60394 569 Systen1for processing electrical or electronic conponents The
presént invention relates generally to a systemfor processing el ectrical

or el ectronic conponents. In particular, the invention relates to:

appagatus for processing generaldy flat bodies each conprising at |east one
el ectrical or electronic conponent; to a carcigr-for such conponents; and
to a naga2|ne for such conponents. There are now becom ng increasingly
popul ar "plastic |eadless chip carriers”, known as "PLCC s", and "smal |
outline |ntegrated599PéuF§§ known as "SC]Cfs" These are forned from "quad
flat packs" which have a rel agigeks 2t pk gsiggl abadtafcal ®Fan Vi ew,
and wth | eads projecting fromall four |des I n the sa pl ane as the flat
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provided in strip form h | a ngi I
edge of the strip. The ?P% 8§e§gﬂk EHQEQEEB# k%fgggs %Qﬁgrgf520£8ng|% gtgﬁd
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order to coat the FBLHLSHf PﬁeSBSEpﬁﬂ@ﬁ?EenF?e R bPdRPgREIDe g?ﬁ such
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"plastic leadless chip carriers", known as "PLCC's", and
"small outline integrated circuits" known as "SOIC's".
These are formed from "quad flat packs" which have a
relatively flat body, rectangular in plan view, and with
leads projecting from all four sides in the same plane
as the flat body. The leads, normally of copper, are
bent to the required shape so as to form either a PLCC
or an SOIC. Such quad flat packs are typically provided
in strip form with a continuous metal edge along each
longitudinal edge of the etrip. The strips may for
example be about 15 to 20 cm long and about 1 to 8 cm
wide.

It is known to apply solder to the leads of such
components after the leads have been bent to the
.required shape by immersiort in a bath of molten solder.
Alternatively, an electroplating method can be used to
coat the leads of the components before bending of the
leads.

The manufacturers of these strips generally put
stacks of about 100 strips in suitable magazines for
ease of transport and storgge. In order to coat the
leads of the components, tge 1nd1v1dual strips are
removed from the magazines to allow the strips to be
dipped into a suitable bath of solder or plating
solution. 'One known apparatus for this purpose has a



Substitute sheet- 3 Cctober 1997 -2- robotic arm which picks up a strip
frbmthe top of a mmgazi ne, using a pneumatically operated suction device,
and conveys the strip to a clip provided on a conveyor belt. The nagazi ne
issspring |oaded so that a strip is always available at the top of the
magazi ne. The clips on the conveyor belt a‘reza‘rranged to grip the tops of
the strips on two opposing faces thereof. This apparatus suffers a nunber
of di sadvant agesroleidi ardvehiegepicks hep r&l stiiel fromnghs yedye &f g of the

robotic arm ie. _the time taken to conpleie e cycle o i ckin a
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t han the maxi mum processing capacity of |ater Stages © he appar at us.
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relatively long cycle time means that the apparatus aé a

whole, taking into account subsequent processing stages,

may not operate at its maximum efficiency in that the

rate of supply of strips may be less than the maximum

processing capacity of later stages of the apparatus.

Additionally, this apparatus is not always reliable
as the magazine is relatively complex and prone to
problems. The mechanism for ensuring that there is
always a strip at the top of the magazine sometimes
malfunctions so that the strip is either below or above
its correct position. 1In such circumstances, it is
difficult, if not impossible, for the robotic arm to
pick up the strip. '

According to one aspect of the invention, there is
provided an apparatus for processing generally flat
bodies each comprising at least one electrical or
electronic component, the apparatus comprising means for
receiving a stack of component bodies and means for
removing a component body from the bottom of said stack.

By removing a strip from the bottom of the stack
thereof, gravity ensures that each successive component
body drops into the right position to be removed easily

Y



a sald stack, th
ocfober 1997 -3-
opposite edges of a said conponent body, at |east one of the supports being
resiliently urged towards the other for securing the conmponent body. By

renoving a strip fromthe bottom of the stack t-hereof,
each successive conponent body drops into the right position to be renoved

e conponent body carrier conprising Substitute sheet -
first and second supports for engaging at |east part of
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gravity ensures that
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projection may be arranged on conveyi ng neans, fQq exarrpl e an endl ess belt
or chain one projection need only move below the stack in order

to remove a component body from the stack, whereby the
use of pneumatic suction cups is avoided. The
projection may project laterally below the stack, but
preferably it projects upwardly. Thus, in a preferred
embodiment at least one projection projects upwardly and
has a height which is substantially equal to or less
than that of each component body so that the component-
bodies can be removed one by one from the stack. To
avoid problems with tolerances, the projection may for
example have a height which is 10-20% less than that of
a single component body.

The at least one projection may be arranged on
conveying means, for example an endless belt or chain
conveyer, which is arranged to move below or to one side
of the stack. The provision of such conveying means
allows the component bodies to be quickly and easily
removed from the stack. In the case where the conveying
means moves below the stack, the projection will
normally project upwardly, whereas if the conveying
means moves to one side of the stack, the projection
will normally project laterally below the stack. One or
more, but preferably two such conveying means can be
used, each having at least one projection. 1In a
preferred embodiment, a pair of spaced apart parallel



conveyer, which is arranged to nove below or to one side of the stack. The
provi si on of such conveying neans allows the conponent bodies to be quickly
and easily renoved fromthe stack. In the case where the conveyi ng neans

moves bel ow the stack, the projection wll Substitute sheet - 3 Cctober
1997 -4- normally project upwardly, whereas af -the conveying neans noves to
one side of the stack the projection will normally project laterally bel ow

the stack. On f bl h b
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Accordingly, it gap being provided below the stabilising means to allow
the bottom component body to pass thereunder. The
stabilising means may for example be a plurality of
stabilising poles which extend vertically next to the
stack. These can stabilise the stack to prevent it from
toppling over. For example two such poles may be
arranged in front of the stack and two behind it.

- As the apparatus may now achieve greater processing
speeds as.compared with the prior art arrangements, the
stack of strips may be used up quickly. Accordingly, it
is preferred that the apparatus is arranged to
accommodate a plurality of stacks which can be
successively used. Thus, the supply of stacks may be
replenished without disturbing the operation of the
apparatus. Preferably, therefore, the receiving means
is arranged to receive.a plurality of stacks of
component bodies and to advance a stack for component
body removal when the component bodies of a previous
stack have been removed. In one preferred embodiment,
stacks are advanced by the stabilising poles behind the
stack, which stabilising poles may be provided on an
endless chain conveyor or the like.

A component body carrier is preferably arranged to
receive a component body which has been removed from the



is.preferred that the apparatus is arranged to accommodate a plurality of
st acks which can be successively used. Thus, the supply of stacks may be
repl eni shed wi thout disturbing the operation of the apparatus. Preferably,
therefore, the receiving nmeans is arranged to receive a plurality of stacks
of conponent bodies and to advance a stack-fgr-conponent -body renoval when
t he conponent bodi es of a previous st ack have been renoved. In one

preferred enbodi % Sgbs% heet - Oct obe 397 stacks are
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for securing the component body. This allows the
component body to be firmly held and allows a range of
differently sized component bodies to be carried.

The component body carrier is preferably supported
on an endless chain. Thus, component bodies held at
their edges can be conveniently transported whilst being
subjected to desired processing steps, for example
electroplating. Such an advantageous carrier could in
fact be loaded by arrangements other than that described
above and accordingly the carrier is inventive in its
own right.

According to a second aspect of the invention,
therefore, there is provided a carrier for a generally
flat bbdy comprising at least one electrical or
electronic component, the carrier comprising a plurality
of holders, each holder having an upper support member
and a lower support member and biasing means for urging
at least one of the support members towards the other,
the component body being supported at locations along
opposite edges thereof by the upper and lower support
members, the holders being supported by link members of
an endless chain. One or two individual holders may for
example be provided on each chain link.

Where the component bodies are to be treated by an



According to a second aspect of the invention, therefore, there is provided
a tarrier for a generally flat body conprising at' | east one electrical or

el ectroni c conponent, the carrier conprising a plurality of holders, each
hol der havi ng an upper support nenber and a | ower support nmenber and

bi asi ng nmeans for urging at |east one of thessupport nenbers towards the

ot her, the conponent body ‘being supported at |ocations al ong opposite edges
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st ep. the chain links should be made of or be coated with a
suitable insulating material. Current may be supplied
via both the upper and the lower support members, but in
practice this is not necessary and it may be convenient
for only one set of support members to perform this
function.

It will of course be appreciated that the component
body carrier can be used to support the component bodies
for any.desired processing step.

A magazine will normally be used to transport a
stack of generally flat component bodies to the
processing apparatus. As the size of the component
bodies, for example the width of a strip of integrated
circuit components, may vary, separate magazines have to
be provided for each size of component body which ‘can be
inconvenient as a range of differently sized magazines
need to be kept in stock.

According to a third aspect of the invention there
is provided a magazine for retaining a stack of
generally flat bodies comprising at least one electrical
or electronic component, said magazine having engaging
means for engaging opposite edges of the component
bodies in the stack, the engaging means being adjustable

. to accommodate differently sized component bodies.



A magazine will normally be used to transport a stack of generally flat
cofiponent bodi es to the processing apparatus. As the size of the conponent
bodi es, for exanple the width of a strip of integrated circuit conponents,
may vary, separate nmagazi nes have to be provided for each size of conponent
body which can be inconvenient as a range ef7differently sized nmagazi nes
need to be kept in stock. According to a third aspect of the invention

there is provided a i ge aining a stgck of generally flat _bodies
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to unload the magazine, the legs are di omthe edges o he
conponent bodi esOPB8S8S {8Ifi MPVRREet hato engagement with the opposite

edges of the component bodies, and the blocking means
comprises a pair of opposed feet provided on the
respective legs for blocking said end of the magazine.
With such an arrangement, the engaging and blocking
means are operable simultaneously. When it is desired
to unload the magazine, the legs are disengaged from the
edges of the component bodies, so as to minimise the
risk of damage as the bodies and the magazine undergo
relative movement.

The engaging means may be linearly slidable, for
example laterally of a stack of strips. Preferably,
however, the engaging means is pivotable about an axis
perpendicular to the faces of the component bodies.
Where the engaging means comprises a pair of opposed
legs, such a pivoting movement can conveniently bring
each leg into engagement with the opposite edges of the
component bodies. Although there may be just one
engaging means, preferably two or more are provided. If
two pivotable engaging means are provided, they are
preferably brought into engagement with the component
bodies by being pivoted in opposite directions.

Certain preferred embodiments of the present
invention will now be described by way of example and
with reference to the accompanying drawings in which:



ri sk of damage as the bodies and the nagazi ne undergo rel ative novenent.
The engagi ng nmeans may be linearly slidable, for exanple laterally of a
stack of strips. Preferably, however, .the engagi ng neans i s pivotable about
an, axi s perpendi cular to the faces of the conponent bodies. Were the
engagi ng nmeans conprises a pair of opposed-lg&gs, such a pivoting novenent
can conveniently bring each leg into engagenent.with the opposite edges of

t he conponent bodi es. ugh; t here rmay be.j uUst.one engagi ng_neans,
preferably two or nnrgfééggp?oﬁ%d%dse¥?géﬁE} ?V%%%%I%ﬁegﬁaﬁPﬁﬁrﬁggﬁsfgfe
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exanmpl e and wit F+@¥¥€ehée to the acconpanying drawi ngs in which: 8

Figure 1 is a perspecrig@réiw&@faaﬁeﬁ%s@é@i\k@ \F:E’éwpéﬁcﬁsﬁf‘ﬂ?sééﬂt?%eff
r

Integrated circuit cogPonents;_Fl ure Is a side_view of_pa of e

apparatus of Figure 1F1EHRre 18| %F?ﬁﬁé&ﬁ%§+9%a¥i%%F%fa%gé9r1ﬁn%a$VTEV;

Figure 4 is a croSsFigatéeonallvustrst Dig howeeldctMiof clhirpeiie Bs

Il lustrating how el e tr%caﬁurrent IS supplied to the strip carrier; Figure
e

5is a schenatics%?%.l s?&ﬁﬁ?ﬁf+ﬁw§ %%?Fb I's noved to and positioned
in the strip carrier,Figroneng isea séchematt ipgslan onsew, siBowingnbo®; aFi gure
6 shows cross-segi] V| t | SkLi ;
Figure 7 is a pe%%g%ﬁ' %eh%%voé %?ds %%%%n%%%i%n?ﬁ%fé%ﬁgpsﬁ%gep’
processi ng apparsiewingrehe 0ebrip htporiticnpphy Bf GeardcBl stacks of

strips; Figure 8 i s apphdfe Vs C¥his [BFoSPPERL HSnE] F1OWECOf the strip
at positions A, B, C and D;

Figure 7 is a perspective view of a second
embodiment of the strip processing apparatus, provides a
continual supply of vertical stacks of strips;

Figure 8 is a plan view of the apparatus of Figure
7;

Figure 9 is a perspective view of a magazine for a
stack of strips;

Figure 10a shows a plan view of the magazine of
Figure 9;

Figures 10b and 10c show plan views of the magazine
of Figure 9, when containing a stack of relatively wide
and relatively thin strips respectively; and

Figure 11 is a perspective view of an
electroplating tank for electroplating the strips.

Reference will now be made to Figures 1 and 2 of
the drawings which show strip processing apparatus 2 for
delivering strips 4 of integrated circuits to a strip
carrier 6. The strips are arranged in a vertical stack
8 which is located against a pair of stack stabilising
poles 10, laterally spaced apart along the front
longitudinal edges 12 of the strips. A pair of
laterally spaced stabilising poles 10 is also provided
behind the stack 8 (not shown in Figure 1), in order to
ensure that it does not topple rearwardly. The stack 8



Figure 9 is a perspective view of a magazine for a stack of strips; Figure
1Ga shows a plan view of the nmagazine of Figure 9; Figures 10b and 10c show
pl an views of the magazi ne of Figure 9, when containing a stack of
relatively wide and relatively thin strips respectively;, and Figure 11 is a
perspective view of an electroplating tank-f8r-electroplating the strips.
Ref erence will now be nade to Figures 1 and 2 of the draw ngs which show
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arranged wth a sgac rgv%% Wﬁlggnbirgnlzaglon by drive sprockets 26 in
planes parallel to the end faces 28 of the stack 8.
Each chain 25 is provided with a number of projections
30 which are arranged with a spacing 32 which is greater
than the width 34 of the strip 4. The projections 30 on
each of the chains 25 are arranged to be transversely
aligned such as shown in Figure 1. The projections 30
have a height above the tracks 22 which is equal to or
slightly less than the height 38 of a strip 4.

In use, a stack 8 of strips is deposited between
the stabilising poles 10. The strips 4 are conveyed,
one at a time, from the bottom of the vertical stack 8
by the projections 30 on the chains 25 to the strip
carrier 6. In particular, the chains 25 are driven in
the direction of arrow A. Projections 30 on each of the
two chains 25 come into contact, at the same time, with
the rear longitudinal edge 14 of the strip 4 at the
bottom of the stack 8. As the chains 25 continue to
move in the direction of arrow A, the bottom strip 4 is
pushed from below the stack by the projections 30,
through the front gap below the front poles 10, and is

.conveyed to the strip carrier 6. The following pair of
projections 30 then remove the next strip 4 and so on.
Thus each strip is individually delivered to the strip
carrier.



than the width 34 of the strip 4. The projections 30 on each of the chains
25 are arranged to be transversely aligned such as shown in Figure 1. The
proj ections 30 have a hei ght above the tracks.22 which is equal to or
sl.ightly less than the height 38 of a strip 4. In use, a stack 8 of strips
i s deposited between the stabilising poles 7 -The strips 4 are conveyed,
one at a tine, fromthe bottomof the vertical stack 8 by the projections
30 on the chains 25 t oHdesttily eadildrels Gil1Nnpd bieC dedoried Ghainmdte2S
are driven in thﬁkgﬁﬁﬁﬁth of arrow A. Projections 3Q on each of_  the two
chains 25 cone i et Bartyprlanreferencs £ FRgures 1 67¢ Sudi nal

edge 14 of the stThep strilpd e v hEDImMfainkd shaak vertAsallhelelha By a5
conti nue to nove

n | rect. af . anrow.A, _the_bott.omstrip 4 is jpushed
from bel ow t he slpal(‘:lkrtag?tg)he&grlﬁ%e}ﬁlid&% %ﬁ,léFﬁFogahw%‘ﬁ'g%} Pt %8 tﬁgl SR t he
front poles 10, &he ilsinksnvdyef tam tendlesisi pheanr #ér. 6 InThdifsol | owi ng pair
of projections 3 %Qﬁﬂ v ##y% t ri d,so Uus,..e strip
is individually g'iveﬁg t’ Q% e s%&%btégrpgéﬁéég 4? T%ﬂpt%ﬁé%gt%%%hbarrier
6 will now be deddmkhdd andmpachiataiip wst grpapedcataeveslyr specedo aPrglr es
1 and 3. The strijRat i3 TRIEHA e de QzVEEE'Sﬁ|uBbéEesQ$pérﬁ|Hb%bb&y of
I ndi vi dual hol ders 42 which are mounted on the |1 nks“44 of "an_endl ess chain
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t he opposed IongﬁFﬁ@Pﬁ * edges 12 and 14 of the strip 4 are gripped. The
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Spring 52 which Hises, WP APRSLAIRIRG «33:0"82! AMRLAS HliBcLOVRE (RpRS"
' member 48 down towards the lower member 50. A T-bar 54
is provided on the upper member 48 against which the

lower end of the spring 52 rests, the upper end of the
spring 52 acting against the underside 56 of the
respective link 44. The upper member 48 has an inverted
V-shaped portion 58 at its lower end in which the upper
longitudinal edge 14 of the strip 4 is accommodated.

The lower member 50 has a portion 59 which extends
downwardly from the link 44, this portion 59 being
spaced apart but parallel to the upper member 48. At
the lower end of this portion 59, there is a generally
V-shaped portion 62, which is substantially larger than
that provided at the lower end of the upper member 48.
The apex of both the V-shaped pbrtion 62 and that of the
inverted V-shaped portion 58 of each individual holder
42 lie along a vertical axis of the holder. The lower
longitudinal edge 12 of the strip is supported in the
base of this V-shaped portion 62, as shown in Figure 1.

A roller 64 is provided at the upper end 65 of the
upper member 48 (omitted from Figure 1 but shown in
Figure 3). The roller 64 contacts a cam track 66 which
causes the upper member 48 to be -lifted up and lowered
so that a strip can be placed between the upper and
lower members 48 and 50 and gripped. This latter



I's provided on the upper nenber 48 agai nst which the | ower end of the
spfing 52 rests, the upper end of the spring 52 acting against the
undersi de 56 of the respective link 44. The upper nenber 48 has an inverted
V-shaped portion 58 at its lower end in which the upper |ongitudinal edge
14 of the strip 4 is accommpdated. The | owedlnenber 50 has a portion 59

whi ch extends downwardly fromthe link.44, this portion 59 being spaced
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such situations, it cessary to supply an electric.current to
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menber 48 and istgcgﬂggggaEﬁgough a suitable slot 69 in the link 44.
This contact 68 can be seen in Figures 3 and 4. When
the chain 46, which is of a non-conducting material or
is coated with an insulating material and which carries
the holders 44, is driven past an electric power supply
member 70, the contact 68 is urged into contact with
this member as shown in Figure 4. Accordingly, an
electric potential can thereby be provided via the upper
support member 48 to the strips 4. It will be
appreciated that an electric current can also be
supplied to the lower member 50 if desired, but
otherwise this member will be coated with or be made
from a non-conductive material.

The method'by which the strips 4 are positioned in
the individual strip holders 44 will now be described
with particular reference to Figures 5 and 6. The
strips 4 are delivered to the strip carrier 6 as shown
in Figures 1 and 2. The strips follow the downwardly
curved front ends of the tracks 22 and in doing so move
from a horizontal orientation towards a vertical
orientation. The front longitudinal edge 12 of each
strip drops into the base of the V-shaped portion 62 of
the lower member 50 and the face of the strip nearest



within the link 44. Part of this contact 68 is arranged to extend through a
suitable slot 69 in the link 44. This contact 68 can be seen in Figures 3
and 4. Wien the chain 46, which is of a non-conducting material or is
coated with an insulating material and which carries the holders 44, is
driven past an electric power supply nenber120; the. contact 68 is urged
into contact with this nenber as shown in Figure 4. Accordingly, an
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position in whi cembbers 4% amad 50)&10nce the strip 4 has been gripped,

there is no need to provide a guide bar 72 and the strip

is then ready for subsequent processing, for example in

an electroplating bath.

Figures 7 and 8 show a second embodiment of the
strip processing apparatus, which provides for automatic
supply of the stack of strips to the chains 25. In-
order to reduce the processing time for each strip, a
number of stacks 108 are provided which can be used in
succession. As before, a pair of front stabilising
poles 110 are provided for engagement with the front
edges 12 of the strips, to help maintain each stack 108
in a vertical configuration. However, the arrangement
behind the stack 108 differs from that of the first
embodiment, in that the apparatus further comprises a
mechanism for receiving a plurality of stacks, to the
rear of the chains 25.

The plural stack receiving means 111, or standby
loader, comprises a plurality of longitudinally spaced
stack advancing poles 112 mounted on a pair of laterally
spaced chains 74. The poles 112 on one chain 74 are
transversely aligned with the corresponding poles on the
other belt. The chains 74 are driven in synchronization
by drive sprockets 76 and move in a horizontal plane.



position in which it is lowered so that the strip is firmy gripped between
t e upper and | ower support nmembers 48 and 50. Once the strip 4 has been
gripped, there is no need to provide a guide bar 72 and the strip is then
ready for subsequent processing, for exanple in an electroplating bath.
Figures 7 and 8 show a second enbodi nent ofl3he strip processing apparat us,
whi ch provides for automatic. supply of the stack of strips to the chains
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thereby be removed in the manner described previously.
When the last strip of the stack has been removed, the
chains 74 are indexed forward so that the next stack
108B is in position and strips can be removed therefrom.
Accordingly, the stacks can be replenished without
interrupting the operation of the apparatus.

Reference will now be made to Figures 9 and 10a
which show a magazine 120 suitable for storing and
transporting a stack of strips such as hereinbefore
described. The magazine 120 has a horizontally disposed
upper rectangular plate 128 formed with a pair of
longitudinally spaced vertical holes through which two
rods 126 extend vertically. The rods are attached, at
the bottom endé thereof, to a stiffening collar 122
which is provided with a pair of inWardly directed stops
138 on each side thereof. To the plate 128, two strip
engaging members 130 are pivotally attached so as to be
pivotable about vertical axes. The engaging members 130
each have an upper portion 132, the axis of which
extends parallel to the plane of the plate 128. The
upper portions 132 are longer than the width of the
plate 128 and are pivotally connected thereto. From
each end of each upper portion 132 two leg portions 134
extend perpendicularly, these leg portions 134 being



| ocating poles 110 at the front and the two fowardnost stack advanci ng
pof es 112 at the rear (see Figure 8). Accordingly, when the projections 30
contact the strip at the bottom of stack 108A, the bottom strip can thereby
be: renoved in the manner described previously. Wen the last strip of the
stack has been renoved, the chains 74 are-i hdexed forward so that the next
stack 108B is in position and strips can be renpved therefrom Accordingly,

the stacks can be.repi& F ége@h%n f&@gtlégteri‘yq{ﬁggeﬁ@ p %i of the

apparatus. Reference Figures show a
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the magazine in the direction of arrow D. The magazine
may be inverted to facilitate loading. The engaging
members 130 are then pivoted in opposite directions so
that the leg portions 134 thereof come into contact with
the opposed edges of the strips 4, i.e. the sides of the
stack of strips. The feet 136 of the retaining members
130 rest at least partially under the stack to thereby
retain the stack in position. '

Figure 10c shows how the magazine can be used with
a stack of narrower strips. The retaining members 130
are again pivoted in opposite directions until the feet
136 catch under the bottom of the stack. The feet 136
hold the strips in position so that they can be easily
transported.

The magazine is particularly uéeful for loading a
stack 8 of Strips between the locating poles 10 shown in
Figure 2, or between the stack advancing poles 112 shown
in Figures 7 and 8. Once the stack is in position, the
engaging members 130 are turned to the release position
shown in Figure 10A and the empty magazine is lifted to
leave the stack in place.

Figure 11 shows a tank 80 for providing a bath of
electroplating solution through which the strips carried
by the strip carrier 6 may pass. The tank 80 has an



differently sized strips 4. For exanple, Figure 10B shows the nmagazi ne

adj usted for a stack of relatively wide strips, whilst Figure 10C shows the
magazi ne adj usted for a stack of narrower strips. The magazine is initially
in-the pesition shown in Figures 9 and ‘10a, in which the |leg portions 134
abut against their respective stops 138. Thé5strips are then | oaded into
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appropriate modification the system may be used for
processing other generally flat bodies each comprising
at least one electrical or electronic component, which
bodies may have a variety of shapes in plan view, e.g.

square.



solution passes to a reservoir fromwhere it is punped to the bottom of the
I aner cell 81 to maintain the required | ever therein. During

el ectroplating, the chain 46 of the strip carrier 6 travels horizontally
and the strips enter and | eave the bath of solution via the slots 84 in the .
end wal | s. Although the system shown in thel6lraw ngs anﬂl“ﬁﬁ“l“l‘! HﬂmHml s
for handling conponents in the formof elongate strips

appreci ated t hat appropriate nodification the system nay be used f or

processing other generally flat bodies each conprising at |east one
el ectrical or electronic conponent, which bodies nmay have a variety of
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means (30) for renpvi q?h(gf onent od from he ott m of said stack,
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carrier (6) arracngmbrtmu:ebmiw&mmsauhb wmemifma(s@aMi ch has been
renoved fromthe bottomof a said stack (8), the conponent body carrier (6)
conprising first and second supports (48,50) for engaging at |east part of
opposite edges . a s@mhmmtc]mﬁdqedaﬁnlcdm dne wifendian sagugbrts (48)

bei ng resiliently, ‘gﬁg%t ]:tgﬁ ody.
2.  Apparatus as l'lci:kfal d'in %%a%%gé\%eaf%ﬁn sal %Dw n c:Ctﬁ?risrgaﬁr)ls corrlgrl ses
at |east one prol®cATEARged)tamQve ibelaw m@qwm bd@mbx tremavRl@ ( 8)

to thereby rendvempsdmossdy body (4). 3. Apparatus as clained in claim
2, wherein the at

3. Apparatus as claimed in claim 2, wherein the at
least one projection projects upwardly.

4. Apparatus as claimed in claim 2 or 3, wherein the
at least one projection is arranged on conveying means
moveable below or to one side of said stack.

5. Apparatus as claimed in any preceding claim,
comprising stabilising means in front of the stack and
against which the stack éngages during removal of the
bottom component body, a gap being provided below the
stabilising means to allow the bottom component body to
pass thereunder.

6. Apparatus'as.claimed in any preceding claim,
wherein the receiving means is arranged to receive a
plurality of stacks of component bodies and to advance a
stack for component body removal when the component

bodies of a previous stack have been removed.

7. Apparatus as claimed in any preceding claim,
further comprising a component body carrier arranged to
receive a said component body which has been removed
from the bottom of a said stack, the component body
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Apparatus as clained in any preceding cl ai conprising s

(10;110) in front of the stack (8) and agai Zt-which the stack engages
during renoval of the bottom conponent body (4), a gap being provi ded bel ow

the stabilising daanes coatpreiside fHiotdtomHD HrmRa #HEs PSS

t her eunder. Substliute sheet 1997 par a us as
il med i n any FRASATS A FERSCRAT (P [PRORAGS (SPT A T S |
arranged to rece:tompcmqnmmcbdy,y alf Isdaetk o aﬂ)meupmmhaesbmto

advance a stack éﬁpﬂgngn; of a
previ ous stack have een renDJQ%PX¥J EEEtﬂ%paratus as clai ne |ﬁﬂgqh§§

precedi ng cl ai mcamranent fady conponent body carrier (6) is supported by an
endl ess chain (46). 8. Apparatus as clained in any preceding claim
conprising a gui de nenber (72) for engaging one face of a conponent body

(4) to guide it &nto ARRATAGIF AR viElaimesk i (Faighd s etharegumid s

(48,50), and nexdmgdterst NsSdy Nh i iRSS Wd SRBIATRD B Hn té}ﬁim%ﬁaeiﬁ ace
of the conponent body to urge it towards thée guide nenber . A carrier

(6) for a generally flat body (4) conprising at |east one electrlcal or
el ectroni ¢ conpenent ,Apdearatniserdss el dimdddin tdlaicarr ic:aar LoqunmeiSsing a

plurality of hol e.ré (mr%l?er%%r} %%’l(?% havgln gg’ up s%orrg%r{’@r‘g)ec{x(%)
S

and a | ower sup urgi ng 1Y east
one of the suppda grardmr:@: tioway o stilte apt ﬂmt,wetdletdmwﬁlm doutlysgendei ng

suppor ted at | oAl a0 &) s WAAN (PSRl Brddiiedgddie UPPeT

and | ower support
agalnst the opposite face of the component body to urge

it towards the guide member.

10. A carrier for a generally flat body comprising at
least one electrical or electronic component, the
carrier comprising a plurality of holders, each holder
having an upper support member and a lower support
member and biasing means for urging at least one of the
support members towards the other, the component body
being supported at locations along opposite edges
thereof by the upper and lower support members, the
holders being supported by link members of an endless
chain.

11. A carrier as claimed in claim 10, comprising
camming means for urging one of the support members of
each holder away from the other support member thereof,
counter to the biasing means, as the said holder is
advanced by the endless chain.

12. A magazine for retaining a stack of generally flat
bodies each comprising at least one electrical or
electronic component, said magazine having engaging
means for engaging. opposite edges of the component



(48,50), the holders (42) being supported by |ink nenbers _(44) of .ap—m——
endl ess chain (46). 10. A carrier as clained in claim?9, co r|S|n

means (66) for urging one of the support menbers (48) of e I ml iﬂ'ﬂﬂﬂ
away fromthe other support menber (50) thereof, counter t

means (52), as the said holder is advanced b% the endl ess chai n (46) 11. A
magazi ne (120) for retaining a stack of generally flat bodies (4) each

conprising at | gxsdi e eliad rdtlk, the ki Selalrd e IGRMMRREbab]
characterised in thlat sai d. magazj ne hase ené”é‘gﬁ means (130) for engaagleng
&

opposi te edges d&° FREAWMAIHehdiffRrantly semponente Rpiedy means

bei ng adj ustabl e to accommodat e di fferently si zed conponent bodies. 12. A

magazi ne (120) ned in claim 1, VI .ng an .en whi ch the
conponent bodi egé( rn?qad"édb?m? éﬁ%qzan B FY $Hhns
(136) arranged tm.ablv&ulc}sau'mla eminpmerrﬂi Hodilehe aremaadzbll=odirto ithd he
magazi ne. 13. A e ( S , I gi ng
means (130) corrp"{r£ :z;:uﬂa pfﬂ&ﬁﬂocp%{)logﬁg@f#f%ﬁe%&aﬂg|ed oééeﬁrfggég}g?nent
with the opposi tt® etgesimfthehecampgemntbddidisesdn &he magadisski ng means
conprises a pair of opposed feet (136) provided on the respective |egs
(134) for blocking said end of the magazine. 14. A nagazine (120) as
clainmed in clai 41, Amagazine gferdiainedk i gdginy Ieardered®y the

pi vot abl e about eyzRydl ( fgyoﬁﬁa{}f&‘@&ﬂﬂﬁsé&é hR ifrd&Fs plpdderl Q@g@ﬁ@ﬁaﬁl@' es

(4). 15. A magazine as C|alm.=i_9 i.n any of, cl ai 11 19 14, ri sing
a pair of engagi . with the op9051te edges of the’ com nent

bodies, and the blocking means comprises a pair of
opposed feet provided on the respective legs for
blocking said end of the magazine.

15. A magazine as claimed in claim 12, 13 or 14,
wherein the engaging means is pivotable about an axis
perpendicular to the faces of the component bodies.

16. A magazine as claimed in any of claims 12 to 15,
comprising a pair of engaging means.

17. Apparatus for processing generally flat bodies each
comprising at least one electrical or electronic
component, substantially as hereinbefore described with
reference to the accompanying drawings.

18. A carrier for a generally flét-body comprising at
least one electrical or electronic component,
substantially as hereinbefore described with reference
to the accompanying drawings.

19. A magazine for retaining a stack of generally flat
bodies each comprising at least one electrical or
electronic component, substantially as hereinbefore
described with reference to the accompanying drawings.



