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APPARATUS AND METHOD FOR
PICK AND PLACE HANDLING

FIELD OF THE INVENTION
This invention relates to an apparatus and method for the pick and place handling
of high density electronic packages, and in parﬁcular to the handling of such packages

after they have been separated and through subsequent processing.

BACKGROUND OF THE INVENTION
| High density electronic packages are conventionally formed in rectangular arrays
on a common substrate. The electronic packages must then be separated before
proceeding to subsequent treatment and processing steps. | This separation is
conventionally done by a saw that cuts the substrate between the packages while the
substrate is held on a cutting chuck by vacuum.

Following the cutting process the electronic packages must undergo a number of
processing steps such as cleaning and drying before being transferred for further
operations in the manufacture of desired integrated circuits. In these processing steps it is
important that the orientation of the electronic packages is not changed because many of
the further operations may be designéd depending on a particular orientation of an
electronic package. It is impoﬂant- therefore | that after separation and during the
subsequent processing the electronic packages are kept in the same relative configuration

and orientation.
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PRIOR ART

In the prior art this is conventionally achieved either by “nesting’ techniques, or
by keeping the separated electronic packages on the vacuum cutting chuck during the
furthcr processing. Nesting techniques can be divided into two categones using bottom
nesting carriers, and using top nesting covers. In both cases.the separated electronic
packages are held in the original conﬁgqration and orientation by either a carrier from
below or a cover applied from above — a so-called “nest” — and the packages are held
within the ﬂest during further processing. US patents 6165232 and US 6187654 describe

such techniques‘. ’
o An alternative technique is simply to keep the separated packages on the vacuum
cutting chuck during subsequent processing such as washing and drying. A difficulty
here, however, is that this means that during this further proéessing the cutting chuck is

not available to receive other substrates for separation and if the processing speed of the

apparatus is to be acceptable multiple cutting chucks must be provided.

SUMMARY OF THE INVENTION
According to the present invention there is provided apparatus for handling and
processing electronic components that have been separated from a common substrate at a
cutting éhuck, comprising: means for transferring said separated components from said
cutting chuck to and through a processing unit, wherein said transferring means
comprises at least one opening defined by a plurality of walls for receiving a plurality of

said separated components, wherein at least one of said walls is movable to engage said
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separated components received within said opening and to hold said separated
componcrits in a fixed relative orientation.

Viewed from another aspect the present invention provides apparafus for the
handling of electronic components formed on a common substrate, comprising: (2) a
cutting chuck for separating said components, (b) a processing unit comprising a rinsing
station, at least one drying station, and an output station, (c) a transfer platform for
receiving components from said output station of said processing unit, and (d) an output
track for carrying said components to an output iocation.

Viewed from a still further broad asped the present invention provides apparatus
for transferring a plurality of electronic components that have been separated from a

common substrate, said apparatus comprising at least one‘opening defined by a plurality

of walls for receiving a plurality of said separated components, wherein at least one of

.said walls is movable to engage said separated components received within said opening

and to hold said separatéd components in a fixed relative orientation.

The invention also extends to methods for handling components, and thus viewed
from a further aspect the present invention provides a method for handling and
processing electronic components formed on a common substrate, comprising the steps
of: (a) separating said components at a cutting chuck, (b) transferring .said components
by means of a transferring means to and through a processing unit, (c) transferring said
components from an output station of said processing ﬁnit to a transfer platform, and (d)
moving said components from said transfer platform to an output track, and (e)carrying

said components along said output track to an output location, wherein steps (b) and (c)
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are carried out by a lateral sliding motion of said components over level surfaces of said

cutting chuck, said processing unit and said transfer platform.

BRIEF DESCRIPTION OF THE DRAWINGS

An embodiment of the invention will now be described by way of example and

with reference to the accompanying drawings, in which:

-

Fig.1a shows plan and side views of an embodiment of the invention in a
condition immediately after separation of the electronic packages on cutting

chuck, . . y

" Fig.1b shows plan and side views of the embodiment of Fig.1 after lateral transfer

of the separated packages away from the cutting chuck,

Fig.1c shows in plan and side views separated packages received within the
transferring means of the present invention prior to engagement with the
separated packages,

Fig.1d shows in plan and side views separated packages received w1thm the
transferring means of the present invention following engagement with the

'separated packages,

| Fig.2a shows in plan and side views the transfer of the separated packages to a

rinsing station,

Fig.2b shows in plan and side views the drying of the separated packages at a first
drying station and their transfer to a second tfansferring means,

Fig.3a shows in plan and side views the transfer of the separated packages to a

second drying station,
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lFig.3b shows in plan and side views the transfer of the separated packages to an
output location,

Fig.4a shows in plan and side views the removal of the transferring means,

Fig.4b shows in plan and side views the use of the transferring means to move the -
separated packages onto an output means,

Figs.5a-d show in sequence in plan and side views the operation of the output
means, .

Figs.6a-d shows in detail the transfer by the output means of packages to a track,
Figs.7a anti d show the separated packages being moved along the track to a pick-
up location, and |

Fig.8 shows plan and side views of the complete apparatus.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

Referring firstly to Figs.la and b, a substrate bearing a plurality of electronic
packages is placed on a vacuum cutting chuck 5. As can be seen particularly in Fig.1b,
the cutting chuck 5 includes a rectangular array of cutting recesses 9 that allow a cutting
saw (not shown) to separate the individual electronic packages 7 from each other. The
cutting chuck 5 is also formed with vacuum holes 8 located at each electronic package to
hold firstly the entire substrate, and then after separation the individual packages 7, onto
the chuck 5. In the embodiment shown a total of 16 electronic packages are formed on
the substrate and are divided and separéted into four groups of four. It will be understood

that other numbers and arrangements are possible.
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Following separation of the electronic packages 7 from each other, and while the
packages 7 remain held by vacuum on the cutting chuck 5, a first transferring means 4 is
moved to a position directly over the cutting chuck 5 and the separated packages 7. The
transferring means 4 comprises a generally rectangular metal frame and (in this example)
four generally rectangular openings bounded on four sides aﬁd corresponding to the four
groups of electronic packages 7, but slightly larger then the space occupied by the groups
of packages 7. The first transferring means 4 is then lowered onto the cutﬁng‘ cl;uck 5so
that the groups of separated packages 7 are received within the openings .

The openinigs are defined by four walls, two walls 1 parallel to the longitudinal
axis of the transferring means 4, and two walls 2_transver$e. to the longitudinal axis. At
least one of these walls is moyable by an actuator so as to engage the separated I;ackages
7 and move them together so that they are held in contact with each other in order to
mairitain their relative positions and orientations. In the embodiment of Figs.1a and b it is
one of thé transverse walls 2 that is movable and Figs.1a and b show the movement of
this wall 2 'along the longitudinal axis of the transferring means so as to move the
packages 7 into engagement with each other.

It should also be noted that across the openings are provided cross-wires 6 that
form a mesh serving to prevent any of the .pacl_cages 7 from overlapping with each other.
The height of the transferring means 4 defined by the guiding frame 16 (Fig. 1c) has to be
selected low enough to .enable the wires 6 to serve this function t§ prevent overlapping,
but high enough so that the wires are not in unnecessary contact with the packages 7
potentially damaging them. A soft material is chosen for the cross-wires 6 to minimize

the potential for damage.
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In Figsla and b only one of the walls, a transverse wall 2, is movable, but in the
embodiment of Figs.1c and d both a transverse wall 2 and a longitudinal wall 1 may be
movable. An actuator 43 serves to move the transverse walls 2 of each opéning, while an
actuator 44 likewise moves the longitudinal walls 1 of each opening.

Once one or more of the &alls 1,2 has moved so that the packages 7 in each group -
are moved into engagement with each other, the transferring means 4 is moved laterally
so that the packages are slid onto a processing unit 3. The upper surface of thc; processing
unit 3 lies flush with the upper surface of the cutting chuck 5 so that the paékages may be
slid smoothly onto the processiné unit 3. The processing u1.1it has a single smooth top
surface 3 within which are formed five processing stations: a rinsing station, a first drying
station, an -exchange station, a second drying station, and an output station. These five
stations will now be considered in turn.

Fig.2a shows the rinsing station; At the rinsing station there is formed a series of
holes 10 in a line that lies beneath the packages 7 along the longitudinal axis of the
transfer means 4 and the groups of packages 7. Water or any other desired rinsing
medium may be supplied to the undersides of the packages 7 while the packages 7 are
held at the rinsing statfon by the transferring means 7. During this rinsing operation the
transferring means 4 is moved from side to side as shown by the arrows in Fig.2a to
ensure that water or whatever rinsing medium is used is applied to the complete
undersurfaces of the packages 7. It should be noted here that the upper sides of the |
packages 7 would convcntjonally have already been rinsed as part of the separation

operation at the cutting chuck or by other mechanism on the rinsing station.
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Following rinsing of the packages 7 at the rinsing station, the transferring means 4
is moved laterally again to slide the packages 7 over the surface 3 of the processing unit
until the packages 7 are located at a first drying station defined by two rows of vacuum
hoies 11 that are connected to a vacuum sourcé so as to hold the packages 7 onto the
surfa;:c 3 of the processing unit. While the packages 7 are béing held onto the surface 3
by the vacuum holes 11, the first transferring means 4 is moved laterally ov_er_the vacuum
holes 11 as shown by the ;rrows and the vacuum holes 11 serve to dry the undersurfaces
of the packages 7 and to remove any liquid from the undersurfaces that may have either
from the rinsing performed on the cutting chuck or by the rinsing of the surfaces at the
rinsing station.

The first transferring means is then moved laterally to an exchange station at
which the first transferring means 4 is replaced by an identical second transferring means
12. At this exchange station thé first transferring means 4 moves upwardly away from the
packages 7, and is then moved laterally back :towards-the cutting chuck 5 to repeat its
operation with a further substrate and groups of separated packages; In its place an
identical second transferring means 12 is moved laterally over the packages 7 and then
down over the packages 7 to take the place of the first transferring means 4.

It should be noted here that in principle the second transferring means 12 is not
essential and all the tranéferring operations could be performed by the first transferring
means 4. However, it is preferable to provide a second transferring means 12 to replace
the first transferring means 4 so that the first transferring means 4 is free to go back to the
cutting chuck 5 in order to transfer further separated packages. Providing the second

transferring means thus speeds up the processing time of the apparatus. The structures
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longitudinal wall 15, transverse wall 13 and the cross-wires 14 in the second transferring
means 12 are the counterparts of longitudinal wall 1 and transverse wall 2 and the cross-
wires 6, respectively, in the first transferring means 4.

From the exchange station the second transf_ei‘ring means 12 then slides the
packages 7 laterally to a second drying station shown in Fig.3a where the packages 7 are
held on the platform of the processing unit by vacuum holes 19. At the second dryihg
station a drying means 17 directs air onto the packages 7 through a pl_uraiit;} of nozzles
(preferably one nozzle per group of packages). Both the second drying means 17 and/or
the second transferring méahs 12 may move laterally to ensure that the packages 7 are
fully dried, and the drying means 17 may also move along the axis of the transferring
means 12 (ie normal to the direction of movement of the transferring means 4,12 through
the processing unit).

Fig.3b shows the final stagé on the processing-unit where the packages 7 are slid
By the second transferring means 12 from the second drying station to an output station at
which the packages 17 are held by vacuum holes 20. At this output station the packages 7
are held by the vacuum holes 20 while the second transferring means 12 is lifted .away
from the packages and then moved laterally back to a position between the packages 7
and the dfying means 17 before being lowered to the surface 3 of the processing unit.
When lowered onto the surface 3 of the processing unit, the second transferring means 12
is then behind (in relation to the direction of movement of the packages through the
processing unit) and further sliding movement of the second transferring means 12 as
shown in Figs.4a and b using side edge 18 pushes the packages 7 onto a transfer platform

24 where the packages are held by vacuum holes 23. The second transferring means 12
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pushes the packages until they come up agéinst a wall 22 that extends parallel to the
longitudinal axis of the second transferring means 12 and the packages are then
sandwiched between the wall 22 and a longitudinal side edge 18 of the second
transferring means 12. In this position movement of the second transferring means is
stopped.

From the transfer platform 24 the'packaggs are then moved onto a track 21 by the
sequence illustrated in particular in Figs.5a-d. In this movement the pacl;ages 7 are
moved in a direction parallel to the longitudinal axis of the groups of packages and the
transferring means 4,12, and thus transverse to the direction of movement of the packages
through the processing unit.

Firstly, as .shown in Fig.5a a pusher 25 is lowered in front of the packages 7
between the packages 7 and the track 21. The pusher 25 is then moved backwardly as
shown in Fig.5b until the groups of packages 7' are moved together so that the spaces
between them are removed, and .iml;ortantly so that the front edges of the foremost
packages 7 (ie those closest to the track 21) are aligned with each other. This is the
position shéwn in Fig.5b. From this position the pusher 25 is then raised and moved to
the back of the packages (ie furthest away from track 21) where it is lowered to a position
between the éackages 7 and a cover 26. From this position the pusher 25 pushes the
packages 7 towards the track 21 as sho§vn in Fig.5c. During this operation the vacuum
holes 23 serve to prevent buckling of the row of packages as might otherwise happen as
shown in Fig.5d. Furthermore the cover 26 prevents unwgnted wastage of suction through
the vacuum holes 23 that are exposed as the pusher 25 pushes the row of packages 7

towards the track 21. In this way the suction in the cavity 30 is concentrated where it is
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needed and this reduces the power of the suction means 29 that is necessary. The

. vacuum suction provided by vacuum source 27 and vacuum source 28 acts as brakes for

the foremost packages 7. This can eliminate the gaps between adjacent rows of packages
7 on the transfer platform 24 when the pusher 25 pushes the packages 7 towards the track
21.

Referring now to Figs.6a-d it will be seen that the track 21 is at a slightly lo“‘(er
level than the transfer platform 24. This is used to enable the packages- 7 tc; be cleanly
separated from the row behind as they are moved from the platform 24 to the track 21. -
To achieve this there is provided a second pusher 32 located err the part of track 21
adjacent the end of platform 24. A sensor 33 positioned directly over the junction
between tl_1e end of the platform 24 and the track 21, and sensor 33 is adapted to detect
the packages 7 as they move along the platform 24 towards the track 21. In particular the
first pair of packages 7 is allowed to be pushed by pusher 25 beyond the end of the
platform 24, but when thé packages 7 are pushed to ~90% onfo the track 21 (Fig 6b). The
center of gravity of the packages 7 is well beyond the edge of the transfer platform 24 but
one side of the packages 7 is still on the transfer platform 24. The pusher 25 is stopped
briefly and second pusher 32 movés downwardly gently (Fig.6c) to break the first pair of
packages away from the second pair and onto the track 21. After the breakage, the second
pusher 32 moves upward to its original position. The pusher 25 pushes the foremost
packages 7 totally onto the track 21 as the sensor 33 detects the edges of next pair of
packages reaching the end of the platform 24 (Fig. 6d). The fall_ing action of the
packages 7 is assisted by the vacuum suction provided by the vacuum héles 31

underneath the track 21. The second pusher 32 moves down on top of the packages 7 on



-}

10

15

20

12

the track 21. The height of the heel of the second pusher 32 is designed in a way that .
when it is at down position, bottom rubber surface of the pusher will not press onto the
packages 7 on the track: 21-.- The packages 7 on the track 21 are then moved away by the
heel of the second pusher 32. The second pusher will return to its up position and back to
the location adjacent the end of plaﬁom 24 after this push action on the packages 7. The
pusher 25 is restarted so that the process can continue.

When a certain number of the packages 7 have been moved in this vs;ay from the
transfer platform 24 onto the track 21, a third pusher 34 is moved to a position behind the
packages 7 to push the packages 7 towards the end of the track 21 and an output position
from which the packages 7 may be picked-up by pick—and-pléce apparatus for vision
inspection and further processing and assembly into integrated circuit boards in
conventional manner. Figs.7a shows this process. '_I‘he vacuum holes 41 underneath tﬁe
track 21 serve to prevént buckling of the packages 7 as might otherwise happen as shown
in Fig. 7b.
) The third pusher 34 pushes the row of packages 7 along the track 21 until the first
package 7 of the row reaches a vacuum hole 37 at which point it will be held by the
vacuum hole 37 until all the spaces between the packages 7 are eliminated and the third
pusher 34 acts through the row of packages 7 to push the packages onward until the
leading edge of the first package 7 in the row is detected by an optical sensor 40 provided
at the end of the track. When the sensor 40 detecté the leading edge of the first package of
the row, the third pusher 34 is stopped. Lateral vacuum hole 36 also acts to brake the first
package to prevent any overshoot or continued motion due to inertia, and a micro-

mechanical stopper 39 acts as a back-up. When the first package 7 is thus stopped at the
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output positioﬁ at th;e end of the track, a conventional pick head (not shown) removes the
package from below and carries it away for further handling in any conventional manner.
While the first package is being picked by the pick head, the next package in line is held
by vacuum hole 37 and stopper 38 prevents any accidental lifting of the next package
Wheﬁ the first package is being picked.

Once the first package has been picked, the thil"d pusher 34 is reactivated to push
the row of packages 7 until the leading edge of the next package 7 is detected by the
optical sensor 40 and the previous steps are then repeated.

Fig.8 shows in plan and side views the overall apparatus and process involved in
this embodiment of the invention. The substrate bearing the packages 7 is separated on a
cutting chuck 5, then transferred in sequence to a rinsing station, a first drying station, an
exchange station at which a first transférring means is replaced by a second transferring
means, a second drying station and finally an output station from which the packages are
r.nov.ed onto a transfer platform. The upper surfaces of the cutting chuck 5, processing
unit 3, and transfer platform 24 are z;ll in the same plane and the packages 7 are
transferred from the cutting chuck 5, through the processing unit and onto the transfer
platform 24 by a lateral sliding movement over the top surfaces. From the transfer
platform 24 the packages are moved to a track 21 at a low level which then takes them to

an output position.
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Apparatus for handling and processing electronic components that have been
separated from a common substrate at a cutting chuck, comprising: means for
transferring said separated components from said cutting chuck to-and through a
processing unit, wherein said transferﬁng means comprises at least one opening
defined by a plurality of walls for receiving a plurality of said separated
components, wherein at least one of said walls is movable to e:ngage said

separated components received within said opening and to hold said separated

components in a fixed relative orientation.

Apparatus as claimed in claim 1 wherein two mutually orthogonal walls are

movable to engage and hold said components.

Apparatus as provided in claim 1 wherein a plurality of wires extend across the

top of said opening.

'Apparams as claimed in claim 1 wherein an exchange station is provided at which

a first transferring means is exchanged for a second transferring means whereby
said first transferring means may return to said cutting chuek to collect further
components while said separated components are subsequently transferred by said

second transferring means.
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Apparatus as claimed in claim 1 wherein said processing unit comprises a rinsing

station, at least one drying station and an output station.

Apparatus as claimed in claim 5 wherein said processing unit comprises two.

drying stations.

Apparatus as claimed in claim 5 wherein said rinsing station comprises a plurality
of rinsing medium supply holes through which a rinsing medium may be supplied
to the undersurface of said components as said components are held at said

rinsing station by said transferring means.

Apparatus as claimed in claim 7 wherein said holes are arranged in 2 line and said
transferring means is adapted to move transverse with respect to said line to
ensure said rinsing agent is applied over substantially all the undersurfaces of said

components.

Apparatus as claimed in claim 5 wherein a first drying station comprises a row of
vacuum holes arranged in a line whereby liquid is drawn from said components

by suction.

Apparatus as claimed in claim 5 wherein a second drying station comprises means

for supplying air to top surfaces of said components.
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Apparatus as claimed in claim 10 wherein said air supplying means comprise
nozzles arranged in a line and said transferring means is adapted to move
transverse with respect to said line to ensure air is supplied from said nozzles over

substantially all the entire surfaces of said components.

Apparatus as claimed in claim 1 wherein said transferring means transfers said
components from said cutting chuck to said processing unit by means of a lateral

sliding movement of said components.

Apparatus as claimed in claim 5 wherein said stations are formed as part of a
surface of said processing unit and said components are transferred between said
stations by said transferring means by means of a lateral sliding movement across

said surface.

Apparatus as claimed in claim 1 wherein a transfer platform is provided for

receiving components from said processing unit.

Apparatus as claimed in claim 5 wherein a transfer platform is provided for
receiving components from said output station, the surface of said transfer

platform being level with the surface of said processing unit.
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Apparatus as claimed in claim 15 wherein at said output station said transferring
means is moved to a position immediately upstream of said ‘components to push

said components from said output station onto said transfer platform.

Apparatus as claimed in claim 1 wherein said transfer platform is provided with

means for moving said components received thereon to an output track means.

Apparatus as claimed in claim 17 wherein the direction of movement of said
components on said transfer platform is transverse to the direction of movement

of said components through said processing unit.

Apparatus as claimed in claim 17 wherein said moving means comprises a first

pusher means.

Apparatus as claimed in claim 19 wherein said pusher means is provided to push
the said cdmponents forwards towards said output track and backward on the said
transfer platform, said pusher means being able to move up and down vertically

and back and forward laterally.

Apparatus as claimed in claim 17 wherein said components are held on said

transfer platform by vacuum holes.
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25.

26.

27.
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Apparatus as claimed in claim 21 wherein said vacuum holes are provided to
prevent buckling of said components on said transfer platform during their

movement.

Apparatus as claimed in claim 21 wherein cover means is provided to cover any
said vacuum holes on said transfer platform that are upstream of said components

as the said components are moved towards said oufput track.

Apparatus as claimed in claim 17 wherein the surface of said output track means
is at a lower level than said transfer platform.

Apparatus as claimed-in claim 24 wherein means are provided for detecting when
a leading said component reaches the output track, means are provided for
stopping the movement of said components towards said track when said leading
component reaches said track, and wherein a second pushing means is provided

adapted to push down on said leading component as it reaches said output track..

Apparatus as claimed in claim 25 wherein said detecting means is an optical

sensor provided on said second pushing means.

Apparatus as claimed claim 17 wherein said output track carries said components

to an output location where said components are picked by a pick head.
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30.

31.
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Apparatus as claimed in claim 27 wherein a third pushing means is provided for

moving said components along said track.

Apparatus as claimed in claim 27 wherein vacuum holes are provided to prevent

buckling of said components in said track during movement.

Apparatus as claimed in claim 28 wherein means are provided for detecting the
arrival of a leading component at said output location and for stopping said third
pushing means when the arrival of said leading component is detected by an

optical sensor.

Apparatus for the handling of electronic components formed on a common

substrate, comprising:

(2) a cutting chuck for separating said components,

(b) a processing unit comprising a rinsing station, at least one drying station, and
an output station,

(c) a transfer platform for receiving components from said output station of said
processing unit, and

(d) an output track for carrying said components to an output location.
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Apparatus as claimed in claim 31 wherein the upper surfaces of said cutting
chuck, said processing unit and said transfer platform are at the same level, and
wherein the apparatus further includes transfer means for transferring said
components from said cutting chuck through said processing unit to said transfer

platform by a sliding motion across the surfaces of said cutting chuck, processing

unit and transfer platform.

Apparatus as claimed in claim 32 wherein said processing unit comprises an
exchange station at which a first transferring means is replaced by a second

transferring means.

Apparatus as claimed in claim 32 wherein said transferring means comprises at
least one opening defined by a plurality of walls for receiving a plurality of said
separated componeﬁts, wherein at least one of said walls is movable to engage
said separated components received within said opening and to hold said

separated components in a fixed relative orientation.

Apparatus as claimed in claim 31 wherein an optical sensor to detect the
separation of row of said components is mounted at the position directly over the

junction between the end of said transfer platform and said output track.

Apparatus as claimed in claim 31 wherein an optical sensor to detect the leading

edge of the first said component is mounted at said output location.
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39.

Apparatus as claimed in claim 31 wherein an vacuum holes provide vacuum
suction for damping and mechanical stoppers are installed at said output location

to stop the first said component at the right position ready for pickup.

Apparatus for tramférring a plurality of electronic components that have been
separated from a common substrate, said apparatus comprising a;: least one
opening defined by a plurality of walls for receiving a plurality of said separated
components, wherein at least one of said walls is movable to engage said
separated components received within éaid opening and to hold said s;:parated

components in a fixed relative orientation.

A method for handling and processing electronic components forméd on a
common substrate, comprising the steps of:
(a) separating said components at a cutting chuck,
(b) transferring said components by means of a transferring means to and
through a processing unit,
(c) transferring said components from an output station of said processing
unit to a transfer platform, and
(d) moving said components from said transfer platform to an output
track, and

(e) carrying said components along said output track to an output location,
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41.

42.

43.
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wherein steps (b) and (c) are carried out by a lateral sliding motion of said
components over level surfaces of said cutting chuck, said processing unit and

said transfer platform.

A method as claimed in claim 39 wherein said éomponents are transferred from
said cutting chuck to said processing unit, through said proceésing and unit and to
said- transfer platform in a first direction, and wherein said ;:oml;onents are
transferred along said transfer platform to said output frack in a second direction

normal to said first direction.

- A method as claimed in claim 40 wherein said components are carried along said

output track in a direction parallei to said first direction.

A meth'bci as claimed in claim 39 wherein in step (b) said transferring of said
components is done by a transferring means comprising at least one opening '
defined by a plurality of walls for _receiving a plurality of said separated
components, wherein at ieast one of said walls is movable to engage said
separated compone,;nts received within said opening and to hold said.separated

components in a fixed relative orientation.

A method as claimed in claim 39 wherein in step (d) said components are held to

said transfer platform by vacuum holes, and the vacuum holes upstream of said
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components are covered as the components move forward toward said out put

track.

A method as claimed in claim 39 wherein in step (d) prior to moving said

components to said output track, the edges of the leading components are aligned

and all gaps between said components are eliminated.

A method as claimed in claim 39 wherein in step (d) a downward pressure is
applied to said components as they move from said transfer platform to said

output track by using multiple pushes action and with the assistance of vacuum

_ suction from the vacuum holes underneath said output track.

A method as claimed in claim 45 wherein the first push is applied to said
components to push them substantially onto said track, such that the center of
gravity of the said component is well beyond the edge of the s.aid transfer
platform but one side of the said component is still on the said transfer platform,
by said pusher and a gentle downward pfessure is applied to said components by
said second pusher to ensuré the total separation of said components from the row
behind them,wherein a second push is applied to said components to push. them
totally onto said trgck by said pusher, and wherein the falling action of said
components is assisted by said vacuum suction provided by said vacuum holes

underneath said output track.
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A method as claimed in claim 39 wherein in step (e) said components are held on

- said output track by vacuum holes as said components move along said output

track towards the output location and stop there.

A method as claimed in claim 47 wherein said components are pushed along the
said output track and stopped at said output location with the assist of damping

provided by vacuum suction and mechanical stopper.



