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veyer, and a second carrier that during the return movement transports a
member from the support BACKGROUND OF THE INVENTION
elements of the vertical conveyor onto another sup- port plane which is an
exit support plane. This invention relates to treating devices for flat   5
plates and more particularly to a device for holding and transporting a
printed circuit board through a  BRIEF DESCRIPTION OF THE DRAWINGS treating
apparatus. In the production of printed circuits a printed    The invention
may be more fully understood circuit board comprising a fiberglass core
covered   10  from the following detailed description, thereof, tak- with a
sheet of copper, over which is laminated a  en in connection with
accompanying drawings photosensitive layer, is imagewise exposed. Follow-
which form a part of this application and in which: ing exposure, the
unexposed areas are removed         Fig. 1 is a schematic side view of a
holding and and the underlying metal sheet uncovered. The         treating
device in accordance with this invention, uncovered metal areas can then be
either etched   15  Fig. 2 shows a schematic front view elevation of or
further metallized depending on the end result    the vertical conveyer in
the device of Fig. 1, desired. Subsequently, the remaining photosensi-
Fig. 3 shows a schematic perspective view of tive material which up to this
point has been serv-  the upright supports and the pins extending ing as a
protective mask, is removed. Similar pro-   therefrom in a conveyer of the
type shown in ..cess steps may be employed when the printed   20     Fig.
2, circuit board is coated with a solder stop mask       Fig. 4 is a
schematic representation of a top before the soldering process.
view of a conveyer of the type shown in Fig. 2, The individual process
steps are usually sepa-     Fig. 5 shows a partial top view of the
conveyer, rated by a holding or waiting period during which     wherein the
supports have been rotated by a the. printed circuit board may be held for
an inter-  25  [err] angle, mediate treatment in a controlled environment,
Fig. 6 shows a schematic side view of a gripper such as a drying oven, etc.
mechanism employed to remove a board from It is desirable, therefore, to
develop a device   the conveyor, which will allow such intermediate
treating of a flat  Fig. 7 shows a schematic side view of the printed
circuit board without interrupting a continu-  30  arrangement employed to
remove the gripper ous process and without requiring excessively long
from the board, transport belts. Desirably such device will permit to  Fig.
8 shows a side view of a modified gripper, hold the individual members for
intermediate treat-   and ment in a limited confined space without
contacting   Fig. 9 shows a schematic front view of a modi- each other.
35    fied conveyer. It is further desirable that such a holding and
transporting device may form a part of a plate transport system, or of a
continuous treatment or   DEtAILED DESCRIPTION OF THE INVENTION production
process. 40      The instant invention relates to a holding and
transporting device for planar members comprising: SUMMARY OF THE INVENTION
a base, a plurality of elongated upright supports defining an The present
invention is directed to a device   enclosure, each support pivotally
mounted around for the treatment of planar members that are sub-  45  an
axis perpendicular to the base extending jected to the same treatment
during a number of    through said supports, cycles, comprising a vertical
conveyer with support  each support having at least two orthogonal pins
elements on which several members can be sup-      extending therefrom
perpendicular to the axis of ported one above the other with a space
between    the support, them on both sides; by an upper and a lower  so
each of said pins located at a point along said axis support plane situated
one above the other laterally  different than the other, next to the
vertical conveyer a horizontal conveyer  the pins on the plurality of the
upright supports situated in the region of the support planes that is
cooperating .to define at least a first and a second capable of traveling
towards the vertical conveyer  parallel distinct horizontal planes, and and
returning in every cycle, a first carrier that  55   means to rotate the
upright supports through an during the travel movement transports a member
angle from a first position where a first plurality of from a one support
plane which is an entry support  pins defining the first horizontal plane
extend within plane onto support elements of the vertical con-   said
enclosure, to a second position where a sec- 2 



3                 EP0165561 B1                        4 ond plurality of
pins defining the second horizontal  gripper 20 which serves to grip and
remove a plate plane extend within said enclosure, said first plural-  from
conveyor 6. A second plate carrier 21 is ity of pins no longer extending
within said enclo-  mounted near the top of transport 13. Carrier 21 sure.
comprises a supporting plate on which are moun- Rotation of the upright
supports through this   5   ted several suction cups 22 which can be
lowered angle results in a flat plate supported by the plural-  onto the
stack 12 by means of a driving cylinder 23 ity of pins on one level to be
released and drop to   attached to the top of the transport 13. a second
level defined by the second plurality of      Referring now to Figs. 2, 3,
4 and 5 a number pins brought into position within the enclosure as a  of
upright supports 30 and 31 are mounted on the result of the rotation of the
upright supports. The   70  base of housing 2. The supports are mounted
angle of rotation is about [err].                     using mounting blocks
32 and 33 which are ad- Instead of only two pins on each upright sup-
justably located on housing 2 by means of screws port, a multitude of pins
may be employed to        34. Thus the distance between uprights 30 and 31
define a multitude of parallel and distinct planes  may be varied depending
on the size of the plate whereby a number of flat plates may be supported
15  to be supported thereinbetween. on alternate planes. As the upright
supports are       Mounted on uprights 30 and 31 are a number rotated
alternatively between a first and a second  of pins 25 and 45 generally
placed at 90  to each position, the members are dropped from one set of
other at different points along an axis running parallel planes defined by
one set of pins to a     through the center of upright supports 30 and 31.
second set of parallel planes defined by a second   20  The position of
pins 25 and 45 is such that the pins set of pins.
are not in the same plane. Upright supports 30 and Means may also be
available to introduce a flat  31 are pivotally mounted around the axis
extending plate at the top horizontal plane from a supply of  along the
long dimension of the support, on mount- plates located adjacent the
present device and     ing blocks 32 and 34 using pins 70 and 70'. Up-
means may be available to grasp and remove a flat  25  right supports 30
and 31 are fitted on the upper plate from the bottom plane and to release
it onto  end with pivoting levers 35 and 36. Pivoting levers an outside
transport device, for further treatment.  35 are all pivotally connected to
a connecting rod Throughout the following detailed description   37 and
pivoting levers 36 are all pivotally con- similar reference numerals refer
to similar refer-  nected to connecting rod 38. A set of roller bear- ence
elements in all figures of the drawing. With  30  ings 42 and 43 are placed
on connecting rods 37 reference to the preferred embodiment as shown in
and 38 respectively. A cam rod 41 spans the space Fig. 1 there is shown a
housing 2 that has an upper  between connecting rods 37 and 38 and is
placed entry slot 3 and a lower exit slot 4, standing on a  so that
bearings 42 and 43 ride on rod 47. A table 1. Within the interior of said
housing there is  pneumatic drive 39 is mounted on the housing 2. A a
vertical conveyor 6 in accordance with the   35  push rod 40 extending from
the drive is connected present invention for holding and transporting a
to cam rod 41. The pneumatic drive can move rod number of flat plates which
in this instance are a  40 in the direction of arrow 44 on command. number
of printed circuit boards. The housing may      The plurality of upright
supports 30 and 31 comprise a dryer chamber 5 employing hot air
define an enclosure 72. The initial orientation of the injected therein by
means of a blower 8. The   40  upright supports 30 and 31 is such that the
plurality details of the blower are not shown in this figure,  of pins 25
extend into the enclosure while the such blower being conventional and well
known in    plurality of pins 45 do not. the art. An upper or entry support
tray 9 is situated  A bottom plate 26 is located in the enclosure next to
the entry slot 3. A lower or exit tray 10 is  72 on the lower portion of
housing 2. Plate 26 placed next to exit slot 4. On the housing 2 above   45
extends above mounting blocks 32 and 34 and its the conveyor 6, there is a
storage compartment 11  top surface is on the level of exit slot 4. for a
stack 12 of printed circuit boards.              In Fig. 6 there is shown
the details of gripper A horizontal transport 13 is used to bring plates
20. This gripper which is attached to the bottom out of compartment 11 and
into the dryer chamber    end of transport arm 18 comprises a spring clip
5. The transport 13 moves in the direction of arrow   so  constructed by
forming a single piece of a flat 14 on a set of rollers 15 on a guide 16
from a left  metal strap. It's back flange 46 is attached to arm hand
position A shown in solid lines to a right hand  18. The front end forms
two clamping arms 47 and position B shown in phantom lines. Transport 13
48 bent back diagonally to provide a pair of grip- includes a frame 17 with
an arm  18 extending       ping jaws. downwardly. Mounted on this arm at
the level of  ss    Figure 8 shows a modified alternate embodi- entry slot
3 is a first plate carrier 19 which serves  ment for a gripper 120. One
clamping arm 148 is 



to bring a plate into the conveyor 6. At the end of  used in this instance
connected rigidly to the end arm 18 near the level of exit slot 4 is placed
a plate  of transport arm 118. A second clamping arm 147 3    5
EP 0 165 561 B1                     6 made by bending a strap of metal
which is joined   the plate supporting it at a level below the original to
arm  118. using a hinge 159. An adjustable      level. This action is
repeated a number of times spring 160 permits to select the clamping force
alternately bringing pins 45 and 25 in and out of between the two arms.
the enclosure and slowly moving a plate from the Figure 7 shows the details
of a device em-   5   upper portion of the housing towards the bottom of
ployed near the exit slot 4 which permits the dis-  the housing. Between
each movement of the pins engagement of a flat plate from the jaws of
gripper  the transport 13 may be actuated to bring a fresh 20. This device
may be attached either onto the     plate to the top level of the housing.
When a plate housing 2 or as shown in Fig. 1 form an integral   reaches the
lowermost (7E) level of the housing it part of the receiving device for
receiving a printed   10  is gripped by gripper 20 which enters the lower-
circuit board released from the device subject of   most portion of the
housing through slot 4. The this invention. Referring back to Fig. 7, the
gripper  edge of the plate is inserted in the jaws of gripper 20 is shown
in its right hand position B. In that   20. When transport 13 moves away
from the hous- position, the gripper has moved past the release   ing, the
plate is carried with it outside of the device stop 27. This device which
may comprise a   15  housing. As the plate advances to position 7F the pin
extending in the path of a flat plate held in the  forward edge of the
plate abutts against pin 27 jaws of gripper 20 provides a positive stop to
the  whereby the movement of the plate is stopped. advance of the plate.
Just ahead of pin 27 is       However the movement of gripper 20 continues,
located a second pin 28 pneumatically driven       thus releasing the plate
from the jaws of the grip- through pneumatic cylinder 58. Pin 28 terminates
20  per. At that point if desirable, the pneumatic drive in a pointed tip
50. Adjacent to pin 28 and coaxially  53 is actuated lowering the spring 54
and driving spaced therefrom, is placed a second pneumatic     the plate
against pin 28. A predrilled hole 51 in the cylinder 53 at a distance from
tip 50 sufficient to  plate receives pin 28 and aligns the plat with re-
permit passage of a flat plate. This second pneu-  spect to a fixed
reference in the takeup device. The matic cylinder terminates to a spring
54 connected   25  plate may now be removed for further treatment as to the
cylinder through driving rod 55.             desirably. In operation a
number of flat plates to be         In an alternate embodiment 106, shown
in Fig. treated may be stored on housing 2 under trans-    9, the upright
supports may be placed horizontally port 13. The stack of plates may
comprise a num-    instead of upright. In this instance, the upright ber of
printed circuit boards which must be dried   30  supports do not carry a
set of orthogonal pins, but prior to further treatment. Suction cups 22 are
a set of parallel pins which extend from the sup- lowered to grip the
uppermost plate 7A of the stack  ports towards the inside of enclosure 72',
defined 12 from position A and move it towards position 7B  by the
supports. In a similar fashion as before, shown in phantom lines in Fig. 1.
Once the trans-  pivoting levers 35' and 36' connect the horizontal port 13
reaches position B the suction is released   35  supports 30' and 31' to
connecting rods 37' and and the plate falls into position 7C on support
tray  38'. In this instance, four pneumatic drives 63 and 9 next to entry
slot 3. Transport 13 now returns to  64 and 63A and 64A may be used to
drive two sets position A. During this return operation, the flat  of
connecting rods 37' and 61 and 38' and 62. A plate is pushed by first plate
carrier 19 onto the top  bottom receiving plate 26' is again made available
level of vertical conveyor 6 supported onto the first  40  to receive a
plate. topmost set of pins 25 until it comes to rest against  In operation,
a plate 7 is first entered in posi- a stop 24 in position 7D. The plate is
now wholly  tion C in this device. Pneumatic drives 64 and 64A supported on
pins 25. Once the plate is on pins 25,  are actuated pushing connecting
rods 37' and 38' the pneumatic drive 39 is actuated pushing rod 40.
upwardly, thus lowering supporting pins 25' and As a result of moving rod
40 in one direction,  45  dropping plate 7 onto supporting pins 45'. The
connecting rods 37 and 38 are driven in the same    plate is now in
position D shown in phantom lines direction as rod 40. Pivoting levers 35
and 36     in the drawing. Pneumatic drives 64 and 64A are follow the
movement of rods 37 and 38 pivoting      actuated again to return pins 25'
to their original upright supports 30 and 31. As a result, the plural-
position. Next, pneumatic drives 63 and 63A are ity of pins 25 is swung
horizontally around an arc  so  actuated rotating pins 45' and releasing
the plate to which moves them outside of the enclosure 72. At    the next
set of pins. Pins 45' are then returned to the same time, the plurality of
pins 45 are swung  their original position and the cycle is repeated
inwardly into the enclosure 72. As a result of this  allowing the plate
placed on top of the device to 



movement, the plate is no longer supported by      slowly advance towards
plate 26' at the bottom. pins 25 and falls through the action of gravity
55   In the preferred embodiment, the supporting towards the bottom of
housing 2. However, pins 45   pins may be sufficiently long in order to
eliminate located below pins 25 have now entered into the    plate sagging
especially when thin plates are to be enclosure and interrupt the downward
movement of   used. 4    7                 EP 0 165 561 B1
8 While this device has been described as a           tion of the planar
member (7) and again into drying device for printed circuit boards, it must
be   the projection in each cycle, intermediate sup- noted that this is
strictly for description purposes    ports (45;45') are fixed at a certain
level be- and not limiting. Thus for instance, the device may    tween the
support elements and can be moved be an enclosure in which a printing plate
compris-   5  alternately with the support elements into and ing a support
base over which there is coated a         out of the projection.
photopolymerizable layer is treated with inert gas in order to flush oxygen
from the photopolymer      4. The device according to Claim 3 wherein sup-
layer. This device is useful in any application         port elements (25)
and intermediate supports where holding and individually treating flat
plates is.  10  (45) can be displaced horizontally. important in a process
that is normally a continu- ous process and where limited space is
available.   5. The device according to Claim 4 wherein the And while
gravity is disclosed as a convenient          support elements (25) and
intermediate sup- means for the plates, other means for moving the
ports (45) are attached staggered on vertical plates in an upward direction
are also contem-   75     columns (30,31) that can be rotated to and fro
plated. Those skilled in the art having the benefits   through a limited
angle by means of a com- of the teachings of the instant invention, as
herein    mon drive (39). above set forth may effect numerous modifications
thereto.                                            6. The device according
to Claim 5 wherein each According to Rule 27(9) EPC, the reference   20
column (30,31) is provided with a pivot lever signs in the claims shall not
be construed as limit-    (35,36) with the pivot levers of each side are
ing these claims.                                      linked to a common
connecting rod (37,38) and the drive (39) has a lifter red (40) joined to
both connecting rods via a carrier rod (41). 25 Claims
7. The device according to Claim 3 wherein the support elements (25') and
intermediate sup- 1. A device for the treatment of planar members
ports (45') can swivel around horizontal axes that are subjected to the
same treatment dur-       (30',31') from their horizontal working position
ing a number of cycles, comprising a vertical  30  into a vertical rest
position. conveyer (6; 106) with support elements (25;25') on which several
members (7) can be    8. The device according to Claim 7 wherein the
supported one above the other with a space          support elements (25')
and intermediate sup- between them on both sides; an upper and a
ports (45') are each provided with a pivot lever lower support plane (9,10)
situated one above   35  (35',36') with pivot levers of the support ele-
the other laterally next to the vertical conveyer   ments linked to first
lifter rods (37',38') and the (6;106), a horizontal conveyer (13) situated
in     pivot levers of the intermediate supports are the region of the
support planes that is capable   linked to second lifter rods (61.62) of
the drive. of traveling towards the vertical conveyer and returning in
every cycle, a first carrier (19) that  40  9. The device according to
anyone of Claims 1 to during the travel movement transports a mem-        8
wherein the support elements (25) and op- ber from one support plane (9)
which is an         tionally the intermediate supports (45) are at- entry
support plane onto support elements of        tached on at least one side
to a common the vertical conveyer, and a second carrier         framework
(32,33) that can be displaced for the (20;120) that during the return
movement  45        purpose of changing the width of the vertical
transports a member from the support ele-           conveyer (6). ments of
the vertical conveyor onto another support plane (10) which is an exit
support     10. The device according to anyone of Claims 1 to plane.
9 wherein the vertical conveyer (6) is situated 50     in a housing (2)
having an entry slit (3) and an 



2. The device according to Claim 1 wherein the          exit slit (4) at
the level of the support planes vertical conveyer (6;106) has a direction
of        (9,10). travel from top to bottom. 11. The device according to
anyone of Claims 2 to 3. The device according to Claim 2 wherein the   55
10 wherein a storage place (11) is provided vertical conveyer (6;106) is a
gravity conveyer     above the vertical conveyer (6) for a member whose
support elements (25:25') fixed at a          (7) or a stack of members
(12) and the hori- certain level can be moved out of the projec-
zontal conveyer (13) has a third carrier (21) 5    7                  EP 0
165 561 B1                     8 While this device has been described as a
tion of the planar member (7) and again into drying device for printed
circuit boards, it must be    the projection in each cycle, intermediate
sup- noted that this is strictly for description purposes    ports (45;45')
are fixed at a certain level be- and not limiting. Thus for instance, the
device may     tween the support elements and can be moved be an enclosure
in which a printing plate compris-   5  alternately with the support
elements into and ing a support base over which there is coated a
out of the projection. photopolymerizable layer is treated with inert gas
in order to flush oxygen from the photopolymer      4. The device according
to Claim 3 wherein sup- layer. This device is useful in any application
port elements (25) and intermediate supports where holding and individually
treating flat plates is  10  (45) can be displaced horizontally. important
in a process that is normally a continu- ous process and where limited
space is available.    5. The device according to Claim 4 wherein the And
while gravity is disclosed as a convenient           support elements (25)
and intermediate sup- means for the plates, other means for moving the
ports (45) are attached staggered on vertical plates in an upward direction
are also contem-   15     columns (30,31) that can be rotated to and fro
plated. Those skilled in the art having the benefits    through a limited
angle by means of a com- of the teachings of the instant invention, as
herein     mon drive (39). above set forth may effect numerous
modifications thereto.                                             6. The
device according to Claim 5 wherein each According to Rule 27(9) EPC, the
reference   20      column (30,31) is provided with a pivot lever signs in
the claims shall not be construed as limit-     (35,36) with the pivot
levers of each side are ing these claims.
linked to a common connecting rod (37,38) and the drive (39) has a lifter
red (40) joined to both connecting rods via a carrier rod (41). 25 Claims
7. The device according to Claim 3 wherein the support elements (25') and
intermediate sup- 1. A device for the treatment of planar members
ports (45') can swivel around horizontal axes that are subjected to the
same treatment dur-        (30',31') from their horizontal working position
ing a number of cycles, comprising a vertical  30   into a vertical rest
position. conveyer (6; 106) with support elements (25;25') on which several
members (7) can be     8. The device according to Claim 7 wherein the
supported one above the other with a space           support elements (25')
and intermediate sup- between them on both sides; an upper and a
ports (45') are each provided with a pivot lever lower support plane (9,10)
situated one above   35   (35',36') with pivot levers of the support ele-
the other laterally next to the vertical conveyer    ments linked to first
lifter rods (37',38') and the (6;106), a horizontal conveyer (13) situated
in      pivot levers of the intermediate supports are the region of the
support planes that is capable    linked to second lifter rods (61,62) of
the drive. of traveling towards the vertical conveyer and returning in
every cycle, a first carrier (19) that  40  9. The device according to
anyone of Claims 1 to during the travel movement transports a mem-
8 wherein the support elements (25) and op- ber from one support plane (9)
which is an          tionally the intermediate supports (45) are at- entry
support plane onto support elements of         tached on at least one side
to a common the vertical conveyer, and a second carrier          framework
(32,33) that can be displaced for the (20;120) that during the return
movement   45        purpose of changing the width of the vertical
transports a member from the support ele-            conveyer (6). ments of
the vertical conveyor onto another 



support plane (10) which is an exit support      10. The device according
to anyone of Claims 1 to plane.
9 wherein the vertical conveyer (6) is situated so      in a housing (2)
having an entry slit (3) and an 2. The device according to Claim 1 wherein
the          exit slit (4) at the level of the support planes vertical
conveyer (6;106) has a direction of         (9,10). travel from top to
bottom. 11. The device according to anyone of Claims 2 to 3. The device
according to Claim 2 wherein the   55      10 wherein a storage place (11)
is provided vertical conveyer (6;106) is a gravity conveyer      above the
vertical conveyer (6) for a member whose support elements (25;25') fixed at
a           (7) or a stack of members (12) and the hori- certain level can
be moved out of the projec-        zontal conveyer (13) has a third carrier
(21) 5    9                  EP 0165 561 B1                      10 that
transports a member from  the storage       21. A device for holding and
transporting planar place onto the upper support plane during the
members comprising: return movement.                                     a
base, a plurality of elongated upright supports defin- 12. The device
according to anyone of Claims 1 to    5   ing an enclosure, each support
pivotally moun- 11 wherein the first carrier (19) of the horizon-   ted
around an axis perpendicular to the base tal conveyer (13) is a pusher pad.
extending through said supports, each support having at least two
orthogonal 13. The device according to anyone of Claims 1 to        pins
extending there from perpendicular to the 12 wherein the second carrier
(20,120) of the   10   axis of the support, horizontal conveyer (13) is a
spring clip that       each of said pins located at a point along said
takes the member (7) between two clamping            axis different than
the other, arms (47,48;147,148).                               the pins on
the plurality of the upright supports cooperating to define at least a
first and a 14. The device according to Claim 13 wherein at  15      second
parallel distinct horizontal planes, and least one clamping arm  (47,48;
147) is bent          means to rotate the upright supports through back
diagonally in the direction of the return       an angle from a first
position where a first movement.
plurality of pins defining the first horizontal plane extend within said
enclosure, to a sec- 15. The device according to Claims 13 or 14   20
ond position where a second plurality of pins wherein the spring clip (20)
is bent from one        defining the second horizontal plane extend strip
of spring plate.                               within said enclosure, said
first plurality of pins no longer extending within said enclosure. 16. The
device according to Claims 13 or 14 wherein the spring clip (120) has one
clamping   25 arm (148) attached immovably to the horizontal
Revendications conveyer (13) and one clamping arm (147) hinged to the
horizontal conveyer, which arms    1. Un dispositif pour le traitement de
plaquettes are clamped to each other by at least one            ou organes
sounis au mgme traitement pen- spring (160).
30   . dant un certain nombre de cycles, comprenant un transporteur
vertical (6; 106) avec des 61- 17. The device according to Claims 12 or 13
ments supports (25; 25'), sur lesquels plu- wherein a stripper stop (27) is
provided in the      sieurs organes (7) peuvent 6tre support6s les exit
support plane (10) and that the end point       uns au-dessus des autres,
avec un espace of the return movement of the spring clamp   35
interm6diaire entre eux des deux c8tes, des (20) is situated behind the
stripper stop.           plans-supports sup6rieur et inf6rieur (9, 10)
6tant situes, l'un au-dessus de l'autre, laterale- 18. The device according
to Claim 17 wherein at          ment a proximit6 du transporteur vertical
(6; least one positioning pin (28) with a tapering       106), un
transporteur horizontal (13) 6tant situ6 tip (50) is provided in the exit
support plane   40  dans la zone des plans-supports et pouvant se (10),
which pin can reach into a hole in the         deplacer en direction du
transporteur vertical member (7) that has been stripped by the
et revenir a chaque cycle, un premier support stripper stop (27) and on the
opposite side of       (19) qui, pendant le mouvement de deplace- the
member path there is a press-down device         ment, transports un
organe, depuis un plan- 



(52) with an elastic pressure element (54) to   45   support (9), qui est
un plan support d'entrde, press the member (7) down.
jusqu'A des 6lements de support du transpor- teur vertical, et un second
support (20; 120) 19. The device according to Claims 17 or 18
qui, lors du mouvement de retour, transporte wherein the stripper stop (27)
and positioning       un organe depuis les el6ments supports du pin (28)
can be displaced below the exit sup-   50   transporteur vertical jusqu'&
un autre plan-sup- port plane (10) by means of lifting devices
port (10) qui constitue un plan support de (57,58).
sortie. 20. The device according to anyone of Claims 11      2. Le
dispositif selon la revendication 1, dans to 19 wherein the third carrier
(21) of the   55     lequel le transporteur vertical (6, 106) presente
horizontal conveyer (13) has suction cups (22)       un sens de d6placement
allant de haut en bas. to grip the top of the member (7). 3. Le dispositif
selon la revendication 2, dans 6    11                  EP 0 165 561 B1
12 lequel te transporteur vertical (6; 106) est un        d6plac6 en vue de
modifier la largeur du trans- transporteur par gravit6, dont les 6l6ments
porteur vertical (6). supports (25; 25') fixes a un certain niveau peuvent
8tre d6plac6s pour etre mis a l'cart       10. Le dispositif selon l'une
quelconque des reven- de la zone de projection de l'organe plan (7) et   5
dications 1 a 9, dans lequel le transporteur a nouveau dans cette zone de
projection a              vertical (6) est situe dans un carter (2) compor-
chaque cycle, des supports interm6diaires (45;         tant une fente
d'entr6e (3) et une fente de 45') 6tant fix6s & un certain niveau, entre
les        sortie (4) au niveau des plans supports (9, 10). 6l6ments
supports et pouvant etre d6plac6s alternativement avec les 6l6ments
supports, a    io  11. Le dispositif selon lune quelconque des reven-
I'int6rieur et a 1'ext6rieur de la zone de projec-     dications 2 a 10,
dans lequel un emplacement tion.
de dep8t (11) est prevu au-dessus du trans- porteur vertical (6), pour un
organe (7) ou une 4. Le dispositif selon la revendication 3, dans
pile (12) d'organes, le transporteur horizontal lequel les 6l6ments
supports (25) et les sup-   15     (13) presentant un troisieme support
(21) qui ports intermediaires (45) peuvent etre d6places        transporte
un organe depuis l'emplacement de horizontalement.
d6p6t sur le plan de support sup6rieur pendant le mouvement de retour. 5.
Le dispositif selon la revendication 4, dans lequel les 6lements supports
(25) et les sup-   20   12. Le dispositif selon l'une quelconque des reven-
ports interm6diaires (45) sont fix6s en quincon-       dications 1 a 11,
dans lequel le premier sup- ce ou 6chelonnes sur des colonnes verticales
port (19) du transporteur (13) est une plaquette (30, 31) qui peuvent etre
tourn6es dans le sens        de pouss6e. de la longueur et de la largeur,
d'un angle limite au moyen d'un systeme d'entra-inement   25   13. Le
dispositif selon l'une quelconque des reven- commun (39).
dications 1 a 12, dans lequel le second sup- port (20, 120) du transporteur
horizontal (13) 6. Le dispositif selon la revendication 5, dans
est une pince a ressort qui saisit l'organe (7) lequel chaque colonne (30,
31) est pourvue             entre deux bras de serrage (47, 48; 147, 148).
d'un levier pivotant (35, 36), les leviers pivo-   30 tants de chaque c6t6
etant reli6s par une tige     14. Le dispositif selon ia revendication 13,
dans commune (37, 38) et le systeme d'entraine-             lequel au moins
un bras de serrage (47, 48; ment (39) presentant une tige de levage (40)
147) est pli6 vers l'arriere en diagonale, en reliee aux deux tiges de
liaison par I'interme-        direction du d6placement de retour. diaire
d'une tige support (41).               35 15. Le dispositif selon la
revendication 13 ou 14, 7. Le dispositif selon la revendication 3, dans
dans lequel la pince a ressort (20) est obtenue lequel les 6l6ments
supports (25') et les sup-         par pliage a partir d'une bande d'une
plaque ports interm6diaires (45') peuvent pivoter au-         ressort. tour
d'axes horizontaux (30, 31'), pour passer   40 d'une position de travail
horizontale a une po-    16. Le dispositif selon la revendication 13 ou 14,
sition de repos verticale.                             dans lequel la pince
a ressort (120) pr6sente 



un bras de serrage (148) fix6 immobile au 8. Le dispositif selon la
revendication 7, dans            transporteur horizontal (13) et un bras de
ser- lequel les elements supports (25') et les sup-   45    rage (147)
articul6 sur le transporteur horizon- ports intermediaires (45') sont
chacun pourvus         tal, ces bras 6tant serr6s l'un sur l'autre par au
d'un levier de pivotement (35', 36'), les leviers      moins un ressort
(160). de pivotement des 6lements support 6tant re- li6s aux premieres
tiges de levage (37', 38') et   17. Le dispositif selon la revendication 12
ou 13, les leviers de pivotement des supports inter-  so      dans lequel
une but6e de separation (27) est m6diaires 6tant reli6s aux secondes tiges
de           prevue dans le plan support de sortie (10) et levage (61, 62)
du systeme d'entratnement.             de fagon que le point d'extr6mit6 du
d6place- ment de retour de la pince a ressort (20) soit 9. Le dispositif
selon l'une quelconque des reven-         situ6 derriere la butee de
separation. dications 1 a 8, dans lequel les e6lments sup-   ss ports (25)
et, en option, les supports interm6-    18. Le dispositif selon la
revendication. 17, dans diaires (45) sont fix6s, sur un moins un c8te, a
lequel au moins une tige de positionnement un chassis commun (32, 33) qui
peut 8tre               (28) portant un embout conique (50) est pr6vue 7
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support de sortie (10), laquelle        die im  Laufe einer Anzahl von
Cyclen der tige peut penetrer dans un trou m6nag6 dans          gleichen
Behandlung unterworfen werden, um- l'organe (7) qui a 6te s6par6 par la
but6e de        fassend separation (27) et, sur la face oppos6e de la
einen Vertikal-Fbrderer (6; 106) mit Trager- trajectoire de l'organe, est
situe un dispositif   5  Elementen (25; 25'), auf denen mehrere Bau- : >
de pressage vers le bas (52), avec un element        teile (7) Obereinander
mit einem Zwischenraum v      de pression elastique (54) pour comprimer
zwischen ihnen auf beiden Seiten gehalten vers le bas l'organe (7).
werden werden konnen; eine obere und eine untere Trager-Ebene (9, 19. Le
dispositif selon la revendication 17 ou 18,   10  10), die Obereinander
lateral gleich neben dem dans lequel la but6e de separation (27) et la
vertikalen Forderer (6; 106) angeordnet sind; tige de positionnement (28)
peuvent Otre d6-         einen im Bereich der Tragerebenen angeord- placdes
au-dessous du plan support de sortie         neten Horizontal-Forderer
(13), der befghigt ist, (10), au moyen de dispositifs de levage (57,
in jedem Cyclus eine Arbeitsbewegung zu dem 58).
15       Vertikal-Forderer hin auszufUhren und zurick- zukehren, 20. Un
dispositif selon l'une quelconque des re-         einen ersten Trager (19),
der wahrend der vendications 11 a 19, dans lequel le troisieme
Arbeitsbewegung ein Bauteil von einer Trager- support (21) du transporteur
horizontal (13)         Ebene (9), die eine Eingangs-Trager-Ebene ist,
pr6sente des ventouses (22) pour saisir le des-   20  auf Trager-Elemente
des Vertikal-F6rderers sus de l'organe (7).
transportiert, und einen zweiten Trager (20; 120), der wahrend 21. Un
dispositif pour maintenir et transporter des      der R~ckkohr-Bewegung ein
Bauteil von den organes plans, comprenant:
Trager-Elementen des Vertikal-F~rderers auf - une base,
25      eine andere Trager-Ebene  (10), die eine - une pluralite de
supports verticaux allon-      Ausgangs-Trager-Ebene ist, transportiert.
ges d6finissant une enceinte, chaque support 6tant monte pivotant autour
d'un    2. Vorrichtung  nach  Anspruch  1, worin  der axe perpendiculaire a
la base et s'6ten-        Vertikal-Forderer (6; 106) eine Richtung der dant
a travers lesdits supports,       30       Arbeitsbewegung von oben nach
unten hat. - chaque support pr6sentant au moins deux tiges perpendiculaires
en s'en dloi-   3. Vorrichtung  nach  Anspruch  2, worin  der gnant
perpendiculairement a l'axe du            Vertikal-Forderer (6; 106) ein
Schwerkraftflrde- support,                                       rer ist,
dessen auf einem bestimmten Niveau - chacune desdites tiges 6tant situee
sur   35    befestigten Tr~ger-Elemente (25; 25') in jedem l'axe en des
points differents les uns des      Cyclus aus dem Vorsprung des ebenen Bau-
autres,                                        toils (7) heraus und wieder
in diesen Vor- - les tiges de la pluralit6 des supports ver-     sprung
hineinbewegt   warden   k6nnen, K,,          ticaux coop6rant pour d6finir
au moins           Zwischen-Trager (45; 45') auf einem bestimm- 



des premier et second plan horizontaux   40     ten Niveau zwischen den
Trager-Elementen paralleles distincts, et                        befestigt
sind und alternierend mit den Trager- - des moyens pour faire tourner les
sup-          Elementen in den Vorsprung hinein und aus ports verticaux
d'un certain angle a partir     dem  Vorsprung heraus bewegt werden k6n-
d'une premiere position dans laquelle           nen. une premibre pluralit6
de tiges d6finis-  45 sant le premier plan horizontal s'dtend a   4.
Vorrichtung nach Anspruch 3, worin Trager- l'int6rieur de ladite enceinte,
jusqu'a une     Elemente (25) und Zwischen-Trager (45) hori- seconde
position dans laquelle une se-          zontal verschoben werden konnen.
conde pluralit6 de tiges definissant le second plan horizontal s'etend a
l'intW-   5o  5. Vorrichtung  nach  Anspruch  4, worin  die rieur de ladite
enceinte, ladite premiere       Trager-Elemente (25) und Zwischen-Trager
pluralit6 de tiges ne s'6tendant alors plus    (45) versetzt angeordnet auf
vertikalen Saulen a l'interieur de ladite enceinte.               (30, 31)
befestigt sind, die mittels eines ge- meinsamen Antriebs (39) um einen
begrenzten ss      Winkel hin- und herbewegt werden k6nnen. AnsprUche 6.
Vorrichtung nach Anspruch 5, worin jede Saule 1. Vorrichtung zur Behandlung
ebener Bauteile,          (30, 31) mit einem drehbar gelagerten Hebel 8
15                 EP0165 561 B1                       16 (35, 36) versehen
ist, wobei die drehbar gela-       Klammerschenkeln (47, 48; 147, 148) auf-
gerten Hebel (35, 36) jeder Seite mit einem          nimmt. gemeinsamen
Verbindungsstab (37, 38) ge- koppelt sind und der Antrieb (39) eine Hub-
14. Vorrichtung nach Anspruch 13, worin wenig- stange (40) aufweist, die
mit den beiden Ver-   5    stens ein Klammerschenkel (47, 48; 147, 148)
bindungsst~ben mittels einer Mitnehmerstange         diagonal in Richtung
der Ruckkehrbewegung (41) verbunden sind.
gebogen ist. 7. Vorrichtung nach Anspruch 3, worin Trager-        15.
Vorrichtung nach den AnsprUchen 13 oder 14, Elemente (25') und
Zwischen-Trager (45') um   io    worin die Federklammer (20) aus einem
Strei- horizontale Achsen (30', 31') aus ihrer horizon-     fen einer
Federplatte gebogen ist. talen Arbeitsposition Schwenkbewegungen in eine
vertikale Ruheposition durchfUhren k6n-     16. Vorrichtung nach den
Ansprachen 13 oder 14, non.
worin die Federklammer (120) einen unver- 15      rickbar an dem
Horizontal-Forderer (13) befe- 8. Vorrichtung  nach  Anspruch  7, worin
die           stigten Kiammerschenkel (148) und einen Ober Trager-Elemente
(25') und Zwischen-Trager            ein Scharnier an dem
Horizontal-F6rderer be- (45') jeweils mit einem drehbar gelagerten He-
festigten Klammerschenkel (147) besitzt, wobei bel (35', 36') versehen
sind, wobei die drehbar      die Arme mittels wenigstens einer Feder (160)
gelagerten Hebel der Trager-Elemente mit er-  20     aneinandergeklammert
sind. sten Hubstangen (37', 38') gekoppelt sind und die drehbar gelagerten
Hebel der Zwischen-       17. Vorrichtung nach den AnsprUchen 12 oder 13,
Trager mit zweiten Hubstangen (61, 62) des           worin  eine
Abstreifsperre  (27)  auf  der Antriebes gekoppelt sind.
Ausgangs-Trager-Ebene (10) angebracht ist 25      und der Endpunkt der
R~ckkehrbewegung der 9. Vorrichtung nach irgendeinem der AnsprOche
Federklammer (20) hinter der Abstreifsperre 1 bis 8, worin die
Trager-Elemente (25) und         liegt. gegabenenfalls die Zwischen-Trager
(45) auf wenigstens einer Seite an einem gemeinsamen      18. Vorrichtung
nach Anspruch 17, worin wenig- Rahmengestell (32, 33) befestigt sind, das
zum    30  stens ein Positionierstift (28) mit einer sich Zweck der
Anderung der Breite des Vertikal-          verjUngenden Spitze (50) auf der
Ausgangs- F6rderers (6) verschoben ist.                        Trager-Ebene
(10) angebracht ist, der in ein Loch in dem Bauteil (7) hineinreichen kann,
10. Vorrichtung nach irgendeinem der AnsprOche          das von der
Abstreifsperre (27) abgestreift wor- 1 bis 9, worin der Vertikal-Forderer
(6) in ei-  35  den ist, und auf der anderen Seite aine Vor- nem Geh~use
(2) mit einem Eingangsspalt (3)          richtung zum Hinunterdracken mit
einem ela- und einem Ausgangsspalt (4) auf den Niveaus         stischen
Druckelement (54) vorhanden ist, um 



der Trager-Ebenen (9,10) angeordnet ist.             das Bauteil (7)
hinunterzudricken. 11. Vorrichtung nach irgendeinem der AnsprOche   40  19.
Vorrichtung nach den AnsprOchen 17 oder 18, 2 bis 10, worin ein
Abstellplatz (11) oberhalb       worin die Abstreifsperre (27) und der
Positio- des Vertikal-Forderers (6) fur ein Bauteil (7)       nierstift
(28) mit Hilfe von Hubvorrichtungen oder einen Stapel von Bauteilen (12)
vorgese-        (57, 58) unter der Ausgangs-Trager-Ebene (10) hen ist und
der Horizontal-Forderer (13) einen      verschoben werden konnen. dritten
Trager (21) aufweist, der wahrend der   45 Ruckkehrbewegung ein Bauteil von
dem Ab-         20. Vorrichtung nach irgendeinem der AnsprUche stellplatz
auf die obere Tr~ger-Ebene transpor-      11 bis 19, worin der dritte
Triger (21 des tiert.
Horizontal-F6rderers (13) Saugnapfe (22) auf- weist, um die Oberseite des
Bauteils (7) zu 12. Vorrichtung nach irgendeinem der Anspruche   so
greifen. 1 bis 11, worin der erste Trager (19) des Horizontal-F6rderers
(13) ein Vorschubpolster    21. Vorrichtung zum  Halten und Transportieren
ist.                                                 ebener Bauteile,
umfassend eine Unterlage, 13. Vorrichtung nach irgendeinem der Ansprache
55     eine Mehrzahl aufrechter Trager, die eine Um- 1 bis 12, worin der
zweite Trager (20, 120) des     hullung begrenzen, wobei jeder Trager um
Horizontal-Forderers (13) eine Federklammer          eine zu der Unterlage
senkrechte und durch (20) ist, die das Bauteit (7) zwischen zwei
die betreffenden Trager verlaufende Achse 9    17                  EP O 165
561B1                       18 drehbar befestigt ist, wobei jeder Trager
wenigstens zwei auf ihm senkrecht stehende Stifte aufweist, die sich von
ihm senkrecht zu der Achse des Tragers erstrecken,
5 wobei jeder der genannten Stifte an einem Punkt langs der Achse
angeordnet ist, der von dem des anderen verschieden ist, wobel die Stifte
auf der Mehrzahl der aufrech- ten Trager dahingehend zusammenwirken, dan
To sie wenigstens eine erste und eine von dieser unterschiedene zweite
horizontale Ebene defi- nieren, und Mittel, um  die aufrechten Trager urn
einen Winkel aus einer ersten Position, in der eine   15 erste Mehrzahl von
die erste horizontale Ebene innerhalb der Umhallung definierenden Stiften
sich erstrecken, in eine zweite Position, in der eine zweite Mehrzahl von
die zweite horizonta- le Ebene innerhalb der Umhullung definieren-   20 den
Stiften sich erstrecken, zu drehen, wobei die erste Mehrzahl von Stiften
sich nicht linger im Inneren der UmhOllung erstreckt. 25 30 35 40 45 50 55


