
Description Device for conveying printed boards assemblies     The present
invention relates to a device for conveying printed boards, especially in
printed  board assembly machines. In printed board assembly machines,
substrates or printed boards that are fitted with semi- conductor chips or
components are conveyed along a generally straight conveyor path. During
the fitting operation, the printed board is clamped to hold it in place.
Conveyance is  accomplished using conveyor belts that are driven by
suitable wheels or rollers. Only a narrow  lateral strip of the substrate
or printed board rests on the conveyor belts. The substrate or printed
board is clamped down at a base or carrier element of the conveyor path.
The conveyor path is  divided into individual segments that follow each
other in the direction of conveyance. Each  segment has a driven conveyor
belt and a clamping device for the printed boards. The object of the
present invention is to specify a device for conveying printed boards,
especially  for printed board assembly machines, in which the design effort
is clearly reduced compared to  traditional conveyance devices. This
objective is achieved using the device with the features of Claim 1.
Designs are derived  from the dependent claims. In the device according to
this invention, the conveyor path is formed by a base or carrier  element
on which or in which at least two segments, preferably a multiple of
segments, are  arranged, with each segment forming a section of the
conveyor path. In each segment on both  sides in relation to the direction
of conveyance, there is a conveyor cheek that forms a lateral  



border. In each segment a conveyor belt driven by rollers or wheels is
mounted on the side of the  conveyor cheek facing the opposite conveyor
cheek. These rollers along with the conveyor belts  are located on movable
plates, which may be moved on the inner side of the conveyor cheeks
perpendicular to the direction of conveyance. Located on the top edges of
the conveyor cheeks are connector blocks that are mounted on the inner side
in the longitudinal direction and project  beyond the movable plates in
such a manner that, when the movable plates are raised, the edge of  a
printed board on either side is pinched between the conveyor belt and the
connector blocks of  the conveyor cheek. The conveyor cheeks can be
adjusted transverse to the direction of  conveyance so that the device may
be adapted to the different widths of printed boards to be  conveyed. In
the following, the device according to the invention is described in detail
in relation to the  attached Figures 1 to 3, which illustrate a preferred
design. Figure 1 Shows a section from the conveyor path according to the
invention in an isometric  view. Figure 2 Shows the arrangement of the
movable plates on the conveyor cheek in cross- section. Figure 3 Shows the
arrangement of the movable plate along with the drive of the conveyor  belt
at the conveyor cheek in an isometric view. Depicted in Figure 1 is a
section of the conveyor path whose base is formed by a base and carrier
element 1. The base and carrier element 1 in this example has a U-shaped
cross-sectional profile,  which is formed by an essentially flat base and
two lateral parts attached thereto. Mounted on the  inner side of the
lateral parts are conveyor cheeks 7, which, in this exemplary design, each
has a  length in the direction of conveyance corresponding to a particular
segment. Also possible is a  design in which there is a conveyor cheek
located on each side that belong together with all  



segments or at least one part of the segments. On the inner side, that is,
the side facing the  opposite conveyor cheek, or a printed board to be
conveyed, movable plates 5 are mounted in  each segment on which conveyor
belts 4, which are driven by rollers or wheels, are also disposed  on the
inner side. These rollers or wheels are mounted on movable plate 5 in such
a manner that  a portion of conveyor belt 4 runs essentially horizontally
at the top edge of the movable plate.  The top edges of each of
inward-facing conveyor cheeks 7 are provided with connector blocks 3, which
are aligned along the direction of conveyance and project beyond movable
plates 5 to the  extent that a consistent intermediate space is formed
between connector blocks 3 and the  horizontal top portion of each conveyor
belt. Movable plates 5 may be raised in the vertical direction via a
mounted lifting device so that the  intermediate space between connector
block 3 and conveyor belts 4 is reduced enough to  correspond to the
thickness of an edge of a printed board to be conveyed. Preferably,
provided as  a lifting device, is an elevating platform 6 that may also be
used to support the printed board. The  edges of the printed board may be
squeezed under connector blocks 3, thus in the upward  direction, in such a
manner that they can be stopped and it is possible to fit the board with
components. The conveyor belts are each preferably driven simultaneously
for both conveyor cheeks of a  segment, for example, by shaft 8 given in
Figure 1 (preferably, for example, a hexagonal shaft),  at each end of
which a wheel of the belt drive is mounted. It is insignificant whether
shaft 8 is  mounted concentrically to the drive wheel as the drive shaft or
whether shaft 8 engages as a  spline shaft on the periphery of a drive gear
wheel. Shaft 8 is provided with a suitable drive unit  (not shown). Shaft 8
may, for example, be driven by a drive motor present in each segment, or an
appropriate transmission is mounted which is coupled, or may be coupled, to
a central drive unit.  Linear guide 2, which is mounted transversely to the
direction of conveyance and is depicted in  



Figure 1 without all of its details, so that the illustration is not too
intricate, is used to move  conveyor cheeks 7 transversely to the direction
of conveyance in order to be able to alter the  distance between them in
accordance with the size of the printed boards to be conveyed.
Schematically depicted in cross section in Figure 2 is the arrangement of
movable plates 5 on  conveyor cheeks 7. It is recognizable in Figure 2 that
connector block 3 on the inner side of  conveyor cheek 7 preferably
projects beyond movable plate 5 far enough that a sufficiently small
distance between conveyor belt 4 and connector block 3 may be produced by a
vertical upward  movement of movable plate 5. It is also clear, with
respect to Figure 2, that the drive unit,  represented here by shaft 8,
must also be moved vertically together with plate 5. Since the drive  must
be moved together with movable plate 5 in relation to conveyor cheek 7,
shaft 8 and any  other components of the drive that may be present, they
are preferably situated in a floating  arrangement in relation to conveyor
cheek 7. This means that the drive units are indeed mounted  on the
conveyor cheeks, but the mounting is such that the drive units may be moved
together  with movable plate 5. The movable plate 5 is mounted, for
example, via vertically arranged guide rails, similar, for  example, to the
connector blocks that are in the drawing on the conveyor cheek in question
in  such a manner that it may be moved upward along conveyor cheek 7. The
structural designs that  can be installed for this purpose are technically
known in and may be implemented using the  measures and procedure known to
the expert specializing in the field. Figure 3 shows an isometric view of
an individual conveyor cheek along with a movable plate 5  mounted on it.
The double arrow in the drawing indicates that movable plate 5 may be moved
upward or downward in relation to conveyor cheek 7. In this way, it is
possible to adjust the  intermediate space between the portion of conveyor
belt 4 running horizontally between the two  



top wheels and connector block 3 mounted on conveyor cheek 7. A V-belt,
flat belt, timing belt  or round belt may be used as a conveyor belt, as is
known in the specialty. The possibility of adjusting the conveyor cheek
transverse to the direction of conveyance via  linear guide 2 shown in
Figure 1 may be configured in a variety of ways. In this way it may be
provided that only the conveyor cheeks on one side are movable. Instead,
the conveyor cheeks  may be mounted in such a way that they may be moved
inward or outward on both sides. The  stopping of the conveyor cheeks may
be affected by a clamping mechanism that is known in the  specialty. The
width of conveyor belt 4 is selected so that only the edge of the printed
board that  is usable for advance is covered. The disposition of the belt
on the movable plate ensures that, in  contrast to a conveyor mechanism
that presses the printed boards on the conveyor belt from  above, even
extremely thin printed boards are not pinched between the belts and the
pressing  device. The device according to the invention may comprise a
multiplicity of conveyor paths that  are arranged next to each other and
are each constructed of segments of the described type. In so  doing, it
may be provided that the width of the conveyor paths may be adjusted,
jointly or  independently of each other, by altering the distances between
the conveyor cheeks.  Patent Claims 1. A device for conveying printed
boards having at least one conveyor path, which comprises a  base and
carrier element (1) and a multiplicity of segments that follow each other
in a given  direction of conveyance, the segments having, on both sides in
relation to the direction of  conveyance, a conveyor cheek (7) with
rollers, which are provided with a drive unit and drive a  conveyor belt
(4) running around them and a device for pressing the printed boards
against the  conveyor belts, Characterized in that on each side facing an
opposing conveyor cheek (7)there is  one connector block (3) each aligned
in the direction of conveyance at the top edge of the  



conveyor cheek (7),a vertically aligned movable plate (5) is arranged on
the conveyor cheek (7)  in each segment and the rollers along with the
conveyor belt are mounted on each movable plate,  each segment has a
lifting device that is provided for raising the movable plates (5) toward
the  connector blocks (3) and the conveyor belts (4) on the movable plates
(5) and the connector  blocks (3) on the conveyor cheeks (7) are disposed
in such a manner that, by raising the movable  plates (5), an intermediate
space may be set between the conveyor belts (4) and the connector  blocks
(3), said space being calculated for a particular thickness on the edge of
a printed board to  be conveyed. 2. The device according to Claim 1 in
which the lifting device comprises elevating platforms (6)  present in each
segment.  3. The device according to Claim 1 or 2, wherein conveyor cheeks
(7) are present in each  segment that have a length corresponding to the
relevant segment in the direction of conveyance  and there is, transverse
to the conveyor path, a linear guide (2) with which the distance between
the conveyor cheeks (7) of the relevant segment may be altered with respect
to each other. 4. The device according to one of Claims 1 to 3, wherein the
rollers mounted on each of the  movable plates (5) are driven via a shaft
(8) arranged transversely to the conveyor path and  having a drive unit
mounted on it; the shaft (8) and the drive unit driving each of the
conveyor  belts (4) of two movable plates (5)arranged opposite each other
and being disposed in a floating  arrangement in relation to the conveyor
cheeks (7). 


