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Description
FIELD OF THE INVENTION

[0001] This invention pertains to apparatus, systems
and methods for handling plates in the context of a plate
imaging system. In particular, the invention relates to the
convenient storage of image-ready plates of a variety of
sizes, delivery of a particular-sized plate from storage to
an imaging system while disposing of an interleaf pro-
tective slipsheet.

BACKGROUND OF THE INVENTION

[0002] Imaging systems, such as computer to plate
(CTP) systems, are well known in the art. Imaging sys-
tems record an image on a film or plate. Plates are typ-
ically made of an aluminum substrate with a photosen-
sitive emulsion applied to one surface. Plates of a variety
of substrate and emulsion compositions are possible, in-
cluding emulsions with a variety of imaging characteris-
tics (e.g. exposure energy density, image working sense,
and run length). Additionally, plate formats range to ac-
commodate a variety of page (e.g. letter size) layouts.
For example, plates sized to accommodate a single page
up to a plate sized to accommodate thirty-two, sixty-four
or more pages are known in the art. Thus, an imaging
system can be called upon to process a wide variety plate
types.

[0003] Manufacturers typically deliver plates in a stack
of equivalently sized plates, separated by protective in-
terleaf slipsheets. A plate stack can be delivered on a
pallet or other structure that provides support and sim-
plifies conveyance. Alternatively, a plate stack can be
delivered in a carton or other protective enclosure. Larger
sized plates are difficult to transport and store because
of their size, weight and susceptibility to damage.
[0004] For many reasons, such as maximizing
throughput, and maximizing unattended operating time,
many imaging systems provide integrated storage facil-
ities for a quantity of plates that are likely to be used and
automated mechanisms for selecting and transporting a
plate to be imaged. Prior art imaging systems have in-
corporated integrated storage of plate stacks. However,
it is a challenge to provide for a sufficient quantity of an
appropriate variety of plate sizes while minimizing floor
space usage.

[0005] Loading of a quantity of plates into an imaging
system’s integrated storage facility, especially large for-
mat plates, can be difficult because of their size and
weight. Individual plates can weigh between atleast 700g
for an 8-up format and at least 2 kilograms for large for-
mats. Storage of 50 plates or more of a given size is
desirable to allow the imaging system to operate without
user attendance.

[0006] Imaging system cassettes, trays, bays or other
mechanisms have traditionally been used to constrain
the orientation of loaded plates so that plate picking and
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transport can be reliably accomplished. Storage areas
typically contain one or more plate edge stops, guides or
other mechanical devices to constrain the loaded plate
orientation. For example, a plate bay, housing a carton
of plates stacked horizontally and resting on one edge,
comprises a stop (bay floor) for supporting one end of
the carton which constrains the horizontal plate stack in
one dimension. As another example, a plate cassette will
typically have at least two stops for adjacent plate edges
to constrain the plate stack orientation in two dimensions.
Manual loading of a significant quantity of plates into an
imaging system storage facility that restricts placement
may thus be a time consuming process.

[0007] Obtaining and disposing of protective interleaf
slipsheets in response to a plate imaging operation
presents additional challenges. Slipsheets tend to be at-
tracted to either the plate picked for imaging or to the
plate remaining on the top of a plate stack. Slipsheets
are typically made of a flimsy and slippery material and
so are easily damaged or can become misaligned with
an adjacent plate. These characteristics make locating,
obtaining and transporting a slipsheet challenging. Ad-
ditionally, if a slipsheet becomes creased or folded, it can
damage the emulsion on the plate it is protecting if it is
subsequently dragged across the emulsion surface.
[0008] Disposal presents an additional challenge with
prior art systems ejecting them from the imaging system
or crumpling them and storing themin an internal storage
bin. The former method results in additional floor space
requirements and can present aesthetic or safety prob-
lems. The latter method provides for an efficient use of
floor space but suffers from problems of limited capacity,
complicated and error-prone mechanics (e.g. slipsheet
jams). An additional object of the present invention is to
dispose of slipsheets internal to the plate handling sys-
tem by stacking them vertically. This minimizes storage
space, simplifies unloading and transport for final dispos-
al, and presents an opportunity for reuse of the slip-
sheets.

[0009] Document EP 1 428 778 discloses a suction
mechanism allowing both a plate and an interleaf to be
picked simultaneously.

SUMMARY OF THE INVENTION

[0010] The present invention provides plate handling
systems apparatus and methods as defined by the
claims. The plate handling system, to be used in con-
junction with an imaging system, enables a significant
period of unattended imaging system operation while re-
quiring limited floor space by arranging plate storage ar-
eas in a vertical fashion with elevating pick and transport
mechanisms. Plates, organized in stacks, can be easily
loaded into the plate handling system by one person.
Interleaf slipsheets are obtained and are stacked with a
flat profile in an internal storage area to minimize storage
requirements, increase reliability, protect plate surfaces
and enable slipsheet reuse. The invention can be adapt-
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ed to imaging systems of a variety of types and sizes but
is particularly well suited to imaging systems that image
plates of a very large size.

In a preferred embodiment of the invention, a plate han-
dling apparatus, coupled with a plate imaging apparatus
includes a plate handling system for supplying plates to
an imaging system with plate storage facility that has at
least one storage area having a plate, that may be part
of a plate stack, with an actual storage placement in an
actual position and rotation, a controller for controlling a
plate handling operation, a plate picker for picking the
plate wherein the controller is operative to automatically
determine the actual position and rotation of the plate
and align the plate picker with the actual position and
rotation of the plate prior to picking, and a plate trans-
porter for transporting the plate to the imaging system
for exposure

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Indrawings which illustrate non-limiting embod-
iments of the invention:

1. Figure 1 is a side view of a plate handling system
and imaging system according to one embodiment
of the invention.

2. Figure 2 is a side view of a plate storage unit ac-
cording to one embodiment of the invention.

3. Figure 3 is a perspective view of a plate handling
system depicting main operational elements accord-
ing to one embodiment of the invention.

4. Figures 4A-4E are perspective and side views il-
lustrating plate picking according to one embodiment
of the invention.

5. Figure 5A is a perspective view of a plate picker
transferring a picked plate to a plate transport unit
according to one embodiment of the invention.

6. Figure 5B is a perspective view of a plate transport
unit transferring a picked plate to an imaging system
according to one embodiment of the invention.

7. Figure 6 is a side view of a plate handling system
illustrating slipsheet disposal according to one em-
bodiment of the invention.

8. Figure 7 is a side view of a plate handling system
illustrating slipsheet disposal according to another
embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0012] Throughout the following description, specific
details are set forth in order to provide a more thorough
understanding of the invention. However, the invention
can be practiced without these particulars. In other in-
stances, well known elements have not been shown or
described in detail to avoid unnecessarily obscuring the
invention. Accordingly, the specification and drawings
are to be regarded in an illustrative, rather than restrictive
sense.
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[0013] Figure 1 depicts a plate handling system (PHS)
110 connected with an imaging system (IS) 102. PHS
110 is configured to:

* store a quantity of plates of various sizes, organized
in stacks of varying quantities wherein each stack is
comprised of plates of the same size;

e pick a plate of a particular size required by IS 102;

e transport a picked plate along a plate path 120 to a
plate inlet 104 on IS 102; and

* dispose of a protective interleaf slipsheet by trans-
porting it from the top of a plate stack along a slip-
sheet path 130 to a storage area.

[0014] PHS 110 comprises a plate storage unit (PSU)
112 and a plate transport unit (PTU) 114. PHS 110 can
obtain power, compressed air and other operating re-
quirements directly from an external source or from IS
102. PHS 110 can include one or more controllers oper-
ative to determine the state of various components and
contents of PHS 110, to control the operation of various
actuating components of PHS 110, to communicate with
IS 102 controller, and to provide a user with one or more
status indicators and operational controls. Alternatively,
an IS 102 controller or another system connected to both
PHS 110 and IS 102 may perform one or more PHS 110
control functions remotely.

[0015] PTU 114 is located horizontally adjacent to one
side of IS 102 and is of a height enabling it to both access
all plates within PSU 112 and transport a plate along a
plate path 120 (one possible path shown) to a plate inlet
104 (e.g. aload table). PTU 114 can fasten to IS 102 with
removable fasteners to facilitate modular installation and
to ensure their alignment during operation. Removable
power, air, communication and other connections can be
made between the two units. PTU 114 is enclosed in a
protective cover with permanent openings for plate trans-
port and removable covers for maintenance access.
[0016] Inapreferredembodimentoftheinvention, PTU
114 comprises a horizontally mounted plate transporter,
which transports a picked plate from PSU 112, first hor-
izontally to a supporting platform within the plate trans-
porter and then vertically to a plate inlet 104 at which
point IS 102 completes the horizontal transport into the
IS 102. The plate transporter is preferably mounted on
an elevating structure to enable it to pick up and transfer
a plate from any number of vertical positions in PSU 112
and IS 102, respectively.

[0017] During transport, the plate has a horizontal ori-
entation on the supporting platform with the plate edge,
proximal to plate inlet 104, oriented approximately per-
pendicular to the direction of horizontal motion. The emul-
sion side of the plate is preferably oriented on top but
can be reversed if necessary.

[0018] Alternative PTU 114 mechanisms and orienta-
tions are also possible. As an example, the plate trans-
porter can be inclined. As another example, PTU 114
can include a plate rotation unit to change direction of
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movement or to establish an alternate horizontal orien-
tation, independent of plate orientation in PSU 112. As
another example, PTU 114 can include a plate-flipping
unit to change the emulsion side orientation.

[0019] Inapreferred embodimentoftheinvention, PTU
114 also comprises a horizontally mounted slipsheet
transporter, which transports a picked slipsheet along a
slipsheet path 130 (one possible path shown). Transport
occurs first horizontally from the PSU 112 onto a sup-
porting structure within the slipsheet transporter and then
down to a slipsheet storage area located near the bottom
ofthe PTU 114 housing where it released for subsequent
disposal. The slipsheet transporter is preferably located
directly below the plate transporter and mounted on the
same elevating structure.

[0020] The sheet storage facility is sized to hold ap-
proximately 1000 slipsheets in a vertically stacked ar-
rangement. A removable cover allows access to the stor-
age unit so that slipsheets may be discarded.

[0021] PSU 112islocated horizontally adjacent to one
side of PTU 114 and fastened to PTU 114 with removable
fasteners to facilitate modular installation and alignment
during operation. Removable power, air, communication
and other connections can be made between the two
units. PSU 112 is enclosed in a protective cover.
[0022] PSU 112 includes a predetermined number of
adjustable-height, storage shelves. Each shelf demar-
cates the bottom of a plate storage area, suited for storing
a plurality of horizontally oriented plates and protective
interleaf slipsheets stacked on a pallet or other suitable
supporting conveyance structure. In a preferred embod-
iment, each shelf is approximately rectangular, consist-
ent with the enclosure, and all corresponding plate stor-
age areas are accessible through a permanent opening
one the side proximal to PTU 114. All plate storage areas
are accessible through at least one removable cover on
one of the other sides to allow horizontal access for load-
ing and unloading a pallet. All plate storage areas are
accessible through a second permanent opening on one
of the other sides, but in a preferred embodiment, on the
side distal to PTU 114, to allow access by a plate picker.
The remaining side is either permanently covered or has
a removable cover for maintenance access.

[0023] In apreferred embodiment, PSU 112 also com-
prises a plate picker capable of lifting two adjacent cor-
ners of the top plate of a stack of plates. The plate picker
also includes a capability to pick and hold the slipsheet
located directly below the picked plate. The plate picker
is dynamically mounted to an elevating structure capable
of precisely positioning the plate picker at the top of any
plate stack. The plate picker mounting facilities on the
elevating structure are movable in a horizontal direction
to enable the plate picker to reach into a shelf area to
pick a plate or to withdraw from the shelf area to permit
elevation. In some embodiments, the plate picker pulls
the held slipsheet away from the plate stack for disposal
externally or in an alternative slipsheet storage area.
[0024] It is understood that equivalent embodiments
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to those described above are within scope of the inven-
tion. As an example, the plate picker could be a modular
unit that is fastened to PSU 112.

[0025] Figure 2 is a side view of PSU 112 according
to one embodiment of the invention. It depicts a view of
PSU 112, without its protective covering, from the side
where pallets are loaded and unloaded. For clarity, the
plate picker and associated moving structures are not
shown. Vertical members 202 and horizontal members
204 provide structural support for PSU 112. Vertical
members 202 contain a plurality of shelf mounting facil-
ities 206 (e.g. threaded holes), each with a consistent
vertical spacing such that a shelf 210 may be mounted
in any number of vertical positions. A predetermined
number of shelves 210A-210D, mounted in exemplary
positions, are depicted for a variety of exemplary plate
pallets 230 and vertical plate (with interleaf slipsheet)
stacks 240. Configuration of shelves 210 is performed
either during construction of PSU 112 or at a customer
site. Exemplary plate storage areas 220A-220D are de-
picted. In some embodiments (not shown), shelves 210
can be equipped with an extendable table to allow plates
to be stacked by hand or to be lowered by a mechanism
such as a crane.

[0026] Plate stacks 240 are loaded proximal to the
transport side of PSU 112 (the side adjacent PTU 114).
Plate stacks 240 can have a variety of sizes, constrained
only by the limitations of IS 102 and PHS 110. A plate
stack 240 should nominally be loaded with its nearest
side approximately parallel with the transport side of PSU
112. Some rotational variance is permitted as will be de-
scribed later. Plate stacks 240 should be loaded with a
plate setback 260 from the transport side. PTU 114 es-
tablishes a maximum value for plate setback 260 to en-
sure accessibility. In one embodiment, the maximum
plate setback 260 is configured to be less than eightinch-
es. Plate storage areas 220C and 220D are depicted as
having adequate room for alternative slipsheet storage
areas 250A and 250B, based on the size of loaded plates.
[0027] Figure 3 is a perspective view of PHS 110 de-
picting main operational elements according to one em-
bodiment of the invention. For clarity, portions of the en-
closing covers, supporting structures and other details
are not depicted.

[0028] Figure 3 depicts PSU 112 as including a picker
elevator 302, comprising three horizontal support mem-
bers positioned outside the vertical support members 202
of PSU 112. Picker elevator 302 is suspended by a set
of attached suspension mountings (not shown), which
are flexibly coupled to vertical movement members, such
as guides or leadscrews (not shown), which are in turn
fastened to support members of PSU 112. Picker eleva-
tor 302 vertical motion can be accomplished by a variety
of means. For example, one or more motors, each cou-
pled with a leadscrew, pulley mechanism, or other linear
motion system can be employed to move picker elevator
302 vertically.

[0029] Picker elevator 302 also includes a plate picker
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shelf 304, which is fastened to the supporting members
of picker elevator 302. While picker elevator 302 is mov-
ing between plate storage shelves 210, plate picker 310
is parked on plate picker shelf 304 so that plate picker
310does notimpinge a shelf support member 305. Picker
elevator 302 also includes plate picker mounts 306, flex-
ibly coupled to horizontal movement members, such as
guides or leadscrews (not shown), which are in turn fas-
tened to picker elevator 302 support members. Each
plate picker mount 306 can move independently towards
(and away from) PTU 114. Plate picker mount 306 motion
can be accomplished by a variety of means. Forexample,
a motor coupled to a leadscrew, pulley system or other
linear motion system can be employed to move each
plate picker mount. The controller for picker elevator 302
can be configured to postpone vertical motion while
plates are being loaded in a plate storage area. This en-
ables an operator to load plates in one plate storage area
220 while PHS 120 is picking or transporting plates from
a different plate storage area 220.

[0030] Plate picker 310 is fastened to each plate picker
mount 306 by means of a retractable fastener 308. For
example, a retractable fastener 308 can comprise a pair
of solenoid driven pins. One retractable fastener 308 is
positioned at each longitudinal end of plate picker 310.
Before releasing a retractable fastener 308, plate picker
310 must be moved so that it is positioned over plate
picker shelf 304. Once, retracted plate picker 310 is
parked on plate picker shelf 304 and can be moved ver-
tically withoutimpinging shelf support members 305. Dur-
ing a picking operation, retractable fasteners 308 are ex-
tended to rigidly couple plate picker 310 with both plate
picker mounts 306. Since, plate picker mounts 306 can
move independently, one or both of the plate picker
mounts 306 or the retractable fasteners 308 are config-
ured to provide some degree of rotational freedom.
[0031] Plate picker 310 comprises at least one picker
element 312 capable of lifting a portion of the top plate
from a plate stack 240. Picker element 312 also obtains
and holds a portion of the corresponding slipsheet pro-
tecting the plate immediately below the top plate. In a
preferred embodiment, two picker elements 312 are con-
figured so that picker elements lift adjacent corners of a
plate on the side distal to PTU 114. Each picker element
312 moves independently along the longitudinal axis of
plate picker 310 to position at a respective plate corner.
In an exemplary alternate embodiment, plate picking ro-
tational freedom can also be obtained by configuring
picker elements 312 with the ability to independently
move in a direction perpendicular to the axis of plate pick-
er 310 (e.g. plate path 120 direction).

[0032] Each picking element 312 is fastened to a sep-
arate picker element mount (not shown), which is flexibly
coupled to a horizontal movement member that are
aligned with longitudinal axis of plate picker 310. A hor-
izontal movement member, such as a guide or leadscrew
(not shown), is in turn fastened to plate picker 310. Each
picker element mount can move independently. Mount
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motion can be accomplished by a variety of means. For
example, a motor coupled to a leadscrew, pulley system
or other linear motion system can be employed to move
each picker element mount.

[0033] Figure 3 depicts PTU 114 as including vertical
support members 324, horizontal support members 326,
protective cover 320 (partially shown), and a plate outlet
322 corresponding to plate inlet 104. It also depicts an
elevating transporter 330 and a slipsheet storage area
350 (e.g. removable pallet or tray). Transporter 330 de-
picts an integrated unit providing both picked plate and
slipsheettransport capabilities within one elevating struc-
ture. Implementation of the elevating structure can be
accomplished in a manner similar to that describe above
for picker elevator 302.

[0034] Transporter 330 is comprised of a horizontal
support structure 332 for supporting and transporting a
picked plate. Support structure 332 is configured with two
or more slots 334 positioned longitudinally between PSU
112 and plate outlet 322. Each slot 334 provides an open-
ing through support structure 332 from the top to bottom
surface. Each slot 334 extends to approximately each
longitudinal end of support structure 332. In one embod-
iment, a movable vacuum bar system (not shown) is
mounted transversely to slots 334. Plate suction cups
336 are mounted to the movable vacuum bar, and pro-
trude through slots 334. Plate suction cups 336 are ver-
tically positioned in approximate alignment with the top
surface of support structure 332, so that a picked plate
is both supported with a substantially flat profile and is
firmly held on the non-emulsion side during transport.
[0035] The movable vacuum barsystem can be moved
by a linear motion system similar to those described
above for plate picker mount 306. Plate suction cups 336
can thus be moved together approximately the full length
of slots 334. Detailed plate transport operation is de-
scribed below. The structure of slipsheet transport mech-
anisms and their operation is also described below.
[0036] Figures 4A-4E are perspective and side views
illustrating plate picking according to one embodiment of
the invention. Figure 4A is a perspective view of PSU
112 during an exemplary plate picking operation of a plate
from the top shelf. Picker elevator 302 ascended to en-
able access to plate stack 240D located on shelf 210D.
Plate picker 310 moved to a first pick position (as shown)
for plate stack 240D from its parked position on plate
picker shelf 304. In the first pick position, plate picker 310
is ready to pick the top plate. In this example, plate stack
240D was loaded such that the plate stack is rotated with
asmall clockwise rotation relative to PSU 112. Plate pick-
er 310 moved at high speed to an estimated plate stack
position, based on information configured about the plate
stack and information from the last pick from this stack.
Plate picker 310 then moved at low speed until it was in
a first pick position. Umbilical arm 402, or other flexible
cabling mechanism, provides for compressed air, vacu-
um, electrical and other connections to couple plate pick-
er 310 with fixed receptacles on plate picker shelf 304.
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Flexible cabling (not shown) from plate picker shelf 304
to fixed terminations in PSU 112 complete the connec-
tions.

[0037] Plate stack 240 rotational variations from an in-
tended orientation of at least ten millimeters for picking
edge (edge proximal to plate picker 310) corner positions
is desirable to simplify loading. For example, one corner
of the picking edge can have a position that is ten millim-
eters different in the plate path direction than the other
picking corner. Positional variations of at least 10 millim-
eters, laterally, from an intended position the top plate
can be desirable to simplify loading. Many references
can be used for determining plate position. One exem-
plary reference is the center point of the picking edge.
Practically, moving or loading a pallet of plates, without
some holding mechanism may cause plates to shift so
that their edges are not aligned. Thus, even accurate
positioning of pallet 230 may cause at least some plates
in plate stack 240 to rotate or shift position. In one em-
bodiment, positional variations of up to 50 millimeters
and rotational variations of up to 30 millimeters from an
intended placement can be accommodated.

[0038] An intended placement can be determined by
a number of methods. One exemplary method is for PHS
110 to specify the intended placement and for the user
to attempt to load plate stack 240 close to the intended
placement. Another exemplary method is for the user to
load plate stack 240 with an arbitrary position and provide
PHS 110 with information about the plate stack to enable
PHS 110 to estimate plate stack 240 position. For exam-
ple, the user could provide PHS 110 with an approximate
measured position of plate stack 240, an approximate
measured height of plate stack 240 or pallet 230, as well
as dimensions for and a quantity of plates in plate stack
240. PHS 110 can then estimate plate stack 240 position
and elevation and estimate how to position plate picker
310 on approach to the picking edge of the top plate.
[0039] As plate picker 310 approached plate stack
240D at low speed, horizontal and vertical sensors,
mounted, for example, on each picker element 312, de-
tected the top and proximal edges of plate stack 240D
respectively. Picker elevator 302 moved to position both
picker elements 312 at the top of plate stack 240D. Plate
picker mounts 306 moved independently to position each
picker element 312 at their initial proximal edge position.
Then, each picker element 312 moved transversely to
position themselves at their corresponding plate stack
240D corners. Plate picker mounts 306 moved independ-
ently to maintain picker elements 312 in position at the
proximal edge while moving to the corners. In the result-
ing first pick position; plate picker 310 longitudinal axis
is approximately parallel to the proximal edge of plate
stack 240. During subsequent plate picking movements,
this alignment is preserved.

[0040] Figure 4B is a side view of plate picker 310 in
a second pick position corresponding to two top plate
corners lifted and the interleaf slipsheet held. Figure 4C
is an expanded side view of plate picker 310 in a second
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pick position. Plate picker 310 comprises a plate picker
bar 430 that extends between plate picker mounts 306
(not shown). One picker element 312 is depicted, which
comprises, according to a preferred embodiment:

e apicker arm 432, mounted to plate picker bar 430;

e a horizontal sensor 444, such as an electro-optic
sensor, mounted near the bottom of plate picker bar
430 and aligned with the longitudinal axis of picker
arm 432;

¢ aslipsheet shoe 438 mounted above horizontal sen-
sor 444 and aligned with the longitudinal axis of pick-
er arm 432; and

¢ an extendable plate pusher 440.

[0041] Picker arm 432 includes a vertical sensor 442,
such as an electro-optic sensor, mounted at the leading
edge the arm. It also includes a plate lifter 434, which is
attached to picker arm 432 by coupling 436. In one em-
bodiment, plate lifter 434 is a plate cup, which blows air
onto the top surface of a plate to lift the plate, without
making contact, according to the Bernoulli principle. Dif-
ferent plate lifting mechanisms can be substituted in other
embodiments of the invention. For example, a suction
cup can be used to lift the plate.

[0042] When picker element 312 was in a first pick po-
sition vertical sensor 442 was approximately aligned with
proximal edge 450 and horizontal sensor 444 was ap-
proximately aligned with top edge 460 of plate stack 240.
Plate picker 310 moved in the direction of plate path 120
while picker element 312 simultaneously activated plate
lifter 434. As each picker element 312 advanced, picked
plate 410 was lifted creating a gap between plate 410
and plate stack 240 of sufficient height to allow slipsheet
shoe 438 to extend into the gap a predetermined dis-
tance. This new picker element 312 position (as shown)
corresponds to a second pick position.

[0043] Slipsheet 420A and 420B correspond to one
slipsheet 420, located directly below picked plate 410, in
one of two exemplary positions. Slipsheet 420A corre-
sponds to slipsheet 420 being attracted, by static or other
weak forces, to picked plate 410. Slipsheet 420B corre-
sponds to slipsheet 420 being attracted, by static or other
weak forces, to plate stack 240. In either case, slipsheet
shoe 438 (shown in a perspective view in figure 4D) at-
tracts and holds slipsheet 420. In a preferred embodi-
ment, holes 470, located on both top and bottom surfaces
of slipsheet shoe 438, attract slipsheet 420 using a vac-
uum. Once attracted, slipsheet 420 is pierced by pins
480, located on both top and bottom surfaces of slipsheet
shoe 438, which limit lateral slipsheet movement. Differ-
ent mechanisms for attracting and holding a slipsheet
can be substituted in other embodiments of the invention.
For example, once attracted a mechanical clamp or high
friction shoe surface can aid in holding slipsheet 420.
[0044] Once both picker elements 312 are in the sec-
ond pick position, they are actuated to achieve a third
pick position. The third pick position (depicted in figure
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4E) corresponds to picked plate 410 moved in the plate
path 120 direction while slipsheet 420 is held fast. This
is accomplished by first extending plate pusher 440, us-
ing a linear motion system, with limited force until the
proximal edge 450 of picked plate 410 is contacted. The
axis of plate pusher 440 is preferably offset towards the
center of picked plate 410 and parallel with the longitu-
dinal axis of picker arm 432. When each plate pusher
440 has made contact, plate lifters 434 release picked
plate while plate pushers 440 move in a coordinated fash-
ion to a fully extended position using higher force so that
the distal end of picked plate 410 extends into PTU 114.
Different mechanisms for moving picked plate into PTU
114 can be substituted in other embodiments of the in-
vention. For example, extendable arms that hook over
the top of the lifted plate corners can pull picked plate.
[0045] Figure 5A is a perspective view of plate picker
310 transferring a picked plate (depicted with partial
transparency for clarity) to transporter 330 according to
one embodiment of the invention. For clarity, some as-
pects of PSU 112 and PTU 114 are not illustrated. The
third pick position, described above, is depicted. Before
progressing to the third pick position, transporter 330
must be moved into position to receive picked plate 410.
First, transporter 330 ascended to a height where the top
surface of support structure 332 is approximately aligned
with the top surface of plate stack 240D. This positioning
can be based oninformation used to position plate picker
310 or can be performed independently by information
obtained from a plate sensor mounted on transporter
330.

[0046] Next, plate suction cups 336 moved to a pick
up position located at the end, proximal to PSU 112, of
slots 334. Picked plate 410, when moved into PTU 114
(as shown), is positioned directly above plate suction
cups 336. Next, suction is applied so that picked plate
410 is firmly grasped on its bottom surface. Next, plate
suction cups move in the direction of plate path 120, pull-
ing picked plate 410 out of PSU 112 until it is completely
supported by support structure 332. Different horizontal
transporting mechanisms can be substituted in other em-
bodiments of the invention. For example, a picked plate
can be moved partway onto a conveyor belt support
structure, which then pulls the picked plate into PTU 114.
[0047] Once picked plate 410 is completely supported
by support structure 332, various optional mechanisms
can be used to alter the positioning and path of the plate.
For example, support structure 332 can be mounted on
aturntable, which allows the plate path 120 to be altered,
for example perpendicularly. This can facilitate an ad-
vantageous footprint for IS 102 and PHS 110. As another
example, support structure 332 can include a turntable
mounted in the top surface of the structure to allow picked
plate 410 to be rotated by ninety degrees to facilitate a
preferred load orientation in IS 102. As another example,
support structure 332 can include a plate alignment
mechanism to correct any small rotational misalignment
caused by loading or picking plates.
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[0048] Additionally, once picked plate 410 is complete-
ly supported, plate picker 310 can be retracted to either
begin picking another plate from plate stack 240D or it
can be parked on plate picker shelf 304 and elevated to
the next plate stack 240. Before moving, however, slip-
sheet shoe 438 must release slipsheet 420. This can be
accomplished, for example, by briefly changing airflow
direction in holes 470 so that slipsheet 420 is blown off
pins 480. Alternatively, pins 480 can be fastened to slip-
sheet shoe 438 by pivoting fasteners, which pivot on an
axis that is horizontally transverse to plate path 120. Piv-
oting can be controlled by, for example, a solenoid. When
slipsheet shoe 438 is retracted, pins 480 are pivoted in
the direction of plate path 120 so that the slipsheet slides
off the pins.

[0049] Figure 5B is a perspective view of PTU 114
transferring a plate a picked plate to IS 102 according to
one embodiment of the invention. The figure depicts
transporter 330 at the plate pick up elevation with picked
plate 410 in the completely supported position, having
traversed plate path 120A. Next, transporter 330 moves
picked plate 410 along plate path 120B to plate inlet 104
(not shown) height. Finally, picked plate is moved into
plate inlet 102 where IS 104 pulls it along the remainder
of plate path 120C. The initial movement along plate path
120C can be accomplished, for example, by turning off
the vacuum on plate suction cups 336, moving them part-
way towards PSU 112, reapplying vacuum and moving
plate suction cups 336 back towards IS 102. Different
movement mechanisms can be substituted in other em-
bodiments of the invention. The final movement along
plate path 120C is accomplished by IS 102.

[0050] Figure 6 is a side view of PHS 110 illustrating
slipsheet disposal according to one embodiment of the
invention. Transporter 330 is depicted in two positions.
In the first position, transporter 330A is ready to pick up
slipsheet 420 from plate stack 240D. Transporter 330
includes a slipsheet transporter 602, which reaches into
PSU 112 to obtain slipsheet 420 (depicted as 420A when
positioned on the plate stack). In a preferred embodiment
a vacuum bar accomplishes this. The vacuum bar 606
is located inside slipsheet transporter 602 and can move
along a track 604 which is capable of extending partway
into PSU 112. Vacuum is supplied to vacuum bar 606 by
a hose in a flexible cable track or by other similar meth-
ods. Vacuum bar 606 has openings on its bottom surface
that attract and hold slipsheet 420.

[0051] To obtain slipsheet 420A, vacuum bar 606 and
track 604 is extended by a motorized leadscrew or other
linear motion system for example, so that vacuum bar
606 is positioned (606A) directly above slipsheet 420A.
An electro-optic sensor, for example, can be used to de-
termine the correct position above slipsheet 420SA. In
another embodiment, vacuum bar 606 can be coupled
to the lower side of the plate vacuum bar system. In this
case, transporter 330 may need to elevate to a new po-
sition to allow access to slipsheet 420A.

[0052] Next, vacuum is applied to attract slipsheet
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420A. Then, vacuum bar 606 and track 604 is retracted
and vacuum bar 606 is moved in the direction of slipsheet
path 130A. At the end of the movement, vacuum bar 606
is positioned as shown (606B). Slipsheet 420 is posi-
tioned (420B) inside slipsheet transporter 602 and is par-
tially supported by a sectional platform 610 positioned in
a support position (610A). Sectional platform 610 can
comprise a series of lightweight bars flexibly attached to
each other at their extremities and supported by wheels
or other low-friction supports that can travel along oval
track 612. Vacuum bar 606B continues to hold slipsheet
420B in position.

[0053] Next, transporter 330 descends along slipsheet
path 130B to a point just above slipsheet storage area
350. This position is depicted as transporter 330B. Next,
platform 610 is moved, by a motorized pulley system for
example, along oval track 612 to a release position
(610B). As platform 610 moves and removes support,
slipsheet 410 falls with an approximately flat profile on
top of previously deposited slipsheets in slipsheet stor-
age area 350. Finally, vacuum is removed and vacuum
bar 606 releases the edge of slipsheet 410, allowing it to
fall and lie flat on top of the slipsheet stack. Deposited
slipsheets can be subsequently removed from slipsheet
storage area 350.

[0054] Figure 7 is a side view of a PHS 110 illustrating
slipsheet disposal according to another embodiment of
the invention. This embodiment is possible when alter-
native slipsheet storage area 250 occupies at least half
the corresponding plate storage area 220. Plate picker
310 and slipsheet 420 are illustrated in two positions. In
the first position, plate picker 310A is holding slipsheet
420A, with a picked plate having just transferred to PTU
114. Plate picker 310 then moves towards its parked po-
sition, pulling slipsheet 420 with it. When plate picker 310
reaches a position (310B), near its parked position, it
releases slipsheet420B. The edge of slipsheet 420B falls
to storage shelf210, coming to rest with an approximately
flat profile.

Claims

1. A method for handling printing plates prior to expo-
sure by an imaging system, the method comprising
the steps of :

loading a plate stack in storage area (112) of a
plate handling system (110), to an intended
placement ;

obtaining plate stack information prior to picking
up one or more plates;

aligning a plate picker (302) of the plate handling
system (110) with an actual picking edge posi-
tion and rotation of the top plate of the plate
stack ; wherein the plate has a picking edge hav-
ing two corners, wherein the actual picking edge
position and rotation may differ from an intended
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position and rotation of the picking edge corre-
sponding to the intended placement of the plate
stack, and wherein said step of aligning com-
prises the steps of aligning the plate picker (302)
vertically with the top plate of the plate stack
based on the information about the plate stack,
moving the plate picker (302) toward the picking
edge of the top plate based on the information
aboutthe plate stack, detecting the picking edge
position and rotation of the top plate, and moving
the plate picker (302) into a picking orientation
that aligns with the detected picking edge posi-
tion and rotation of the top plate ;

picking the top plate from the plate stack ;
moving the picked plate in a plate path direction
to a transport position; and

transporting the picked plate from the transport
position to the imaging system for exposure.

A method according to claim 1 wherein plate stack
information further includes:

an estimated picking edge position of the top
plate of the plate stack.

A method according to claim 2 wherein information
about the plate stack includes:

plate stack dimensions, a quantity of plates in
the plate stack, and plate dimensions.

A method according to claim 3 for a handling system
wherein the plate-picker comprises a picker bar
(430) nominally disposed perpendicular to a plate
path direction and a pair of picker elements (312)
mounted on the picker bar, and operative to inde-
pendently move along the picker bar; and a plate
detector (444) coupled with each picker element for
detecting a plate,

the method comprising : moving the plate picker to-
ward the picking edge of the top plate based on the
information about the plate stack:

moving the plate picker bar (430) along the plate
path direction to the estimated picking edge po-
sition of the top plate; and

moving the picker elements (312) along the pick-
er bar to estimated positions for one or more
corners of the picking edge based on the esti-
mated picking edge position and the plate di-
mensions.

A method according to claim 4 wherein detecting the
picking edge position and rotation of the top plate
comprises moving the picker bar (430) and the picker
elements (312) to position the detectors to detect the
positions of the one or more corners of the picking
edge of the top plate.
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A method according to claim 5 wherein moving the
plate picker into a picking orientation that aligns with
the detected picking edge position and rotation of
the top plate comprises moving the picker bar and
picking elements to position the picking elements in
alignment with the detected positions of the one or
more corners of the picking edge of the top plate.

A method according to claim 1 wherein picking the
top plate from the plate stack comprises:

lifting each corner of the picking edge of the top
plate ;

attracting a slipsheet (420, 420A, 420B) from
the space below of each lifted corner wherein
the slipsheetis adhering to either the bottom sur-
face of the top plate or the top surface of the
plate stack; and

holding the attracted slipsheet.

Amethod according to claim 7 wherein the plate pick-
er comprises a picker bar (430) nominally disposed
perpendicular to a plate path direction and a pair of
picker elements (312) mounted on the picker bar,
and operative to independently move along the pick-
er bar, each picker element comprising:

a plate cup suspended from a picker arm for
lifting the corner of the top plate without contact-
ing the plate;

a slipsheet shoe comprising vacuum holes on
both the upper and lower surfaces for attracting
the slipsheet; and

a plate pusher operative to engage a lifted por-
tion of the picking edge of the top plate,

A method according to claim 8 wherein lifting the
corner of the picking edge of the top plate comprises
blowing air through the plate cup (434) to create a
low pressure area to lift the plate corner.

A method according to claim 8 wherein attracting the
slip sheet from the space below each lifted corner
comprises:

moving the slipsheet shoe (438) into the space
below the lifted comer; and

applying a vacuum to the slipsheet shoe (438)
to attract the slip sheet to a vacuum hole.

A method according to claim 10 wherein holding the
attracted slipsheet comprises maintaining the vacu-
um to the slipsheet shoe (438).

A method according to claim 8 wherein the plate
pusher (440) is operative to move along the plate
transport direction and moving the picked plate in a
plate path direction to a transport position comprises
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moving the plate pusher to move the top plate, along
the plate path position, into the plate transport posi-
tion.

13. A plate handling system apparatus for supplying

plates to animaging system, the system comprising:

a plate storage facility comprising at least one
storage area (112) having a plate with an actual
storage placement in an actual position and ro-
tation wherein the actual storage placement
may differ from an intended placement of the
plate;

a controller for controlling a plate handling op-
eration;

a plate picker (310) for picking the plate wherein
the controller is operative to automatically de-
termine the actual position and rotation of the
plate and align the plate picker with the actual
position and rotation of the plate prior to picking;
and

a plate transporter for transporting the plate to
the imaging system for exposure.

14. A plate handling system according to claim 13, the

system further comprising:

the plate storage facility has a plate stack with
an actual placement that may vary from the in-
tended placement and wherein a plate of the
loaded plate stack comprises a plate with a pick-
ing edge having two corners and an actual po-
sition and an actual rotation wherein the actual
position and rotation of the picking edge differs
from an intended position and rotation of the
picking edge corresponding to the intended
placement of the plate stack;

the plate picker for picking a top plate of the plate
stack wherein the controller is operative to au-
tomatically determine the position and rotation
of the top plate of the plate stack and align the
plate picker with the position and rotation of the
top plate prior to picking; and

the plate transporter for transporting the picked
plate to the imaging system for exposure.

15. A plate handling system according to claim 13

wherein the plate picker comprises:

a picker bar (430) nominally disposed perpen-
dicular to the plate path direction and operative
to move along a plate path direction;

a pair of picker elements (312) mounted on the
picker bar and operative to independently move
along the picker bar; and

a plate detector coupled with each picker ele-
ment for detecting a plate.
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A plate handling system according to claim 15
wherein the controller is operative to:

obtain information about a plate stack including
the plate;

move the plate picker vertically to align with a
top plate of the plate stack based on the infor-
mation about the plate stack;

move the plate picker toward the picking edge
of the top plate based on the information about
the plate stack;

move the picker bar and picker elements to po-
sition the detectors to detect the positions of one
or more corners of the picking edge of the top
plate;

obtain detected picking edge position and rota-
tion of the top plate from the plate picker;
move the plate picker into a picking orientation
that aligns with the detected picking edge posi-
tion and rotation of the top plate;

operate the plate picker to pick the top plate from
the plate stack; and

operate the plate transporter to transport the
picked plate to the imaging system.

A plate handling system according to claim 15
wherein the plate picker is also operative to move
the picked plate in the plate path direction to a trans-
port position and wherein the plate transporter is op-
erative to transport the picked plate from the trans-
port position to the imaging system.

A plate handling system according to claim 17
wherein the controller is also operative to operate
the plate picker to move the picked plate in the plate
path direction to the transport position.

Patentanspriiche

1.

Verfahren zum Handhaben von Druckplatten vor der
Belichtung durch ein Bilderzeugungssystem, wobei
das Verfahren die Schritte umfasst:

Laden eines Plattenstapels in einen Speicher-
bereich (112) eines Plattenhandhabungssy-
stems (110) an einen vorgegebenen Ort;
Erhalten von Plattenstapelinformationen, ehe
eine oder mehrere Platten ergriffen werden;
Ausrichten eines Plattengreifers (302) des Plat-
tenhandhabungssystems (110) auf eine aktuel-
le Position und Drehung der Greifkante der obe-
ren Platte des Plattenstapels; worin die Platte
eine Greifkante mit zwei Ekken aufweist, worin
sich die aktuelle Position und Drehung der Greif-
kante von einer vorgegebenen Position und
Drehung der Greifkante entsprechend dem vor-
gegebenen Ort des Plattenstapels unterschei-
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den kann, und worin der Schritt des Ausrichtens
die Schritte des Ausrichtens des Plattengreifers
(302) vertikal zur oberen Platte des Plattensta-
pels auf der Grundlage der Informationen ber
den Plattenstapel umfasst, des Bewegens des
Plattengreifers (302) zur Greifkante der oberen
Platte hin auf der Grundlage der Informationen
Uber den Plattenstapel, des Erkennens der Po-
sition und Drehung der Greifkante der oberen
Platte und des Bewegens des Plattengreifers
(302) in eine Greifausrichtung, die ausgerichtet
ist auf die erkannte Position und Drehung der
Greifkante der oberen Platte;

Ergreifen der oberen Platte vom Plattenstapel;
Bewegen der ergriffenen Platte in einer Platten-
bahnrichtung hin zu einer Transportposition;
und

Transportieren der ergriffenen Platte von der
Transportposition zum Bilderzeugungssystem
zum Zwecke der Belichtung.

Verfahren nach Anspruch 1, worin Informationen
Uber den Plattenstapel zudem umfassen:

eine geschatzte Position der Greifkante der obe-
ren Platte des Plattenstapels.

Verfahren nach Anspruch 2, worin Informationen
Uber den Plattenstapel umfassen:

Plattenstapelabmessungen, eine Anzahl an
Platten auf dem Plattenstapel und Plattenab-
messungen.

Verfahren nach Anspruch 3 flr ein Handhabungs-
system, worin der Plattengreifer eine Greifstange
(430) umfasst, die nominal rechtwinklig zu einer Plat-
tenbahnrichtung verlauft, und ein Paar von Greife-
lementen (312), die auf der Greifstange gelagertund
derartbetreibbarsind, dass sie sich unabhangig von-
einander entlang der Greifstange bewegen; und ei-
nen Plattendetektor (444), der mit jedem Greifele-
ment zum Erkennen einer Platte verbunden ist,
wobei das Verfahren umfasst: Bewegen des Plat-
tengreifers zur Greifkante der oberen Platte hin auf
der Grundlage der Informationen tber den Platten-
stapel:

Bewegen der Plattengreifstange (430) entlang
der Plattenbahnrichtung hin zur geschatzten
Position der Greifkante der oberen Platte; und
Bewegen der Greifelemente (312) entlang der
Greifstange hin zu geschéatzten Positionen einer
Ekke oder mehrerer Ecken der Greifkante auf
der Grundlage der geschatzten Position der
Greifkante und der Plattenabmessungen.

5. Verfahren nach Anspruch 4, worin das Erkennen der
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Position und Drehung der Greifkante der oberen
Platte das Bewegen der Greifstange (430) und der
Greifelemente (312) umfasst, um die Detektoren
derart zu positionieren, dass sie die Positionen der
einen Ecke oder der mehreren Ecken der Greifkante
der oberen Platte erkennen.

Verfahren nach Anspruch 5, worin das Bewegen des
Plattengreifers in eine Greifausrichtung, bei der die
erkannte Position und Drehung der Greifkante der
oberen Platte ausgerichtet ist, das Bewegen der
Greifstange und der Greifelemente umfasst, um die
Greifelemente in Ausrichtung mit den erkannten Po-
sitionen der einen Ecke oder der mehreren Ecken
der Greifkante der oberen Platte zu positionieren.

Verfahren nach Anspruch 1, worin das Ergreifen der
oberen Platte vom Plattenstapel umfasst:

Abheben einer jeden Ecke der Greifkante der
oberen Platte;

Anziehen eines Gleitblattes (420, 420A, 420B)
vom Raum unterhalb einer jeden abgehobenen
Ecke, worin das Gleitblatt entweder an der Un-
terseite der oberen Platte oder an der Oberseite
des Plattenstapels haftet; und

Halten des angezogenen Gleitblattes.

Verfahren nach Anspruch 7, worin der Plattengreifer
eine Greifstange (430) umfasst, die nominal recht-
winklig zu einer Plattenbahnrichtung verlauft, und
ein Paar von Greifelementen (312), die auf der Greif-
stange gelagert und derart betreibbar sind, dass sie
sich unabhangig voneinander entlang der Greifstan-
ge bewegen, wobei jedes Greifelement umfasst:

eine Plattentasse, die von einem Greifarm her-
unterhangt, um die Ecke der oberen Platte an-
zuheben, ohne die Platte zu beriihren;

einen Gleitblattschuh, der Unterdruckéffnungen
auf der oberen und unteren Seite aufweist, um
das Gleitblatt anzuziehen; und

einen Plattenschieber, der derart betreibbar ist,
dass er an einem abgehobenen Abschnitt der
Greifkante der oberen Platte angreift.

Verfahren nach Anspruch 8, worin das Abheben der
Ecke der Greifkante der oberen Platte das Blasen
von Luft durch die Plattentasse (434) umfasst zum
Erzeugen eines Bereichs mit geringem Druck, um
die Plattenecke abzuheben.

Verfahren nach Anspruch 8, worin das Anziehen des
Gleitblattes aus dem Raum unterhalb einer jeden
abgehobenen Ecke umfasst:

Bewegen des Gleitblattschuhs (438) in den
Raum unterhalb der abgehobenen Ecke; und
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Anlegen eines Unterdrucks an den Gleitblatt-
schuh (438), um das Gleitblatt an eine Unter-
druckoffnung anzuziehen.

Verfahren nach Anspruch 10, worin das Halten des
angezogenen Gleitblattes das Aufrechterhalten des
Unterdrucks auf den Gleitblattschuh (438) umfasst.

Verfahren nach Anspruch 8, worin der Plattenschie-
ber (440) derart betreibbar ist, dass er sich entlang
der Plattentransportrichtung bewegt, und dass das
Bewegen der ergriffenen Platte in einer Plattenbahn-
richtung hin zu einer Transportposition das Bewegen
des Plattenschiebers derart umfasst, dass er die
obere Platte entlang der Plattenbahnrichtung in die
Plattentransportposition bewegt.

Plattenhandhabungssystemgerat zum Liefern von
Platten zu einem Bilderzeugungssystem, wobei das
System umfasst:

eine Plattenspeichereinrichtung mit mindestens
einem Speicherbereich (112), der eine Platte mit
einem aktuellen Speicherort in einer aktuellen
Position und Drehung umfasst, wobei sich der
aktuelle Speicherort von einem vorgegebenen
Ort der Platte unterscheiden kann;

eine Steuereinrichtung zum Steuern eines Plat-
tenhandhabungsbetriebs;

einen Plattengreifer (310) zum Ergreifen der
Platte, wobei die Steuereinrichtung derart be-
treibbar ist, dass sie automatisch die aktuelle
Position und Drehung der Platte bestimmt und
den Plattengreifer mit der aktuellen Position und
Drehung der Platte vor dem Ergreifen ausrich-
tet; und

eine Plattentransporteinrichtung zum Transpor-
tieren der Platte zum Bilderzeugungssystem
zum Zwecke der Belichtung.

Plattenhandhabungssystem nach Anspruch 13, wo-
bei das System zudem aufweist:

die Plattenspeichereinrichtung, die einen Plat-
tenstapel an einem aktuellen Ort umfasst, der
sich vom vorgegebenen Ort unterscheiden
kann, und worin eine Platte des geladenen Plat-
tenstapels eine Platte mit einer Greifkante mit
zwei Ecken und einer aktuellen Position und ei-
ner aktuellen Drehung umfasst, wobei die aktu-
elle Position und Drehung der Greifkante sich
von einer vorgegebenen Position und Drehung
der Greifkante unterscheidet entsprechend dem
vorgegebenen Ort des Plattenstapels;

den Plattengreifer, der zum Ergreifen einer obe-
ren Platte des Plattenstapels dient, wobei die
Steuereinrichtung derart betreibbar ist, dass sie
die Position und Drehung der oberen Platte des
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Plattenstapels automatisch bestimmt und den
Plattengreifer mit der Position und Drehung der
oberen Platte vor dem Ergreifen ausrichtet; und
die Plattentransporteinrichtung, die zum Trans-
portieren der ergriffenen Platte zum Bilderzeu-
gungssystem dient zum Zwecke der Belichtung.

15. Plattenhandhabungssystem nach Anspruch 13,
worin der Plattengreifer umfasst:

eine Greifstange (430), die nominal rechtwinklig
zur Plattenbahnrichtung ausgerichtet und derart
betreibbar ist, dass sie sich entlang einer Plat-
tenbahnrichtung bewegt;

ein Paar von Greifelementen (312), die auf der
Greifstange angeordnet und derart betreibbar
sind, dass sie sich unabhangig voneinander ent-
lang der Greifstange bewegen; und

einen Plattendetektor, der mit jedem Greifele-
ment derart verbunden ist, dass er eine Platte
erkennt.

16. Plattenhandhabungssystem nach Anspruch 15,
worin die Steuereinrichtung betreibbar ist zum:

Erhalten von Informationen Uber einen Platten-
stapel mit der Platte;

vertikalen Bewegen des Plattengreifers, damit
er miteiner oberen Platte des Plattenstapels auf
der Grundlage der Informationen tGiber den Plat-
tenstapel ausgerichtet ist;

Bewegen des Plattengreifers zur Greifkante der
oberen Platte hin auf der Grundlage der Infor-
mationen Uber den Plattenstapel;

Bewegen der Greifstange und der Greifelemen-
te zum Positionieren der Detektoren, um die Po-
sitionen einer Ecke oder mehrerer Ecken der
Greifkante der oberen Platte zu erkennen;
Erhalten erkannter Positionen und Drehungen
der Greifkante der oberen Platte vom Platten-
greifer;

Bewegen des Plattengreifers in eine Greifaus-
richtung, die mitder erkannten Position und Dre-
hung der Greifkante der oberen Platte ausge-
richtet ist;

Betreiben des Plattengreifers, um die obere
Platte vom Plattenstapel zu ergreifen; und
Betreiben der Plattentransporteinrichtung zum
Transportieren der ergriffenen Platte zum Bil-
derzeugungssystem.

17. Plattenhandhabungssystem nach Anspruch 15,
worin der Plattengreifer auch derart betreibbar ist,
dass er die ergriffene Platte in der Plattenbahnrich-
tung hin zu einer Transportposition bewegt, und wor-
in die Plattentransporteinrichtung derart betreibbar
ist, dass sie die ergriffene Platte von der Transport-
position zum Bilderzeugungssystem transportiert.
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18. Plattenhandhabungssystem nach Anspruch 17,
worin die Steuereinrichtung zudem derart betreibbar
ist, dass der Plattengreifer so betrieben wird, dass
die ergriffene Platte in der Plattenbahnrichtung zur
Transportposition bewegt wird.

Revendications

1. Procédé pour manipuler des plaques d'impression
avant leur exposition par un systéme de formation
d'image, le procédé comprenant les étapes de :

chargement d’une pile de plaques contenues
dans une zone de stockage (112) d’'un systeme
de manipulation de plaques (110) vers un em-
placement prévu ;

obtention d’informations relatives a la pile de
plaques avant de prélever une ou plusieurs
plaques ;

alignement d’un dispositif de prélevement de
plaques (302) du systéeme de manipulation de
plaques (110) avec la position et la rotation réel-
les du bord de préhension de la plaque supé-
rieure de la pile de plaques ; dans lequel la pla-
que a un bord de préhension ayant deux coins,
dans lequel la position et la rotation réelles du
bord de préhension peuvent différer de la posi-
tion et de la rotation prévues du bord de préhen-
sion correspondant au positionnement prévu de
la pile de plaques, et dans lequel ladite étape
d’alignement comprend les étapes d’alignement
du dispositif de prélévement de plaques (302)
verticalement avec la plaque supérieure de la
pile de plaques surlabase des informations con-
cernant la pile de plaques, le déplacement du
dispositif de préléevement de plaques (302) vers
le bord de préhension de la plaque supérieure
sur la base des informations concernant la pile
de plaques, la détection de la position et de la
rotation du bord de préhension de la plaque su-
périeure et le déplacement du dispositif de pré-
levement de plaques (302) dans une orientation
de préhension alignée avec la position et la ro-
tation détectées du bord de préhension de la
plaque supérieure ;

prélevement de la plaque supérieure de la pile
de plaques ;

déplacement de la plaque prélevée dans une
direction de trajectoire de plaque jusqu’a une
position de transport ; et

transport de la plaque prélevée de la position de
transport jusqu’au systeme de formation d’ima-
ge en vue de son exposition.

2. Procédé selon la revendication 1, dans lequel les
informations concernant la pile de plaques compren-
nent aussi :
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une position estimée du bord de préhension de
la plaque supérieure de la pile de plaques.

Procédé selon la revendication 2, dans lequel les
informations concernant la pile de plaques
comprennent :

les dimensions de la pile de plaques, la quantité
de plaques contenue dans la pile de plaques et
les dimensions d’une plaque.

Procédé selon la revendication 3 pour un systeme
de manipulation dans lequel le dispositif de préléve-
ment de plaques comprend une barre de préhension
(430) normalement disposée perpendiculairement a
la direction de trajectoire de plaque et une paire
d’éléments préhenseurs (312) montés sur la barre
de préhension et capables de se déplacer individuel-
lement le long de la barre de préhension, et un dé-
tecteur de plaque (444) couplé a chaque élément
préhenseur pour détecter une plaque,

le procédé comprenant : le déplacement du dispo-
sitif de prélévement de plaques vers le bord de pré-
hension de la plaque supérieure sur la base des in-
formations concernant la pile de plaques :

le déplacement de la barre de préhension de
plaque (430) le long de la direction de trajectoire
de plaque jusqu’a la position estimée du bord
de préhension de la plaque supérieure ; et

le déplacement des éléments préhenseurs
(312) lelong de labarre de préhension jusqu’aux
positions estimées d’'un ou plusieurs coins du
bord de préhension sur la base de la position
estimée du bord de préhension et des dimen-
sions de la plaque.

Procédé selon la revendication 4, dans lequel la dé-
tection de la position et de la rotation du bord de
préhension de la plaque supérieure comprend le dé-
placement de la barre de préhension (430) et des
éléments préhenseurs (312) de maniere a position-
ner les détecteurs afin de détecter les positions du
ou des coins du bord de préhension de la plaque
supérieure.

Procédé selon la revendication 5, dans lequel le dé-
placement du dispositif de prélevement de plaques
dans une orientation de prélevement qui est alignée
avec la position et la rotation détectées du bord de
préhension de la plaque supérieure comprend le dé-
placementde la barre de préhension et des éléments
préhenseurs de maniére a aligner les éléments pré-
henseurs avec les positions détectées du ou des
coinsdubord de préhension de la plaque supérieure.

Procédé selon larevendication 1, dans lequel le pré-
levement de la plaque supérieure de la pile de pla-
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ques comprend :

le soulévement de chaque coin du bord de pré-
hension de la plaque supérieure ;

I'attraction d’une feuille intercalaire (420, 420A,
420B) a partir de I'espace situé au-dessous de
chaque coin soulevé ou la feuille intercalaire ad-
hére soit a la face inférieure de la plaque supé-
rieure soit a la face supérieure de la pile de
plaques ; et

le maintien de la feuille intercalaire attirée.

Procédé selon la revendication 7 dans lequel le dis-
positif de prélevement de plaques comprend une
barre de préhension (430) normalement disposée
perpendiculairement a la direction de trajectoire de
plaque et une paire d’éléments préhenseurs (312)
montés sur la barre de préhension et capables de
se déplacer individuellement le long de la barre de
préhension, chaque élément préhenseur
comprenant :

une coupelle pour plaque suspendue a un bras
préhenseur pour soulever le coin de la plaque
supérieure sans entrer en contact avec la
plaque ;

un sabot pour feuille intercalaire comprenant
des orifices d’aspiration sur les faces supérieure
etinférieure pour attirer la feuille intercalaire ; et
un pousseur de plaque permettant d’entrer en
prise avec une portion soulevée du bord de pré-
hension de la plaque supérieure.

Procédé selon larevendication 8, dans lequel le sou-
lévement du coin du bord de préhension de la plaque
supérieure comprend le soufflage d’air a travers la
coupelle pour plaque (434) pour créer une zone de
basse pression permettant de soulever le coin de la
plaque.

Procédé selon la revendication 8, dans lequel I'at-
traction de la feuille intercalaire a partir de I'espace
situé sous chaque coin soulevé comprend :

le déplacement du sabot pour feuille intercalaire
(438) dans I'espace situé sous le coin soulevé ;
et

I'application d’un vide au sabot pour feuille in-
tercalaire (438) pour attirer la feuille intercalaire
vers un orifice d’aspiration.

Procédé selon la revendication 10, dans lequel le
maintien de la feuille intercalaire attirée comprend
le maintien du vide appliqué au sabot pour feuille
intercalaire (438).

Procédé selon la revendication 8, dans lequel le
pousseur de plaque (440) est capable de se déplacer
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le long de la direction de transport de plaque et le
déplacement de la plaque prélevée dans la direction
de trajectoire de plaque jusqu’a une position de
transport comprend le déplacement du pousseur de
plaque pour déplacer la plaque supérieure le long
de la position de trajectoire de plaque dans la posi-
tion de transport de plaque.

Systéeme de manipulation de plaques permettant
d’alimenter un systéme de formation d’image en pla-
ques, le systeme comprenant :

une installation de stockage de plaques com-
prenant au moins une zone de stockage (112)
ayant une plaque avec un positionnement de
stockage réel dans une position et une rotation
réelles, dans lequel le positionnement de stoc-
kage réel peut étre différent du positionnement
prévu de la plaque ;

un contréleur permettant de commander I'opé-
ration de manipulation de la plaque ;

un dispositif de prélevement de plaques (310)
permettant de prélever la plaque, dans lequel le
contréleur est capable de déterminer automati-
quement la position et la rotation réelles de la
plaque et d’aligner le dispositif de prélévement
de plaques avec la position et la rotation réelles
de la plaque avant de la prélever ; et

un transporteur de plaques permettant de trans-
porter la plaque jusqu’au systeme de formation
d’'image en vue de son exposition.

Systeme de manipulation de plaques selon lareven-
dication 13, le systéeme comprenant aussi :

l'installation de stockage de plaques comprend
une pile de plaques ayant un positionnement
réel qui peut différer du positionnement prévu
et dans lequel une plaque de la pile de plaques
chargée comprend une plaque ayant un bord de
préhension ayant deux coins et une position
réelle et une rotation réelle, ou la position et la
rotation réelles du bord de préhension différent
d’une position et d’'une rotation prévues du bord
de préhension correspondant au positionne-
ment prévu de la pile de plaques ;

le dispositif de prélévementde plaques pour pré-
lever la plaque supérieure de la pile de plaques,
dans lequel le contréleur est capable de déter-
miner automatiquement la position et la rotation
réelles de la plaque supérieure de la pile de pla-
ques et d’aligner le dispositif de prélevement de
plaques avec la position et la rotation réelles de
la plaque supérieure avant de la prélever ; et
le transporteur de plaques permettant de trans-
porter la plaque prélevée jusqu’au systeme de
formation d’'image en vue de son exposition.
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15. Systéme de manipulation de plaques selon la reven-

dication 13, dans lequel le dispositif de prélévement
de plaques comprend :

une barre de préhension (430) normalement
disposée perpendiculairement a la direction de
trajectoire de plaque et capable de se déplacer
le long d’une direction de trajectoire de plaque ;
une paire d’éléments préhenseurs (312) montés
sur la barre de préhension et capables de se
déplacer individuellement le long de la barre de
préhension ; et

un détecteur de plaque couplé a chaque élé-
ment préhenseur pour détecter une plaque.

16. Systéme de manipulation de plaques selon la reven-

dication 15, danslequel le contrdleur est capable de :

obtenir des informations sur une pile de plaques
contenant la plaque ;

déplacer le dispositif de prélevement de plaques
verticalement pour I'aligner avec la plaque su-
périeure de la pile de plagues sur la base des
informations concernant la pile de plaques ;
déplacer le dispositif de prélevement de plaques
vers le bord de préhension de la plaque supé-
rieure sur la base des informations concernant
la pile de plaques :

déplacer la barre de préhension et les élé-
ments préhenseurs de maniére a position-
ner les détecteurs afin qu’ils détectent les
positions d’'un ou plusieurs coins du bord de
préhension de la plaque supérieure ;
obtenir une position et une rotation détec-
tées du bord de préhension de la plaque
supérieure de la pile de plaques ;
déplacerle dispositif de prélevementde pla-
ques dans une orientation de prélevement
alignée avec la position et la rotation détec-
tées du bord de préhension de la plaque
supérieure ;

actionner le dispositif de prélévement de
plaques pour qu'il préléve la plaque supé-
rieure de la pile de plaques ; et

actionner le transporteur de plaques pour
qu'il transporte la plaque prélevée jusqu’au
systéme de formation d’'image.

17. Systéme de manipulation de plaques selon la reven-

dication 15, dans lequel le dispositif de prélévement
de plaques est également capable de déplacer la
plaque prélevée dans la direction de trajectoire de
plaque jusqu’a une position de transport et dans le-
quel le transporteur de plaques est capable de trans-
porter la plaque prélevée de la position de transport
jusqu’au systéme de formation d’'image.
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18. Systéme de manipulation de plaques selonlareven-

dication 17, dans lequel le contrdleur est également

capable d’actionner le dispositif de prélévement de

plaques pour qu’il déplace la plaque prélevée dans

la direction de trajectoire de plaque jusqu’a la posi- 5

tion de transport.
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