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@ Method and apparatus for conveying substrate in continuous multicolor printing press.

@ A substrate to be printed in a continuous multicolor
printing press is conveyed to a printing zone while it is kept
in intimate contact with the surface of an endless belt having
a negative pressure applied to its underside on the substrate-
conveying side. Thus, accurate multicolor printing can be
effected continuously without biur.
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METHOD AND APPARATUS FOR CONVEYING
SUBSTRATE IN CONTINUOUS MULTICOLOR
PRINTING PRESS
BACKGROUND OF THE INVENTION
l, Field of the Invention
This invention relates to a method and apparatus
for conveying a substrate in a continuous multi-color
printing press, and more specifically, to a method
and apparatus for conveying a substrate to be printed
to a printing zone by utilizing a suction pressure,
2. Description of the Prior Art
Generally, various printing devices such as a
gravure printing press and a rotary offset printing
press have been used as_means for continuously per=-
forming malticolor printing on a long strip of subst-
rate such as paper, various films and metallic foils,
In a screen printing method by a stencil, however,
no proper method has been available for conveying a
substrate to be printed in order to secure accuracy
of registering. Thus, multicolor screen printing is
carried out by using a sheet~like substrate and
exchanging the plate for each color, or by pulling
the substrate intermittently by a predetermined length
in the rear portion of a printing zone. Accordingly,
in the former method, the productivity is naturally
very low, and a long strip of substrate cannot at all
be printed, According to the latter method, the
substrate stretches or contracts owing to a tension
exerted thereon, In order to perform precise
printing, the type of the substrate is restricted,
and an elaborate apparatus or control system is
required in order to maintain the feed tension of the
substrate constant,
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A different example of such continuous multicolor
screen printing is automatic screen printing of textile
products. In this process, an endless belt is used to
convey the substrate, and by using a suitable adhesive,
the substrate is adhered to the endless belt. The
substrate and the belt thus become a unitary structure,
and intermittent driving is carried out at predetermined
intervals of feed, Thus, the accuracy of feed and
hence the accuracy of registering can be maintained
high, However, when the substrate is paper, a film,
or the like, it can be adhered to a belt but it is
difficult or impossible to peel it therefrom,
Accordingly, a conveying method using a belt cannot
be employed,

SUMMARY OF. THE INVENTION

It is an object of this invention to provide a
method and apparatus for conveying a substrate in a
continuous multicolor screen printing press with a
high printing accuracy by employing the same conveying
method as in an automatic screen printing machine even
when the substrate is one which cannot be conveyed by
an endless belt while adhering thereto.

According to one aspect of this invention there
is provided a method for conveying a substrate to be
Printed which comprises stretching an endless belt
over a pair of conveyor rollers, placing the substrate
on the belt, and conveying the substrate to a printing
zone by the driving of the belt, characterized in that
a number of apertures are formed on the endless belt,
a negative pressure is applied to the underside of
the belt on the substrate-conveying side, and the
substrate, while in intimate contact with the endless
belt, is conveyed to the printing zone as an integral
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unit with the endless belt without a deviation in
position,

According to another aspect of this invention,
there is provided, in a continuous multicolor printing
press for continuously performing multicolor printing
on a substrate by placing the substrate on an endless
belt stretched over a pair of conveyor rollers and
conveying the substrate to a printing zone, a conveying
device wherein a mesh belt is used as said endless
belt, a suction table communicating with a suction
device is provided below the conveying zone of the
mesh belt, and the substrate is conveyed as an inte-
gral unit with the mesh belt by a suction force.

BRIEF DESCRIPTION OF.THE.ACCOMPANYING DRAWINGS

Figure 1 is a view showing an example of applying
the present invention to printing by a planographic
screen;

Figures 2 and 3 are views showing the structures
and arrangement of a mesh belt and a suction table in
this invention;j;

Figure 4 is a view showing the case of applying
this invention to printing by a rotary screen; and

Figure 5 is a view showing another embodiment of
the application of this invention to planographic
screen printing,

DETAILED DESCRIPTION OF.THE INVENTION

-

The present invention is characterized by the fact
that instead of the endless conveyor belt in an
automatic screen printing machine, an endless metallic
mesh belt is used as a means for conveying, and a
substrate is always sucked to, and held on, the
metallic mesh belt during moving and stopping by a
suction pressure continuously applied by a suction
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table fixedly provided below the mesh belt, and
therefore conveyed integrally with the mesh belt, and
the position of the substrate during moving is secured
even during stoppage. This characteristic feature
leads to the following advantages.

(1) The accuracy of feed independent from the
degree of stretching or contraction of the substrate
can be obtained. Hence, printing with a high accuracy
of registering can be performed on any materials,

(2) Since the substrate and the mesh belt as the
conveying means are completely integrated over the
entire length of the printing zone, a tension regulat-
ing device can be simplified both at the substrate deli-
very and take-up portions,

Accordingly, contiﬁuous multi-color screen print-
ing can be performed efficiently with a high accuracy.

The present invention is described below with -
reference to the specific embodiments shown in the
attached drawings.

In Figure 1 showing an example of applying the
canveying apparatus of this invention to planographic
screen printing, a drive roller 2 is provided rearwardly
in the advancing direction of a substrate 1 to be
printed, and a driven roller is provided in parallel
thereto forwardly in the same direction, An endless
metallic mesh belt 4 is stretched over these rollers,
Intermittent rotation is given to the drive roller 2
by a drive motor 5 through a worm 6 and a worm gear 7,
and the corresponding intermittent feed is imparted
to the mesh belt 4. The method of intermittent feed
may be any desired one which is disclosed, for
example, in Japanese Patent Publication No. 24427/1980.

The important characteristic feature of this
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invention is that the substrate 1 is conveyed to a
printing zone P by using the mesh belt 4, and suction
tables 8,8,..... are provided below the mesh belt 4

(at the upper position in the drawing) on the conveying
side., The suction tables 8, 8, ..... are connected

to a vacuum pump or air discharge device 10 through a
pipe 9.

With reference to Figures 2 and 3 for illustrat-
ing the relative positions and structures of the suction
tables 8 and the mesh belt 4, the suction tables 8 are
fixed to a machine stand (not shown) at such relative
positions that they are close to the underside of the
mesh belt 4 on the conveying side,

A number of apertures 84 are provided substantially
evenly on the entire upper surfaces of the suction
tables 8, and the suction pipe 9 is connected to the
undersides and side surfaces of these suction tables
8 and thus leads to the vacuum pump or air discharging
device 10, By the operation of the vacuum pump or air
discharging device 10, the inside of a hollow chamber
8B becomes vacuum or is maintained under a negative
pressure,

Specifically, when the vacuum pump or air dis-
charging device 10 is operated in conveying the
substrate 1 on the mesh belt 4, the pressure of the
hollow chamber 8B becomes vacuum or netative. Hence,
the substrate 1 remains in intimate contact with the
mesh belt 4, and is conveyed smoothly to the Printing
zone without a trouble such as a deviation in position,

Apertures 4 are formed on the mesh belt 4.

To impart a sucking effect to the entire surface of
the substrate 1 and to secure a smooth printing surface,
the mesh size is advantageously small,
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The mesh belt 4 is produced by the same method
as in the production of a rotary screen mesh by
electroplating which is now widely used., By such a
method, a mesh belt having a size of 40 to 200 mesh
can usually be obtained, Variaus other types of mesh
belts made of metals or non-metals may be used, But
the one obtained by the electroplating method is
practical because its frictional resistance to the
suction tables 8 is good, apertures 4A can be formed
easily and it is completely endless.

Again with reference to Figure 1, since a suction
force acts on the entire surface of the substrate by
the operation of the vacuum pump or air discharging
device 10, the substrate 1 is conveyed to the printing
zone P while it is maintained in intimate contact with
the mesh belt 4 as a unit., By performing the sucting
operation continuously even during the stopping of the
mesh belt 4, the substrate 1 is fixed to the surface
of the mesh belt 4 in intimate contact therewith,
Hence, printing can be smoothly and accurately carried
out on the substrate without positional deviation,
stretching, contraction, etc.

In the embodiment of Figure 1, a plurality of
Planographic printing devices 11 are arranged at
intervals corresponding to the feed repeats, and between
the planographic screen printing devices 11, an
intermediate drying device 12 is provided as required.
Thus, printing and drying are carried out for each
color. The substrate 1 is intermittently driven as a
unit with the mesh belt 4 by the aforesaid sucking
action, After printing the required number of colors,
the substrate 1 is separated from the mesh belt 4,
and after a final drying device 13, is subjected to a
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wind-up or other steps.

In the drawing, the suction tables 8 are provided
in the divided state, but they may be provided as a
one-piece structure. It is sufficient that they are
arranged such that a sucking effect is produced over
the entire area of the substrate 1 from before the
start of printing to the end of printing, and during
this time, stretching, contraction or slipping of the
substrate 1 is prevented.

In Figure 4 in which printing is carried out by
using a rotary screen, rotary screen printing devices
15 are provided at equal intervals., Printing and
intermediate drying are carried out for each color,
and after final drying, the next step sets in., In
this embodiment, the mesh belt 4 and the substrate 1
are driven continuously. Receiver rollers 16 are
required to be provided below the rotary screen .
devices 15 through the substrate 1 and the mesh belt 4,

Figure 5 shows another embodiment of planogrgphic
screen printing in which the feed repeat is large, or
the number of colors is larger, and thus a longer
Printing area is required., The mesh belt 4 is obtained
by the electroplating method as mentioned above, To
make it completely endless, its circumferential length
is naturally limited., When the repeat is large or the
number of colors is large, the length of the mesh belt
4 will be insufficient., To avoid this, the mesh belt
4 and the driving device therefor may be composed of
a plurality of units which are then linked to each

" other and operated, as shown in Figure 5. In this

embodiment, the mesh belt 4, the drive roll, the driven
roll and the suction tables are the same as in Figure
1, but the driving of the motor 5 reaches the drive
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roller 2 of each unit through a decelerater 17 such
as a worm gear, and the individual units are synch-
ronously operated through a line shaft 18, This
method can of course be used in the case of the rotary
screen printing shown in Figure 4.

As stated above, it is the purpose of this inven-
tion to increase the accuracy of feed by using the mesh
belt 4 for intermittent or continuous conveying of the
substrate 1 and conveying the substrate and the mesh
belt integrally as a unit by a suction force,

The present invention is further characterized by
the fact that a suction force is always exerted on the
substrate irrespective of whether the mesh belt is moving
or at a stop. Because of this characteristic, the
sucking effect exists over the entire length of the
printing zone whether the suction table is composed of
divided units, or is a long one-piece structure. In -
other words, the suction tables are arranged such that
the substrate can be conveyed without stretching,
contraction, vibration or slippage from before the
start of printing to the end of printing.

Accordingly, even when there is a free portion of
the substrate between the suction tables or between the
divided units shown in Figure 5, the sucking force
acts on the front and rear parts of such free portions,
and thus the substrate is integrated with the mesh belt.

For this reason, even when the substrate has high
stretchability, its state assumed at the time of
introduction is maintained until it reaches the last
portion of the printing apparatus, and during this
time, precise printing free from blur can be effected,
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What is-claimed is:

1, A method for conveying a substrate to be
printed which comprises stretching an endless belt
over a palr of conveyor rollers, placing the substrate
on the belt, and conveying the substrate to a printing
zone by the driving of the belt, characterized in that
a number of apertures are formed on the endless belt,
a negative pressure is applied to the underside of the
belt on the substrate-conveying side, and the substrate,
while in intimate contact with the endless belt, is
conveyed to the printing zone as an integral unit with
the endless belt without a deviation in position,

2. In a continuous multicolor printing press for
continuously performing multicolor printing on a sub=-
strate by placing the substrate on an endless belt
stretched over a pair of conveyor rollers and conveying
the substrate to a printing zone; a conveying device -
wherein a mesh belt is used as said endless belt, a
suction table communicating with a suction device is
provided below the conveying zone of the mesh belt,

and the substrate is conveyed as an integral unit with
the mesh belt by a suction force,
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