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(&) Defective print detecting device.

@ A defect print detecting device having photog-
raphing means (31) for photographing as an image
the surface of a printing plate (17) having a pattern
to print and mounted on a plate cylinder, (16) which
compares reference image data acquired at the be-
ginning of printing using the photgraphing means
with checking image data acquired during printing,
thereby determining the quality of the printed maiter.
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Defective print detecting device

Field of the Invention

This invention relates to a defective print de-
tecting device for checking the quality of a printed
matter at the plate cylinder side, which can be

advantagecusly used especially in an intaglio print-

ing apparatus.

Background of the Invention

Fig. 3 is a diagrammatic view showing sche-
matically a prior art intaglic printing apparatus. Re-
ferring to Fig. 3, paper sheets 3 to be printed are
stacked on a pile board 2 of a sheet feeder 1, and
extracted sheet by sheet to be fed onto a transport-
ing belt 4. A swing device 5 being swung by a cam
mechanism has a gripping claw which grips paper
3 transported on the transporting belt 4 down to its
downstream end and carries the paper 3 to the
extent of its swing angte. The paper 3 is fed to an
impression cyclinder 6 through a paper transfer
cyclinder 7. Thus, there are provided gripping
claws 8 and 9 at positions dividing the outer pe-
ripheral surface of the impression cylinder 6 into
three sections and a position on the outer periph-
eral surface of the paper fransfer cylinder 7, re-
spectively, which are opposing each other sequen-
tially as the impression cylinder 6 and the paper
transfer cylinder 7 rotate. The paper 3 gripped on
the swing device 5 is transferred to the gripping
claw 8 through the gripping claw 9 and wound
around the peripheral surface of the impression
cylinder 6.

A sprocket 10 is disposed on the paper trans-
fer cylinder 7 in the opposite side of the impression
cylinder 8. A delivery chain 13 is hooked up be-
tween the sprocket 10 and a sprocket 12 which is
disposed in the vicinity of a pile board 15. The
delivery chain 13 has a plurality (four in-the figure)
of gripper devices 14 at constant intervals, and the
paper 3 intaglio printed between the impression
cylinder 6 and an intaglio cylinder 18 is transferred
from the gripping claws 8 to the gripper devices 14
and transported. The pile board 15 is located be-
neath the downstream end of the delivery chain 13,
and receives to stack the paper 3 which, after
being transported to the downstream end, is re-
leased and dropped from the gripper devices 14.

The intaglio cylinder 16, which has the same
diameter as the impression cylinder 6, has a plural-
ity (three in the figure) of intaglio printing plates 17,
and each of the intaglio printing plates 17 is pro-
vided with recessed lines as a pattern to print.
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The surfaces of the intaglio printing plates 17
on the intaglio cylinder. 16 are contacted against
peripheral surfaces of a plurality (three in the figure
for printing three colors) of pattern rollers 18 having
a diameter of about one-third that of the intaglio
cylinder 16. On the peripheral surfaces of the pat-
tern roilers 18 are formed reliefs (not shown) cor-
responding to individual patterns of individual col-
ors, through which the intaglio printing plates 17
are supplied with inks of individual colors in ink
fountains 22 through fountain rollers 19. In this
case, the reliefs are formed larger than the cor-
responding recessed pattern lines of the intaglio
printing plates 17, and parts other than the reliefs
are relatively recessed not to contact with the inta-
glio printing plates 17.

There is provided a wiping roller 26 rotating in
the same direction as the intaglio cylinder 16 and
contacting against the intaglio cylinder 16 at a
position obliquely beneath the intaglio cylinder 16,
that is, at the downstream side of the pattern rollers
18 with respect to the rotational direction of the
intaglio cylinder 16. The wiping roller 26 wipes off
excessive inks on the surfaces of the intaglio print-
ing plates 17. A wiping tank 28 having a piurality of
brushes 29 and filled with a cleaning solution 27 is
disposed beneath the wiping roller 26. The clean-
ing solution 27 accumuilated on the wiping roller 26
is scraped off by a doctor blade 30.

During printing operation using the above-de-
scribed intaglic printing apparatus, there may occur
a defective print due to dust or the like stuck onto
non-pattern line areas. For this reason, up until
now, the printed matters have been checked sheet
by sheet by an operator.

In order to reduce the need for such a check-
ing work, a system has been developed in which
the image of a printed maiter to be a reference is
acquired using image processing means having an
optical camera system and compared with image
data of a printed matter to be checked acquired
using the same image processing means to detect
a defective print automatically.

Such a defective print detecting device com-
prises a CCD camera, photographing means such
as a line sensor, a signal processing circuit to
process an electrical signal as an output signal of
the photographing means, and a rotary encoder for
supplying a reference signal for processing to the
signal processing circuit, and compares levels of
corresponding positions of image data of the refer-
ence printed matter and image data of the printed
matter to be checked to determine whether the
difference between both levels is within a specified
value and evaluate the quality of the print.
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Since the above-described prior art defective
print detecting device acquires image data for
checking from a printed matter, it has the following
disadvantages.

1) When checking the paper 3 which is
being transported on the delivery chain 13 shown
in Fig.3, the paper 3 is gripped by the gripper
devices 14 and transported, but since normally the
paper 3 is gripped only at its leading edge and
therefore the paper 3 is liable to flap during the
transportation, another mechanism to prevent the
flapping of the paper 3 must be provided, which
increases the cost of the machine.

2) As shown in Fig.3, when the intaglio cyl-
inder 16 is provided with a plurality (thres, for
example) of intaglio printing plates 17 of the same
patterns to make a plurality of prints by one turn of
the intaglio cylinder 16, the mounting positions of
the intaglio printing plates 17 relative to the intaglio
cylinder 16 must be exactly adjusted so that the
relative positions of the patterns- on the intaglio
printing plates 17 are constant, however, since this
work is done manuaily, actually there occurs an
error. Therefore, this method cannot be applied in
this case.

Object gﬁi_ Summary gf_ the Invention

With a view to obviate all of the prior defects of
the defective print detecting device, it is a primary
object of the present invention to provide a defec-
tive print detecting device, which can detect a
defective print exactly and, even when printing with
a plurality of printing plates of the same patterns
mounted on the plate cylinder, can also detect
exactly a defective print regardless of mounting
errors of the printing plates.

In accordance with the present invention which
attains the above object, there is provided a defec-
tive print detecting device for determining quality of
prints printed by a printing apparatus, comprising
photographing means for photographing condition
of surface of a printing plate having a pattern to
print mounted on a plate cylinder as an image, a
position detecting sensor for detecting rotational
position of the plate cylinder, and a signal process-
ing circuit for comparing reference image data of
the surface of the printing plate acquired at the
beginning of printing using the photographing
means with checking image data of the surface of
the printing plate acquired during printing using the
photographing means according to a signal from
the position detecting sensor and determining
whether a difference in level between both image
data is within a specified range; or comprising
photographing means for photographing conditions
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~ of surfaces of a plurality of printing plates having

individual patterns to print mounted on a plate
cylinder as images, a position detecting sensor for
detecting rotational position of the plate cylinder,
and a signal processing circuit for comparing re-
spective reference image data of the surfaces of
the individual printing plates acquired at the begin-
ning of printing using the photographing means
with respective checking image data of the sur-
faces of the individual printing plates acquired dur-
ing printing using the photographing means ac-
cording to a signal from the position detecting
sensor and determining whether differences in level
between the image data are within specified
ranges. :

With the above described arrangement of the
present invention, quality of prints can be deter-
mined from image data representing the condition
of the surface of the printing plate.

When there are a plurality of printing plates,
the above determination is made for each printing
plate.

_Eﬁx_‘-;_f Description o_f tﬂg Drawings

Fig. 1 is a diagrammatic view showing sche-
matically the entire structure of an embodiment of
the present invention.

Fig. 2 is a detailed bjock diagram of the
embodiment.

Fig. 3 is a diagrammatic view showing sche-
matically a prior art intaglio printing apparatus.

Description o_f @2 Preferred Embodiment

An embodiment of the present invention will
now be described in detail with reference to the
drawings. This embodiment is for a case when
applied to an intaglio printing apparatus, which has
three intaglio printing plates of the same pattern
mounted on an intaglio cylinder. Therefore, the
same parts as appearing in Fig. 3 are indicated
with the same reference numbers, and the same
description will be omitted.

Referring to Fig. 1, a CCD camera (hereinafter
simply referred to as "camera") 31 as photog-
raphing means is disposed so that its lens faces
the surface of an intaglio printing plate 17 at the
downstream side of a wiping roller 26 with respect
to the rotational direction of an intaglio cylinder 16
in order to photograph the surface after ink is
wiped of by the wiping roller 26. A signal process-
ing circuit 32 is to process an electrical signal as
an output signal of the camera 31, which will be
described in detail herein later. A rotary encoder as
a position detecting sensor is connected to a rotary
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shaft of the intaglio cylinder 16 and supplies the
camera 31 and the signal processing circuit 32 with
rotational position information of the intaglio cyl-
inder 16.

Fig. 2 is a block diagram of this embodiment.
Referring to Fig. 2, the camera 31 comprises an
optical system including a lens 34 and a CCD3
which converts an image focused through the op-
tical system to a corresponding electrical signal.

The signal processing circuit 32 is the part
surrounded by two-dot-bar lines in Fig. 2. This
embodiment has No. 1 to No. 3 reference memo-
ries 36a, 36b, and 36c corresponding to three
intaglio printing plates 17 to store reference image
data of the respective intaglio printing plates 17,
and No. 1 to No. 3 detection memories 37a, 37b,
and 37¢ to store checking image data for checking
the respective intaglio printing plates 17. A memory
controller 38 is to control reading data of the refer-
ence memories 36a through 36¢ and the detection
memories 37a through 37c. A checking level set-
ting circuit 39 is to set previously an allowable level
difference between the reference image data and
the checking image data. A comparator 40 is com-
pares the reference image data with the checking
image data and, when the level difference between
both data exceeds the allowable level difference
set to the checking level setting circuit 39, trans-
mits a signal to represent the result. Thus, the
reference image data and the checking image data
corresponding to individual picture elements of the
CCD 35 are compared one by one to compare
levels of both data corresponding to the individual
picture elements and, if there is even one which
exceeds the allowable level difference, the com-
parator 40 outputs a signal. A correction circuit 41
is to adjust the gain of an amplifier 42 according to
the rotation speed of the intaglio cylinder 16. Since
even when the camera 31 is applied with light of
the same intensity, the output signal level of the
CCD 35 decreases with increasing rotational speed
of the intaglio cylinder 16, the correction 41 com-
pensates for the effect of the rotational speed. In
-Fig. 2, numeral 43 indicates a CCD controller, and
numeral 44 indicates an A/D converter.

The signal processing circuit 32 comprising
these blocks is controlled by the following signais.
A phase signal, an output signal of the rotary
enccder 33, consists of a reference signal which
rises at every turn of the intaglio cylinder 16 (at the
starting position of a first intaglio printing plate 17,
that is, a reference position) and a clock puise
which is a pulse signal for data read/write rising at
every specified turns of the intaglio cylinder 16,
and is supplied to the memory controller 38, the
checking level setting circuit 39, the correction
circuit 41, and the CCD controller 43. A reference
value memory signal is a signal to cause the refer-

10

15

20

25

30

35

40

45

50

55

ence memories 36a to 36¢ to read the reference
image data through the memory controller 38,
which is supplied by turning on a swiich (not
shown). A checking start signal is a signal to start
comparison of the reference image data with the
checking image data, and is supplied by turning on
a switch (not shown). A checking accuracy adjust-
ing signal is a signal to adjust a preset value of the
checking level setting circuit 39, that is, the value
of allowable level difference. A step signal is an
address signal for the reference memories 36a
through 36c and the detection memories 37a
through 37c¢.

With the embodiment of the present invention
described above, first the operator checks visually
the condition of printed matter actually printed
while performing test printing to determine the
quality and, if it is satisfactory, causes the refer-
ence value memory signal to be transmitied. After
that, when the reference signal representing the
reference position is transmitted from the rotary
encoder 33, the reference image data from the first
intaglio printing plate 17 is written into the first
reference memory 36a. The writing is continued
until the intaglio cylinder 16 is detected, by the
clock pulse of the rotary encoder 33, io be at a
position corresponding to a notch. When the start-
ing position of the second intaglio printing plate 17
is detected, writing of the reference image data is
ro-started to store the reference image data into
the second reference memory 36b. Using the same
procedure, the image data of the third intaglio
printing plate 17 is stored into the third reference
memory 36¢. After the reference image data of the
surfaces of the individual intaglio printing plates 17
are stored in the first to third reference memories
36a to 36¢c, a specified checking process is started
by the checking start signal. This process is the
same as writing the reference image data, in which,
as the intaglio cylinder 16 rotates, the checking
image data’ of the surfaces of respective intaglio
printing plates 17 are written into the corresponding
first to third detection memories 37a to 37¢, and
these checking image data are compared with the
corresponding reference image data to determine
whether the level differences between both image
data are within the allowable level difference. Thus,
a defective print can be detected, if any.

Since, in the intaglio printing operation, after
the intaglio printing plates 17 are supplied with ink,
excessive ink is wiped off by the wiping roller 26,
ink is applied only onto the recessed areas on the
surfaces of the intaglio printing plates 17 at the
downsiream side of the wiping roller 26, and then
the ink is transferred to the paper 3. On the other
hand, most staining occurring during printing is
attributed to the fact that excessive ink on the
projecting areas of the surfaces of the intaglio
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printing plate 17 cannot be completely wiped off.
Therefore, the condition of the surfaces of the
intaglio printing plates 17 after excessive ink is
wiped off may be considered to be the same as
the quality of the printed maiter.

As described above in detail with reference to
the embodiment, the present invention, in which
the quality of printed matter is determined by ob-
serving the condition of the surface of the printing
plate, can provide exact determination of the qual-
ity of printing without being affected by conditions
of the printed matters at the time of checking such
as flapping during transportation, as compared with
a case where the quality is determined from print-
ed matters. Further, the present invention can also
be applied to a case where a piurality of printing
plates are mounted on a single plate cyiinder, in
which reference image data is compared with
checking image data for each printing plate, and
therefore the quality of all printed matters can be
exactly identified without being affected by mount-
ing conditions of the printing plates on the plate
cylinder.

Claims

1. A defective print detecting device for deter-
mining quality of prints printed by a printing ap-
paratus, comprising photographing means for
photographing condition of surface of a printing
plate having a pattern to print mounted on a plate
cylinder as an image, a position detecting sensor
for detecting rotational position of said plate cyl-
inder, and a signal processing circuit for comparing
reference image data of the surface of said printing
plate acquired at the beginning of printing using
said photographing means with checking image
data of the surface of said printing plate acquired
during printing using said photographing means
according to a signal from said position detecting
sensor and determining whether a difference in
level between both image data is within a specified
range.

2. A defective print detecting device for deter-
mining quality of prints printed by a printing ap-
paratus, comprising photographing means for
photographing conditions of surfaces of a plurality
of printing plates having individual patterns to print
mounted on a plate cylinder as images, a position
detecting sensor for detecting rotational position of
said plate cylinder, and a signal processing circuit
for comparing respective reference image data of
the surfaces of said individual printing plates ac-
" quired at the beginning of printing using said
photographing means with respective checking im-
age data of the surfaces of said individual printing
plates acquired during printing using said photog-
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raphing means according to a signal from said
position detecting sensor and determining whether
differences in level between said image data are
within specified ranges.

3. A defective print detecting device as claimed
in claim 1 or claim 2, wherein said printing appara-
tus is an intaglio printing apparatus.

4. A defective print detecting device as claimed
in claim 3, wherein said photographing means is to
photograph the surfaces of intaglio printing plates
at the downstream side of a wiping roller with
respect to the rotational direction of an intaglio
cylinder.

5. A defective print detecting device as claimed
in claim 3, wherein said position detecting sensor
comprises a rotary encoder connected to a rotary
shaft of an intaglio cylinder, and said reference
image data and said checking image data are
written into memories starting from a point of time
when a reference signal representing a reference
position is transmitted from said rotary encoder
until said intaglio cylinder is detected using clock
pulses of said rotary encoder to be at a position
corresponding to a notch on said intaglio cylinder.
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