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1 ELECTROPLATI NG APPARATUS Thi's invention relates to i rrproverren—g_sll.um'{c\@
el ectropl ating apparatus. In prior arrangenents, articles to be treated are
of t en_damaged" due to shearing, forces acting on the article being treated-

10 5 - It is an 6bject of thigs invention to overcone this
problem In accordance with the invention, an-el ectroplating apparatus

conprises a conveyor arrangepEECTROBLATING APPARATFUSor plating, and a
series of electroplating treatnent vessels adjacent to the 15 conveyor
arrangenctnt, the conveyor arrangenent being nmounted and rotated about
-substantially~horizontal axes, such that the conveyor arrangenment noves in

a substantially vertical plane. wherein the conveyo nt. conpri ses
at | east ‘one support struct 3?‘& r’rda‘é"-q?}b’ﬂof r“g'luh'ér)al":gtyEn& (ggﬁxggirgf Ilr%nbers,

each of which supporl menbers 20 holds a plurality of article contact
nmenbers whi ch ar eclystraplabng @ppAralN® secure the articles for plating, and
wherein at | east one of the contact nenbers has a portion which overl aps
with the correspondi ng portilarprivi asppaments,rticlas (o hepseted asgoficBhat  any
article being plated and supported by the contact nenbers is held between

the 25 over | ap@aﬂﬂg&?ﬂﬁé fNshcfing TerceLRimglonELeidI8 beingheeatant act
menber (s) bei ng novable between twd positions. a first position where the
contact membei(s) is open angl it ek BPRAR%REGHIICDH Whrdohe s

problem.

k/ ' s In accordance with the invention, an clectroplating
apparalus compriscs a conveyor arrangement (o mppnrl articles for
plating, and a series of electroplating treatment vessels adjacent to the

15 = conveyor arrangement, the conveyor arrangement being mounted and
rotated about substantially horizontal axcs, such that the conveyor
arrangement moves in a subslanlially_ vertical plane, wherein the
.com}cyot arrangement comprisces at least one support structure made
up of plurality of support members, each of which support members

o, 20  holds a plurality of article contact members which are used to grip
and sccurc the articles for plating, and wherein at, leasl; one of the
contact members has a portion which overlaps with the corresponding
portion of adjacent contact members such that any arlicle being plated
and supported by the contact members is held belween the

| 25 ovcrlap{‘aing pm'lions of 1hc.'(;onlacl member(s), the contact member(s)
being movable between two positions, a first position where the

contact member(s) is open and its overlapping portion not in




2 engagenent with either the articles to be plated or ad] acent cont act

nmenbers, and a second position where the contact nenber(s) :
position and its overlapping portion in contact either with the arti
he plated or adjacent contact nenbers

In such an

is in a closed
clexto

arrangenment, any article being plated and supported by the contact menber s _
W thout ‘any

in the formof fingers.,i
sheari ng f or ces &8 |“P1(gmt%ereupon.

article wll
has the 10

Pl Bt 1AL YRRA.{ p Bl Lhe WS 10508,

dBYEREEgaY AcpndeposiiioncyBess; the crpirch e

problemin the prior art, since there is no overl appi% feature in the

prior art, and adosddrnisiop anddls oMedapiping patior én entad @

article being plated, which | eads to damage thereof). Preferabl

the contact nerdider 1amhe pradbr adjilbent dofton@medibéset i on, whil st the rest of
the contact menbers are novable in the opposite direction. Advantageously, .

all the co

ot her “cont act ers

direction are nmpunted, on anot her conponent ., the t onponent

20 °°' L oget ner TEOYEBY BES5BRE FRTHEr T T R, FRERS AT Refe
arranged to be novable in a direction which is gpposite to the direction -
thc adj acent cdmtwesn Henanws oL e dingessovighom apy shearieg, &oneeHacing porti ons of -
t he contact nenbers overlap each other in a substantially verti

10

15

20

thereupon.  This is because any force excried on the article will act
on ﬁzc overlapping outer end of the adjacént l’iﬁgcrs. This has the
advantage that the article will not be _-dzi:ﬁa‘gcd {as is the problcm in
the prior art, since there is no overlapping Iéaiurc in the prior art,
anr.i accordingly the shearing forces act completely on the article
being plated, which leads o damage lhcr&:’uf).. |

~ Preferably, some of the contact members are movable

in one direction, whilst the rest of the contact members are mavable

in the opposite dircction. Advantageously, all the conlact members’

- movable in onc direction arc mounted on onc component, -and

wherein all the other contact members movable in the other direction

are mounted on another component, the two components being joined

¢rawidh heon t he

y, sone of

ng act menbers Vﬁﬁkeme,usi L pendhe, %yinégnn%x@r&a‘%y%%dmn one

conponent, and wherein all t l'e 1n the other

act op the overl appi nﬁf' out gr end of the adjacent, fingers. .'-Th'is
Hé{ﬁﬁ@' L8 Mas is the

bei ng j oi ned

menbers ar

cal plane.

e

U

together to form a support member. Suitably, the contact mi:mbcrs _

arc arranged to be movahle in a direction which is opposite to the
direction the adjacent contact members move.: -
Preferably, the overlapping portions of the contact

members overlap cach other in 2 substantially vertical plane.

orce éxerted on the '~



3 Advant ageously, the.contact nenbers are arranged side by side, and are
orientated to intersect each other in a substantially vertical plane. In
such ag arrangenent, one can al so easily achieve increased capacity without
havi nigit o ‘substantially increase the size,of 5 t he apparatus, since the
conveyor arrangenment will be vertically o?i entated- and can thus support

nore than one suppprt structure for articles for plating. In.this regard,
t he space occupie V“s‘tﬁ‘;’ﬁ“%" lg'ﬁ\‘/'?év&‘?l rﬁ?rf’éﬁ{éé‘ﬁeeﬁrtrgrfgédsqﬂfg‘stfyaﬂ?‘f’aﬁnpy | ess

than if the conveyor arrangenment was orientated in a horizontal plane. 10
In particular, thet™eORGRYISH 1 IRlgred fach obe indotubsupiaiyomrtical pliieser i es of
support structures, each support structure - being nmade up of plurality of
support nenbers for the artill sshizei aganpeared, onshiaohalpl wasalyi dohicok support
menbers integrally incorporates a nunber of article contact nenbers which

are used to grip dACreagdWapacily witidie havihg & Qbstaatialpy Hchdase hEhdeagvant age of
providing a plurality of support nenbers is that if one portion of the

D ears 1 oo AR R TSR Yon9Bfor: SRS AR INA' BE erddytl S, 1Ot

necessary to repl ace |'e support structur er “one on has to

renove the particul ar ;a;ée&ji nrﬁ sug{)ort nember, and replace this with a 20

spare support nent¥feAtlEs prq camhus suppastimors His ane RURPRIE Strectpeepiorr ed.

Suitably, the electroplating apparatus has a | oading section, which section

i ncl udes means t o AFHeleEdos plaking: pinutig ragprdsfiherspies eecupivdoly sticlt ad one.  at

a.time froma stack onto an inserting '
. conveyor arrangement is substantially less than if the conveyor

— arrangement was orientated in a horizontal planc.
10 T In particulur, the conveyor arrangement suitably
transports two scries of support struclures, each support structure
* -being made up of plurality of support members for the articles being
plated, which plurality of support members integrally incorporates a
number of article contact members which are used to grip and secure
15 the articles for plating. The advantage of [;mviding a plurality of
support member's is that if one portion of the support structure
- becomes damaged for once reason or another, it is not necessary to
replace the whole support structure, rather one only has to remove
the particular offcnding suppori member, and replace this with a
20  spare support member, whilst the original support member is
repaired. “
Suitably, the clectroplating apparatus has a loading

section, which section includes means to vacuum suck a plurality of

~articles to be plated onc at a time from 2 stack onto an inserting



-

4 machine, whereafter the articles are inscrted into a feeding nmechanism .
and finally the articles are pushed up fromw thin this feedi'ng nmechani sm
up into contact with the "gripping" fingers which are synchronized to open
and close at the appropriate lime. 5 Preferably, the s
el ectroplating apparatus is also prov¥ided with an unl oadi ng section,:

which secti i.ves arti .pl ated) . d d down, fromth ort .
e e

arrangenment has the advant afqe that the 10 ri ppi ng finger nmechanismwll
not danmage the Beehapissy gk lipally: the prdclps are prshedh sarlroiy wighiadbisact t hr ough

the gripping fingers, and not on the articles thensel ves. Furthernore, the
arrangenment haslecdieg ankchnnisagaptin coatacbwinbd e "gripping)' @ngeruwhichty of article
support Structures can be used w thout substantially increasing the size of

the 15 appar gk Ugnclirefizbd idepdadd 86828 98e appapiiki iké.nal Iy, such a
conveyor arrangenent 1s much easier to repalrr Since each support structure

i s broken up into a pl urak,h;{é(mgl S.H&Doﬂgclﬂﬂmﬁ\r&s*ap{)ma@;ﬁe xl, nygat i-on wll

now be desctibed by way of exanpfe wth referefice*to the acconpanying

drawi ngs,in which, Figure 1 .is.a side view of an el ectro tin
g provid cquxlh an unloaﬁmg sccgon;: wﬁz\c,\:i; scclﬁm _rccg“wcs af%lc ¢s g

{now p}atcd)__droppcd down from the support mcﬁtbér.ﬁ, and thereafter

places the articles: into stacks.
Such an arrangement has the -advantage that the
10 gripping finger mechanism will not damage the arlicles ﬁér plating
since ;hc shearing forces act through the gripping fingers, and not on
the articles themsclves. Furthermore, the arrangement has the
advantage that a conveyor having a plurality of article support
structures can be used without substantially increasing the size of the
15 apparalus, resulling in increused capacity. -Finally, such a conveyor
arrangement is much casier to repair sincc cach support structure is

broken up into 2 pfurality of support members. - _ v/



5 apparatus in accordance with the inventi.on; Figure 2 is a _
cross-sectional view of the apparatus shown in Figure | along lines 2- 2 of
Figure-1: Figure 3 is a perspective. view of the gripping nmechani smused
with tHe apparatus shown in Figures 1 and 2; 10 apparatus used with the
apparatus shown in Figure 1 to 3: and figure 5 'is a schematic view of an
unl oadi ng apparatus used witht the appar@us shown i.n Figures 1 to 4 In
Figure 1 an electroplating apparatus 10 is shownw with a plurality of
standard treatnent sections including pre-rinsing see 11) electroplating
(see 13 and neutralizing (3 MH) qHe ‘&t t arfifeteft #2SprovFdelly wen 24
conveyor 20 arrangenent. 2 which orientated in a vertical plane and
particularly SHiEHT Srbudted @6 1ot HorfZontRP 4kes (588i1945and™16)
As will be seer;v,g_.irrqrr___l Figure 2, the conveyor has two article support
structures (18 an"d"?O)- which are shown 2 5 nmounted in close proximty to
each other and novable at-al |l tijyres wthin their own verjical_plapes,
whereby with a single appa%a“t'ués 1on% cdanmtfE o\b’f%f ngata‘?{etéis“f" El'o‘l']%f% Capacity

since the appargddls LA in sccordance with the invention:

Figure 2 is a cross—sectionasl view of the

apparatus shown in Figure 1 along lines 2-3 of Figure 1:

. Figure 3 is 3 perspective view of the gripping
G nechanisms used with the apparatus shown in Figures 1 ang 23
10 Figqure 4 is & schematic view of & Ilgading

Figure 3 is a schematic view aof an unloading
apparatus used with the apparatus shown in Figures 1 to 4.

1= In Figure 1, an silectroplating apparatus 10 is
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articuliarly, which is mounted about twn horizontal axes

a5 will be seen from Figure 2, the convevor has
two article support strustures (18 and 20} which are shown

i1

1]

25 mounted in close proximity to sach cther and movable st
times within their own vertical planss, whersbhy with &

single apparatus, one can



nount two support structures on a single conveyor. In Figure 2, the
-conveyor arrangenment is shown passing through a plating cell 21 (ie the
“electroplating 5 treatment stage of the apparatus). Each support S
structure 18 and 20 has a number of(support members 22 which are proVi dad:
with contact nmenbers in the formof plurality of fingers 24 (see Figure 3).
These fingers nmount the article to be plated (see 26 in Figure 4), and .
transport

Lt ane” wne RS, A, a3 Y ML AR R bR 007 T

up of & Phigiil o IR SARELNIS, 3 SALDRE Lg0eope, oont] nuous

support nechanism so that in the event that- 5 one’ he fingers 24

i s damaged, there i grpWshe 21eqthd GARMBYE HLer SHPEREAL the
whol e support structure (rather than the whol e support st?%%?ﬁég for

repair, apasisinighehoutn @ pladhiy &d1ep| Zr efmdtclsd DEE+ FEFPRE i ngAS W T
be seen fromFigure 1, a support menber can be easily 20 accessed”and

renoved atreatmesntd stfadeh@fc amesapparBimeont dcieshssor e4steasvhi-te are
desi gned such that the outer ends of .theé fingers open on engagenent of a
| ower por dBoanQs@d 28k of mulier iofyeuppdart ey 22 ywicheh (ape shown),
whereby articles to be coated 25 can be placed in the gap. between the
fingers, aN@ViAededfitdy ogmbaathaeshens dmisths fomm fohgelurabbey (aft e
passing t _Egnggrps’ Zkh%)éé(:eogti%greb%t)h. SIT%eesseo'ffifrI]geerasr tnllocil.gg the articlé -
to be plated (see 26 in Figure'4); and transport these L
10 articles through the vafidus electroplating'treatment steps .'kJ
when the conveyor is moving.

_Each support structure 18 and Zb is made up of a
plurality of members (see Figure 3) rather than one
continuous support'mechanism,_sc thaﬁ in_the event that say

15 one of the fingers 24 is.daméged, there is only the_need to
_remove one sﬁppbrt ﬁember of the whole'suppbrt strucfure
{rather than the whole suppo:t structure) for repair, and
in the meantime insert a.repiaceméht_support'member. As
will be seen from Figure 1, a.suppcrt.mehher'éan be easily W;)
20 accessed and removed at each end of'fhe conveyor.

The contact members 24 meanwhile are designed
such that the outer ends of the fingers open on‘engagement
of a lower portion (see 25) of each finget with a
stationery cam (not shown), whereby arﬁidlés to be coated

25 can be placed in the-gap“between the fingers, and
whereafter'wheh-the outer ends ijthe.finger closé kafter

passing the cam), they contact both sides of the articles



t.0 be coated and thus. hold the articles ready for coating. The outer end of
each finger is also specially designed, so that the end overl aps (see 28)
with the ends of the two adjacent fingers. The advantage of such an
‘arrangenment is 5 that the shearing feyces exerted by the fingers at the
ends are transferred through the articl’e supported, and onto the
over | appi ng ends of the adjacent fingers. This has the result that little

h f i d hesart i ¢l to_b ted
Cuni'oh has. r cbbi PecEPRtEE aa. HuE A AL F BT Ari iR iR, ksl For Sttt
. f Fi Is [
components 295E dutsPCelUNBE LalHEERgEE 18 BR08 SoeltaIl MR, sa4s
- Which are origpial efea8Ha I8 aETREs! Ps@BC28) I REEHORhe2BAAN B OB tl
- conponent 22b containing all the fingers 24b which are orientated and

~deformed in thgjaéert #ingetson, THI aBvhneageNBENBLLH aheah:&%gélngetﬁﬁﬂ jand
W

secured back to back, so that the arrangenent shown in Figure

overl appi fg fihgerehésshedringdforbes exerted b the Feaberes a®f thie ends
apparatus will be seen fromFigure 2, and in particular, it can be seen

that the pl atarg tekhsPérred bbrooghdtherarkjcie suppotrited, phdnentanche
secondly in a horizontal plane. The plating cell can be noved in the
vertical sensevesbapbingiendanchethevadiapers fangeven r Fhisi hast Ghehe

conveyor arrangenent between an .
: result that little or no shear forces are accordingly acted

,' ' upon the articles to be coated (which has resulted in

~ 10 damage in prior art arrangements).

-As will be seen from Figure 3, the euppo:t member
22 is made of two independent components 22a and 22b, one
component 22a incorporating all the fingers 24a which are
orientated and deformed in one direction, and the other

15 eomponent 22b containing all the fingers 24b which are
orientated and deformed in the other direction, which two
components are then placed and secured back to back, so
that the arrangement shown in Figure 3 with overlapping

U fingers is achieved.

20 Other features of the apparatus will be seen from
Figure 2, and in particular, it can be seen that the
plating cell 21 can be moved firstly in a vertical plane,'
and secondly in a horizontal plane. The plating cell can
be moved in the vertical sense, so that it can be moved up

25 and down relative to the.conveyor arrangement between an
upper and operational position and a lower and

inoperational position in order to make sure that the



«

upper and operational position and a | ower and inoperational position in »

order to nmake sure that the articles to be coated.26 are i-n contact with
the electrolyte in the plating cell. Secondly. the plating cell~ 21 is '
noved in a horizontal plane, such at when the plating cell is in the,“

| ower position, it can be renoved 5% out from underneath the conveyor

arrangenent to a position (see dotted outline in Figure 2) adjacent the'“ e
el nt enan %‘—S@?%%‘E%% e B a1 aﬁyﬂrawec A 507 s provided
are prov Goacracigye %2%850&”% i SSEHELY at%ﬁ(%gvrfﬂ%f $6dire”

vertical pjagg. m05§& EBVSUEB& 3%3 % ont cﬂ” ﬁh#%égggélng cell can

be nanually noved by grlpplng € Si ting cel

A supply bagkiRg be1al sg 18 %evu@%rt eds%mlfaiﬁ e "ééapﬁep s, ect ol yte
e 3 :%e pr

in the c when necessary. A protective cover can al so OV|ded over -
t he sgppootu—.aframgeﬁ&ekﬁea&hame%onbey@rxd@rﬁ&%@@%@ Wd e pd$h €16
articles 26 which is acting as an anode’in the electrolysis process S
brushes -20séaofothednpuailénpr dni Bdduzeoly tadsacierns tle/ iovrvifod see 13) to
contact the support nenbers and thereby conduct current through to the = -
articl es @srangement where an operator can then access the plating

cell for méintenance purposes.. In this régard;ja'stpport
mechanism 30 is_provided fo; the plating cell, and
10 furthermore, hydraulic cylinders'(nqt“shoﬁn)-are'prbvided
to move the support mechanism 30 and plating cell 21 in the
vertical plane. For movement in thE'horizontal}plane, the
plating cell can be manually moved by gripping handles 32
on the side of the plating cell. A supply-taﬁk"?g is also
15 provided to replace or "top up" the electrolyte in the cell
when necessary. A protective cover 33 can also be provided-
over the support arrangements 18 and 20.
In oxrder to pass current to the articles-zs which
is acting as an anocde in the electrolysis process, brushes _i;)_
20 (not shown) are provided above the electrblyte tank (see
13) to contact the support members'and-the:eby conduct
current through to the articles 26.
Referring to Figure 4, an aPPérétu5734“for
loading the article to be coated to the support'stfucture
25 is shown. In particular, a stack of articles 36 to be
coated is shown which are then vacuuﬁ sucked (see 38) to a

wheel inserter section 40 which then movefthe'articles into



Referfing to Figure 4,, an apparat us 34“for:lbading the article to be coated

to the support structure 25 is shown. |In particular, a stack of articles
36 to be coated is shown which are then vacuum sucked (see 38) to a whee
i nsertier- section 40 which then novethe articles into a feed conveyor 41

havi ng a nunber of slotted feed sections.42. Thereafter, hydraulic
cylinders 44 are shown which act to push up the articles to be coated from

are synchroni Sedbd SETeRoh it dEmubRy R Srltats Sof TR ed 1964 &b ©
Thereafter thg.finggrs. feteq_'l Oﬁg{h‘ﬁ%ﬁ% fjaﬁ;&efé n@ﬁgr%eg%;ﬁﬁywﬂgéﬂ b€

articles for subsequen ransp conveyor ure

unl oadi ng app%a%ﬁoh%ﬁ Und N i xdd '€A 8Se YA AR B Stﬁ@%ﬂ\é@aefééé

fingers are sync nized to open and release the articles and drop these

into recei Vi NgeghQbhsA 3 ritid A HE GG CONVENS ' s1dSport eseRkd Blird h@sEch
articles are dropped by gravity at the end of the receiving conveyor onto

stacki ng sunnare sZndhrchibed ey eddreratiriie tdemartimé eso i adept stivek (see
54). In such an apparatus, due to the vertical orientation of the conveyor,
a nunber of asaritdledesuppderdafiictnirdse chindgeErprame detbsed saf yesi aleshyrt
side, which neans that a nmachi ne has increased capacity over simlar
time to securely hold the articles for subsequent
transportation by the conveyor.
) In figure 5, an unloading apparatus 46 for the
10 articles now coated is shown where the fingers are
- synchronized to open and release the articlés_and drop
these into receiving slots 48 on a receiving conveyor 50,
whereafter these articles are dropped by gravity at the end
of the receiving conveyor onto stacking runners 52 which
15 thereafter drop the articles into a stack (see 54).

In such an apparatus, due to the vertical
orientation of the conveyor, a number of article support
structures can be provided closely side by side, which

ij' means that a machine has increased capacity over similar
20 prior art machines. Furthermore, since each support
structure is split into a plurality of individual support
members (which incidentally only a few of which are shown
drawn in Figure 1 for simplicity), it is much easier to
repair such when they are damaged since the whole support

25 structure does not has to be repaired. Finally, the

. fingers are such that no shear forces are transferred to



20 prior art machines. Furthernore, since each support structure is split
.into a plurality of individual support nenbers (which incidentally only a
‘few of which are shown drawn in Figure 1 for sinplicity), it is nuch easier
to repair such when they are danaqﬁg since the whol e support 25 strucuuﬁe
does not has to be repaired. Final ‘the fingers are such that no shear
forces are transferred to the article being coated which | eads toi ..
much Iess dana . Such articul arl useful for platlngﬂ
| C stri pstt ?F%?E g?lEEnCPﬁEFgafV che EﬁeF@d mup SemagGement
however, éﬁ be used for any type of artlcle reqU|red to be

electropl ?0 15 20 25 11 CLAI MS 1. An electroplatlng

appar at us Conpr'sln§u8h98n¥§¥ﬁine is particularly useful for plating
IC strips, so that they can thereaftergbé_soldered. The
5 arrangemeht, hpwever,-could be used for ény type of article

required to be electroplated.

10
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25



arrangement to support articles for plating, and a series of 5
el ectroplating Ireatnent vessels adjacent to the conveyor arrangenent

t he
conveyor arrangenent being nounted and rotated abou “m“&‘“““‘m““\
hori zont al- axes, such that the conveyor arrangenent no \“‘ Rt
subst anti al | y vertical plane., wherein thd conveyor arrangémeht Conprises

at | east one support structure made up of 10 plurality of support
menbers, -each of MQF%-MMH menbers holds a plurality of articic contact
menbers which are used to grip and secure the articles for plating, and
wherein at | east one of the contact nmenbers has a portion which overl aps
with the corrrespondi ng portion of adjacent contact nenbers such that any
article being plated and 15 An ekppaliteg bypdrines conipgizsingrenhawsysérs hel d
bet ween the overl apping portions of the contact nmenber(s), the contact
menber (s) bei ng ”D%(ﬁmoggnﬁ-ﬂ WBeRubMRt PRBLIES Oftt: phuihb! SIndPQSiHE yhere the
contact nenber(s) Is en and its overlapping portion not in engagenent
with either thg articles to be plated or .adj t ntact nmenbers, and 20
a second posi t$ on b\]/ﬁ%lrr%rﬁ?th“@ l?‘@ﬁ'ﬁé@t“ﬁé%ﬁ’%ﬁ ?és'flq‘l?gmicﬁg‘&ygf gseP poSrti on and
Its overlapping portion in contact either, wwth the article to be plated or
adj acent contact nE¥pb&pPaVeysr arrangement ﬁﬁ“&pﬁ%&’t“&i“és agd goltededbpdl aim 1
wherein thc conveyor arrangenent conprises a plurality of support

structures, eacsutsfandaliyl hetippualt axesr sechutled theicngvayederrupgabhest plurality
of support nenbers. 3. An apparatus as clainmed in either Claim 1
or 2 moves in a substantially vertical plance, whercin the conveyor

K-/ arrangement comprises at least one sup-por_!. structure made up of

10 plurality of support members, each of which support members holds
a plurality of articlc contact members which are used to grip and
secure the articles for plating, and wherein at least one of the contact
members hasa pcsi'li(:n which overlaps with the corresponding portion
of adjacent contact members such that any article being plated and

15 supporicd by the contact members is held between the overlapping
portions of the contact member(s), the contact member(s) being

- movable between tv;/o positions, a first position where the contact
member(s) is open and its overlapping portion not in cngagement
with cither the articles to be plated or adjacent cg:mlact members, and

20 asccond position where the contact member(s) is in a closed position
and its overlapping partion in contact cither with the article to be
plated or adjacent contact members.

2. An ap.paratus as claimed in Claim 1 wherein the

conveyor arrangement compriscs a pluralily of support structures,



menbers are renovable. 5 4. . , ' An apparatus

precedi ng cl ai mwherein the conveyor arrangenent
a mll "lg t two series of support structureS. 5. * An \
appar atws wasscl aimed in any preceding claimwhich has a | oadi ng secti-

whi ch section includes means to vacud@d.suck 10 a plurality of arti.cl es

to be plated one at a tinc froma stack ontao an inserting machine, 6.
An appar atus asichldfi saidl supp@t atmrctusesnbeingi maddepaot acbhmlayeuf i nserted by
thc inserting nechanisminto a feeding mechanism 15 7. An -

apparatus as cgu?,bg@dmd%&g_al m 6 wherein the articles are pushed up from
within the feeding nmechanismup into contact with the overl appi ng portions
of the cont acty .memnber s, ct, ej ron d to open and
cl ose at the appr opri at ehF n‘@%pg%’ n‘gmﬁds ,,P ithee Sdl%& gr grtzés as clained:

in any preceding clai,mwhich is also provi %ﬁd W t h an unI oadi ng secti on,

al
whi ch” secti on VBEEM™/BE SHPRATLEIPLISHTE I HO¥EPEd down from the support

menbers. 9. An apparatus as clainmed in Claim8 wherein neans.are
provi ded t® plhce the arfnchrparatpt @sselatmed in any proaedimg) elaim11111111111111
10. An apparatus as clained in any preceding claimwherein sone. of

t he contact newhatih thiceconosadlacranpemen ctd:mrarn:r.s ahjeast two series of

support structures.

5. An apparatus 4s claimed in any pri:ccding claim which

has a loading seétion, which section includcs means 1o VaCuuiﬂ' suck \J
10  a plurality of articles to be plated one at a time from a stack onto an

inserting machine.

6. - An apparé’ms as claimed in Claim 5 wherein .lhc

articles are inscried by the inscriing mechanism into 2 'fcc'ding

mechanism.
15 7. : An apparatus as claimed in Claim 6 whcrqih' the

atticles are pushed up from within the fecding mechanism up into )

contact with the overlapping portions of the contact members, the
conlact members being synéhmnizcd lo open and closc at the
appfopriate time.

20 8§, An apparatus as claimed in any preceding claim which
is also pmvidcd with an unloading section, which scction receives
plated articles dmppéd down from the support members.

9. . An'apparams ag claimed in Claim 8 wherein means are

provided to place the articles into stacks,



whi | st the rest of the contact nenbers are rmovable in The OppoSite

direction. 5 11. ) " An apparatus as clainmed in g f |
t he contact nenbers novable in one direction are nount e(jmmmﬁummi!ﬂglt .
and, ifderein all the other contact menbers novable in the othec- air on
are Wetinted on anot her conponent, the t wd Znnponent s bei ng j oi ned toget her
to forma support nmenmber. 10 12. . An agpparat us gs clfgi.med I n any
preceding clai m wikei n t he ABniRRRFalR 78 cFlaimd 1 rfi“ﬁ_’nd’é‘é“ﬁﬂ’ghtg Wvable in a
direction which is opposite to the direction the adjacent contact nenbers
nmove. 13. v reinpsant afstha sontiiet mendbény asqmqyerbleddiong difeation.15

wherei n the overl apping portions of the contact nenbers overl ap each other

in a substantial | ypNi@tthe fdst RE AREcontdet members ard\modabkeriatihe opposileai ned in
any preceding claimwherein the contact nmenbers are arranged side by side,
and are orientat eddi[_cc&ﬁioﬁltersect each other in a substantially vertical

pl ane. 20 15. " An apparatus as clained in any preceding claim

wherein the overl ing porti,on of the_contacs. or ((5)..1 8. Si ted at the
outer end of the gﬁﬁt act nenﬁ@r?pé’)’f‘ﬁ%?s S of E’nl"g{ égt‘?ié‘%f:a‘m ﬁg“ appar at us
substantially wherein described with reference {o the acconpanyin

draw ngs. contact members movable in one direction are mounted on”onc
component, and wherein all the other contact members movable in
the other- aircction arc mounted on another component, the two
\_/ components being joined together to form a support member.
10 12, - An apparatus as claimed in any preceding claim
wherein the contact members are arranged to be movable in a
* direction which is opposite to the direction the adjacent contact -
members move.
13. An apparatus as claimed in any preceding claim
15 wherein the overlapping portions of the contact members overlap
cach other in a substantially vertical plane.
p 14. An apparatus as claimed in any preceding claim
- wherein the contact rhcmhcrs are arﬁmgcd side by side, and are
orientated to intersect each other in a substantally vertical plane.
20 15, An apparatus as claimed in any preceding claim
wherein the overlapping portion of the contacl mcmbcr(s) is stated
at the outer end of the contact member(s).
16. An electroplating apparatus substantially wherein

described with reference to the accompanying drawings.




