zone. Alternatively the
arrangenment could be such as to-deliver the links to the workpiece.

I ndexi ng zone 41 when they are pulled out away fromeach other i.e. the
pins are at ‘the 30 ends of the links 112. In either of these
arrangenents the indexing of the workpiet2 pi]l] be readily achieved as-

di scussed with reference to Figure 7. Reference has nostly been nmade to the
apparatus being used'so that the workpiece is disposed v{FErEaTyy. 27

The system can handl e a workpi ece when it is disposed ho I'I y just as
wel | by rotating the systemthrough 900 ‘
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CLAIMS 1. Apparatus for selectively electrolytically treating defined
regions of a continuously noving conductive 5 wor kpi ece conpri si ng,
means (30, 130) for conveying the workpiece (95) through an electrolytic
treatment zone (41) of the apparatus where it may be contacted with a
treatnment electrolyte; the conveylng means affordi ng maski ng neans .(46) to
mask the workpi ece, when present, so that electrolyte contacts only
t he defined regions; the Conveying rising an endl ess chain

(30, 130) affording indexing nmeans (93 ;jbyfaﬂ?ch t he wor kpi ece (95) i's

| ocated in register with the masking neans (46); neans

(82, 83, 84, 182, 183, 184) for supplying electrolyte to the 15 .nasked

wor kpi ece, mhen present; and nmeans (96, 97,80) for passing a current between
t he workpi ece (95), when present, as one electrode and anot her el ectrode
(80, 180); the neans for conveying the workpiece conprising two endl ess
chai n conveyors (30,130) nade of articulated 20 i nks of electrically
non-conductive material between

-
————
—

N /ST
- 3 118

| DINNE
| Y 117
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whi ch the workpi ece, when present, is held whilst it is passed through the
treat nent zone, each conveyor being provided with indexing neans
(SQﬂ37,136,137,38,39, 138, 139) which cooperate with each other to ensure

t hat 25 the two endl ess conveyors (30,130) remain in register with each
other at least in the treatnent zone (41), adjacent |inks (24a,24b) in each
conveyor (30,130) being articulated to each other in such a way as to all ow
rel ati ve novenent between adjacent |inks longitudinally 30 of the

~ conveyor, a first said one (30) of the conveypr t endi ng upstream of the
treatnent zone (41) beyond the other conveyo¥£02§g7 and the said first
conveyor (30) affording the said indexing neans (93) for locating the said
wor kpi ece (95), when present, in register with the 29 maski ng neans
(46), and roller means (98) for pressing the workpiece (95), when present,
into engagenent with the said first conyg g ﬁﬂﬁ.




T

5 2. Apparatus as clained in claim1 characterised in that each of

t he endl ess chain conveyors (30,130) is praovided with a support structure
(50666 and 150, 160) at least in the treatnent zone (41) and the support
structures are nounted (88, 89,91, 92,99) for novenent 10 t owar ds and
away from each other,” and in that the support structures are provided wth
i ndexi ng nmeans and cl anpi ng neans (99) for holding themin fixed nmutually
opposed rel ationship, in which condition the endl ess conveyors are free to
slide therebetween in register- with one 15 another. 3.- Apparatus as
claimed in claim 1 or <claim &Javlcterlsed in that the indexing
means conprise cooperating inter ag structures (38,39, 138,139, 20
36, 37,136, 137) provided by the said conveyors. 4. Apparatus as clained in
claim2 characterised in that - the i ndexi ng means conpri se
cooperating interengagi ng structures (88,89) provided by or carried 25

on the said support structures (50, 60, 150, 160). 5. Appar atus as cl ai ned
in any one of clains 1 to 4 characterised in that the two endl ess conveyors
are keyed

.

FIG. 15.



to-each other (36,37,136,137) at least in the treatnent 30 “zone (41)
and orly one of the conveyors is provided with driving neans
(85,7165, 66, 166), the driven conveyor acting to carry the other conveyor in
register with itself through the treatnent zone. 30 6. Appar at us as
claimed in any one of clains 1 to 5 characterised in that both of the
endl ess conveyors (30,130) are provided with a support structure (50, 150)
at least in the treatnent zone (41) and both are keyed 5 (51,151) to
their respective support structure ﬁ Ie&ﬂ.ln the treatnment. zone in such a
way that each conveyor is held to its-respective support structure whil st
being permitted to slide along the said structure. 10 7. Appar atus as
claimed in claim6 characterised in that a conveyor is keyed to its support
. by cooperating nmeans conpri sing a cooperating pr ot uber ance or
protuberances (51, 151) and a recess or recesses (55, 155). :
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15 8. Apparat us as claimed in any one,of the pr;zghtngrcléins

characterised in that each endl ess conveyor is carried on a separate
suppert structure, the support structures and thus the conveyors being
nmovabl e rel ative to each other so. as to be capabl e of being brought 20
together so as to engage a workpi ece between themand to be brought apart,
and in that one or both support structures,carries a belt (65,165, 66, 166)
adapted to frictionally engage the end] &anveyor which is on its support
and to drive the said conveyor, and in that t he 25 or each drive belt
has a conpressi bl e pol yner. surface jch islocated to engage the face of
the links of the conveyor which is *@ te f1£E1the morg irece, when the

wor kpi ece is present, and this engagengnt /0 rsin eat ment zone, and
in that the support{ structures each 3 carry ne (55, 155) for
keyi ng the conveyplrs to tne support srrt are at least’ln tn [ r eat ment

zone. 9. Appar s as clai gq; qne of cl ains 138 g,r_gplﬁrised
i rovudq

in that each endligss convey
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31 with support neans (60,160) on at least a part of its return run. 10.
Apparatus as clained in any one of clains 1 to 9 5 characterised in

" that the links of at |east one of the conveyors Wavepapertut@sii( eQetder gm
defined by the said masking neans (46) and eliegtrolyte,., venling. to"BARa ....
(207,209) are provided to vent such aperture so asyt® usdyce sa,ngérst@n,g,eﬁqigd ;,,
to.build up of electrolysis products. 10 1128 Apﬁba-at ,:p[ Ined 1
one of claims 1 to 10 characterised in that the lji} 4y o n
conveyors (30,130) are provided with apertures (26‘)""t’hr ough™ W
electrolyte may be supplied to the lm_vv@rkpl ece, when it is :
present and in that the apertures are posi tioned{i ##he Hm@vi?ﬁ} o

chains in such a way that in opposed |inks of the two chains, which |inks
are in register in théPpRZatueEntoronelechivapkrelpesralrtherlly tegatiag,

or in that the apefliweds P&§idRs tdPNQM Jntinublslie hbPkagOf cbHAGuEWRve
chains so E?S to Q%r glre% IScto(tanrprls:.ng, means (30,130) for conveying the
workpiece (95) through an electrolytic treatment zone

(41) of the apparatus where it may be contacted with a
treatment electrolyte; the conveying means affording
masking means (46) to mask the workpiece, when present,

10 so that electrolyte contacts only the defined regions;
the conveying means comprising an endless chain (30,130)
affording indexing means (93) by which the workpiece (95)

is located in register with the masking means (46); means
(82,83,84,182,183,184) for supplying electrolyte to the

15 maskéd workpiece, when present; and means (96,97,80) for
passing a current between the workpiece (95), when
present, as one electrode and another electrode (80,180);

the means for conveying the workpiece comprising two
endless chain conveyors (30,130) made of articulated

20 links of electrically non-conductive material between
which the workpiece, when present, is held whilst it is

passed through the treatment zone, each conveyor being
provided with indexing means (36,37,136,137,38,39,
138,139) which cooperate with each other to ensure that

25 the two endless conveyors (30,130) remain in register
with each other at least in the treatment zone (1),
adjacent links (24a,24b) in each conveyor (30,130) being
articulated to each other in such a way as to allow
relative movement between adjacent links longitudinally

30 of the conveyor, a first said one (30) of the conveyors
extending upstream of the treatment zone (41) beyond the

other cori?ireyor (130) and the said first conveyor (30)
affordin‘g the said indexing means (93) for locating the

said workpiece (95), when present, in register with the

—— _ This is the replacement shest

[0 |\|I\| IIIII I\Ill Il pate: 12 001 665



when the |links are opposed to each in register in the treatnent zone, and
I n"that nmeans are provided f.or feeding electrolyte to both faces of the
wor kpi ece, when it is present, or in that nmeans are provided for feeding 25
el ectrdl yte through one conveyor fromone face of the workpi ece past the
wor'kpi ece and out via the other face of the workpiece through the other
conveyor, when the workpiece is present. 3@9 12. Apparatus as clained
in any one of the preceding clains for selectively electrolytically
treating defined regions of a continuously noving conductive workpiece (95)
conpri si ng, neamask3daal3wanyr ($6hvednfdg rodd eforginte(%) ofigh R¥essing
el ectrolytic ”Q@Ie”%r]@;lﬁ@c@f (6BP, whd’d FNYAHUS IS CehfahsmEABT aGtced

0

with a treatnment electr te; the conveﬁng means af f ordi ng maski ng neans
(46) to mask th&Bfodddikddrsh&rPYoMi(3%o that el ectrol yte contacts only

t he defined regions; the
5 2. ~Apparatus as claimed in claim 1 characterised in
that each of the endless chain conveyors (30,130) is
provided with a support structure (50,60 and 150,160) at
least in the treatnment zone (41) and the support
structures are mounted (88,89,91,92,99) for movement
10 towards and away from each other, and in that the support
structures are provided with 'indexing means and clamping
means (99) for holding ‘them in fixed mutually opposed
relationship, in.which condition the endless conveyors
are free to slide therebetween in register with one

15 anot}{er.

3. Apparatus as élaimed in claim 1 or claim 2

characterised in that the indexing means comprise

cooperating interengaging structures (38,39,138,139,
20 36,37,136,137) provided by the said conveyors.

4. Apparatus as claimed in claim 2 characterised in

that the indexing means comprise cooperating

interengaging structures (88,89) provided by or carried
25 on the said support structures (50,60,150,160).

5. Apparatus as claimed in any one of claims 1 to 4
characterised in that the two endless conveyors are keyed
to each other (36,37,136,137) at least in the treatment

30 zone (41) and only one of the conveyors is provided with
driving means (65,165,66,166), the driven conveyor acting
to carry the other conveyor in register with itself
through \the treatment zone.

This is the replacement sheet
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5 conveying neans (30,130) conprising an endless chain affording

i ndexi ng means (93,49,94) by which the workpiece, when present, is

| ocated in register with the maski ng neans; neans (82,83, 84, 182, 183, 184)
for supplying electrolyte to the masked workpi ece, when present; and 10
means (96,97,80) for passing a current between the workpiece (95),
when present, as one el ectrode and another eigctrode (80); the neans for
conveying the workpi ece, when present, conprising two endl ess chain
conveyors made of articulated links (24) of electrically 15 _

non- conduct i ve net.eri dpiatawen abi claitedwikpaggeonehest peEsenrs hs el ¢

whilst it is pas estre nt ne; dndexin ans

(36, 37, 136, 13?, 3%?@%%{%%%%&]ar%{ p?%%de%g?or Oe%SESang?ﬁg?s? heE MY Ors
endl ess chai n corfAck30)r exde nPravidgdswathwiat isue)@oh'totdte:rucaiuﬁdeaaSSOJIlSQD
the treatnment zong (Ydist e8ahe8RISSS: el £ave i agL

separate support I&g"t.rfug(:atifff eﬂgS(t):,ﬁ%SO), t he sﬁ:pport gﬁ)u(:%rdcgle%olggld.#%u}?%%d
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; hai n_conveyors are
apart; both of ”ﬁeel%{]d{:gssitcé arespectf e support structure whilst being

permitted to slide along the said structure.

10 7. Apparatus as claimed in claim 6 characterised in
that a conveyor is keyed to its support by cooperating
means comprising a .cooperating protuberance or
protuberances (51,151) and a recess or recesses (55,155).

15 8. épparatus as claimed in any one of the preceding
claims characterised in that each endless conveyor is
carried on a separate support structure, the support
structures and thus the conveyors being movable relative
to each other so as to be capable of being brought

20 together so as to engage a workpiece between them and to
be brought apart, and in that one or both support
structures carries a belt (65,165,66,166) adapted to
frictionally engage the endless conveyor which is on its
support and to drive the said conveyor, and in that the

25 or each drive belt has a compressible polymer surface
which is located to engage the face of the links of the
conveyor which is remote from the workpiece, when the
workpiece is present, and this engagement occurs in the
treatment zone, and in that the support structures each

30 carry means (55,155) for keying the conveyors to the
support structure at least in the treatment zone.

9. App;ratus as claimed in any one of claims 1 to 8

characterised in that each endless conveyor is provided

Thig 12 the rapiacement sheel

S

DECUR W oCt \899‘*



provided with a support structure at least in the treatnent zone and both
are keyed (51,151) to their respective support structure at |least in the
treatnent zone in such a way that each conveyor is held to its 30
respectiive support structure whilst being permtted to slide along the said
structure; and one or both support structures carries belt neans

(65, 165, 66, 166) adapted to frictionally. engdde the endl ess conveyor which
is on its support and to drive the said conveyor. 33 | ocated in register
wi th the maski ng neans; neans for ? el ectrolyte to the nmasked

wot kpi ece; and dﬁhﬁ% ?Bppﬁﬁgélmﬁf%?cug ﬁ?gbefmbéﬁit Sor RpPaEE R ohks
el ectrode and anpéthernetefritrode; the means for conveying 5 t he
wor kpi ece conprising two endl ess chain conveyors made of articul ated
links of electrically non-conductive material between which the
wor kpi ece i s hel0whiApparatis passekhimedugh ey toneatelenclabme; 1 ndexbng
Means are g characterised in that the links of at least one of the
conveyors have apertures (26) therein defined by the said
masking means (46) and electrolyte venting means
(207,209) are provided to vent such aperture so as to
reduce any tendency to build up of electrolysis products.
10
11. Apparatus as claimed in any one of claims 1 to 10
characterised in that the links (24) of both endless
conveyors (30,130) are provided with apertures (26)
through which electrolyte may be supplied to the
15 workéiece, when it is present and in that the apertures
are positioned in the links of the two chains in such a
way that in opposed links of the two chains, which links
are in register in the treatment zone, the apertures are
not in register, or in that the apertures are positioned
20 in the links of the two chains so as to be in register
when the links are opposed to each in register in the
treatment zone, aﬁa'"ih that means are provided for
feeding electrolyte 4o both faces of the workpiece, when
it is present,or in that.means are provided for feeding
25 electrolyte thrdugh one conveyor from one face of the
workpiece past the workpiece and out via the other face
of the workpiece through the othér conveyor, when the

workpiece is present.

30 12. Apparatus as claimed in any one of the preceding
claims for selectively electrolytically treating defined
regions of a continuously moving conductive workpiece
(95) camprising, means (30,130) for conveying the
workpiece through an electrolytic treatment zone of the
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provi ded for ensuring that the two endl ess chain 10 conveyors remain in
regi ster with each other at least in the treatnent zone; each endl ess chain
conveyor is carried on a separate support structure, the support structures
and thus the chains being novable relative to each so as - to be capabl e of
bei'ng brought together so as 15 to engage a wor kpi ece between them and
to_be brought apart; both of the endless chapn conveyors are provided wth
a support structure at least in the treatnent zone and both are keyed to
their respective support structure at least in the treatnent zone in such a
way that each 20apnar§ﬁﬂ§eywheire hdltd tis i t@orrteaneaﬁiw&ﬂupmrttséaméme

support  struct urehegerotBeSpePiercaitekntar Baded' pFOt i Yo B Jheit”
endl ess chai n cof¥éyortahimgsek s tdre | workpiEwe, arwdhemo presenthe sai dchat
conveyor. electrolyte contacts only the defined regions; the
5 conveying means (30,130) comprising ‘an endless chain
affording indexing means (93,49,94) by which the
workpiece, when present, is located in register with the
masking means; means (82,83,84,182,183,184) for supplying
electrolyte to the masked workpiece, when present; and
10 means (96,97,80) for passing a current between the
workpiece (95), when present, as one electrode and
another electrode (80);- the means for conveying the
workpiece, when.present, comprising two endless chain
conveyors made of articulated links (24) of electrically
15 non-ébnductive material between which the workpiece, when
present is held whilst it is passed through the treatment
zone; indexing means (36,37,136,137,38,39,138,139) are
provided for ensuring that the two endless chain
conveyors remain in register with each other at least in
20 the treatment zone (41); each endless chain conveyor is
carried on a separate support structure (50,150), the
support structures and thus the chains being movable
relative to each so as to be capable of being brought
together so as to engage a workpiece between them and to
25 be brought.apart; both of the endless chain conveyors are
provided with a support structure at least in the
treatment zone and both are keyed (51,151) to their
respective support structure at least in the treatment
zone in such a way that each conveyor.is held to ité
30 respective support structure whilst being permitted to
slide along the said structure; and one or both support
structures carries belt means (65,165,66,166) adapted to
frictionélly-engage the endless conveyor which is on its
support and to drive the said conveyor.

This i3 the replacement sheet

AR T n N

(i



10

15

20

25

30

33

ABSTRACT
ELECTROPLATING APPARATUS

There 1is disclosed apparatus for selectively
electrqutically treating defined regions of a
continuously moving conductive workpiece. The apparatus
comprises means for conveying the workpiece through an
electrolytic treatment zone of the apparatus where it is
contacted with a treatment electrolyte; the conveying
means affording masking means to mask the workpiece so
that electrolyte contacts only the defined regions; the
conveying means comprising an endless chain affording
indexing means by which the workpiece is 1located in
register with the masking means; means for supplying
electrolyte to the masked workpiece; and means for
passing a current between the workpiece as one electrode
and another electrode; the means for conveying the
workpiece comprising two endless chain conveyors made of
articulated links of electrically non-conductive material
between which the workpiece is held whilst it is passed
through the treatment zone.

Indexing means may be provided for ensuring that the
two endless chain conve?ors remain in register with each
other at least in the treatment zone.

Each of the endless chain conveyoxrs may be provided
with a support structure at least in the treatment zone
and the support structures may be mounted for movement
towards and away from each other.

The two endless chain conveyors may be keyed to each
other at least in the treatment zone and only one of the
conveyors may be provided with driving means, the driven
conveyor acting to carry the other conveyor in register

with itself through the treatment zone.
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At least one of the endless chain conveyors may be
provided with a support structure at least in the
treatment zone and may be keyed to the support structure
at least in the treatment zone in such a way as to hold
the conveyor to the support structure whilst permitting
the conveyor to slide along the said structure.

.
e e
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