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[57] ABSTRACT

A printed sheet monitoring assembly utilizes a suction box
with a planar lower suction surface to hold a printed sheet to
be monitored in a crease-free manner. An area array image
sensor is positioned beneath the suction box and 1s actuated
by a trigger device to scan the printed sheet. The sheet
grippers on an endless conveying chain are arranged on the
chain to be in vertical alignment during scanning of the
printed sheet.

9 Claims, 2 Drawing Sheets
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1
PRINTED SHEET MONITORING ASSEMBLY

Matter enclosed in heavy brackets [ | appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

The present invention is directed generally to a printed
sheet monitoring assembly. More particularly, the present
invention is directed to a printed sheet monitoring assembly
for controlling printed sheets. Most specifically. the present
invention is directed to a printed sheet monitoring assembly
for controlling printed sheets in a sheet fed rotary press. The
printed sheets are transferred by spaced gripper bars which
extend between two parallel endless chains. A suction box 1s
used to pull the printed sheets tightly against a surface of the
suction box. While each individual sheet is so situated. it can
be checked by a CCD line or area array image sensor which
is placed below the suction box so as to not be obstructed by
the parallel endless gripper chains.

The opto-electronic device. such as a CCD line or area
array image sensor requires a clear, unobstructed view of the

sheet or sheets whose quality is being evaluated. The use of
sheet grippers and endless gripper chains presents problems
since the opto-electronic sheet quality inspecting sensor will
be disrupted by the pressure of the sheet grippers or endless
eripper chains in its field of scan.

A need exists for a printed sheet monitoring assembly
which will provide for the accurate, automatic scanning and
monitoring of printed sheets. The printed sheet monitoring
assembly in accordance with the present invention provides

such a device and is a significant improvement over prior art
devices.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a printed
sheet monitoring assembly.

Another object of the present invention is to provide a
printed sheet monitoring assembly for controlling printed
sheets.

A further object of the present invention is to provide a
printed sheet monitoring assembly for controiling printed
sheets in a sheet-fed rotary press.

Still another object of the present invention is to provide
a printed sheet monitoring assembly which utilizes a sheet
gripping suction box. |

Even a further object of the present invention is to provide
a printed sheet monitoring assembly which utilizes sheet

orippers and endless gripper chains to transport the sheets
being monitored.

Still even another object of the present invention is to

provide a printed sheet monitoring assembly which utilizes
an opto-electronic sensor.

As will be discussed in detail in the description of the
preferred embodiment which is set forth subsequently, the
printed sheet monitoring assembly in accordance with the
present invention utilizes a pair of spaced parallel endless
chains to move a series of sheet grippers in an endless path
between first and second elements, such as a printing unit
and a sheet delivery of a press. A suction box is placed above
the paths of travel of the upper course of the endless chains
that support the sheet grippers. This suction box draws the
sheets being transported, and which are to be monitored,
ticht against a lower surface of the suction box. The opto-
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electronic device, such as a CCD line or area array image
sensor is placed below the suction box. It is actuated by a
suitable synchronization device to review the quality of the
printed product at a time when the sheet gripper bars
attached to the upper and lower portions of the endless

chains are vertically aligned and out of the field of view of
the sensor.

The printed sheet monitoring assembly of the present
invention provides an assembly which allows the use of a
CCD line or area array image sensor to inspect a line or the
surface of a printed sheet as the sheet passes between two
operating areas of a sheet-fed rotary press. The images
generated by the CCD-line or area array image sensor can be
utilized to perform corrective adjustments to the rotary
press. The placement of the opto-electronic device below the
suction box allows the printed sheet monitoring assembly of
the present invention to scan the printed surface of a sheet
as the sheet passes above the device.

The printed sheet monitoring assembly of the present
invention overcomes the limitations of the prior devices and
is a substantial advance in the art.

BRIEF DESCRIPTION OF THE DRAWINGS

While the patentable features of the printed sheet moni-
toring assembly in accordance with the present invention are
set forth with particularity in the appended claims, a full and
complete understanding of the invention may be had by
referring to the detailed description of the preferred embodi-
ment which is presented subsequently, and as illustrated in
the accompanying drawing figures in which:

FIG. 1 is a schematic side elevation view of a printed

sheet monitoring assembly in accordance with the present
invention; and,

FIG. 2 is a schematic side elevation view of a modifica-
tion of the printed sheet monitoring assembly of FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to FIG. 1, there may be seen a schematic
depiction of a printed sheet monitoring assembly in accor-
dance with the present invention. The printed sheet moni-
toring assembly is placed in an interspace 1, generally
between two elements, such as, for example, a printing unit
and a sheet delivery of a sheet fed rotary press, all of which
are not specifically shown in the drawings. It will be
understood that the two particular portions of the rotary
press between which the printed sheet monitoring assembly
is placed is not of patentable significance. Obviously, if the
quality of the printed sheets is to be inspected and
controlied. the monitoring assembly must be placed down-
stream in the direction of sheet travel of at least a first
printing unit.

As may be seen in FIG. 1. a suction box 2 is positioned
in the interspace 1. This suction box 2 has a planar, lower
suction area 3 which is provided with a plurality of suction
openings 4. The suction box 2 is joined to a suction air
source which is not specifically shown. by one or more
suction tubes. Since the purpose of the suction box 2 is to
hold an entire printed sheet against the planar [lower]
suction surface 3, it will be understood that the overall
length of the suction box 2 will be slightly greater than the
longest length of the longest sheet that will be printed in the
rotary press with which the printed sheet monitoring assem-
bly is associated. A suitable suction roller 6 may be posi-
tioned ahead of, or before. in the direction of sheet travel the
suction box 2.
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Each printed sheet, generally at 5. which is printed by the
offset rotary press, is transported between stations by being
grasped by chain guided grippers 7. These sheet grippers 7
are parts of a sheet gripper system and each individual sheet
gripper 7 is arranged on a gripper bar. generally at 8. Each
gripper bar 8 extends transversely across the path of sheet
travel and is attached at its ends between two spaced,
generally parallel conveyor chains 9. These conveyor chains
9 are endless and carry a plurality of gripper bars 8 and
associated sheet grippers 7. The particular number of gripper
bars 8 is dependent on the distance which they have to
travel; 1.e. the distance from the printing unit to the sheet
delivery and back. and on the maximum length of the sheets
being transported. The spacing between subsequent gripper
bars 8 must be slightly greater than the longest length of the
sheets S to be printed.

Reterring again to FIG. 1. the spaced parallel endless
conveyor chains 9 travel in an upper path which is just
beneath the lowest point of the planar [lower] suction area
3 of the suction box 2 and the lowest point of the suction
roller 6 which is positioned before the suction box 2 in the
direction of sheet travel as indicated by the arrows in the
upper path of travel of the endless chains 9. The spacing
between the planar [lower] suction surface 3 of the suction
box 2 and the sheet grippers 7 is selected in such a way that
the sheets S conveyed by the grippers 7 are pulled against the
suction surface 3 and are held tightly against this planar
surface. Since the quality of the printed sheets 5 will be
evaluated by. and controlled in response to an opto-
electronic device, such as a CCD-line or area array image
sensor, generally at 16, and as will be discussed in detail
shortly, it is important that the printed sheets 5 be held
against the [lower] planar surface 3 of the suction box 2 in
a tight, crease-free alignment.

In the printed sheet monitoring assembly of the present
invention, the spacing of the gripper bars 8 and the length of
the endless chains 9 are arranged so that when the gripper
bars 8 in an upper gripper bar path 12 and the gripper bars
in a lower gripper bar path 13 pass beneath the suction box
2, they are arranged vertically directly above or below each
other as may be seen in the sole drawing figure. This means
that as the gripper bars 8 and endless chains 9 pass through
a conical scanning area 14 of an opto-electronic device, such
as a CCD line or area array image sensor 16 which is
positioned beneath the suction box 2, the gripper bars 8 on
the upper gripper bar path 12 will be vertically directly
above the gripper bars 8 on the lower gripper bar path 13.
This limits interference of the gripper bars 8 and the endless
conveyor chains 9 with the conical scanping area 14 of the
sensor 16.

As was alluded to previously, the opto-electronic device
16 is placed beneath the suction box 2 since the printed
surface of the sheet S to be monitored and controlled is on
the side of the sheet S facing away from the planar [lower]
surface 3 of the suction box 2. During scanning of the sheet
S by the sensor 16, the sheet S is drawn tightly against the
planar Jlower] surface 3 of the suction box 2. This eliminates
any creases or wrinkles from forming in the sheet. Since the
spacing of the gripper bars 8 on the chains 9 and the overall
lengths of the endless conveyor chains 9 have been selected
to position the gripper bars 8 vertically aligned on the upper
and lower gripper bar paths 12 and 13 in the area of the
conical scanning area, the view of the surface monitoring
sensor 16 is unimpeded at the moment when the device
sends out a measuring impulse.

In operation, the sensor 16 is [positioned generally
beneath the lower] generally oriented toward planar surface
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3 of the suction box 2. The device 16 may be placed beneath
the lower gripper bat path 13 or intermediate the lower path
13 and the upper gripper bar path depending on the type of
printed sheet monitoring; i.e. line or surface monitoring that
the sensor 16 is to accomplish. The conical scanning path 14
of the sensor 16 will be arranged so that the downstream end
17 of the sensor measuring position, as defined by the
conical scanning area 14 will be at the sheet gripper 8 which
is downstream of the suction box 2. A generally known
trigger device, generally at 18. is used to provide an oper-
ating signal to the sensor as well as to one or more adjacent
fiash devices 19. The image from the sensor 16 can then be
sent to an electronic evaluation device which will analyze
the mmage and which can then relay instructions to the
printing press, as necessary. The evaluation device can
include a microcomputer and a suitable program for making
sure that there are ideal conditions, with regard to the
controlling of the recording characteristics of the sensor 16
and the speed and intensity of the flash device 19 for all

speeds of sheet transport.

At the moment when the area array image sensor 16 is
operated in response to the trigger device 18. the leading
edge of the sheet 5 will be at the measuring position 17 of
the sensor 16. At that point, the sheet 5 to be monitored is
held against the planar [lower] suction area 3 of the suction
box 2 in a totally crease-free manner. The flash and scanning
operation of the sensor 16 is coordinated with the sheet
position by the trigger device 18 so that the sheet has not
begun to leave the suction area 3 of the suction box 2. A
distance “a” from the sensor 16 to the sheet 5 to be
monitored is constant during operation of the flash devices

19 and the sensor 16. The horizontal position of the sensor
16 1s also fixed.

The position of the CCD-monitoring sensor 16 can be
varied in accordance with whether the sensor 16 is a
CCD-area array image sensor or line monitoring device. In
case the device 16 is a CCD-area array image sensor, it can
be arranged between the upper gripper bar path 12 and the
lower gripper as illustrated in FIG. If the sensor 16 is located
between these upper and lower paths, the flash device 19
will also be positioned between the two paths as illustrated
in FIG. 2.

While a preferred embodiment of a printed sheet moni-
toring assembly in accordance with the present invention has
been set forth fully and completely hereinabove, it will be
apparent to one of skill in the art that a number of changes
in, for example the type of sheet gripper bars, the drive
means for the endless conveying chains, the source of
suction air and the like can be made without departing from
the true spirit and scope of the present invention which is
accordingly to be limited only by the following claims.

What is claimed is:

1. A printed sheet monitoring assembly usable to monitor
a printed sheet in a sheet-fed rotary press. said printed sheet
monitoring assembly comprising:

a suction box having a planar lower suction surface for
tightly holding a sheet to be monitored in a crease-free
manner, said suction box being positioned intermediate
first and second spaced processing devices of the press;

first and second spaced, endless conveyor chains passing

beneath said suction surface and defining an upper
chain path and a lower chain path;

a plurality of sheet gripping means secured to, and extend-
ing between said conveyor chains;

an opto-electronic image sensor positioned beneath said
suction surface, said sensor being operable to monitor
a printed sheet held against said suction surface; and
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trigger means operable to activate said sensor when a
printed sheet to be monitored is properly positioned on
said suction surface.

2. The printed sheet monitoring assembly of claim 1

wherein said sensor is a CCD-area array image Sensor.

3. The printed sheet monitoring assembly of claim 1
further including a flash device operable by said trigger
means to flash when said image sensor is activated.

4. The printed sheet monitoring assembly of claim 1
wherein said sensor is positioned below said lower chain
path.

5. The printed sheet monitoring assembly of claim 1
wherein said sensor is positioned between said upper chain
path and said lower chain path.

6. The printed sheet monitoring assembly of claim 1
wherein each of said sheet gripping means includes a gripper
bar. each said sheet gripper bar in said upper chain path
being vertically aligned with a sheet gripper bar in said
lower chain path when said sensor is activated.
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7. A printed sheet monitoring assembly useable to monitor 20

a printed sheet in a sheet-fed rotary press, said printed sheet
monitoring assembly comprising:

a suction box having a planar suction surface for tightly
holding a sheet to be monitored in a crease-free

6

manner. said suction box being in the vicinity of a press
for receiving printed sheets transported therefrom;

an endless chain conveyor passing in proximity to said
suction surface and defining a chain path for trans-
porting printed sheets to and from said suction box;

a plurality of sheet gripping means secured to said
endless chain conveyor for gripping printed sheets;

an opto-electronic image sensor generally oriented

toward said suction surface, said sensor being operable

- to monitor a printed sheet held against said suction
surface; and

trigger means operable to activate said sensor when a
printed sheet to be monitored is properly positioned on
said suction surface.

8. The printed sheet monitoring assembly of claim 7
wherein said sensor is a CCD-area array image sensor.

9. The printed sheet monitoring assembly of claim 7
further including a flash device operable by said trigger
means to flash when said image sensor is activated.
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