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Description
BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This invention relates to a method of and an
apparatus for making a stencil master by imagewise
perforating a heat-sensitive stencil master material by
use of a thermal head comprising a plurality of heater
elements, and more particularly to such a method and
an apparatus in which setoff and/or strike through can
be suppressed.

Description of the Related Art

[0002] There has been known a heat-sensitive stencil
master making apparatus in which a thermal head hav-
ing a plurality of resistance heaters is pressed against
a thermoplastic resin film of a heat-sensitive stencil
master material to thermally perforate the thermoplastic
resin film. Further there has been known a stencil printer
which makes print using a stencil master made by the
stencil master making apparatus.

[0003] Figure 8 shows an example of such a heat-
sensitive stencil master making apparatus. In Figure 8,
a heat-sensitive stencil master material 1 in a continu-
ous length is conveyed in the direction of arrow A by a
platen roller 3 driven by an electric motor (not shown)
and passed between the platen roller 3 and a thermal
head 4. The heat-sensitive stencil master material 1 has
a thermoplastic resin film on one side thereof and resist-
ance heater elements 40 of the thermal head 4 are
pressed against the thermoplastic resin film of the ma-
terial 1 when the material 1 is passed between the platen
roller 3 and the thermal head 4.

[0004] Figure 9 is an enlarged schematic plan view of
the thermal head 4. As shown in Figure 9, the thermal
head 4 comprises a plurality of rectangular resistance
heater elements 40 arranged in a row in a main scanning
direction (a direction perpendicular to a sub-scanning
direction which is the direction in which the stencil mas-
ter material 1 is conveyed relative to the thermal head
4). The size A of each of the resistance heater elements
40 in the main scanning direction and the pitches p in
which the resistance heater elements 40 are arranged
in the main scanning direction (will be referred to as "the
heater element pitches p", hereinbelow) are determined
according to a desired resolution of the stencil master
making apparatus in the main scanning direction, and
the size B of each of the resistance heater elements 40
in the sub-scanning direction is determined according
to a desired resolution in the sub-scanning direction
which is determined by feed pitches of the stencil master
material 1 and/or the like.

[0005] One ends (as seen in the sub-scanning direc-
tion) of the resistance heater elements 40 are connected
to a common electrode 42 and the other ends of the re-
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sistance heater elements 40 are respectively connected
to discrete electrodes 43 so that electric power can be
supplied to the resistance heater elements 40 independ-
ently of each other.

[0006] The resistance heater elements 40 are selec-
tively energized by a thermal head drive means (not
shown) and the portions of the thermoplastic resin film
in contact with the energized resistance heater ele-
ments 40 are thermally perforated. Each of the resist-
ance heater elements 40 forms one picture element and
atwo-dimensional image is formed on the stencil master
material 1 by moving the material 1 in the sub-scanning
direction (the direction of arrow A) while selectively en-
ergizing the resistance heater elements 40.

[0007] A stencil master cut off the material 1 thus im-
agewise perforated is wound around a printing drum of
a stencil printer (not shown) and ink is supplied to the
stencil master 1 (reference numeral 1 will be sometimes
used to denote the stencil master, hereinbelow), where-
by ink is transferred to a printing paper through the per-
forations in the stencil master 1 and print is made.
[0008] When the distances between adjacent picture
elements of the printed image are represented by p, and
when the stencil master material 1 is conveyed in the
sub-scanning direction so that the distances between
adjacent picture elements of the printed image are p in
both the main scanning direction and the sub-scanning
direction, the resolution of the printed image is ex-
pressed as 1/p. The stencil master making apparatus
which makes a stencil master in this manner is called a
1/p resolution stencil master making apparatus, and the
stencil printer which makes print by use of a stencil mas-
ter made in this manner is called a 1/p resolution stencil
printer. The distance p between the picture elements
corresponds to each of the heater element pitches, the
perforation pitches (pitches in which the heat-sensitive
stencil master material 1 is perforated) and the printing
pitches in the main scanning direction.

[0009] Forexample, ink transferred to the printing pa-
per through a perforation of the heat-sensitive stencil
master 1 having a diameter of d1 spreads over an area
which is d2 in diameter as shown in Figure 10. The dot
formed by ink transferred to the printing paper through
a perforation of the stencil master 1 (the area of a diam-
eter d2) will be referred to as "a printing dot", hereinbe-
low.

[0010] When solid printing is to be made by a 1/p res-
olution stencil printer, a stencil master in which perfora-
tions are separated from each other by a predetermined
gap as shown in Figure 11A. The gaps between the per-
forations are set so that ink spreading over the printing
paper fills the gaps and printing dots form a continuous
and uniform solid area as shown in Figure 11B. When
the gaps between the perforations of the stencil master
are too large, gaps are formed between the printing dots
and the printing dots cannot form a continuous and uni-
form solid area.

[0011] Itis preferred that the diameters of the printing
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dots and the perforations satisfy the relation, diameter
of printing dot = V2 X perforation pitches. Further since
the heater element pitches of the thermal head 4 is fixed
by the stencil master making apparatus and cannot be
selected freely, it is necessary to properly set the diam-
eters of the perforations in order to properly set the gaps
between the perforations. That is, in the heat-sensitive
stencil master making apparatus, it is necessary to set
the diameters of the perforations so that the gaps be-
tween the perforations become proper for ink to spread
over the gaps and form a continuous and uniform solid
area.

[0012] When uniform solid printing is to be made, it is
said that use of a 300dpi stencil printer, which is lower
than a 600dpi stencil printer in resolution, gives rise to
problems of deterioration in printing quality and the oc-
currence of setoff, strike through and/or rubbing off due
to a larger amount of ink transferred to the printing pa-
per. That is, in a stencil printer of low resolution, it is
difficult to minimize the amount of ink to be transferred
to the printing paper so that setoff, strike through and/
or rubbing off do not occur while ensuring sufficient im-
age quality and uniformity of the solid printing.

[0013] This problem may be overcome by increasing
the resolution of the stencil master making apparatus by
use of a thermal head in which the heater element pitch-
es are small and one picture element is formed by, for
instance, a pair of heater elements. However this ap-
proach is disadvantageous in that the scanner and/or
the image processing system must be modified to ac-
commodate the increased resolution, which adds to the
cost.

SUMMARY OF THE INVENTION

[0014] In view of the foregoing observations and de-
scription, the primary object of the present invention is
to provide a method of and an apparatus for making a
stencil master which allow to make stencil printing so
that setoff, strike through and/or rubbing off do not occur
while ensuring sufficient image quality and uniformity of
the solid printing without substantially increasing the
cost or complicating the system even if stencil printing
is made at low resolution by use of a low resolution sten-
cil printer.

[0015] As will be described in more detail later, we
have discovered that when each printing dot corre-
sponding to one picture element of an image is formed
by a plurality of small printing dots, setoff, strike through
and rubbing off can be suppressed to an extent equiv-
alent to high resolution printing and at the same time
uniformity of the solid printing can be ensured. This in-
vention has been made on the basis of this discovery.
That is, in accordance with one aspect of the present
invention, there is provided a method of making a heat-
sensitive stencil master in which the stencil master is
made by imagewise perforating a heat-sensitive stencil
master material by use of a thermal head having a plu-
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rality of heater elements which are arranged in a main
scanning direction and are respectively energized
through discrete electrodes while the stencil master ma-
terial is fed in a sub-scanning direction, wherein the im-
provement comprises the steps of

perforating the heat-sensitive stencil master ma-
terial by use of a thermal head in which each of the heat-
er elements is divided into at least two segments which
are connected to a common discrete electrode to be en-
ergized simultaneously with each other, and

forming each picture element of the stencil master
by two or more small perforations formed by the seg-
ments of each heater element.
[0016] The two or more small perforations forming
each picture element may be formed either in one sub-
scanning position or in a plurality of adjacent sub-scan-
ning positions. For example, when each picture element
of the stencil master is to be formed by two small perfo-
rations arranged in the sub-scanning direction, the two
small perforations may be formed in one sub-scanning
position by use of a thermal head in which each heater
elementis divided into two heater element segments ar-
ranged in the sub-scanning direction, or may be formed
in two adjacent sub-scanning positions, each in one
sub-scanning position, by use of a thermal head in which
each heater element is not divided in the sub-scanning
direction. Further, the two or more small perforations
forming each picture element may partly overlap with
each other.
[0017] It is preferred in order to perforate the heat-
sensitive stencil master material in a desirable manner
in both the main scanning direction and the sub-scan-
ning direction that the perforation of the stencil master
material be performed in a manner such that the propor-
tion of open area Q which is defined by the following
formula for an area which is a/n in length in the main
scanning direction and b/min length in the sub-scanning
direction becomes not smaller than 20% and not larger
than 70%,

Q(%)=[SK(a/n)  (b/m)}] X 100

wherein a represents the length of one picture element
in the main scanning direction, b represents the length
of one picture element in the sub-scanning direction, S
represents the area of the small perforation formed by
each of the segments of each heater element, n repre-
sents the number of the small perforations forming each
picture element as numbered in the main scanning di-
rection and m represents the number of the small per-
forations forming each picture element as numbered in
the sub-scanning direction, n being an integer not small-
er than 2 and m being an integer not smaller than 1.

[0018] In accordance with another aspect of the
present invention, there is provided an apparatus for
carrying out the method of the present invention. That
is, there is provided an apparatus for making a heat-
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sensitive stencil master by imagewise perforating a
heat-sensitive stencil master material by use of a ther-
mal head having a plurality of heater elements which
are arranged in a main scanning direction and are re-
spectively energized through discrete electrodes while
the stencil master material is fed in a sub-scanning di-
rection, wherein the improvement comprises that

each of the heater elements of the thermal head
is divided into at least two segments which are connect-
ed to a common discrete electrode to be energized si-
multaneously with each other.
[0019] Itis preferred that the apparatus of the present
invention be provided with a control means which con-
trols the perforation of the stencil master material to be
performed in a manner such that the proportion of open
area Q which is defined by the following formula for an
area whichis a/nin length in the main scanning direction
and b/min length in the sub-scanning direction becomes
not smaller than 20% and not larger than 70%,

Q(%)=[SK(a/n) X (b/m)}] X 100

wherein a represents the length of one picture element
in the main scanning direction, b represents the length
of one picture element in the sub-scanning direction, S
represents the area of the perforation formed by each
of the segments of each resistance heater element, n
represents the number of the small perforations forming
each picture element as numbered in the main scanning
direction and m represents the number of the small per-
forations forming each picture element as numbered in
the sub-scanning direction, n being an integer not small-
er than 2 and m being an integer not smaller than 1.
[0020] It is preferred that the control means controls
the perforation of the stencil master material by control-
ling the power supplied to the segments of the heater
elements of the thermal head as well as the feed rate of
the stencil master material in a sub-scanning direction.
[0021] In accordance with the method and the appa-
ratus of the present invention, since each picture ele-
ment of the stencil master is formed by a plurality of
small perforations, each printing dot corresponding to
one picture element of an image to be printed is formed
by a plurality of small printing dots formed by ink trans-
ferred to the printing paper through the small perfora-
tions which are formed by the segments of the heater
element, and accordingly setoff, strike through and rub-
bing off can be suppressed and at the same time uni-
formity of the solid printing can be ensured.

[0022] Further since the segments of each heater el-
ement is connected to the same discrete electrode, the
scanner and/or the image processing system need not
be modified to accommodate increased resolution, and
accordingly the cost is not increased.

[0023] When perforation of the heat-sensitive stencil
master material is controlled so that the proportion of
open area Q is in the range identified above, the heat-
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sensitive stencil master material can be perforated in a
desirable manner in both the main scanning direction,
whereby the sub-scanning direction and the shape of
each printing dot is stabilized, the occurrence of thin
spots in the solid image can be prevented, and excellent
printing can be performed with the perforations kept in-
dependent.

BRIEF DESCRIPTION OF THE DRAWINGS
[0024]

Figure 1 is a view showing the relation between the
printing resolution and the amount of ink trans-
ferred,

Figures 2A and 2B are views for illustrating an ex-
ample of forming one printing dot by a plurality of
small printing dots,

Figure 3 is a schematic view showing a heat-sensi-
tive stencil master making apparatus in accordance
with an embodiment of the present invention,
Figure 4 is an enlarged fragmentary view showing
a part of the thermal head employed in the heat-
sensitive stencil master making apparatus of the
embodiment,

Figure 5A is a view showing the relation between
the printing dots and the perforations of the stencil
master,

Figure 5B is a view showing the relation between
the small printing dots forming each of the printing
dots shown in Figure 5A and the small perforations
of the stencil master for the small printing dots,
Figure 6 is a view for illustrating the proportion of
open area Q,

Figure 7 is an enlarged fragmentary view showing
a part of another example of a thermal head which
can be employed in the heat-sensitive stencil mas-
ter making apparatus shown in Figure 3,

Figure 8 is a schematic view showing a convention-
al heat-sensitive stencil master making apparatus,
Figure 9 is an enlarged fragmentary view showing
a part of a thermal head which is employed in the
conventional heat-sensitive stencil master making
apparatus,

Figure 10 is a view for illustrating the relation be-
tween the diameter of the perforation and the diam-
eter of the printing dot, and

Figures 11A and 11B are views for illustrating the
relation between the perforations of the stencil mas-
ter and the printing dots on the printing paper when
solid printing is made.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0025] A preferred embodiment of the present inven-
tion will be described in detail with reference to the draw-
ings, hereinbelow.

[0026] As described above, this invention has been
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made on the basis of the discovery that when each print-
ing dot corresponding to one picture element of an im-
age is formed by a plurality of small printing dots, setoff,
strike through and rubbing off can be suppressed to an
extent equivalent to high resolution printing and at the
same time uniformity of the solid printing can be en-
sured. This point will be described first.

[0027] In each of stencil printers whose resolution
were 200dpi, 300dpi, 400dpi and 600dpi, respectively,
the diameters of perforations of stencil masters were set
so that uniform solid printing was realized (that is, so
that the diameter of printing dots became V2 times the
perforation pitches and the portion which was not cov-
ered with any one of the printing dots was minimized
while the portion simultaneously covered with four print-
ing dots was nullified as shown in Figure 5A), and the
amount of ink transferred to the printing paper was
measured for each of the printers. Figure 1 shows the
result of the measurement.

[0028] As can be understood from Figure 1, as the
resolution of the printer lowers, the amount of ink trans-
ferred to the printing paper increases and it becomes
more difficult to suppress setoff, strike through and rub-
bing off while ensuring uniformity of the solid printing. In
other words, for a given uniformity of the solid printing,
as the resolution of the printer increases, occurrence of
setoff, strike through and rubbing off becomes less.
[0029] Printing was made by replacing each printing
dot shown in Figure 2A with four small printing dots so
that the area covered by the four small printing dots (e.
g., the area shown by the thick line in Figure 2B) became
substantially equal to the area of each printing dot
shown in Figure 2A (e.g., the area shown by the thick
line in Figure 2A) and the same printing resolution was
held. As a result, the printing performance against set-
off, strike through and rubbing off was improved to as
high as printing at a higher resolution while uniformity of
solid printing was maintained. Further it has been em-
pirically found that excellent printing can be obtained
when said proportion of open area Q is not smaller than
20% and not larger than 70%.

[0030] Figure 3 shows a heat-sensitive stencil master
making apparatus 10 in accordance with an embodi-
ment of the present invention.

[0031] InFigure 3, a heat-sensitive stencil master ma-
terial 1 in a continuous length is conveyed in the direc-
tion of arrow A by a conveyor means 9 comprising a plat-
en roller 3 driven by an electric motor (not shown) and
passed between the platen roller 3 and a thermal head
5. The electric motor for driving the platen roller 3 is driv-
en by a motor drive means 8.

[0032] Figure 4 is an enlarged fragmentary view
showing a part of the thermal head 5. The thermal head
5 comprises a plurality of resistance heater elements 50
arranged in a row in the main scanning direction (a di-
rection perpendicular to the sub-scanning direction in
which the heat-sensitive stencil master material 1 is con-
veyed relative to the thermal head 5). The sizes and the
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pitches of the resistance heater elements 50 in the main
scanning direction are determined according to the res-
olution of the apparatus 10 in the main scanning direc-
tion, and the sizes of the resistance heater elements 50
in the sub-scanning direction are determined according
to the resolution of the apparatus 10 in the sub-scanning
direction which is determined by feed pitches of the
stencil master material 1 in the sub-scanning direction.
[0033] Each of the resistance heater elements 50 are
divided in the main scanning direction into a pair of rec-
tangular heater element segments 50a and 50b.
[0034] Each pair of heater element segments 50a and
50b are connected to each other through an intermedi-
ate conductor 54 and are connected in series between
a common electrode 52, which is common to all the re-
sistance heater elements 50, and a discrete electrode
53 which is connected to a driver IC 55. That is, the pair
of heater element segments 50a and 50b of each resist-
ance heater element 50 are simultaneously energized
by the driver IC 55 to thermally perforate the parts of the
heat-sensitive stencil master material 1 in contact there-
with.

[0035] The motor drive means 8 and each driver IC of
the thermal head 5 are connected to a controller 7. The
controller 7 supplies power to the heater element seg-
ments 50a and 50b of the respective resistance heater
elements 50 and controls the feed rate of the heat-sen-
sitive stencil master material 1 so that the proportion of
open area Q is in a predetermined range, whereby uni-
formity of solid printing is maintained without occurrence
of setoff and the like and excellent printing can be per-
formed with the perforations kept independent.

[0036] In this particular embodiment, one picture ele-
ment of the stencil master is formed by four small per-
forations two of which are formed by the respective heat-
er element segments 50a and 50b of each resistance
heater element 50 on one main scanning line (in one
sub-scanning position) and the other two of which are
formed by the respective heater element segments 50a
and 50b of the same resistance heater element 50 on
the adjacent main scanning line (in the adjacent sub-
scanning position). Ink transferred to the printing paper
through the four small perforations forms one printing
dot. As a result, a stencil master can be made at high
resolution.

[0037] The four small perforations for one printing dot
may be formed by the same data and the scanner and
the image processing system may be of the same res-
olution as represented by the number of the discrete
electrodes 53. That is, unlike when the resolution of the
stencil master making apparatus is simply increased, it
is unnecessary to modify the scanner and/or the image
processing system to accommodate increased resolu-
tion, and accordingly the cost is not increased.

[0038] For example, for printing pitches at 300dpi, the
heater element segments 50a and 50b are arranged at
perforation pitches of 600dpi and the feed pitch of the
stencil master material 1 in the sub-scanning direction
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is set at 600dpi. At this time, a scanner and an image
processing system for 300dpi are used. In this state, by
driving the thermal head 5 on the basis of the same line
data for two adjacent main scanning lines (each pair of
heater element segments 50a and 50b are driven by the
same data for the corresponding picture element), each
printing dot for 300dpi can be formed by four small per-
forations for 600dpi.

[0039] Figure 5A shows the relation between the
printing dots and the perforations when each printing dot
at 300dpi is formed by one perforation at 300dpi in mak-
ing uniform solid printing, whereas Figure 5B shows the
relation between the printing dots and the perforations
when each printing dot at 300dpi is formed by four small
perforations at 600dpi in making uniform solid printing.
In Figures 5A and 5B, the smaller circles indicated at Y
are the perforations and the larger circles indicated at Z
are the printing dots. In the case of the perforation at
300dpi, the proportion of open area Q is 40% and in the
case of the perforation at 600dpi, the proportion of open
area Q is 30%.

[0040] When each printing dot at 300dpi shown in Fig-
ure 5A is formed by a plurality of small printing dots at
600dpi shown in Figure 5B in making solid printing, the
amount of ink transferred to the printing paper is re-
duced as compared with when each printing dot is
formed by a single printing dot as can be understood
from Figure 1, whereby the printing performance against
setoff, strike through and rubbing off is improved and at
the same time uniformity of solid printing is maintained.
[0041] Though the present invention has been de-
scribed above in conjunction with the case where the
small perforations are formed in the same pitches in the
main scanning direction and the sub-scanning direction,
the present invention may be applied to the case where
the small perforations are formed in different pitches in
the main scanning direction and the sub-scanning direc-
tion. For example, each picture element of the stencil
master may be formed by 2X1 small perforations (two
small perforations arranged in a row in the main scan-
ning direction) or 3X3 small perforations. This can be
realized by so setting the number of the heater element
segments of each resistance heater element and/or the
feed pitches of the printing paper. Further it is possible
to form each printing dot at 200dpi by a plurality of small
printing dots at 400dpi. The printing resolution can be of
any value.

[0042] Though, inthe embodimentdescribed, the pro-
portion of open area Q is 40% in the case of the perfo-
ration at 300dpi, and 30% in the case of the perforation
at 600dpi, the proportion of open area Q need not be
limited to those values. It has been found that when the
proportion of open area Q is not smaller than 20% and
not larger than 70%, the amount of ink transferred to the
printing paper is reduced, whereby the printing perform-
ance against setoff, strike through and rubbing off is im-
proved and at the same time uniformity of solid printing
is maintained. When the length of one picture element
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in the main scanning direction is represented by a, the
length of one picture element in the sub-scanning direc-
tion is represented by b, the area of the small perforation
formed by each of the segments of each heater element
is represented by S, the number of the small perfora-
tions forming each picture element as numbered in the
main scanning direction is represented by n (n being an
integer not smaller than 2) and the number of the small
perforations forming each picture element as numbered
in the sub-scanning direction is represented by m (m be-
ing an integer not smaller than 1) as shown in Figure 6,
the proportion of open area Q is defined by the following
formula for an area which is a/n in length in the main
scanning direction and b/m in length in the sub-scanning
direction.

Q(%)=[S/{(a/n) X (b/m)}] X 100

[0043] Figure 7 is an enlarged fragmentary view
showing a part of a thermal head 6 which can be also
employed in the heat-sensitive stencil master making
apparatus 10. The thermal head 6 comprises a plurality
of resistance heater elements 60 arranged in a row in
the main scanning direction (a direction perpendicular
to the sub-scanning direction in which the heat-sensitive
stencil master material 1 is conveyed relative to the ther-
mal head 6). The sizes and the pitches of the resistance
heater elements 60 in the main scanning direction are
determined according to the resolution of the apparatus
10 in the main scanning direction, and the sizes of the
resistance heater elements 60 in the sub-scanning di-
rection are determined according to the resolution of the
apparatus 10 in the sub-scanning direction which is de-
termined by feed pitches of the stencil master material
1 in the sub-scanning direction.

[0044] Each of the resistance heater elements 60 are
divided in the main scanning direction into a pair of rec-
tangular heater element segments 60a and 60b. The
heater element segments 60a and 60b are of slit type,
and are connected in parallel between a common elec-
trode 62, which is common to all the resistance heater
elements 60, and a discrete electrode 63 which is con-
nected to a driver IC 65. That is, the pair of heater ele-
ment segments 56a and 60b of each resistance heater
element 60 are simultaneously energized by the driver
IC 65 to thermally perforate the parts of the heat-sensi-
tive stencil master material 1 in contact therewith.
[0045] As in the case where the aforesaid thermal
head 5 is employed, one picture element of the stencil
master may be formed by four small perforations two of
which are formed by the respective heater element seg-
ments 60a and 60b of each resistance heater element
60 on one main scanning line (in one sub-scanning po-
sition) and the other two of which are formed by the re-
spective heater element segments 60a and 60b of the
same resistance heater element 60 on the adjacent
main scanning line (in the adjacent sub-scanning posi-
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tion). Ink transferred to the printing paper through the
four small perforations forms one printing dot. For ex-
ample, one printing dot at 300dpi can be formed by four
small printing dots at 600dpi.

[0046] As in the case where the aforesaid thermal
head 5 is employed, when each printing dot at 300dpi
is formed by four small printing dots at 600dpi by use of
the thermal head 6, the amount of ink transferred to the
printing paper is reduced as compared with when each
printing dot at 300dpi is formed by a single printing dot,
whereby the printing performance against setoff, strike
through and rubbing off is improved and at the same
time uniformity of solid printing is maintained.

[0047] As in the case where the aforesaid thermal
head 5 is employed, each picture element of the stencil
master may be formed by 2Xx1 small perforations (two
small perforations arranged in a row in the main scan-
ning direction) or 3X3 small perforations. This can be
realized by so setting the number of the heater element
segments of each resistance heater element and/or the
feed pitches of the printing paper. Further it is possible
to form each printing dot at 200dpi by a plurality of small
printing dots at 400dpi. The printing resolution can be of
any value.

[0048] Note: dpirefers to dots perinch which is equiv-
alent to dots per 2.54 cm

Claims

1. A method of making a heat-sensitive stencil master
in which the stencil master is made by imagewise
perforating a heat-sensitive stencil master material
by use of a thermal head having a plurality of heater
elements which are arranged in a main scanning
direction and are respectively energized through
discrete electrodes while the stencil master material
is fed in a sub-scanning direction, wherein the im-
provement comprises the steps of

perforating the heat-sensitive stencil master
material by use of a thermal head in which each of
the heater elements is divided into at least two seg-
ments which are connected to a common discrete
electrode to be energized simultaneously with each
other, and

forming each picture element of the stencil
master by two or more small perforations formed by
the segments of each heater element.

2. A method as defined in Claim 1 in which the perfo-
ration of the stencil master material is performed in
a manner such that the proportion of open area Q
which is defined by the following formula for an area
which is a/n in length in the main scanning direction
and b/m in length in the sub-scanning direction be-
comes not smaller than 20% and not larger than
70%,
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Q(%)=[SH(a/n) X (b/m)}] X 100

wherein a represents the length of one picture ele-
ment in the main scanning direction, b represents
the length of one picture element in the sub-scan-
ning direction, S represents the area of the small
perforation formed by each of the segments of each
heater element, n represents the number of the
small perforations forming each picture element as
numbered in the main scanning direction and m rep-
resents the number of the small perforations form-
ing each picture element as numbered in the sub-
scanning direction, n being an integer not smaller
than 2 and m being an integer not smaller than 1.

An apparatus for making a heat-sensitive stencil
master by imagewise perforating a heat-sensitive
stencil master material by use of a thermal head
having a plurality of heater elements which are ar-
ranged in a main scanning direction and are respec-
tively energized through discrete electrodes while
the stencil master material is fed in a sub-scanning
direction, wherein the improvement comprises that

each of the heater elements of the thermal
head is divided into at least two segments which are
connected to a common discrete electrode to be en-
ergized simultaneously with each other.

An apparatus as defined in Claim 3 further compris-
ing a control means which controls the perforation
of the stencil master material to be performed in a
manner such that the proportion of open area Q
which is defined by the following formula for an area
which is a/n in length in the main scanning direction
and b/m in length in the sub-scanning direction be-
comes not smaller than 20% and not larger than
70%,

Q(%)=[S/{(a/n)x (b/m)}] x 100

wherein a represents the length of one picture ele-
ment in the main scanning direction, b represents
the length of one picture element in the sub-scan-
ning direction, S represents the area of the perfora-
tion formed by each of the segments of each resist-
ance heater element, n represents the number of
the small perforations forming each picture element
as numbered in the main scanning direction and m
represents the number of the small perforations
forming each picture element as numbered in the
sub-scanning direction, n being an integer not
smaller than 2 and m being an integer not smaller
than 1.
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Patentanspriiche

1.

Verfahren zum Herstellen eines warmeempfindli-
chen Schablonenmasters, bei dem der Schablo-
nenmaster hergestellt wird durch bildweises Perfo-
rieren eines warmeempfindlichen Schablonenma-
stermaterials unter Verwendung eines Thermo-
kopfs mit mehreren Heizelementen, die in einer
Hauptabtastrichtung angeordnet sind und jeweils
Uber diskrete Elektroden gespeist werden, wahrend
das Schablonenmastermaterial in einer Nebenab-
tastrichtung transportiert wird, umfassend folgende
Schritte:

Perforieren des warmeempfindlichen Schablo-
nenmastermaterials unter Verwendung eines
Thermokopfs, in welchem jedes der Heizele-
mente in mindestens zwei Segmente unterteilt
wird, die an eine gemeinsame diskrete Elektro-
de angeschlossen sind, um gleichzeitig ge-
speist zu werden, und

Bilden jedes Bildelements des Schablonenma-
ster durch zwei oder mehr kleine Perforierun-
gen, die von den Segmenten jedes Heizele-
ments erzeugt werden.

Verfahren nach Anspruch 1, bei dem die Perforation
des Schablonenmastermaterials in derartiger Wei-
se ausgefihrt wird, dal® das Verhaltnis der offenen
Flache Q, die durch die unten angegebene Formel
fur eine Flache angegeben ist, deren Lange a/n in
Hauptabtastrichtung und b/m in Nebenabtastrich-
tung entspricht, nicht kleiner als 20 % und nicht gr6-
Rer als 70 % wird,

Q(%) = [S/(a/n) x (b/m)}] x 100

wobei a die Lénge eines Bildelements in der Haupt-
abtastrichtung, b die Lange eines Bildelements in
Nebenabtastrichtung, S die Flache der kleinen Per-
forierung, die durch jedes der Segmente des Heiz-
elements gebildet wird, n die Anzahl der kleinen
Perforierungen, die jedes Bildelement bilden, ge-
zahlt in Hauptabtastrichtung, und m die Anzahl der
kleinen Perforierungen, die jedes Bildelement defi-
nieren, gezahlt in Nebenabtastrichtung, und n eine
natirliche Zahl nicht kleiner als 2 und m eine natr-
liche Zahl nicht kleiner als 1 ist.

Vorrichtung zum Herstellen eines warmeempfindli-
chen Schablonenmasters durch bildweises Perfo-
rieren eines warmeempfindlichen Schablonenma-
stermaterials unter Einsatz eines Thermokopfs, der
mehrere Heizelement besitzt, die in einer Hauptab-
tastrichtung angeordnet sind und Uber diskrete
Elektroden gespeist werden, wahrend das Schablo-
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nenmastermaterial in einer Nebenabtastrichtung
transportiert wird, dadurch gekennzeichnet, daB
jedes der Heizelemente des Thermokopfs in min-
destens zwei Segmente unterteilt ist, die an einer
gemeinsame diskrete Elekirode angeschlossen
sind, um gleichzeitig gespeist zu werden.

Vorrichtung nach Anspruch 3, umfassend eine
Steuereinrichtung, die das Perforieren des Scha-
blonenmastermaterials derart steuert, da das Ver-
haltnis einer offenen Flache Q, die durch die unten
angegebene Formel firr eine Flache angegeben ist,
deren Lange a/n in Hauptabtastrichtung und b/m in
Nebenabtastrichtung entspricht, nicht kleiner als 20
% und nicht gréRer als 70 % wird,

Q(%) = [S/K(a/n) x (b/m)}] x 100

wobei a die Lange eines Bildelements in der Haupt-
abtastrichtung, b die Lange eines Bildelements in
Nebenabtastrichtung, S die Flache der kleinen Per-
forierung, die durch jedes der Segmente des Heiz-
elements gebildet wird, n die Anzahl der kleinen
Perforierungen, die jedes Bildelement bilden, ge-
zahlt in Hauptabtastrichtung, und m die Anzahl der
kleinen Perforierungen, die jedes Bildelement defi-
nieren, gezahlt in Nebenabtastrichtung, und n eine
natlrliche Zahl nicht kleiner als 2 und m eine natir-
liche Zahl nicht kleiner als 1 ist.

Revendications

Procédé de fabrication d'une matrice de stencil sen-
sible a la chaleur, dans lequel la matrice de stencil
est faite par perforation, suivant une image, d'un
matériau de matrice de stencil sensible a la chaleur
via l'utilisation d'une téte thermique possédant une
pluralité d'éléments chauffants qui sont disposés
suivant une direction de balayage principale et qui
sont respectivement excités par l'intermédiaire
d'électrodes distinctes tandis que le matériau de
matrice de stencil avance dans la direction de ba-
layage auxiliaire, le procédé étant caractérisé en
ce qu'il comprend les opérations suivantes de :

perforer le matériau de matrice de stencil sen-
sible a la chaleur au moyen d'une téte thermi-
que dans laquelle chacun des éléments chauf-
fants est divisé en au moins deux segments,
qui sont connectés a une électrode distincte
commune afin d'étre excités simultanément en-
tre eux, et

former chaque élément d'image de la matrice
de stencil au moyen de deux ou plus de deux
petites perforations formées par les segments
de chaque élément chauffant.
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Procédé selon la revendication 1, caractérisé en
ce que la perforation du matériau de matrice de
stencil s'effectue de maniére que la proportion
d'aire ouverte Q qui est définie par la formule sui-
vante pour une aire qui est de a/n en longueur sui-
vant la direction de balayage principale et de b/m
en longueur suivant la direction de balayage auxi-
liaire ne devienne pas plus petite que 20 % et pas
plus grande que 70 %,

Q(%)=[S/{(a/n)x(b/m)}]x100

ou a représente la longueur d'un unique élé-
ment d'image dans la direction de balayage princi-
pale, b représente la longueur d'un unique élément
d'image dans la direction de balayage auxiliaire, S
représente l'aire de la petite perforation formée par
chacun des segments de chaque élément chauf-
fant, n représente le nombre des petites perfora-
tions formant chaque élément d'images tel qu'il est
dénombré suivant la direction de balayage princi-
pale et m représente le nombre des petites perfo-
rations formant chaque élément d'image tel qu'il est
dénombré suivant la direction de balayage auxiliai-
re, n étant un entier qui n'est pas inférieura 2 et m
étant un entier qui n'est pas inférieur a 1.

Appareil servant a la fabrication d'une matrice de
stencil sensible a la chaleur par perforation, suivant
une image, d'un matériau de matrice de stencil sen-
sible a la chaleur via I'utilisation d'une téte thermi-
que possédant une pluralité d'éléments chauffants
qui sont disposés suivant la direction de balayage
principale et qui sont respectivement excités par
I'intermédiaire d'électrodes distinctes tandis que le
matériau de matrice de stencil avance dans la di-
rection de balayage auxiliaire, I'appareil étant ca-
ractérisé en ce que chacun des éléments chauf-
fants de la téte thermique est divisé en au moins
deux segments qui sont connectés a une électrode
distincte commune afin d'étre excités simultané-
ment entre eux.

Appareil selon la revendication 3, caractérisé en
ce qu'il comprend en outre un moyen de comman-
de qui commande la perforation du matériau de ma-
trice de stencil afin qu'elle soit effectuée de maniére
telle que la proportion d'aire ouverte Q qui est défi-
nie par la formule suivante pour une aire qui est de
a/n en longueur suivant la direction de balayage
principale et de b/m en longueur suivant la direction
de balayage auxiliaire ne devienne pas inférieure a
20 % et ne devienne pas supérieure a 70 %,

Q(%)=[S/{(a/n)x(b/m)}]x100
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ou a représente la longueur d'un unique élé-
ment d'image suivant la direction de balayage prin-
cipale, b représente la longueur d'un unique élé-
ment d'image suivant la direction de balayage auxi-
liaire, S représente l'aire de la perforation formée
par chacun des segments de chaque élément
chauffant a résistance, n représente le nombre des
petites perforations formant chaque élément d'ima-
ges tel qu'il est dénombré suivant la direction de ba-
layage principale et m représente le nombre des pe-
tites perforations formant chaque élément d'images
tel qu'il est dénombré selon la direction de balayage
auxiliaire, n étant un entier qui n'est pas inférieur a
2 et m étant un entier qui n'est pas inférieur a 1.
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