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€9 Continuous multicolor printing method and apparatus.

€) Disclosed is a continuous multicolor printing apparatus
comprising an endless belt spread between a pair of pulleys and
intermittently driven by at least one of said pulleys (2, 3) to
intermittently feed a substrate (1) to be printed, whichis placed

on the belt, into a printing zone (P) and printing the substrate Do) 2 ﬁ‘“ 2 ar 12 1l I_‘EI " 28 4

through a flat screen, wherein there are many small apertures = l‘j Ij =
in the endless belt and a sub-atomospheric pressure is pro- ; = : 07@%

duced below the endless belt such that the substrate (1) ad- 8

T
9 8 14
heres closely to the endless belt, marks are printed (20) on the 3 E]“\JO vé5
substrate before printing of a first color, and the intermittently
feeding of the endless belt is controlled by detecting (21, 22)
said marks.
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CONTINUOUS MULTICOLOR PRINTING I=TH0D AND
APPARATUS

Background of the Invention
(1) Field of the Invention:
Tne present invention relates to a continuous multi-

color printing method andé apparatus. MNore particularly,
the invention relates to a continuous multicolor print-
ing method and apparatus in which a substrate to be
printed is delivered into a printing zone by utilizing
a suction pressure and 1s then printed.

(2) Description of the Prior Art:

Various printing apparatuses such as gravure
printing and rotary offset printing apparatuses have
been used as means for continuous multicolor printing
of long substrates such as paper, films and metal foils.

In the screen printing method using a stencil,
there is not an appropriate method for delivering a
substrate so as to maintain a high matching precision,
and as means for performing multicolor printing by
the screen printing method, there have been adopted a
process in which a long substrate is cut into sheets and
a printing plate is exchanged for everyv color, and a
process in which a substrate is intermittently pulled
in a rear part of a printing zone and printing is
conducted in a continuous manner.

The former process is defective in that the pro-
ductivity is naturally low and it is impossible to
continuously print a long substrate. In the latter
process, since a tension is imposed on the substrate,
the substrate is elongated and contracted, and hence,
the kind of the substrate is limited for attaining
precise printing. Moreover, large and complicated
equipment and control are necessary for maintaining the
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feed tension of the subsirate at a constant level.

As another means for tne contiauous multicolor
screen printing, there can be mentioned an automatic
screen printing machine for printing fibrous articles.
In this printing machine, an endless belt is used for
the delivery of a substrate, and the substrate is bonde:l
to the endless belt through an appropriate adhesive to
integrate the substrate completely with the endless belt
and intermittent driving of a certain feed rate is
given to the integrated assembly. Therefore, a high
matching precision can be maintained in this printing
process., However, in the case where the substrate is a
paper or film, peeling of the substrate from the endless
belt is very difficult or impossible though bonding is
possible, and the delivery method using a belt cannot
be adopted.

Summary of the Invention

It is therefore a primary object of the present
invention to provide a continuous multicolor screen
printing method and apparatus in which even a substrate
which cannot be delivered in the state bonded to an
endless belt can be printed at a very high printing
precision by adopting delivery means similar to those
adopted in an automatic screen printing machine without
bonding the substrate to an endless belt or the like.

More specifically, in accordance with one fundamen=-
tal aspect of the present invention, there 1s provided
a continuous multicolor printing method comprising
intermittently driving an endless belt spread between
a pair of pulleys by at least one of sgaid pulleys to
intermittently feed a substrate to be printed, which is
placed on the belt, into a printing zone and printing
the substrate through a flat screen, wherein many small
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apertures are formed in the endless belt, a subatmospheric
pressure is produced below the endless belt to inter-
mittently feed the substrate into the printing zone
in the state where the substrate adheres closely to
the endless belt, marks for respective feeds are printed
on the substrate before printing of a first color, and
the intermittent feeding of the endless belt is controlled
by detecting said marks.

In accordance with another fundamental aspect of
the present invention, there is provided a continuous
multicolor printing apparatus comprising an endless
belt spread by a pair of pulleys to pass through a
printing zone, a driving mechanism for intermittently
driving at least one of said pulleys to intermittently
feed the endless belt and a printing unit provided with
a flat screen arranged in the printing zone, wherein a
mesh belt is used as the endless belt, a suction table
connected to suction means is arranged below a delivery
area of the mesh belt, a substrate to be printed is
delivered to the printing zone integrally with the mesh
belt by a sucking force, marking means for forming
marks on the substrate and detecting means for detecting
said marks are arranged forwardly of the printing
unit with respect to the moving direction of the mesh
belt, and the driving mechanism is decelerated or stopped
by a detection signal from said mark detecting means to
control the intermittent feeding of the mesh melt.

Brief Description of the Drawings

Fig. 1 is a diagram illustrating a printing apparatus
according to one embodiment of the present invention.
Figs. 2 and 3 are diagrams illustrating an arrange-
ment and structure of a mesh belt and suction table in
the present invention. |
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Fig. 4 is a aiagram illustrating a printing apparatus
according to another embodiment of the present invention.
Detailed Description of the Preferred Embodiments

The present invention will now be described in

detail with reference to embodiments illustrated in the
accompanying drawings.

Referring to Fig. 1 illustrating an embodiment of
the continuous multicolor printing apparatus of the
present invention, a driving pulley 2 and a driven
pulley 3 are arranged on the rear and front sides, res-
pectively, in the advancing direction of a substrate 1
to be printed in parallel to each other, and an endless
mesh belt 4 of a metal is wound on the pulleys 2 and 3
and spread therebetween.

Intermittent rotation is given to the driving pulley
2 by a driving motor 5 through a worm 6 and a worm
gear 7, and corresponding intermittent feeding is given
to the mesh belt 4.

One of important features of the present invention
is that the substrate 1 is delivered to a printing zone
P by using the mesh belt 4 and suction tables 8 are
arranged below the mesh belt 4 on the delivery side
(the upper portion in the drawings). The suction tables
8 are connected to a vacuum pump or exhaust blower 10
through pipes 9. Referring to Figs. 2 and 3 illustrating
the positional relationship and structure of the suction
table 8 and mesh belt 4, the suction table 8 is secured
to a machine frame (not shown) in close proximity to the
lower end of the delivery side of the mesh belt 4.

Many small gpertures 8A are formed on the top sur=-
face of the suction table 8 substantially uniformly on
the entire surface, and the suction pipe 9 is connected
to the lower or side surface of the suction table 8,
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which is communicated with the vacuum pump or exhaust
blower 10, so that vacuum or subatmospheric pressure is
maintained in a hollow chamber 8B.

When the vacuum pump or exhaust blower 10 is actuated
for delivering the substrate i on the mesh belt 4, vacuux
or subatmospheric pressure is produced in the hollow
chamber 8B of the suction talbe 8. Accordingly, the
substrate 1 is caused to adhere closely to the mesh belt
4 and the substrate 1 is smoothly delivered to the print-
ing zone without dislocation or other trouble.

Small apertures 4A are formed on the mesh belt 4.

In order to attain a sucking effect on the entire surface
of the substrate 1 to be delivered and impart a good
smoothness to the printed surface, it is preferred that

a mesh screen having a high mesh ratio be used,.

This mesh belt 4 is prepared according to an elec-
troplating method widely adopted at the present for
the production of rotary mesh screens. If this method
is adopted, a mesh belt of 40 to 200 mesh is ordinarily
obtained.

Moreover, various mesh belts of metals and non-
metallic materials may be used. However, from the
practical viewpoint, a mesh belt prepared according to
the above-mentioned electroplating method is preférred
because the friction resistance to the suction table 8
is maintained at an appropriate level, small apertures
can be formed easily and a completely endless belt can
be obtained.

Referring to Fig. 1 again, in the present invention,
since a sucking force is imposed on the entire surface
of the substrate 1 by the operation of the vacuum pump
or exhaust blower 10, the substrate 1 is delivered in
the printing zone P in the state where the substrate 1
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adheres closely to the mesh belt 4 and is integrated with
the mesh belt 4. If this sucking operation is continued
even while the mesh belt 4 is stopped, the substrate 1 is
fixed on the mesh belt 4 in the state adhering closely
thereto. Accordingly, printing can be perfomred precisely
without dislocation or elongation or contraction.

In the embodiment illustrated in Fig. 1, a plurality
of planographic printing units 11 are arranged at inter-
vals corresponding to the feed repeat, and if necessary,
intermediate driers 12 are arrangecd in intermediate
portions between adjacent printing units 11, whereby
printing and drying are effected for respective colors.

The second characteristic feature of the present
invention is that marks for respective feeds of the
substrate 1 are printed on the substrate 1 before print-
ing of a first color and at the subsequent printing
operation, the marks for respective -feeds are detected
to control the feed lengths of the mesh belt 4.

A marking device 20 is arranged to print marks for
respective feeds of the substrate 1 before printing of
a first color. This marking device 20 comprises, for
example, a stamping device or -small screen printing
device, and marks are printed on the margin of the
substrate 1. It i1s sufficient if the size of the marks
is such that the marks can be detected by a photoelectric
sensor, If the substrate 1 is a white paper, a black or
brown ink may be used for printing the'marks.

Detection mechanisms 21 and 22 for detecting the
marks are arranged forwardly of the first printing zone
A. The detectiﬁg mechanism comprises, for example, a
photoelectric sensor for detecting marks by relection
of light. It is preferred that a pair of a detecting
sensor 21 for emitting a deceleration signal and a
detecting sensor 22 for emitting a stop signal be



1C

15

2C

25

30

0130751

arranged forwardly and backwardly,respectively, with
respect to the movement of the mesh belt 4.,

More specifically, when the mark printed on the
substrate 1 is detected by the detecting sensor 21 for
emitting a deceleration signal, the driving motor 5 is
deceleratéd,'and when the mark is detected by the
detecting sensor 22 for emitting a stop signal, the dri-
ving motor 5 is stopped, whereby intermittent driving of
the mesh belt 4 is accomplished.

The detection mechanisms 21 and 22 are arranged
so that the positions of the detection mechanisms 21
and 22 can be changed and adjusted in the advancing
direction of the belt 4 according to the feed length
(repeat length) of the belt &,

In other words, the distance L between the marking
position of the marking device 20 and the detection
mechanism corresponds to the intermittent feed length
of the belt 4.

The substrate is intermittently driven integrally
with the mesh belt 4 by the above-mentioned sucking
action and driving mechanism, and after printing of neces-
sary colors, the substrate 1 is separated from the
mesh belt 4, passed through a final drier 13 and
introduced into a winding or other step.

In the embodiment illustrated in Fig. 1, a plurality

of suction tables 8 are arranged in a divided manner.
Of course, in the present invention, one suction table
may be arranged so that a sucking effect is produced
throughout the printing zone from before the initiation
of the printing operation to the termination of the '
printing operation to prevent elongation or contraction
or slipping of the subsfrate 1. ,

Fig. 4 illustrates an embodiment of planographic
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screen printing where the feed repeet is large or the
number of colors is large and a lonz printing zone is
necessary. The mesh belt 4 is prepared by the electro-
plating method as in the above-mentioned embodiment, but
the circumferential length of the mesh belt is naturally
limited for obtaining a completely endless belt, and if
the repeat length is large or the color number is large,
the length of the mesh belt is insufficient in some
cases. Accordingly, there may be adopted a method in
which as shown in Fig. 4, the mesh belt 4 and the driving
device therefor are divided, and the respective fragments
are connected to one another so that they may be driven
integrally.

In this embodiment, the mesh belt 4, driving
pulleys, driven pulleys and suction tabtles are constructed
and arranged in the same manner as in the embodiment shown
in Fig. 1. However, the driving force of the driving
motor 5 is divided for respective fragments and transmitted
to the respective driving pulleys 2 through reduction
gears 17 such as worm gears and the driving pulleys 2
are synchronously driven through line shafts 18.

As is apparent from the foregoing description,
according to the present invention, an endless mesh
belt of a metal is used as a delivering member, and a
substrate to be printed is always sucked continuously
during either driving or stoppage by a sucking force of
a suction table stationarily arranged below the lower
surface of the metal mesh belt and is delivered in the
state adhering closely to the mesh belt, while the
substrate is located at a predetermined position precisely
at the time of stoppage.

Moreover, in the present invention, since intermittent
feeding of the mesh belt is controlled by detecting marks
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printez on tne substrate, Intermittent feelding Is
accoriz_ished at a hign precision.

Tnerefore, accordivzz to the present iavention, a
hwgh feeding precision can be maintained Irrespectively
I the eiasticity of a sutstrate and printing can be
perfor:ea smoothly at a kizgh matching precision irres-
pectively of the kind of a material of the suvstrate to
be printed. Moreover, elcngation or contraction of the

substrzte or minute displacement of the substrate is
revented through the entire length of the printing zone,

and tie substrate is compietely integrated with the

mesh telt as the delivery member. Accordingly, the
structure of tension adjusting means arranzed in the

portions for roliing out and up the substrate can be

simpliZfied. Thus, prominent advantages can be attained
according to the present invention.
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- 10 -
CLAIMS

1. An apparatus for continuous multi-colour
printing on a substrate (1) comprising a printing unit (11)
having a flat screen, an endless belt (4) spread between
two pulleys (2,3), a drive mechanism (5,6,7) for driving
at least one of the pulleys and intermittently feeding the
belt (4) past the printing unit (11) wherein the belt (4) has
apertures (4A) and the apparatus further comprises a
suction device (8,9,10) arranged to apply sub-atmospheric
pressure through the apertures (4A) to the substrate (1)
such that the substrate (1) is held against the belt (4),
marking means (20) for marking the substrate (1) and a
detector (21,22) for detecting marks on the substrate (1)
and controlling the drive mechanism (5,6,7).

2. An apparatus according to claim 1 having a
first detector (21) for decelerating the drive mechanism
(5,6,7) on detection of a mark on the substrate (1) and a
second detector (22) for stopping the drive mechanism
(5,6,7) on detection of a mark on the substrate (1).

3. An apparatus according to claim 2 wherein the
second detector (22) is downstream of the first detector
(21) and detects the same marks as the first detector (21).

4., An apparatus according to any one of claims
1 to 3 wherein the marking device (20) and detector (20,21)
are upstream of the printing unit (11).

5. An apparatus according to any one of claims
1 to 4 wherein the belt (4) is in the form of a mesh belt.

6. An apparatus according to any one of claims
1 to 5 wherein the distance between the marking means (20)
and detector (21,22) is adjustable.

7. A process for continuous multi-colour printing
comprising feeding a substrate (1), on an endless belt (4)
spread between two pulleys (2,3), into a printing zone (P)
and printing the substrate (1) through a flat screen,
wherein the substrate (1) is held against the belt (4) by
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applying sub-atmospheric pressure to the substrate (1)
through apertures (4A) in the belt (4) and wherein feeding
the substrate (1) is controlled by marking the substrate (1)

and subsequently detecting

marks on
detector
marks on

detector

8.

A process as

the substrate (1)
(21) which causes
the substrate (1)
(22) which causes

9.

A process as

marks on the substrate (1).
claimed in claim 7 wherein

are detected by a first
deceleration of the belt (4) and
are detected by a second
stopping of the belt (4).
claimed in claim 8 wherein a

mark is detected by the first detector (21) and the belt
(4) is decelerated and subsequently the same mark is
detected by the second detector (22) and the belt (4) is

stopped.

10. A process as claimed in any one of claims
7 to 9 wherein the substrate (1) is marked, and the marks
are detected, upstream of the printing zone (P).



0130721

Vﬁ

AN

AN OSNUOSSSUONNNNANN N ANNNAN NN NN N NN NN S NN NN NNNANNN Y

FRAONT INSNY INNAN RNNNYRNNAT NN ENNSN AN INANN AN N NS NN AN T TN

I T N T A A A AT A AN AN XA A SIAXANH O ACANANAN ACAXANANANANXAINANANXAXANXAXANXANT X AN Xkl

—

o {ou]




0130751
22

ol et  + + + o+
< Iaoc J
—_ |},
AU SN [0

+
+
+
+
+
+

Fig. 3

095\‘) O ] + 4 +
-3
ok
odu
oo~ - -
od &2 (o] 2 + + +
of
o o
ofuu
° - - -
Je o o o o+ o+
oduzc
elown
] O 4
L°: ©@Y, O o o + +
il e mmi s e —— — — — — —
- AL DO e e e s _— . — —— —
£} 2K
odzza
ofwau
oduce
e G Q OE -




0130751

8l Ll LI B e60olv8 b

I.%LNWJP@U%M ],_,]JI.. () cu_.

M

N N mj_
i 2z 12 :mmm

8



	bibliography
	description
	claims
	drawings

