
;GHe3e?p<<.j|6Tp*1  - 1  5 NOV 2002 Apparatus for transporting thin boards,
in particular printed circuit boards The invention relates to an apparatus
for transporting thin boards according to the preamble of claim 1. Such an
apparatus is known from DE 93 39 092 A, wherein grippers are provided on
chain elements which are guided in a guiding rail. The grippers are biased
by means of a spring in such a way that a tension can be applied to the
board which is transported by means of the grippers. US 9,926,789 has
disclosed a transport apparatus in which grippers take hold of the
opposite, uncoated edges of a printed circuit board, after the grippers
have first been opened by an actuating device, in order to receive a
printed circuit board. This design is suitable for relatively rigid printed
circuit boards which do not sag between the rows of grippers when
transported, so that the coating which has been applied to the boards is
not damaged. However, if very thin, film-like printed circuit boards are to
be transported using such an apparatus, there is a risk of the thin printed
circuit board sagging and as a result damaging the coating which has been
previously applied by a casting device and is not yet solid. The invention
is based on the object of designing an apparatus of the type mentioned at
the outset in such a way that it is suitable even for very thin, film-like
printed circuit boards. According to the invention, this object is achieved
by the features in the characterising part of claim 1. The invention is
explained in more detail, by way of example, with reference to the drawing,
in which:    5 NOV 2002 , _ 2 _, Fig. 1 shows a plan view of a transport
apparatus with opposite rows of grippers; Fig. 2 shows a section on line
B-B in Fig. 1, with a 5 gripper in the gripping position; Fig. 3 shows a
section on line A-A in Fig. 1, with a gripper in the open position 10 Fig.
4 shows a plan view of another embodiment of the transport apparatus; Fig.
5 shows a plan view of a gripper in the retracted ' position, with
tensioning device 15 Fig. 6 shows a similar view of the gripper in the
gripping position, and Fig. 7 shows an end view of half of the apparatus in
20 accordance with Fig. 4. 



In Fig. 1, 1 denotes a printed circuit board which has a thickness of, for
example, 0.1 mm and is provided with a coating of an enamel on one or both
sides, which 25 coating was applied by a casting device (not shown) before
the printed circuit board 1 was received in the apparatus illustrated, and
following this application the board was introduced into the transport
apparatus in the direction of the arrow, in order to be 30 transported
through a drying furnace and further treatment stations by means of this
apparatus. The mutually opposite, coating-free edges of the printed circuit
board 1 are gripped by grippers 2, 35 which are arranged at intervals on a
rod 3 which may be designed as a threaded spindle, so that the individual
grippers 2 can be moved by turning in the axial direction of the threaded
spindle. Figs. 2 and 3 respectively show a gripper 2 in the gripping
position   5 NOV 2002 - 3  and in the open position. The grippers 2 may be
designed in the manner of a clothes peg with gripper arms 4 which are
spring-loaded towards the gripping position on one side of the central
articulation point 5 by means of a spring 5. However, other embodiments of
the grippers 2 are also possible. In the exemplary embodiment illustrated,
the gripper arms 4 are provided with angled-off extensions 6 on the 10
outer side, against which actuating jaws 7 of an actuating device 8 come to
bear when, for example, an actuating cylinder 9 pivots a lever 10, by means
of which the two jaws 7 are pressed together, in order to press together
the actuating extensions 6 of a gripper 15 2 and to open the gripper ends,
as shown in Fig. 3. As shown by the plan view illustrated in Fig. 1, the
actuating jaws 7 of the actuating device 8 are of elongate design, so that
a11 the grippers 2 in a row 20 can be actuated simultaneously. 11 denotes
the pin about which the levers 10 can pivot. The actuating devices 8 on
both sides of the printed circuit board 1 are arranged on a stationary
frame which is diagrammatically indicated at 12, it being possible to 25
displace a part which supports the jaws 7 transversely with respect to the
printed circuit board 1, for example by means of pneumatic cylinders, over
rolls 22 on a fixed guide 23. 30 In the embodiment shown in Fig. 1, a
tensioning device 13 acts on the mutually opposite rods 3, which support
the grippers 2, at the opposite end from the entry side, which tensioning
device has a guide bar 14 which is transverse with respect to the rods 3
and on which 35 springs 15, 15' are arranged, which each act on a carriage
16, which is connected to the end of the rod 3, in such a way that the two
rods 3 are forced apart. On the entry side, two grippers 2 are shown in the
inactive position, in which the rods 3 lie at a greater   ~ NOV 2001 - 4
distance from one another and are pressed apart by the springs 15, 15' via
the carriages 16, which in this position may bear against a stop 17 of the
tensioning device 13. 



5 When the grippers 2 are open, a printed circuit board 1 is introduced
between the rods 3 by means of a device which is not shown, and then the
rods 3 are moved together, counter to the force of the springs 15, 15', 10
by stops 26 on the actuating devices 8 and the grippers 2 which are being
held open by the devices, until the gripper ends of the gripper arms 4 lie
in the area of the enamel-free edge of the printed circuit board 1. The
actuating jaws 7 are then moved apart by pivoting 15 back the lever 10 of
the actuating device 8, so that the gripper ends are brought to bear on the
printed circuit board 1 by the spring 5. Then, the actuating device 8 is
moved back outwards, so that the grippers 2 are exposed, as shown in Fig.
1, the stops 26 lying at 20 a distance from the rods 3. After the grippers
2 have taken hold of the board 1, the rods 3 are thus pressed apart by the
force of the springs 15, 15', via the carriages 16, with the result that
the printed circuit board 1 is held taut between the grippers 2. 25 The
carriages 16 can be displaced along a guide rod 25 by means of rolls 24 and
may also be provided with an additional adjustment device. 30 After, in the
embodiment in accordance with Fig. 1, the rods 3 have been pressed apart at
only one end by the carriages 16, while the ends of the rods 3 on the entry
side are exposed, the two rods 3 in the inactive position are arranged at a
slight angle with respect to 35 one another, so that their ends on the
entry side lie slightly further apart than the ends on the side of the
tensioning device 13. When the actuating devices 8 are moved together, the
stop 26 presses the rod 3 on the entry side together in such a manner that
the two rods   5 NOV 200Z - 5  3 are pressed out of the inclined position
referred to above until they are parallel to one another, and are then
moved towards one another. After a board 1 has been received between the
grippers of the rods 3 which S have been arranged parallel in this way, the
stop 26 is detached from the associated rod 3 by the actuating device 8
being retracted, so that this rod 3 can spring back outwards again, and in
this way a prestress is also applied to the board 1 on the entry side,
while on 10 the side of the tensioning device 13 the springs 15, 15' press
the two carriages 16 apart. After the printed circuit board 1 has been
clamped in, the transport apparatus in accordance with Fig. 1, 15 together
with the tensioning device 13, is moved, by a conveyor device acting at 27,
for example a chain, to a treatment station, for example into a furnace for
venting and drying, into a cooling station and the like, the printed
circuit boards 1 being held in a 20 horizontal plane by the tension applied
by means of the spring-loaded grippers 2, so that the coating, which is
initially still liquid or soft, does not experience the damage which would
occur if the printed circuit boards 1 were to sag. 25 Fig. 4 shows a plan
view of another embodiment of the transport apparatus in a transport frame
30 made from square pipes, the mutually opposite rods 3 being spring-loaded
at both ends. For this purpose, the ends 30 of the rods are connected to a
ram 18 which projects approximately at right angles and is guided
displaceably in a guide 19, which may, for example, be designed as a U-rail
which is secured in the transport frame 30 and has spaced-apart holes for
accommodating 35 the rams 18 which are arranged above one another. Inside
the guide 19, a spring 20, which bears against a collar of the ram and
against the guide 19, acts on the ram 18 in such a manner that the ram 18,
together with the rod 3, is pressed outwards in Fig. 9. Fig. 5 shows  



5 NOV 2002 - 6  the ram 18 in the inactive position with gripper 2
retracted. Fig. 6 shows the ram 18 with the gripper 2 in the gripping
position on the edge of a printed circuit board 1, the rod 3 which supports
the gripper 2 5 being pressed outwards by the spring 20 in order to hold
the printed circuit board 1 taut. For the sake of clarity of the drawing,
the actuating device 8 for the grippers 2 is not shown in Fig. 4. By 10 way
of the actuating device 8, the rods 3 with grippers 2 are moved into the
gripping position counter to the force of the springs 20, by means of the
stops 26 (Fig. 1), and then, after the edge of the printed circuit board 1
has been taken hold of by the grippers 15 2, the actuating device 8 is
retracted, so that the rods 3, with the grippers 2, are then tensioned only
by the springs 20. In Fig. 4, 21 furthermore indicates, purely 20
diagrammatically, extended gripper elements by means of which a printed
circuit board 1 is transferred from a casting device for applying the
coating into the transport apparatus in accordance with Fig. 4. 25 The same
actuating device 8 as that illustrated in Figs. 2 and 3 can be used in the
apparatus in accordance with Fig. 4 to displace the rods 3 with grippers 2.
For the horizontal movement, two different, separate paths are followed in
the horizontal 30 direction, for example by means of two pneumatic
cylinders. After the first displacement path, the actuating device 8 is
positioned with the jaws 7 at the position where the grippers 2 can be
taken hold of and opened, as illustrated in Figs. 5 and 2. After the 35
grippers have been opened by pressing the actuating extensions 6 together
(Fig. 3) by means of the jaws 7, the grippers 2, together with the rods 3,
are displaced towards the printed circuit board 1, via the stops 26, by
means of the second displacement drive, for example   5 you zooz in the
form of a pneumatic cylinder, e.g. 29 in Fig. 2. When.the limit position of
a gripper, as illustrated in Fig. 6, has been reached, the actuating device
8 opens the jaws 7, so that the grippers 2 are clamped firmly 5 to the edge
of the printed circuit board 1. The actuating device 8 is retracted, so
that the grippers 2 are tensioned by the springs 20 in the embodiment in
accordance with Fig. 4, and thus the printed circuit board 1 is also
tensioned. Before the entire transport 10 frame 30, with the fitted rods 3
and grippers 2, is raised upwards in Fig. 7 by one cycle by means of a
lifting device (not shown), the laterally arranged actuating devices 8 are
moved out into the normal ' position in which they do not impede lifting of
the 15 transport frame. Fig. 7 shows an end view of the right-hand side of
the apparatus in accordance with Fig. 4 with a number of rows of grippers
which are arranged above one another 20 in the transport frame 12, which is
moved cyclically, for example upwards, by means of the lifting device (not
shown), in order to successively insert a printed circuit board 1, which
arrives at a predetermined level from the coating device, into the
individual rows of 25 grippers. In Fig. 7, the top gripper 2 is shown in
the position in which it grips a printed circuit board 1, while the gripper
below it is shown in the open position, into which it is moved, in
accordance with Fig. 3, by the, actuating device 8 (not shown), after 30
which the open gripper is advanced onto the next printed circuit board 1
supplied in the position which the top gripper currently holds. After the
gripper has been closed, the actuating device 8 is retracted, in order to
act on the third gripper after a further cycle 



35 movement of the transport frame in the upwards direction. In Fig. 7,
this third gripper, together with the other grippers, is in the inactive
position, in which the actuating device 8 is not acting on them. In the
illustration shown in Fig. 7, the second' gripper   5 Nov 2002 - 8  from
the top is situated at the level of the actuating device 8. Figs. 1 and 4
each show an embodiment in which the 5 mutually opposite rows of grippers
are pressed apart outwards by an elastic device, such as for example the
springs 15 and 20. It is also possible to use an embodiment in which the
grippers 2 are. arranged fixedly on one side of the printed circuit board
1, while only 10 the grippers on the opposite side are pretensioned in the
tensioning direction. In this case too, the result is a stress on the
printed circuit board 1 which holds this board in a plane and prevents it
from sagging even if the printed circuit board 1 is of film-like design. 15
5 you ago - 9  Patent Claims 1. Apparatus for transporting thin boards, in
particular coated printed circuit boards, having rows of spaced-apart
grippers (2), which rows lie opposite one another, wherein at least on one
side of the printed circuit board a tension can act upon the grippers by
means of an elastic device (15, 20) in order to tension the printed circuit
board which has been gripped, characterised in that the rows of grippers
(2) lying opposite one another are each arranged on a rod (3) and at least
on one side of the printed circuit board (1) a tension can act upon a rod
(3) by means of the elastic device (15, 20). 2. Apparatus according to
Claim 1, in which a tensioning device (13) acts on at least one end of the
rod (3). 3. Apparatus according to Claim 1, in which a tensioning device
(18, 20) is provided at each end of the rod (3) which supports the grippers
(2). 4. Apparatus according to Claim 3, in which the tensioning device has
rams (18) which are arranged at the ends of the rods (3) and are guided in
a guide (19) and on which at least one spring (20) acts in the tensioning
direction. 5. Apparatus according to Claim 4, in which the tensioning
device (18-20) with rods (3) is arranged in a transport frame (30), in
which the printed circuit boards (1) can be moved through various treatment
stations, such as for example for venting, drying, stoving and cooling,
without being unloaded and reloaded. 6. Apparatus according to one of the
preceding claims, in which an actuating device (8) having a part which can
be moved in a stepwise manner by a drive device is provided, which part is
equipped with actuating jaws (7) for simultaneously actuating the grippers
(2) arranged on a rod (3). 7. Apparatus according to Claim 6, in which the
actuating jaws (7) of the actuating device (8) come to bear against the
free ends (6) of the grippers (2), which are designed in the manner of a
clothes peg. 



~ NOV 1002 - to  8. Apparatus according to Claim 6, in which stops (26) for
displacing the rods (3) into the gripping position are arranged on the
actuating device (8) .
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