
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.   



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 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 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.   



3 The buffer frame preferably comprises a drive for displacing the
receiving means in a buffer frame. The receiving means are
preferablyconnected 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 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 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,   



4 - transporting 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.    5 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 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 



6 freedom of movement of buffer frame 32 as a whole. This 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 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    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 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    8 



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 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 rods 59.  



9 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.  












