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DEVICE FOR SEPARATING AND TRANSPORTING MOULDING MATERIAL
PARTS AND DEVICE AND METHOD FOR GROUPING, POSITIONING AND
TRANSPORTING MOULDING MATERIAL PARTS

The invention relates to a device for
geparating and transporting moulding material parts from
a feed path to a discharge position. The invention also
relates to a device and method for grouping, positioning
5 and transporting singly supplied moulding material parts,
such as discharged for instance by the above mentioned
device, from a loading position to an offlocading
position.
During encapsulation of electronic components
10 such as for instance lead frames, moulding material parts
have to be carried into a mould. The moulding material is
carried into the mould cavity by heating and exerting
pressure. An important aspect in the feeding of the
moulding material to the mould half is that the latter
15 must be filled in a short time; this in ordexr to prevent
a long cycle time of the woulding device. Another aspect
is that during feed of moulding material parts, which are
often embodied in cylindrical shape, as little dust as
possible must be disseminated. Much use is therefore made
20 in practice of feed devices for moulding material parts
in which the moulding material is transported using
underpressure.
The present invention has for its object to
provide two devices for respectively separating and
25 transporting and grouping, positioning and transporting
of moulding material parts. In combination with an
already existing buffer supply such as for instance a
vibration feed system, it must be possible using the
devices according to the invention to feed moulding
30 material parts at great speed to a mould half. The feed
of moulding material parts must take place in precise

manner with very little risk of malfunction. The devices
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have to be carried into a nould. The noulding nmaterial is carried into the
‘moul d cavity by heating and exerting pressure. An inportant aspect in the
feeding of the noulding material to the mould half is that the latter nust
be filled in a short tine; this in order to prevent a long cycle tine of

t he moul di nWQEHHTe. Anot her aspect is that during feed ofPGENNIAPIG”
material parts, which are often enbodied ijn cylindrical shape, as little
dust as

must also be inexpensive in production and sexrvicing and
easily adjustable.

The invention provides for this purpose a
device for separating and transporting moulding material

5 parts from a feed path to a discharge position comprising
at least one holder for a moulding material part movable
rotatably between a position close to the feed path and
the discharge position, and an ejector for discharging a
moulding material part arranged in the holder from the

10 movable holder close to the discharge position. The
moulding material parts will make forced movements by
means of this device, which limits the danger of
malfunctions. It is also possible to contrel in very
precise manner the speed at which moulding material parts
15 are separated and transported.

The drive of the rotatable holder is preferably
coupled to the drive of the ejector. This makes an
additional drive for the ejector unnecessary, which saves
cost, and a separate synchronization of the movement of

20 the rotatable holder relative to the ejector is hereby
also made unnecessary. This also has a cost-saving effect
and limits the danger of malfunctions. In a preferred
embodiment the rotation shaft of the rotatable holder is
connected to a maltese cross for moving the holder

25 intermittently such that it stands still for a time close
to the feed path and close to the discharge position. The
intermittent movement of the rotatable holder hereby
enables placing of a moulding material part into the
rotatable holder respectively removal thereof from the

30 rotatable holder in a manner wherein the danger of damage
is minimized. The choice of a maltese cross to generate
this intermittent movement has the advantage that a
maltese cross is a structurally inexpensive solution
which is little susceptible to wear and can operate at

35 great speed.

The device comprises a sensor for monitoring
the quality of the moulding material parts received in
the holder. In a preferred embodiment this sensor is
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possi bl e nust be di ssem nated. Mich use is therefore nade in practice of
feed devices for noulding material parts in which the nmoulding material is
transported usi ng underpressure. The present invention has for its object
to provide a device for grouping, positioning and transporting of noul ding
mat eri al par MO 9%441%onbi nation with an al ready existing buf 9IP¥Y such
as for instance a vibration feed 3

connected to a control element for the ejector for either
ejecting the moulding material part or not subject to the
detected quality. Because the moulding material parts are
received in separated manner in the rotatable holder it

5 is possible to carry out in simple manner a quality
control of the shape of the moulding material parts. With
for instance an optical sensor it is possible to monitor
whether the moulding material part for checking does have
the correct length. It is also possible for instance

10 using blow air and a pressure-sensitive sensor to check
the side of the moulding material part facing toward the
sensor for the correct shape.

The device preferably also comprises a
discharge guide for removing from the rotatable holder

15 moulding material parts not ejected by the ejector at the
discharge position. In order to prevent a moulding
material part remaining behind in the rotatable holder,
which can result in problems when the unemptied holder
once again approaches the feed path so as to be filled

20 with a new moulding material part. In order to prevent
this an ejector is provided in the preferred embodiment
with which the rotatable holder is always emptied before
it again approaches the feed path.

In yet another preferred embodiment the device

25 comprises a gripper for gripping a moulding material part
located in the feed path and for moving the moulding
material part to the holder located close to the feed
path. The drive of the rotatable holder is preferably
coupled to the drive of this gripper. The supply of the

30 moulding material part to the rotatable holder also
becomes a forced movement by wmeans of this gripper. It is
also the case here that a forced movement limits the
chance of malfunction and it is also possible to operate
at very great speeds.

315 Another aspect of the invention relates to a
device for grouping, positioning and transporting singly
supplied moulding material parts from a loading position
to an offloading position, comprising:

This Sheet Has Been Replaced

(L




system, it nust be possible using the device according to the invention to
‘feed noul ding material parts at great speed to a nould half. The feed of
nmoul ding naterial parts nust take place in precise manner with very little
risk of mal function. The device.must al so be i nexpensive in production and
servicing awd %asi7zby adj ust abl e. PCT/NL97/00267
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- a buffer frame provided with receiving means for the
moulding material parts, which buffer frame is
displaceable along a guide between the loading position
and the offloading position, and

5 - a drive for displacing the buffer frame along the
guide.

In a preferred embodiment the receiving means
are mounted movably in the buffer frame so that in the
loading position of the buffer frame the receiving means

10 can be placed sequentially in a position in the buffer
frame such that moulding material parts supplied at a
fixed position are placeable in separate receiving means,
and so that in the offloading position of the buffer
frame the receiving means can be placed in positions such

15 that the positions thereof correspond with the receiving
positions for moulding material parts in a mould half of
an encapsulating device. This device has the advantage
that to load a mould half the buffer frame has only to be
moved once from the loading position to the offloading

20 position and vice versa. The buffer frame can in any case
be loaded while it is situated close to the fixed
position at which the moulding material parts are
supplied and is then transported to the offloading
position as soon as sufficient moulding material parts to

25 fill a mould half are received in the buffer frame.
During the movement of the buffer frame from the loading
position to the offloading position the receiving means
can be positioned in the buffer frame such that the
individual moulding material parts are situated at

30 positions corresponding with the positions at which the
moulding material parts have to be placed in a mould
half.

The buffer frame preferably comprises a drive
for displacing the receiving means in a buffer frame. The

35 receiving means are preferably connected to the buffer
frame with interposing of a linear guide which lies
perpendicularly of the direction of movement of the
buffer frame. Driving and linear guiding make it possible
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2 The invention relates to a device for grouping, positioning and
“transporting singly supplied noulding material parts froma | oading

position to an offloading position, conprising: - a buffer frame provided
with receiving neans for the nmoulding material parts, which buffer frane is
\90 97/44176 PCT/NL97/00267
5

to displace the receiving means in simple manner in the
buffer frame, while the construction is relatively
inexpensive to manufacture and little susceptible to
wear.

5 The receiving means are preferably mounted on
releasable elements which can be fixed in the buffer
frame depending on the placing of the moulding material
parts in the mould half for loading. In the case of a
changing arrangement of the moulding material parts to be

10 placed in a mould half, a change-over of the device can
be realized within a short time using the releasable
elements.

In a preferred embodiment the receiving means
are provided with movable stops for urging moulding

15 material parts out of the receiving means. Using the
movable stops the moulding material parts can be removed
comparatively simply from the receiving means at the
offloading position, i.e. the position where they have to
be placed in a mould half. Thig also limits the danger of

20 malfunctions or of a mould half not being completely
filled with moulding material parts. The buffer frame
preferably comprises for this purpose a drive for causing
the receiving means to move as described above.

The invention also relates to a method for

25 encapsulating electronic components by loading a mould
half at a fixed position with singly supplied moulding
material parts, comprising the steps of:

- placing a plurality of moulding material parts in a
buffer frame close to the fixed feed position of the

30 moulding material parts,

- transperting the buffer frame from close to the fixed
feed position of moulding material parts to a position
close to the mould half for loading, and

- offloading the buffer frame into the mould half for

35 loading.

This method preferably also comprises a step
with which: the moulding material parts loaded in the
buffer frame are converted from a configuration which is
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di spl aceabl e al ong a gui de between the | oading position and the of fl oadi ng
on, “and <
a preferred enbodi nent the receiving nmeans are nounted novably in the
frame so that in the | oading position of the buffer frame the

recei vi ng nRh¥44wW6 be pl aced sequentially in a position iRCHNRSINE6T er

‘posi ti

buf f er

10

15

20

25

30

35

a drive for displacing the buffer franme al ong the guide.

6

desired for loading the buffer frame into a configuration

which corresponds with the configuration in which the

moulding material parts must be received in the mould
half. The advantages of using a buffer frame which is
transported between the feed position for moulding
material parts and the mould half for loading lie in the

fact that the number of displacements of the buffer frame

is limited. Much transport time is therefore not

needlessly lost, the wear of the device is relatively
limited and little energy is required to load the mould
half.

The present invention will be further

elucidated with reference to the non-limitative

embodiments shown in the following figures. Herein:

Fig. 1 shows a perspective view of a device for

separating and transporting the moulding material parts,

Fig. 2 shows a perspective view of a device for

grouping, positioning and transporting the singly
supplied moulding material parts,

Fig. 3 is a perspective view of an assembly of

the devices shown in fig. 1 and 2, and

Fig. 4 is a perspective view of an alternative

of the device shown in fig. 2 for grouping, positioning

and transporting the singly supplied moulding material

parts.

Fig. 1 shows a separating and transporting

device 1 for pellets, 2,3,4,5 of moulding material. A

pellet 2 supplied over a linear feed path not shown in

this figure is gripped by means of a gripper 6 and pushed
into a holder 7, which holder 7 is formed by rod-like

elements 8. Holder 7 forms part of a mill 9 on which a

plurality of holders 10 are mounted as holder 7. Mill 9

with holders 7,10 is connected to a maltese cross 11

whereby a rotating movement of a drive disc 12, which

drive disc 12 is provided with a cam 13 co-acting with

maltese cross 11, is converted into an intermittent

movement of mill 9. The intermittent movement of mill 9

enables sliding of pellet 2 into holder 7 using the
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frame such that noul ding material parts supplied at a fixed position are
"pl aceabl e in separate receiving neans, and so that in the offl oading
position of the buffer frame the receiving nmeans can be placed in positions
such that the positions thereof correspond with the receivin ositiogns for
moul di ng nat eVPA#$% ts in a nould hal f of an encapsulatingpg@@Fggmz hi s
devi ce has the advantage that to load a nmoutd half the buffer frane has

only to be
gripper 6. The driving of gripper 6 will be elucidated

hereinbelow. After pellet 2 has been pushed into holder 7
the mill 9 will progress further in stepwise manner. In
the pogition of pellet 4 a sensor 14 is placed close to
5 holder 10 with which for instance the length of pellet 4

can be checked. In the position of pellet 5 which has
progressed still further the pellet 5 can be pressed out
of holder 10 using an ejector 15. Pellet 5 is situated
for this purpose close to a discharge position 16 where

10 the discharged pellets can be further processed, and
further attention will be given hereto below. Ejector 15
is coupled by means of a rod 17 to the reciprocating
movement of gripper 6. The reciprocating movement of
coupling rod 17 is indicated by means of arrow Pl. With

15 the feed of a new pellet 2 a pellet 5 will therefore also
be discharged from the mill 9. If however it is
determined by sensor 14 that a particular pellet, for
instance pellet 5, is not of the correct quality, an
actuator 18 is operated as soon as this rejected pellet 5

20 is located close to discharge position 16, which actuator
18 engages on a protrusion 19 fixed to coupling rod 17.
By actuator 18 exerting pressure on protrusion 19 the
coupling rod 17 will rotate as according toc arrow P2.
After turning of coupling rod 17 the reciprocating

25 movement of coupling rod 17 as according to arrow Pl
results in the ejector 15 no longer engaging on pellet 5.
The latter will consequently not be discharged at
discharge position 16 but is carried through to a
subsequent position where a fixed discharge guide 20 will

30 discharge through a reject guide 21 the pellets not
discharged at the discharge position 16 by ejector 15.
After passing the fixed discharge guide 20 the holder 10
is in any case empty again to receive a freshly supplied
pellet 2. It will be apparent that in the described

35 method the sensor 14 is linked to actuator 18 with
interposing of a control mechanism incorporating a delay
for the progression of mill 9.
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noved once fromthe | oading position to the offloading position and vice
‘'versa. The buffer frame can in any case be |oaded while it is situated
close to the fixed position at which the noulding material parts are
supplied and is then transported to the offl oading position as soon as
sufficient MRUYHHGY material parts to fill a nould hal f arBWESRMPREH in the
buffer frame. During the novenent of the luffer frame fromthe | oadi ng

The movement of gripper 6 and the ejector 15
connected thereto by means of coupling rod 17 is carried
out, as is the driving of mill 9, by drive disc 12.
Connected rotatably to drive disc 12 for this purpose is

5 a rod 22 which on its side remote from drive disc 12 is
mounted pivotally on a plate 23. This plate 23 is
connected on the side remore from gripper 6 by a U-shaped
profile 24 to a linear guide 25 forming part of the fixed
components. By rotating drive disc 12 the plate 23 will

10 make a linear reciprocating movement as according to
arrow Pl. Coupling rod 17 is connected in axial direction
to plate 23 whereby coupling rod 17 alsc makes the
reciprocating movement as according to arrow Pl. In
addition to a movement component parallel to the linear

15 guide 25, the outer end of rod 22 connected to drive disc
12 also comprises a movement component perpendicular to
the linear guide 25. Since rod 22 is pivotally connected
to plate 23 on the side remote from drive disc 12, the
rod 22 does not have at the position where it is coupled

20 to plate 23 this freedom of movement in perpendicular
direction of linear guide 25. Mounted rigidly on rod 22
between the two outer ends of rod 22 is a block 26 which
in addition to a reciprocating movement as éécording to
arrow Pl will alsco undergo a reciprocating movement in a

25 direction perpendicularly thereof as according to arrow
P2.

The gripper 16 comprises two gripper arms 27,28
which are pivotable round a shaft 29 fixedly connected to
plate 23. Block 26 is connected by means of two parallel

30 drive rods 30,31 to the respective gripper arms 27,28.
The rotating movement of drive disc 12 is converted by
means of the described mechanism into a reciprocating
movement of gripper 6 as according to arrow Pl, wherein
gripper arms 27,28 are moved toward each other during a

35 feed movement of gripper 6 and moved away from each other
in the return stroke. In order to obtain the correct bias
of gripper 6 on the pellet 2 to be supplied, it is
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position to the offloading position the receiving nmeans can be positioned
“in the buffer -frame such that the individual noulding naterial parts are
situated at positions corresponding with the positions at which the

noul ding material parts have to be placed in a nould half.
WO 97/44176 PCT/NL97/00267

9

advisable to manufacture at least a part of the gripper
arms 27,28 from spring steel.

Fig. 2 shows a buffer frame 32 provided with
receiving means 33 into which moulding material parts can

S be placéd. The transport of buffer frame 32 between a
. loading position and an offloading position will be

described with reference to fig. 3.

In order to load the buffer frame 32 with
moulding material parts the buffer frame 32 is placed as

10 a whole for instance close to a single feed position
where separated moulding material parts are supplied.
Receiving means 33 are arranged in receiving beams 34
which are displaceable along linear receiving means
guides 35 by rotating a rotor arm 37 using a drive 36.

15 The outer ends of rotor arm 37 are connected to receiving
beams 34 by means of coupling rods 38. In order to load
buffer frame 32 the receiving beams 34 are carried as
close as possible to each other by rotation of rotor arm
37. In the situation shown here the receiving beams 34

20 each contain a single row of receiving means 33. It is
however also possible to embody the receiving beams 34
differently, for instance by means of a double row of
receiving means 33. Moving the receiving beams 34 toward
each other to load the buffer frame 32 has the advantage

25 that loading takes less time than if the receiving beams
34 are located at a greater mutual distance. For loading
of the individual receiving means each receiving means 33
must be placed separately at the correct loading
position. Arranged for this purpose in buffer frame 32 is

30 a cylinder 39 with which the entirety of drive 36, rotor
arm 37 and receilving beams connected thereto can be moved
along the receiving means guides 35. Cylinder 39 thus
provides receiving beams 34 with a lateral freedom of
movement in order to carry them in lateral direction

35 relative to the loading position. For positioning in
perpendicular direction of the receiving means guides, in
this figure the vertical direction, use is made of the
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3 The buffer frame preferably conprises a drive for displacing the
receiving neans in a buffer frame. The receiving neans are

pr ef erabl yconnected to the buffer frame with interposing of a |inear guide
which lies perpendicularly of the direction of novenent of the buffer
frame. DriviWM@9%4#d7q i near gui ding make it possible PCT/NL97/00267

10

freedom of movement of buffer frame 32 as a whole. This
is further elucidated with reference to fig. 3.

Buffer frame 32 further comprises stops 40

which are movable in the receiving means 33. During
) offloading of receiving means 33, by causing the stop

beams 41 bearing the stops 40 to move the stops will be
moved such that moulding material parts situated in
receiving means 33 are forced at least partially out of
receiving means 33. In order to cause the stops 40 to

10 move, the stop beams 41 are arranged in a framework 42.
Framework 42 is connected with knee joints 43 to buffer
frame 32. By extending a stop cylinder 44 which is
connected on one side to buffer frame 32 and on the other
side to framework 42, the latter can be moved relative to

15 buffer frame 32 such that the stops 40 move in the
receiving means 33.

During offloading of buffer frame 32 the
receiving beams 34 will first be moved apart by rotating
the rotor arm 37 using the drive 36 such that their

20 mutual position corresponds with the configuration in
which the moulding material parts have to be received in
a mould half. Depending on the configuration in which the
moulding material parts have to be placed in a mould
half, receiving beams 34 associated with a mould half and

25 stop beams corresponding thereto can be mounted in buffer
frame 32. Adjustment of receiving beams 34 and stop beams
41 is relatively simple to carry out.

Fig. 3 shows an assembly of the separating and

transporting device 1 as shown in fig. 1 and the buffer

30 frame 32 as shown in fig. 2. The discharge position of
the separating and transporting device 1 herein forms the
fixed loading position of buffer frame 32. In order to
place the receiving means 33 in a correct position
relative to the loading position defined by separating

35 and transporting device 1, the buffer frame 32 comprises
a cylinder 39 with which, as described with reference to
fig. 2, the receiving beams 34 are displaceable along
receiving means guides 35. The freedom of movement of
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to displace the receiving neans in sinple manner in the buffer franme, while
‘the construction is relatively inexpensive to manufacture and little
susceptible to wear. The receiving nmeans are preferably nounted on

rel easabl e el enents which can be fixed in the buffer franme dependi ng_on the
pl aci ng of t R® WG ng nmaterial parts in the noul d hal f fd#zngﬁﬁ@ﬁ% In
the case of a : 11

buffer frame 32 perpendicularly of receiving means guides
35 is realized by displacing buffer frame 32 along guide
rods 45 and vertical guides 46 running parallel to a part
of guide rods 45. Buffer frame 32 is provided for this
5 purpose with guide wheels 47 which co-act with guide rods

45 and with guide blocks 48 pivotally connected to buffer
frame 32 which co-act with the vertical guides 46. Since
close to the feed position for moulding material parts
defined by the separating and transporting device 1 the

10 guide rods 45 and vertical guides 46 run mutually
parallel in the direction perpendicularly of receiving
means guides 45, the buffer frame 32 is also vertically
transportable along the guide rods 45 and 46. At a
greater distance from the separating and transporting

15 device 1 the guide rods 45 are bent such that as the
buffer frame 32 progresses further upward the sgpatial
orientation of buffer frame 32 will change and it will be
able to assume a horizontal position as indicated by
means of broken lines 49. This position indicated by

20 means of broken lines 49 corresponds with the offloading
position of buffer frame 32. In the position as indicated
by means of lines 49 the stops 40 will be employed to
urge the upward transported moulding material parts out
of the receiving means 33 where these parts will be

25 transferred to a wmould half.

The figure further shows a vibration feeder 50
with which moulding material parts 51 are supplied to
separating and transporting device 1.

Fig. 4 shows the buffer frame 32 of fig. 2

30 provided with receiving means 33 in which moulding
material parts can be placed. The device shown in fig. 4
corresponds very largely with the device shown in fig. 2,
wherein however for the displacing of receiving beams 34
along linear receiving means guides 35 a cylinder 55 is

35 arranged which is mounted fixedly on the buffer frame 32
on one side and mounted rotatably on a cam 56 on the
other side. Cam 56 is fixedly connected to a shaft 57. By
now extending or retracting cylinder 55 the shaft 57 will
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changi ng arrangenment of the nmoulding material parts to be placed in a nould
‘hal f, a change-over of the device can be realized within a short tinme using
the rel easable elenments. In a preferred enbodi nent the receiving neans are
provi ded with novable stops for urging noulding material parts out of the
recei vi ng n¥&#3/44136i ng t he novabl e stops the noul di ng nat AATALIPEN26Ss can be
renoved 12

rotate. Both ends of shaft 57 are provided with rotor
arms 58. The outer ends of rotor arms 58 are pivotally
connected to receiving beams 34 by means of coupling rods
59. In order to load or offlcad receiving beams 34 a

5 mutual distance can be altered by the cylinder 55 with
interposing of the mechanism formed by cam 56, shaft 57,
rotor arms 58 and coupling rods 59.
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conparatively sinply fromthe receiving neans at the offl oadi ng position,
"i.e. the position where they have to be placed in a nould half. This al so
limts the danger of mal functions or of a nould half not being conpletely
filled wth noulding material parts. The buffer frame preferabl ri ses
for this pur¥3&/441%ive for causing the receiving neans to"f%\"é”égz
descri-bed -above-—The .i-nvention al so relateg3to a nethod for

R R O U

CLAIMS

1. Device for separating and transporting
moulding material parts from a feed path to a discharge
position comprising at least one holder for a moulding
material part movable rotatably between a position close

5 to the feed path and the discharge position, and an
ejector for discharging a moulding material part arranged
in the holder from the movable holder close to the
discharge position.

2. Device as claimed in claim 1, wherein the

10 drive of the rotatable holder is coupled to the drive of
the ejector.

3. Device as claimed in claim 1 or 2, wherein
the rotation shaft of the rotatable holder is connected
to a maltese cross for moving the holder intermittently

15 such that it stands still for a time close to the feed
path and close to the discharge position.

4. Device as claimed in any of the foregoing
claims, wherein the device comprises a sensor for
monitoring the quality of a moulding material part

20 received in the helder.

5. Device as claimed in any of the foregoing
claims, wherein the sensor is connected to a control
element for the ejector for either ejecting the moulding
material part or not subject to the detected quality.

25 6. Device as claimed in any of the foregoing
claims, wherein the device comprises a discharge guide
for removing from the rotatable holder moulding material
parts not ejected by the ejector at the discharge
position.

30 7. Device as claimed in any of the foregoing
claims, wherein the device comprises a gripper for
gripping a moulding material part located in the feed
path and for moving the moulding material part to the
holder located close to the feed path.
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encapsul ating el ectron ﬂ!ﬂ’ﬂm "i i!ngadi ng a nould half at a fixed
"positionwth-singly s terial parts, conprising the steps

of: - placing a plurality of m)ul ding material parts in a buffer frame
close to the fixed feed position of the nmoulding material parts,
WO 97/44176 PCT/NL97/00267
14

8. Device as claimed in claim 7, wherein the
drive of the rotatable holder is coupled to the drive of
the gripper.

9. Device for grouping, positioning and

5 transporting singly supplied moulding material parts from
a loading position to an offloading position, comprising:
- a buffer frame provided with receiving means for the
moulding material parts, which buffer frame is
displaceable aloﬁg a guide between the loading position

10 and the offloading position, and
- a drive for displacing the buffer frame along the
guide.

10. Device as claimed in claim 9, wherein the
receiving means are wounted movably in the buffer frame

15 so that in the loading position of the buffer frame the
receiving means can be placed sequentially in a position
in the buffer frame such that moulding material parts
supplied at a fixed position are placeable in separate
receiving means, and so that in the offloading position

20 of the buffer frame the receiving means can be placed in
positions such that the positions thereof correspond with
the receiving positions for moulding material parts in a
mould half of an encapsulating device. h

11. Device as claimed in claim 10, wherein the

25 buffer frame comprises a drive for displacing the
receiving means in the buffer frame.

12. Device as claimed in claim 10 or 11,
wherein the receiving means are connected to the buffer
frame with interposing of a linear guide which lies

30 perpendicularly of the direction of movement of the
buffer frame.

13. Device as claimed in any of the claims 9-
12, wherein the receiving means are mounted on releasable
elements which can be fixed in the buffer frame depending

35 on the placing of the moulding material parts in the
mould half for loading.

14. Device as claimed in any of the claims 9-
13, wherein the receiving means are provided with movable

This Sheet Has Been Repl

T




4 - transporting the buffer frame fromclose to th-e-f.im;e"d feed position of

noul ding haterial parts to a position cmﬂ mm&ulmm hal f for | oading,
and - offloading the buffer frame into t§ it Ll Ll | oadi ng. This
met hod prefer%?)l%h‘%l%so conprises a step : PCT/NL97/00267

15

stops for urging moulding material parts out of the
receiving means.

15. Device as claimed in claim 14, wherein the
buffer frame comprises a drive for causing the receiving

5 means to move.

16. Method for encapsulating electronic
components by loading a mould half at a fixed position
with singly supplied moulding material parts, comprising
the steps of:

10 - placing a plurality of moulding material parts in a
buffer frame close to the fixed feed position of the
moulding material parts,

- transporting the buffer frame from close to the fixed
feed position of the moulding material parts to close to

15 the mould half for loading, and
- offloading the buffer frame intoc the mould half for
loading.

17. Method as claimed in claim 16, wherein the
method also comprises a step with which:

20 - the moulding material parts loaded into the buffer
frame are converted from a configuration which is desired
for loading the buffer frame into a configuration which
corresponds with the configuration in which the moulding
material parts must be received in the mould half.
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with which: the noulding material parts |loaded in the buffer frame are
converted froma configuration which is desired for |oading the buffer
frame into a configuration which corresponds with the configuration in

whi ch the moul gpRg.gmierial parts nust be received in the nould half. The
advant ages of using a buffer frame which is transported bet wRERNLA#IORGEd

position for noulding material parts and the nmould half for loading lie in
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fact that the nunber of displacenents of the buffer frame is limted. Mich
“transport tinme is therefore not needlessly lost, the wear of the device is
relatively limted and little energy is required to |oad the nould half.

The present invention will be further elucidated with refer e
non- 1 i mtati VEC &6 nent s shown in the foll ow ng figures. féﬁﬁ]lﬁr'{:%ofsl?
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Fig. 1 shows a perspective view of a device for grouping; positioning and
"transporting t'the singly supplied noulding material parts, Fig. 2 is a
perspective view of an assenbly of the device shown in fig. 1 in

conmbi nation with a device for separating and transporting the noul di ng
mat eri al parg§ﬁgﬁggwflg 3 is a perspective view of an alte?@%&i&ﬁmﬂ% t he

devi ce shown 1 for grouping, positioning and
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transporting the singly suppli eéjt q%gein@{gpigg_@g erial parts. 5 Fig. 1 shows

“a buffer frane 32 provided e ans 33 into which noul di ng
material parts can be placed. mﬂgmrof buffer frame 32 between a
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g position will be described witA¥s372-0
oad the buffer frame 32 with noul diipg s ‘“”’Ni
material parts is placed as a whole for instance close ~
to a single fee skparated noul ding material parts are

supplied. Recei\ing neans 33 are qarranged in receiving beans 34 which are
di spl aceabl e al | s amalel neani

reference to fi

DEVICE AND METHOD FOR GROUPING, POSITIONING
AND TRANSPORTING MOULDING MATERIAL PARTS

The invention relates to a device and method for
grouping, positioning and transporting singly supplied
moulding material parts, from a loading position to an

offlocading position.

During encapsulation of electronic components
such as for instance lead frames, moulding material parts
have to be carried into a mould. The moulding material is
carried into the mould cavity by heating and exerting
pressure. An important aspect in the feeding of the
moulding material to the mould half is that the latter
must be filled in a short time; this in order to prevent
a long cycle time of the moulding device. Another aspect
is that during feed of moulding material parts, which are
often embodied in cylindrical shape, as little dust as
possible must be disseminated. Much use is therefore made
in practice of feed devices for moulding material parts
in which the moulding material is transported using
underpressure.

The present invention has for its object to provide
a device for grouping, positioning and transporting of
moulding material parts. In combination with an already
existing buffer supply such as for instance a vibration feed
System , it must be possible using the device according to the
invention to feed moulding material parts at great speed to a
mould half. The feed of moulding material parts must take place

in precise manner with very little risk of malfunction. The

device must also be inexpensive in production and servicing

and easily adjustable. REFLACEMENT SHEETS  SG
J¥Description : paged ... to paged .&

B Claim(s) : paged4l...to paged 10

Drawing(s) : pagad /% to paged .3/& '
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guides'35 by rotating a rotor arm 37 using a drive 36. Tﬁ

rotor arm 37 are connected to receiving beans 34 by nmeang of coupling
38. In order to |load buffer frame 32 the receiving beafs|3£2 AN\ e
cl ose as possible to each other by rotati,on of rotor afm 37.
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situation shown here the receiving beams %34 each contain a Singl e row of
receiving nmeans 33. It is however also possible to enbedy the receiving |

beans 34 The invention relates to a

device for grouping, positioning and transporting singly
supplied moulding material parts from a loading position

to an offloading position, comprising:

- a buffer frame provided with receiving means for the
moulding material parts, which buffer frame is
displaceable along a guide between the loading position
and the offloading position, and

- a drive for displacing the buffer frame along the
guide.

In a preferred embodiment the receiving means
are mounted movably in the buffer frame so thaé in the
loading position of the buffer frame the receiving means
can be placed sequentially in a position in the buffer
frame such that moulding material parts supplied at a
fixed position are placeable in separate receiving means,
and so that in the offloading position of the buffer
frame the receiving means can be placed in positions such
that the positions thereof correspond with the receiving
positions for moulding material parts in a mould half of
an encapsulating device. This device has the advantage
that to load a mould half the buffer frame has only to be
moved once from the loading position to the offloading
position and vice versa. The buffer frame can in any case
be loaded while it is situated close to the fixed
position at which the moulding material parts are
supplied and is then transported to the offloading
position as soon as sufficient moulding material parts to
£ill a mould half are received in the buffer frame.
During the movement of the buffer frame from the loading
position to the offloading position the receiving means
can be positioned in the buffer frame such that the
individual moulding material parts are situated at
positions corresponding with the positions at which the
moulding material parts have to be placed in a mould
half.



—dffTefeptIy, for instance by nmeans of a double row of re neans-33
Moving the receiving beans 34 toward each other to |load {he buffer fra
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has the advantage that |oading takes less tine than if thel|r&tiNOVh#PBeajs

34 are located at a greater nutual distance. For |oadingjof the individu
recei ving neans each receiving nmeans 33 nust be placed s¢parately at the
correct | oading position. Arranged for tRi s pur pose in bt |

The buffei frame preferably comprises a drive
for displacing the receiving means in a buffer frame. The
receiving means are preferably connected to the buffer
frame with interposing of a linear guide which lies
perpendicularly of the direction of movement of the
puffer frame. Driving and linear guiding make it possible
to displace the receiving means in simple manner in the
buffer frame, while the construction-is relatively .
inexpensive to manufacture and little susceptible to
wear.

The receiving means are preferably mpunted on
releasable elements which can be fixed in the buffer
frame depending on the placing of the moulding material
parts in the mould half for loading. In the case of a
changing arrangement of the moulding material parts to be
placed in a mould hélf, a change-over of the device can
be realized within a short time using the releasable
elements.

In a preferred embodiment the receiving means
are provided with movable stops for urging moulding
material parts out of the receiving means. Using the
movable stops the moulding material parts can be removed
comparatively simply from the receiving means at the
offloading position, i.e. the position where they have to
be placed in a mould half. This also limits the danger of
malfunctions or of a mould half not being completely
filled with moulding material parts. The buffer frame
preferably comprises for this purpose a drive for causing
the receiving means to move as described above.

The invention also relates to a method for
encapsulating electronic components by loading a mould
half at a fixed position with singly supplied moulding
material parts, comprising the steps of:

- placing a plurality of moulding material parts in a
buffer frame close to the fixed feed position of the
moulding material parts,




a cyllnder 39 with which the entirety of drlve 36, rotofg
recei ving beans connected thereto can be noved along th
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freedom of novenent in order to carry themin lateral diréction relatlvb L
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t he | oadi hg position. For positioning in perpendicul ar ¢iréection of ThHe

receiving nmeans guides, in this figure tlae vertical direéction, use is nadl
of the : :

- transpérting the buffer frame from close to the fixed
feed position of moulding material parts to a position
close to the mould half for loading, and
- offloading the buffer frame into the mould half for
loading.

This method preferably also comprises a step
with which: the moulding material parts loaded in the

buffer frame are converted from a configuration which is

desired for loading the buffer frame into a configuration
which corresponds with the configuration in which the
moulding material parts must be received in the mould
half. The advantages of using a buffer frame which is
transported between the feed position for moulding
material parts and the mould half for loading lie in the
fact that the number of displacements of the buffer frame
is limited. Much transport time is therefore not
needlessly lost, the wear of the device is relatively
limited and little energy is required to load the mould
half. '

The present invention will be further
elucidated with reference to the non-limitative

embodiments shown in the following figures. Herein:

Fig. 1 shows a perspective view of a device for
grouping, positioning and transporting the singly supplied

moulding material parts,

Fig. 2 is a perspective view of an assembly of the
device shown in fig. 1 in combination with a device for

separating and transporting the moulding material parts, and

Fig. 3 is a perspective view of an alternative of

the device shown in fig. 1 for grouping, positioning and

transporting the singly supplied moulding material parts.



6 freedom of novement of buffer frame 32 as a whole. Thl RapsAturtet s
elucidated with reference to fig.. 2. Buffer frame 32 flurther—eonprlsey
stops 40 which are novable in the receiving nmeans 33. Euring
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Fig. 1 shows a buffer frame 32 provided with
receiving means 33 into which moulding material parts can
be placed. The transport of buffer frame 32 between a
loading position and an offloading position will be
described with reference to fig. 2.

In oxder to load the buffer frame 32 with
moulding material parts the buffer frame 32 is placed as
a whole for instance close to a single feed position
where separated moulding material parts are supplied.
Receiving means 33 are arranged in receiving beams 34
which are displaceable along linear receiving means
guides 35 by rotating a rotor arm 37 using a drive 36.
The outer ends of rotor arm 37 are connected to receiving
beams 34 by means of coupling rods 38. In order to load
buffer frame 32 the receiving beams 34 are carried as
close as possible to each other by rotation of rotor arm
37. In the situation shown here the receiving beams 34
each contain a single row of receiving means 33. It is
however also possible to embody the receiving beams 34
differently, for instance by means of a double row of
receiving means 33. Moving the receiving beams 34 toward
each other to load the buffer frame 32 has the advantage
that loading takes less time than if the receiving beams
34 are located at a greater mutual distance. For loading
of the individual receiving means each receiving means 33
must be placed separately at the correct loading
position. Arranged for this purpose in buffer frame 32 is
a cylinder 39 with which the entirety of drive 36, rotor
arm 37 and receiving beams connected thereto can be moved
along the receiving means guides 35. Cylinder 39 thus
provides receiving beams 34 with a lateral freedom of
movement in order to carry them in lateral direction
relative to the loading position. For positioning in
perpendicular direction of the receiving means guides, in
this figure the vertical direction, use is made of the



fofoadLng of receiving neans 33, by causing the st
stops 40 to nove the stops will be noved such that
situated in receiving nmeans 33 are forced at | east

[ A
41 bearing the

f

receiving means 33. In order to cause thg stops 40 1
41 are arranged in a franework 42. Franework 42 is

)preanE

oul @ hNOBIEE a] parts
)a#tially out of} | _
o0 nove, the stop beans
tonnected with ki

joints 43 tofpgefem fafamodmeny oftlantifey franrep3’yasnadevhdiewhThhsi s
is further elucidated with reference to fig. 2.

Buffer frame 32 further comprises stops 40

which are movable in the receiving means 33. During

offloading of receiving means 33, by causing the stop

beams 41 bearing the stops 40 to move the stops will be

moved such that moulding material parts situated in

receiving means 33 are forced at least
receiving
the

Framework

move,

frame 32. By extending a stop cylinder
connected
side to framework 42,
buffer frame 32 such that the stops 40

receiving means 33.

partially out of

means 33. In order to cause the stops 40 to
stop beams 41 are arranged in a framework 42.
42 is connected with knee joints 43 to buffer

44 which is

on one side to buffer frame 32 and on the other
the latter can be moved relative to

move in the

During offloading of buffer frame 32 the

receiving beams 34 will first be moved

apart by rotating

the rotor arm 37 using the drive 36 such that their

mutual position corresponds with the configuration in

which the moulding material parts have

to be received in

a mould half. Depending on the configuration in which the

moulding material parts have to be placed in a mould

half,

receiving beams 34 associated with a mould half and

stop beams corresponding thereto can be mounted in buffer

frame 32. Adjustment of receiving beams 34 and stop beams

41 is relatively simple to carry out.
Fig. 2 shows an assembly of

transporting device 1

a separating and

and the buffer

frame 32 as shown in fig. 1. The discharge position of

the separating and transporting device
fixed loading position of buffer frame

1 herein forms the
32. In order to

place the receiving means 33 in a correct position

relative to the loading position defined by separating

and transporting device 1, the buffer frame 32 comprises

a cylinder 39 with which, as described

with reference to

fig. 1, the receiving beams 34 are displaceable along

receiving means guides 35. The freedom

of movement of
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connected on one side to buffer frame 32 and on the ofh r side to Trjnemork
42, the latter can be noved relative to buffer frame B2 ‘?Mﬁqugha sit ops
40 nmove in the receiving means 33. During offl oadi ng pf buf t he
receiving beanms 34 will first be nnved,;part by rotatjn 37

using the drive 36 such that their nutual position co responds W th thﬂ
confi gurati opuffier frame 32 perpendicularly of receiving means gui

35 is realized by displacing buffer frame 32 along guide
rods 45 and vertical guides 46 running parallel to a part
of guide rods 45. Buffer frame 32 is provided for this
purpose with guide wheels 47 which co-act with guide rods
45 and with guide blocks 48 pivotally connected to buffer
frame 32 which co-act with the vertical guides 46. Since
close to the feed position for moulding material parts
defined by the separating and transporting device 1 the
guide rods 45 and vertical guides 46 run mutually
parallel in the direction perpendicularly of receiving
means guides 45, the buffer frame 32 is also vertically
transportable along the guide rods 45 and 46. At a
greater distance from the separating and transporting
device 1 the guide rods 45 are bent such that as the
buffer frame 32 progresses further upward the spatial
orientation of buffer frame 32 will change and it will be
able to assume a horizontal position as indicated by
means of broken lines 49. This position indicated by
means of broken lines 49 corresponds with the offloading
position of buffer frame 32. In the position as indicated
by means of lines 49 the stops 40 will be employed to
urge the upward transported moulding material parts out
of the receiving means 33 where these parts will be
transferred to a mould half.

The figure further shows a vibration feeder 50
with which moulding material parts 51 are supplied to
separating and transporting device 1.

Fig. 3 shows the buffer frame 32 of fig. 1
provided with receiving means 33 in which moulding
material parts can be placed. The device shown in fig.3
corresponds very largely with the device shown in fig. 1,
wherein however for the displacing of receiving beams 34
along linear receiving means guides 35 a cylinder 55 is
arranged which is mounted fixedly on the buffer frame 32
on one side and mounted rotatably on a cam 56 on the
other side. Cam 56 is fixedly connected to a shaft 57. By
now extending or retracting cylinder 55 the shaft 57 will
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mhlch the nmoul ding material parts have to be receiv d] qﬁy 7il{waﬁf
Dependi ng on the configuration in which the noul din terﬁ% Ba s/ have to
be placed in a nould half, receiving beans 34 associla d{ hal f
and stop beans correspondlng thereto cangbe mounted{in buffer frame 3

Adj ust nent of receiving beans 34 and stog beans 41 s Terativety blnple to
carry out. Fimptatehdethrerndsepbl shafta Eeﬁéﬁaprﬁgléﬁé with rotor

arms 58. The outer ends of rotor arms 58 are pivotally

connected to receiving beams 34 by means of coupling rods
59. In order to load or offload receiving beams 34 a
mutual distance can be altered by the cylinder 55 with
interposing of the mechanism formed by cam 56, shaft 57,
rotor arms $8 and coupling rods 589.
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pl ace the receivi g Meahs 33 in a correct position rel atli e €4 NG¥ 199@diln
position defined by separating and transportl ng device 1, {the buffer fra
32 conprises a cylinder 39 with whi ch? as described withh reference to

Claims

1. Device for grouping, positioning and transporting singly supplied moulding
material parts from a loading position to an offloading position, comprising:

-a buffer frame provided with receiving means for the moulding material parts, which
buffer frame is displaceable along a guide between the loading position and the
offloading position, and

-a drive for displacing the-buffer frame along the guide.

2. Device as claimed in claim 1, wherein the receiving means are mounted

movably in the buffer frame so that in the loading position of the buffer frame the
receiving means can be placed sequentially in a position in the buffer frame such that
moulding material parts supplied at a fixed position are placeable in separate receiving
means, and so that in the offloading position of the buffer frame the receiving means can
be placed in positions such that the positions thereof correspond with the receiving

positions for moulding material parts in a mould half of an encapsulating device.

3. Device as claimed in claim 2, wherein the buffer frame comprises a drive for

displacing the receiving means in the buffer frame.

4. Device as claimed in claim 2 or 3, wherein the receiving means are connected to
the buffer frame with interposing of a linear guide which lies perpendicularly of the

direction of movement of the buffer frame.

5. Device as claimed in any of the claims 1-4, wherein the receiving means are
mounted on releasable elements which can be fixed in the buffer frame depending on

the placing of the moulding material parts in the mould half for loading.

6. Device as claimed in any of the claims 1-5, wherein the receiving means are
provided with movable stops for urging moulding material parts out of the receiving

means.
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7. Device as claimed in claim 6, wherein the buffer frame comprises a drive for

causing the receiving means to move.

8. Method for encapsulating electronic components by loading a mould half at a
fixed position with singly supplied moulding material parts, comprising the steps of:
-placing a plurality of moulding material parts in a buffer frame close to the fixed feed
position of the moulding material parts,

-transporting the buffer frame from close to the fixed feed position of the moulding
material parts to close to the mould half for loading, and

-offloading the buffer frame into the mould half for loading.

9. Method as claimed in claim 8, wherein the method also comprises a step with
which:

-the moulding material parts loaded into the buffer frame are converted from a
configuration which is desired for loading the buffer frame into a configuration which
corresponds with the configuration in which the moulding material parts must be

received in the mould half.
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~with which nmoulding material parts 51 are supplied to separaﬁﬁﬁ% and
transporting device 1. Fig. 3 shows the buffer frane 32 of fig. 1 provided
with receiving neans 33 in which nmoulding material parts can be placed. The
device shown in fig.3 corresponds very largely with the device shown in
fig. 1, wherein however for the displacing of receiving beans 34 al ong
| i near receiving neans guides 35 a cylindgr 55 is

DEVICE AND METHOD FOR GROUPING, POSITIONING
AND TRANSPORTING MOULDING MATERIAL PARTS
The invention relates to a device and method for
grouping, positioning and transporting singly supplied
moulding material parts, from a loading position to an

offloading position.

During encapsulation of electronic components
such as for instance lead frames, moulding material parts
have to be carried into a mould. The moulding material is
carried into the mould cavity by heating and exerting
pressure. An important aspect in the feeding of the
moulding material to the mould half is that the latter
must be filled in a short time; this in order to prevent
a long cycle time of the moulding device. Another aspect
is that during feed of moulding material parts, which are
often embodied in cylindrical shape, as little dust as
possible must be disseminated. Much use is therefore made
in practice of feed devices for moulding material parts
in which the moulding material is transported using

underpressure.

The present invention has for its object to provide
a device for grouping, positioning and transporting of
moulding material parts. In combination with an already
existing buffer supply such as for instance a vibration feed
System , it must be possible using the device according to the
invention to feed moulding material parts at great speed to a
mould half. The feed of moulding material parts must take place
in precise manner with very little risk of malfunction. The

device must also be inexpensive in production and servicing

and easily adjustable.



_arranged which is nounted fixedly on the buffer frame 32 on one side and
nmounted rotatably on a cam 56 on the other side. Cam56 is fixedly
connected to a shaft 57. By now extending or retracting cylinder 55 the
shaft 57 will 8 2

| The invention relates to a
device for grouping, positioning and transporting singly
supplied moulding material parts from a loading position

to an offloading position, comprising:

- a buffer frame provided with receiving means for the
moulding material parts, which buffer frame is
displaceable along a guide between the loading position
and the offloading position, and

- a drive for displacihg the buffer frame along the
guide.

In a preferred embodiment the receiving means
are mounted movably in the buffer frame so that in the
loading position of the buffer frame the receiving means
can be placed sequentially in a position in the buffer
frame such that moulding material parts supplied at a
fixed position are placeable in separate receiving means,
and so that in the offloading position of the buffer
frame the receiving means can be placed in positions such
that the positions thereof correspond with the receiving
positions for moulding material parts in a mould half of
an encapsulating device. This device has the advantage
that to load a mould half the buffer frame has only to be
moved once from the loading position to the offloading
position and vice versa. The buffer frame can in any case
be loaded while it is situated close to the fixed
position at which the moulding material parts are
supplied and is then transported to the offloading
position as soon as sufficient moulding material parts to
fill a mould half are received in the buffer frame.
During the movement of the buffer frame from the loading
position to the offloading position the receiving means
can be positioned in the buffer frame such that the
individual moulding material parts are situated at
positions corresponding with the positions at which the
moulding material parts have to be placed in a mould
half.



~rotate. Both ends of shaft 57 are provided with rotor arns 58. The outer
ends of rotor arns 58 are pivotally connected to receiving beans 34 by
means of coupling rods 59. In order to | oad-or offload receiving beans 34 a
nmut ual di stance can be altered by the cylinder 55 with interposing of the
mechani sm fornmed by cam 56, shaft 57, rotgr arns 58 and coupling rods 59.

The buffer frame preferably comprises a drive
for displacing the receiving means in a buffexr frame. The
receiving means are preferably connected to the buffer
frame with interposing of a linear guide which lies
perpendicularly of the direction of movement of the
buffer frame. Driving and linear guiding make it possible
to displace the receiving meané in simple manner in the
buffer frame, while the construction is relatively '
inexpensive to manufacture and little susceptible to
wear.

The receiving means are preferably mounted on
releasable elements which can be fixed in the buffer
frame depending on the placing of the moulding material
parts in the mould half for loading. In the case of a
changing arrangement of the moulding material parts to be
placed in a mould half, a change-over of the device can
be realized within a short time using the releasable
elements.

In a preferred embodiment the receiving means
are provided with movable stops for urging moulding
material parts out of the receiving means. Using the
movable stops the moulding material parts can be removed
comparatively simply from the receiving means at the
offloading position, i.e. the position where they have to
be placed in a mould half. This also limits the danger of
malfunctions or of a mould half not being completely
filled with moulding material parts. The buffer frame
preferably comprises for this purpose a drive for causing
the receiving means to move as described above.

The invention also relates to a method for
encapsulating electronic components by loading a mould
half at a fixed position with singly supplied moulding
material parts, comprising the steps of:

- placing a plurality of moulding material parts in a
buffer frame close to the fixed feed position of the

moulding material parts,
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Devi ce for grouping,5b6§ftiohiﬁg'ahd-ffahsporting singly

bet ween the | oading position and the

- transpérting the buffer frame from close to the fixed
feed position of moulding material parts to a position
close to the mould half for loading, and
- offloading the buffer frame into the mould half for
loading.

This method preferably also comprises a step
with which: the moulding material parts loaded in the
buffer frame are converted from a configuration which is

desired for loading the buffer frame into a configuration
which corresponds with the configuration in which the
moulding material parts must be received in the mould
half. The advantages of using a buffer frame which is
transported between the feed position for moulding
material parts and the mould half for loading lie in the
fact that the number of displacements of the buffer frame
is limited. Much transport time is therefore not
needlessly lost, the wear of the device is relatively
limited and little energy is required to load the mould
half. '

The present invention will be further
elucidated with reference to the non-limitative

embodiments shown in the following figures. Herein:

Fig. 1 shows a perspective view of a device for
grouping, positioning and transporting the singly supplied

moulding material parts,

Fig. 2 is a perspective view of an assembly of the
device shown in fig. 1 in combination with a device for
separating and transporting the moulding material parts,

Fig. 3 is a perspective view of an alternative of

the device shown in fig. 1 for grouping, positioning and

transporting the singly supplied moulding material parts.

parts froma | oading position to an of fl oadi ng
conprising: -a buffer frane provided with receiving neans for the
parts, which buffer frame irs displaceable along a guide

and.



.\offloadfhg position, and -a drive for displacing the buffer frame al ong the
gui de. 2. Device as clainmed in claiml, wherein the receiving neans are
nmount ed nmovably in the buffer franme so that in the | oading position of the
buffer frame the receiving neans can be placed sequentially in a position
in the buffer frame such that noul ding material parts supplied at a fixed
position are placeable in separate receiving neans, and so that in the
of f1 oadi ng position of the buffer frame t Re recei ving means can be placed
i n positions such that th%.pi)ys |o%rés at %%rfefogr cfol[;rtlee'sp302ndpl\£\é\tn{1dégew£&clel Vi ng
receiving means 33 into which moulding material parts can
be placed. The transport of buffer frame 32 between a
loading position and an offloading position will be
described with reference to fig. 2.
In order to load the buffer frame 32 with
moulding material parts the buffer frame 32 is placed as
a whole for instance close to a single feed position
where separated moulding material parts are supplied.
Receiving means 33 are arranged in receiving beams 34
which are displaceable along linear receiving means
guides 35 by rotating a rotor arm 37 using a drive 36.
The outer ends of rotor arm 37 are connected to receiving
beams 34 by means of coupling rods 38. In order to load
buffer frame 32 the receiving beams 34 are carried as
close as possible to each other by rotation of rotor arm
37. In the situation shown here the receiving beams 34
each contain a single row of receiving means 33. It is
however also possible to embody the receiving beams 34
differently, for instance by means of a double row of
receiving means 33. Moving the receiving beams 34 toward
each other to load the buffer frame 32 has the advantage
that loading takes less time than if the receiving beams
34 are located at a greater mutual distance. For loading
of the individual receiving means each receiving means 33
must be placed separately at the correct loading
position. Arranged for this purpose in buffer frame 32 is
a cylinder 39 with which the entirety of drive 36, rotor
arm 37 and receiving beams connected thereto can be moved
along the receiving means guides 35. Cylinder 39 thus
provides receiving beams 34 with a lateral freedom of
movement in order to carry them in lateral direction
relative to the loading position. For positioning in
perpendicular direction of the receiving means guides, in

this figure the vertical direction, use is made of the



positions for moul di ng mat eri al parts in a nmould half of an encapsul ati ng

device. 3. Device as clainmed in claim?2, wherein the buffer frame
conprises a drive for displacing the receiving neans in the buffer frane. -
4. Device as clainmed in claim2 or 3, éherein the receiving neans are

er pond: cul ari SR SToPREE STPERTEEh BF RUSeRint ona A2 (AR Forttiige s o
Devi ce as cl aisefurbhanyedficiietefawithl réfenesroa nd e g.ec2i vi ng neans are
e oon ! 2580l e ehGFRRLS £hhE"359R B rl gk {28 REY dg @™
which are movable in the receiving means 33. During
offloading of receiving means 33, by causing the stop
beams 41 bearing the stops 40 to move the stops will be
moved such that moulding material parts situated in
receiving means 33 are forced at least partially out of
receiving means 33. In order to cause the stops 40 to
move, the stop beams 41 are arranged in a framework 42.
Framework 42 is connected with knee joints 43 to buffer
frame 32. By extending a stop cylinder 44 which is
connected on one side to buffer frame 32 and on the other
side to framework 42, the latter can be moved relative to
buffer frame 32 such that the stops 40 move in the
receiving means 33.

During offloading of buffer frame 32 the
receiving beams 34 will first be moved apart by rotating
the rotor arm 37 using the drive 36 such that their
mutual position corresponds with the configuration in
which the moulding material parts have to be received in
a mould half. Depending on the configuration in which the
moulding material parts have to be placed in a mould
half, receiving beams 34 associated with a mould half and
stop beams corresponding thereto can be mounted in buffer
frame 32. Adjustment of receiving beams 34 and stop beams
41 is relatively simple to carry out.

Fig. 2 shows an assembly of a separating.and
transporting device 1 and the buffer
frame 32 as shown in fig. 1. The discharge position of
the separating and transporting device 1 herein forms the
fixed loading position of buffer frame 32. In order to
place the receiving means 33 in a correct position
relative to the loading position defined by separating
and transporting device 1, the buffer frame 32 comprises
a cylinder 39 with which, as described with reference to
fig. 1, the receiving beams 34 are displaceable along

receiving means guides 35. The freedom of movement of



-the placing of the nmouldi-ng material parts in the nould half for | oading.

Device as clainmed in any of the clains 1-5, wherein the receiving
nmeans are provided with novabl e stops for urging noulding material parts
out of the receiving nmeans. 10 7

buffer frame 32 perpendicularly of receiving means guides
35 is realized by displacing buffer frame 32 along guide
rods 45 and vertical guides 46 running parallel to a part
of guide rods 45. Buffer frame 32 is provided for this
purpose with guide wheels 47 which co-act with guide rods
45 and with guide blocks 48 pivotally connected to buffer
frame 32 which co-act with the vertical guides 46. Since
close to the feed position for moulding material parts
defined by the separating and transporting device 1 the
guide rods 45 and vertical guides 46 run mutually
parallel in the direction perpendicularly of receiving
means guides 45, the buffer frame 32 is also vertically
transportable along the guide rods 45 and 46. At a
greatexr distance from the separating and transporting
device 1 the guide rods 45 are bent such that as the
buffer frame 32 progresses further upward the spatial
orientation of buffer frame 32 will change and it will be
able to assume a horizontal position as indicated by
means of broken lines 49. This position indicated by
means of broken lines 49 corresponds with the offloading
position of buffer frame 32. In the position as indicated
by means of lines 49 the stops 40 will be employed to
urge the upward transported moulding material parts out
of the receiving means 33 where these parts will be
transferred to a mould half.

The figure further shows a vibration feeder 50
with which moulding material parts 51 are supplied to
separating and transporting device 1.

Fig. 3 shows the buffer frame 32 of fig. 1
provided with receiving means 33 in which moulding
material parts can be placed. The device shown in fig. 3
corresponds very largely with the device shown in fig. 1,
wherein however for the displacing of receiving beams 34
along linear receiving means guides 35 a cylinder 55 is
arranged which is mounted fixedly on the buffer frame 32
on one side and mounted rotatably on a cam 56 on the
other side. Cam 56 is fixedly connected to a shaft 57. By
now extending or retracting cylinder 55 the shaft 57 will



- T. Device as claimed in claim6, wherein the-buffer frame conprises a
drive for causing the receiving neans to nove. 8. Met hod for

encapsul ating el ectroni ¢ conponents by loading a nould half at a fixed
position with si ngl y suppl i ed m)ul di ng rrweri al parts, conprising the steps

of : -placing ral it t arts; buffer frame cl ose
~to the fixed Fé’ga‘% &I n%tﬂr% ﬁl’g'} rf?ré?wpf%‘?s‘“t]f’rﬁﬁg Srting
the buffer framesf 15(8m mrxeseut@rt e ds >caij n‘cﬁmi' Easud 1381 afe thevovdldiyng
materi al part%otngeglt%%e torteQ: 1mil‘tj1|g be ms f304r 143}) E-’xlnde'an(-ls SE dcoupling rods
$9. In order to load or offload receiving beams 34 a
mutual distance can be altered by the cylinder 55 with
interposing of the mechanism formed by cam 56, shaft 57,

rotor arms 58 and coupling xrods 59.



_-offloading the buffer-frane into the mould half for |oading. 9. Met hod
as clainmed in claim8, wherein the nethod al so conprises a step with which:
-the noulding naterial parts |oaded into the buffer frame are converted
froma configuration which is desired for |oading the buffer frane into a
configuration which corresponds with tige configuration in which the
nmoul ding material parts nust be receivéd in the nould half.

Claims

1. Device for grouping, positioning and transporting singly supplied moulding
material parts from a loading position to an offloading position, comprising:

-a buffer frame provided with receiving means for the moulding material parts, which
buffer frame is displaceable along a guide between the loading position and the
offloading position, and

-a drive for displacing the-buffer frame along the guide.

2. Device as claimed in claim 1, wherein the receiving means are mounted
movably in the buffer frame so that in the loading position of the buffer frame the
receiving means can be placed sequentially in a position in the buffer frame such that
moulding material parts supplied at a fixed position are placeable in separate receiving
means, and so that in the offloading position of the buffer frame the receiving means can
be placed in positions such that the positions thereof correspond with the receiving

positions for moulding material parts in a mould half of an encapsulating device.

3. Device as claimed in claim 2, wherein the buffer frame comprises a drive for

displacing the receiving means in the buffer frame.

4. Device as claimed in claim 2 or 3, wherein the receiving means are connected to
the buffer frame with interposing of a linear guide which lies perpendicularly of the

direction of movement of the buffer frame.

5. Device as claimed in any of the claims 1-4, wherein the receiving means are
mounted on releasable elements which can be fixed in the buffer frame depending on

the placing of the moulding material parts in the mould half for loading.

6. Device as claimed in any of the claims 1-5, wherein the receiving means are
provided with movable stops for urging moulding material parts out of the receiving

means.



10
7. Device as claimed in claim 6, wherein the buffer frame comprises a drive for

causing the receiving means to move.

8. Method for encapsulating electronic components by loading a mould half at a
fixed position with singly supplied moulding material parts, comprising the steps of:
-placing a plurality of moulding material parts in a buffer frame close to the fixed feed
position of the moulding material parts, |
-transporting the buffer frame from close to the fixed feed position of the moulding
material parts to close to the mould half for loading, and

-offloading the buffer frame into the mould half for loading.

9. Method as claimed in claim 8, wherein the method also comprises a step with
which:

-the moulding material parts loaded into the buffer frame are converted from a
configuration which is desired for loading the buffer frame into a configuration which
corresponds with the configuration in which the moulding material parts must be

received in the mould half.
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The invention relates to a device for sepa-

rating and transporting moulding materials from

a feed path to a discharge position comprising
at least one holder for a moulding material part
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feed path and the discharge position, and an ejec-
tor for discharging a moulding material part ar-
ranged in the holder from the movable holder
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also relates to a device for grouping, positioning
and transporting singly supplied moulding ma-
terials from a loading position to an offloading
position. The invention furthermore relates to a
method for encapsulating electronic components
by loading a mould half at a fixed position with
singly supplied moulding materials,




