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(54) Method of generating proofs of print signatures

(57)  Theinvention relates to a method of generating
proofs of print signatures composed of first and second
flats printed on opposite sides of a sheet. The method of
the invention comprises the steps of (a) providing first
and second digital printing units; (b) feeding a substrate
having opposite sides to the first printing unit; (¢) actuat-
ing the first printing unit while feeding thereto digital
data representative of an image of the first flat so as to
imprint one side of the substrate with the image of the
first flat; (d) providing the substrate with a registration
mark at a predetermined location on the substrate,
before or during step (c); (e) conveying the imprinted
substrate from the first printing unit to the second print-
ing unit and feeding same thereto; (f) detecting the loca-
tion of the registration mark on the substrate and
actuating the second printing unit while feeding thereto
digital data representative of an image of the second flat
so as to imprint the other side of the substrate with the
image of the second flat positioned with respect to the
detected location of the registration mark such that the
image of the second flat registers with the image of the
first flat, thereby obtaining a proof of a print signature;
and (g) discharging the proof of print signature from the
second printing unit. Such a method enables one to
avoid generating films from the digital data representa-
tive of both flats and preparing a proof from such films.
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Description

The present invention pertains to improvements in
the field of offset lithography. More particularly, the
invention is concerned with an improved method of gen-
erating proofs of print signatures.

The process of offset printing from digitally gener-
ated information requires many steps that result in com-
posite images and text on film. This film is used to make
offset printing plates. The plates are then mounted on a
printing press to produce multiple impressions on paper.
Prior to committing the result of such a complex process
to the press, that is to commence printing thousands of
impressions, it is necessary to make one impression as
a proof for obtaining approval of the customer prior to
printing.

Printers print multiple page images on both sides of
a large sheet of paper. Such a printed sheet is called a
print signature. A single printed side, on the other hand,
is called a flat. Thus, a print signature is composed of
two flats printed on opposite sides of a sheet. The page
images on each flat are positioned in a manner such
that they are in the correct sequence after folding the
print signature. The proof that a printer requires must
have is the proof of the print signature.

Proofs of print signatures are prepared from the
films, and if corrections have to be made, new films
incorporating the necessary corrections have to be gen-
erated again. This results in extra manpower and cost of
generating new films and new proofs for each and every
iteration.

Technology has made it possible to generate offset
printing plates directly without the intermediate steps of
generating a fiilm and then the plate from the film. This
makes it impossible to generate proofs prior to printing.
As most printers are unwilling to print without obtaining
the approval of a proof by their customer, they are una-
ble to use such a new technology.

It is therefore an object of the present invention to
overcome the above drawbacks and to provide an
improved method of generating proofs of print signa-
tures.

In accordance with the invention, there is thus pro-
vided a method of generating proofs of print signatures
composed of first and second flats printed on opposite
sides of a sheet. The method of the invention comprises
the steps of:

a) providing first and second digital printing units;
b) feeding a substrate having opposite sides to the
first printing unit;

¢) actuating the first printing unit while feeding
thereto digital data representative of an image of
the first flat so as to imprint one side of the sub-
strate with the image of the first flat;

d) providing the substrate with a registration mark
at a predetermined location on the substrate,
before or during step (c);
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e) conveying the imprinted substrate from the first
printing unit to the second printing unit and feeding
same thereto;

f) detecting the location of the registration mark on
the substrate and actuating the second printing unit
while feeding thereto digital data representative of
an image of the second flat so as to imprint the
other side of the substrate with the image of the
second flat positioned with respect to the detected
location of the registration mark such that the image
of the second flat registers with the image of the
first flat, thereby obtaining a proof of a print signa-
ture; and

g) discharging the proof of print signature from the
second printing unit.

According to a preferred embodiment, the imprinted
substrate is provided with slack between the first and
second printing units prior to being fed to the second
printing unit. Such a slack prevents the imprinted sub-
strate from undergoing tensioning between the first and
second printing units and possible rupture.

According to another preferred embodiment, the
first and second printing units are separate printing
units each having an inlet for receiving the substrate
and an outlet for discharging same, and they are cou-
pled together by a bridge connecting the outlet of the
first printing unit with the inlet of the second printing unit.
The imprinted substrate is conveyed from the fist print-
ing unit to the second printing unit by passing the
imprinted substrate along such a bridge.

Preferably, each printing unit has a resolution rang-
ing from about 300 to about 600 dots per inch, and the
digital data is representative of the image of a flat at
about 90,000 pixels per square inch.

The method of the invention enables one to avoid
generating films from the digital data representative of
both flats and preparing a proof from such films.

Further features and advantages of the invention
will become more readily apparent from the following
description of a preferred embodiment as illustrated by
way of example in the accompanying drawings, in
which:

Fig. 1 schematically illustrates two digital printing
units arranged to generate proofs of print signa-
tures, in accordance with a preferred embodiment
of the invention.

As shown in Fig. 1, two digital printing units 10A
and 10B are coupled together by a bridge 12 which con-
nects the outlet 14 of unit 10A with the inlet 16 of unit
10B. Printing unit 10A comprises a control system 18,
an impression cylinder 20, a movable paper guiding
device 22, a cartridge holder 24 for holding a plurality of
ink cartridges 26 (only one shown) of different colors,
and a printing head 28 integral with the holder 24. The
cartridge holder 24 in turn is mounted to a carriage 30
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which is movable along guide rods 32 so as to displace
the printing head 28 in a direction parallel to the rotation
axis of the impression cylinder 20. The printing unit 10A
further includes a paper cutting device 34 comprising a
wheel 36 which is movable along a guide rail 38 and
carries a rotatable disk blade 40. Similarly, the printing
unit 10B comprises a control system 42, an impression
cylinder 44, a movable paper guiding device 46, a car-
tridge holder 48 for holding a plurality of ink cartridges
50 (only one shown) of different colors, and a printing
head 52 integral with the holder 48. The cartridge holder
48 is mounted to a carriage 54 which is movable along
guide rods 56 so as to displace the printing head 52 in a
direction parallel to the rotation axis of the impression
cylinder 44. The printing unit 10B further includes a
paper cutting device 58 which is identical to the device
34. The paper guiding devices 22 and 46 are also iden-
tical to one another and each comprise an arcuate
member 60 and two idler rollers 62,64 rotatably
mounted at the extremities of the member 60.

A continuous web 66 of paper is fed from a paper
roll 68 to the printing unit 10A, between upper and lower
guide members 70,72. An optical detector 74 is pro-
vided for detecting the leading edge of the paper web 66
so as to trigger, via the control system 18, rotation of the
impression cylinder 20 and movement of the paper
guiding device 22 in a direction away from the cylinder
20. After the paper web 66 has passed beyond the idler
roller 62, the device 22 is moved in a direction towards
the cylinder 20 to guide the paper web 66 around the
cylinder and through the gap defined between the print-
ing head 28 and the cylinder 20. The printing head 28
prints a registration mark on one side of the paper web
66 at a predetermined location, for example, in a margin
next to the first line of one of the two flats to be printed
on opposite sides of the web. Digital data representative
of an image of the first flat is fed from the computer 76
to the printing head 28 via the control system 18 for
imprinting one side of the paper web 66 with the image
of thefirst flat. The imprinted paper web 66' then passes
between a movable pressure plate 78 and a support
plate 80 and then on the latter, exits the printing unit 10A
through the outlet 14 thereof, and passes through the
bridge 12 comprising top and bottom walls 82,84. The
bottom wall 84 of the bridge 12 is provided with an
opening 86 which is initially closed by a door 88 hinged
to the wall 84.

The imprinted paper web 66’ enters the printing unit
10B through the inlet 16 thereof and passes between
upper and lower guide members 90 and 94. An optical
detector 94 is provided for detecting the leading edge of
the imprinted paper web 66’ so as to trigger, via the con-
trol system 42, rotation of the impression cylinder 44
and movement of the paper guiding device 46 in a direc-
tion away from the cylinder 44. After the imprinted paper
web 66’ has passed beyond the idler roller 62, the
device 46 is moved in a direction towards the cylinder
44 so that the web 66’ is engaged between the cylinder

10

15

20

25

30

35

40

45

50

55

44 and roller 62. The door 88 is opened and rotation of
the impression cylinder 44 is stopped for a period of
time sufficient to provide the imprinted paper web 66’
with slack, the slacked web 66’ hanging from the bridge
12 through the opening 86, as shown in Fig. 1. Rotation
of the cylinder 44 is then resumed. The imprinted paper
web 66' is guided by the device 46 around the cylinder
44 and through the gap defined between the printing
head 52 and the cylinder 44. Another optical sensor 96
is provided for detecting the location of the registration
mark printed on the web 66’ by the printing head 28.

After a period of time determined by the control sys-
tem 42 has elapsed following detection of the registra-
tion mark, digital data representative of an image of the
second flat is fed to the printing head 52 via the control
unit 42 so as to imprint the other side of the paper web
with the image of the second flat positioned with respect
to the detected location of the registration mark such
that the image of the second flat registers with the
image of the first flat, thereby obtaining a proof 66" of a
print signature. The proof 66" of print signature passes
between a movable pressure plate 98 and a support
plate 100 and then on the latter, exits the printing unit
10A through the outlet 102 thereof, and is discharged
onto an inclined tray 104.

When a single proof 66" of a print signature is
required, the imprinted paper web 66’ is cut with the
paper cutting device 34 of printing unit 10A. To this end,
rotation of the impression cylinder 20 is stopped after
the complete image of the first flat has been printed on
one side of the paper web 66, the pressure plate 78 is
moved to press the paper web against the support plate
80 and the paper web is cut with the disk blade 40, the
other side of the paper web being imprinted with the
image of the second flat by the printing head 52 of unit
10B. On the other hand, when several proofs of print
signatures are required, the paper cutting device 58 of
the printing unit 10B is used. After the complete image
of the second flat has been printed, rotation of the
impression cylinder 44 is temporarily stopped, the pres-
sure plate 98 is moved to press the paper web against
the support plate 100 and the paper web is cut with the
disk blade 40 of device 58. The pressure plate 98 is then
moved back to its initial position and rotation of the cyl-
inder 44 is resumed for generating another proof of print
signature.

Claims

1. A method of generating proofs of print signatures
composed of first and second flats printed on oppo-
site sides of a sheet, comprising the steps of:

a) providing first and second digital printing
units;

b) feeding a substrate having opposite sides to
said first printing unit;

¢) actuating said first printing unit while feeding



5 EP 0 849 077 A1 6

thereto digital data representative of an image
of said first flat so as to imprint one side of said
substrate with the image of said first flat;

d) providing said substrate with a registration
mark at a predetermined location on said sub-
strate, before or during step (c);

e) conveying the imprinted substrate from said
first printing unit to said second printing unit
and feeding same thereto;

f) detecting the location of said registration
mark on said substrate and actuating said sec-
ond printing unit while feeding thereto digital
data representative of an image of said second
flat so as to imprint the other side of said sub-
strate with the image of said second flat posi-
tioned with respect to the detected location of
said registration mark such that the image of
said second flat registers with the image of said
first flat, thereby obtaining a proof of a print sig-
nature; and

g) discharging said proof of print signature from
said second printing unit.

A method as claimed in claim 1, wherein said first
and second printing units are separate printing
units each having an inlet for receiving said sub-
strate and an outlet for discharging same, said first
and second printing units being coupled together by
a bridge connecting the outlet of said first printing
unit with the inlet of said second printing unit, and
wherein the imprinted substrate is conveyed from
said first printing unit to said second printing unit by
passing said imprinted substrate along said bridge.

A method as claimed in claim 1, further including
the step of providing the imprinted substrate with
slack between said first and second printing units
prior to feeding same to said second printing unit.

A method as claimed in claim 2, further including
the step of providing the imprinted substrate with
slack between said first and second printing units
prior to feeding same to said second printing unit,
the slacked substrate being allowed to hang from
said bridge through an opening formed therein.

A method as claimed in claim 1, wherein step (d) is
carried out by printing said registration mark on
said one side of said substrate.

A method as claimed in claim 1 or 5, wherein said
registration mark is detected by means of an optical
detector.

A method as claimed in claim 1, wherein each said
printing unit has a resolution ranging from about
300 to about 600 dots per inch.
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8.

10.

A method as claimed in claim 1, wherein said digital
data is representative of the image of a flat at about
90,000 pixels per square inch.

A method as claimed in claim 1, wherein said sub-
strate is in the form of a continuous web and is cut
prior to being fed to said second printing unit.

A method as claimed in claim 1, wherein said sub-
strate is in the form of a continuous web and is cut
after having been imprinted on both sides with said
images, and prior to being discharged from said
second printing unit.
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