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DUPLEX PRINTINGAPPARATUS 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to a duplex printing 
apparatus, and more particularly to a duplex printing appara 
tus that is capable of printing on both sides of a sheet in a 
single step and has a stencil printing device and the like. 
0003 2. Description of the Related Art 
0004 Digital thermal stencil printing apparatus is known 
as a simple printing method. In this stencil printing apparatus, 
a thermal head on which a number of fine heat-generating 
elements are arranged in a main scanning direction is brought 
into contact with a thermal stencil master (“master herein 
after), and the master is conveyed in a Sub-Scanning direction 
(master conveyance direction) perpendicular to the main 
scanning direction, while electrifying the head-generating 
elements in a pulsating fashion so that the master is thermally 
melt-perforated in accordance with image information. This 
simplex master is then wrapped around an outer peripheral 
Surface of a perforated cylindrical plate cylinder of a printing 
drum having the plate cylinder on the periphery thereof, 
whereupon a press roller or other pressing means is used to 
press the outer peripheral surface of the plate cylinder via a 
sheet of printing paper (simply referred to as “sheet’ herein 
after) used as a medium to be printed. As a result, ink that is 
Supplied to an inner periphery of the plate cylinder is trans 
mitted through the perforated sections of the simplex master 
and transferred onto the sheet, whereby a printed image is 
obtained. Hereinafter, the printing drum is also simply 
referred to as "drum.” 
0005. In the above-described conventional stencil printing 
apparatus that performs stencil printing on only one side of a 
sheet, the printing speed was increased (referred to as 'slow 
up” hereinafter) from a low speed to a set printing speed 
(referred to as “set speed hereinafter) while performing 
printing, when starting printing. For example, in the case 
where the printing speed was set to the fifth speed level (120 
rpm), if waiting until the printing speed becomes the fifth set 
speed level, latency time has occurred. For this reason, in 
order to respond to a user request for reducing the total print 
ing time, a slow-up operation was performed so that the 
printing speed is increased by one speed level every time 
when one sheet is printed. 
0006. In stencil printing, in addition to simplex printing in 
which printing is performed on only one side of a sheet, 
duplex printing in which printing is performed on both sides 
of a sheet is often performed recently for the purpose of 
reducing paper consumption, the amount of space required to 
store documents, and the like. Therefore, Japanese Unexam 
ined Patent Application Publication No. 2003-200645 and 
Japanese Unexamined Patent Application Publication No. 
2004-26373, for example, propose a new duplex printing 
apparatus for responding to a user request for performing 
duplex printing. 
0007. In the duplex printing apparatuses described in these 
publications as well, as with the above-described stencil 
printing apparatus for performing stencil printing on only one 
side of a sheet, printing needs to be performed by performing 
a slow-up operation on the printing speed until the printing 
speed increases from a low speed to a set speed when starting 
duplex printing, in order to respond to a user request of 
reducing the total printing time. 
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0008. However, in these duplex printing apparatuses, the 
Surface-engraved image (65A) is Surface-printed, and then 
the reverse-engraved image (65B) is reverse-printed, as 
described with reference to FIG. 1 through FIG. 6 and the like. 
However, Surface printing and reverse printing are not per 
formed on the same sheet during a single rotation of the plate 
cylinder (12), but are alternately performed in each rotation. 
Specifically, only surface printing is performed on the first 
sheet at the first rotation of the plate cylinder (12) when 
starting duplex printing. Then, Surface printing on the second 
sheet and reverse printing on the abovementioned first sheet 
turned by a rotation/turning effect of the press roller (13) are 
performed simultaneously and continuously at the second 
rotation of the plate cylinder (12). Surface printing and 
reverse printing are not performed on the same sheet during a 
single rotation of the plate cylinder (12). 
0009 Specifically, the duplex printing apparatus having 
the above-described configuration did not take into consider 
ation the slow-up operation for increasing the printing speed 
to the set speed. 

SUMMARY OF THE INVENTION 

0010. The present invention, therefore, is contrived in 
view of Such circumstances, and it is the main object of the 
present invention to provide a duplex printing apparatus 
capable of performing printing by performing slow-up opera 
tion until the printing speed increases from a low speed to a set 
speed at the time duplex printing. 
(0011. It is another object of the present invention to pro 
vide a duplex printing apparatus capable of achieving the 
effects and advantages described later. 
0012. In an aspect of the present invention, a duplex print 
ing apparatus comprises a printing device, which has a plate 
cylinder around which a duplex masteris wrapped, the duplex 
master having two images of a first engraved image and a 
second engrave image formed next to each other along a 
direction of rotation of the plate cylinder, and a pressing 
device capable of being attached/detached with respect to the 
plate cylinder in a relative manner; a sheet feeding device for 
feeding a sheet toward the printing device; a sheet discharging 
device for discharging a printed sheet printed by the printing 
device; a sheet re-feeding device for temporarily holding a 
surface-printed sheet, the front side of which is formed with a 
printed image by the printing device so as to correspond to the 
first engraved image or the second engraved image, thereafter 
sending the Surface-printed sheet to the pressing device, and 
turning the Surface-printed sheet by means of rotation of the 
pressing device to re-feed the surface-printed sheet to the 
printing device; a Switching device for guiding the sheet, 
which has passed through the printing device, to the sheet 
re-feeding device or the sheet discharging device; and a con 
trol device for controlling a drive unit of the sheet feeding 
device, printing device, sheet discharging device, sheet re 
feeding device and Switching device respectively, so that 
printing speed slows up from a low speed to a set speed when 
duplex printing is started. At the time of duplex printing, a 
first sheet is fed to the printing device by the sheet feeding 
device to perform, on the front side of the first sheet, surface 
printing corresponding to either one of the first engraved 
image and the second engrave image, thus obtained first Sur 
face-printed sheet on which printing is performed is guided to 
the sheet re-feeding device by the switching device, thereafter 
a second sheet is fed to the printing device by the sheet 
feeding device to perform, on the front side of the second 
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sheet, Surface printing corresponding to either one of the first 
engraved image and the second engraved image, and to re 
feed the first surface-printed sheet to the printing device by 
means the sheet re-feeding device to perform, on the reverse 
side of the first Surface-printed sheet, reverse printing corre 
sponding to the other one of the first engraved image and the 
second engraved image, and thus obtained first duplex 
printed sheet is guided to the sheet discharging device by the 
Switching device, while thus obtained second surface-printed 
sheet is guided to the sheet re-feeding device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 The above and other objects, features, and advan 
tages of the present invention will become more apparent 
from the following detailed description taken with the accom 
panying drawings, in which: 
0014 FIG. 1 is a front view showing the schematic con 
figuration of a duplex printing apparatus related to the first 
embodiment to which the present invention is applied: 
0015 FIG. 2 is a front view showing the schematic con 
figuration of a press roller attaching/detaching mechanism 
and a press roller which is separated from an outer peripheral 
Surface of a plate cylinder; 
0016 FIG. 3 is a plan vie showing the schematic configu 
ration of a re-feeding conveyance unit and of a sheet receiving 
board of the duplex printing apparatus; 
0017 FIG. 4 is a side view showing the schematic con 
figuration of the press roller attaching/detaching mechanism; 
0018 FIG. 5 is a front view showing the schematic con 
figuration of the press roller attaching/detaching mechanism 
and the press roller that is in contact with the outer peripheral 
surface of the plate cylinder; 
0019 FIG. 6 is a view showing a duplex master used in the 
duplex printing apparatus; 
0020 FIG. 7 is a view showing a simplex master used in 
the duplex printing apparatus; 
0021 FIG. 8 is a view showing the schematic configura 
tion of an operation panel of the duplex printing apparatus; 
0022 FIG.9 is a block diagram showing the configuration 
of control means of the duplex printing apparatus; 
0023 FIGS. 10 and 11 are front views each showing the 
schematic configuration of the Substantial part of a printing 
unit for explaining problems in continuous printing per 
formed by the duplex printing apparatus; 
0024 FIGS. 12 and 13 are front views each showing the 
schematic configuration of the Substantial part of the printing 
unit for explaining continuous printing operation performed 
by the duplex printing apparatus; 
0025 FIG. 14 is a plan view showing the schematic con 
figuration of the sheet receiving board according to the sec 
ond embodiment of the present invention; 
0026 FIG. 15 is a front view showing the schematic con 
figuration of the Substantial part of the printing unit for 
explaining the sheet receiving board; 
0027 FIG. 16 is a front view showing the schematic con 
figuration of the Substantial part of the printing unit for 
explaining the sheet receiving board according to the third 
embodiment; 
0028 FIG. 17 is a view showing the schematic configura 
tion of a drive mechanism of the sheet receiving board; 
0029 FIG. 18 is a view including a timing chart for 
explaining a slow-up operation in duplex printing in the first 
example of the present invention; 
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0030 FIG. 19 is a view including a timing chart for 
explaining the slow-up operation in duplex printing in the 
second example of the present invention; 
0031 FIG. 20 is a view including a timing chart for 
explaining the slow-up operation in duplex printing in the 
third example of the present invention; and 
0032 FIG. 21 is a view including a timing chart for 
explaining the slow-up operation in duplex printing in the 
fourth example of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0033. The embodiments of the present invention (referred 
to as "embodiment(s) hereinafter) including the best modes 
and examples for implementing the present invention are 
described hereinafter with reference to the drawings. 
0034. Throughout the embodiments, like reference char 
acters are used to indicate the components (members and 
elements) having the same functions, shapes and the like, 
after these components are explained. Therefore, the overlap 
ping explanations are omitted accordingly. When the expla 
nations are provided with reference to the components of the 
patent application publications and the like, Such explana 
tions are provided by adding the reference characters having 
parenthesis, to distinguish the components described in these 
publications including the abovementioned prior arts from 
those of each embodiment of the present invention. 
0035. A duplex printing apparatus 1 according to the first 
embodiment to which the present invention is applied is 
described with reference to FIG. 1 through FIG. 13. 
0036 First of all, the entire configuration of the duplex 
printing apparatus 1 is described with reference to FIG.1. In 
this drawing the duplex printing apparatus 1 has a printing 
unit 2 as printing means, an engraving unit 3, a sheet feeding 
unit 4 as sheet feeding means, a plate discharge unit 5 as plate 
discharging means, a sheet discharge unit 6 as sheet discharg 
ing means, an image reading unit 7, an auxiliary tray 8, sheet 
re-feeding means 9 having a sheet receiving board 40 and the 
like, a Switching member 10 as Switching means, and so on. 
0037. These components constituting the units/means of 
the duplex printing apparatus 1 are Substantially the same as 
the components described in, for example, the abovemen 
tioned Japanese Unexamined Patent Application Publication 
No. 2004-26373, except that a drive mechanism of a press 
roller and the name and the like of a multiple-step cam are 
different from those shown in FIG. 1 through FIG.9, FIG. 16 
and FIG. 17 of the abovementioned publication. The present 
invention relates to slow-up operation control on the printing 
speed when starting duplex printing, thus, from this stand 
point, the explanations on the configurations of the above 
units/means that are remotely related to the present invention 
are omitted accordingly. 
0038. The printing unit 2 that is disposed substantially in 
the center of an apparatus main body 11 has a printing drum 
12 (simply referred to as “plate cylinder 12 or "drum' here 
inafter) having a plate cylinder on an outer peripheral section 
thereof, and a press roller 13 serving as pressing means that is 
freely attached to or detached from the plate cylinder 12. 
0039. The plate cylinder 12 is mainly constituted by a pair 
of end plates, not shown, that are Supported rotatably around 
a spindle 14 serving as an ink Supply pump, a perforated 
Supporting plate, not shown, which is wrapped around an 
outer peripheral Surface of each end plate, and a mesh screen, 
not shown, that is wrapped around an outer peripheral Surface 
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of the unshown perforated Supporting plate. The plate cylin 
der 12 is rotary driven by a main motor (not shown) consti 
tuting plate cylinder drive means 121 (see FIG. 9) and is 
constituted so as to be detachable with respect to the appara 
tus main body 11. In this first embodiment the plate cylinder 
12 has a size so as to be able to handle up to an A3-size printed 
matter at the time of simplex printing. 
0040. The unshown main motor is constituted by, for 
example, a DC motor, and is coupled to the plate cylinder 12 
via drive force transmission means such as a gear, and to the 
press roller 13 via an endless belt, pulley or other drive force 
transmission means. The rotation speed of the main motor is 
controlled by control means 129 shown in FIG. 9 via a motor 
drive circuit, not shown, whereby the rotation speed of the 
plate cylinder 12, i.e., the printing speed, can be varied in five 
levels from a low speed of 60 rpm to a high speed of 120 rpm 
with increasing interval of 15 rpm. 
0041 Ink supply means 15 is disposed on the inside of the 
plate cylinder 12. The ink supply means 15 has the spindle 14, 
an ink roller 16, a doctor roller 17, and the like. 
0042. The ink roller 16 is supported rotatably between 
unshown side plates provided within the plate cylinder 12. 
The ink roller 16 is also disposed such that a peripheral 
Surface thereof is brought close to an inner peripheral Surface 
of the plate cylinder 12, and is rotary driven by drive means, 
not shown, in the same direction as the plate cylinder 12. The 
doctor roller 17 is also supported rotatably between the side 
plates. The doctor roller 17 is disposed such that a peripheral 
surface thereof is brought close to the peripheral surface of 
the ink roller 16, and is rotary driven by the unshown drive 
means in the direction opposite to that of the plate cylinder 12. 
The spindle 14 is provided with a plurality of small holes so 
that ink Supplied from the spindle 14 accumulates in a cross 
sectionally wedge-shaped space formed in a section where 
the ink roller 16 and the doctor roller 17 are adjacent to each 
other. As a result, an ink pool 18 is formed. 
0043. A stage section 19a forming a flat surface along a 
bus line of the plate cylinder 12 is formed on the outer periph 
eral surface of the plate cylinder 12. A clamper 19b for hold 
ing a leading edge of a master on the outer peripheral Surface 
of the plate cylinder 12 is disposed openably on the stage 
section 19a. The clamper 19b is opened and closed by open 
ing/closing means, not shown, which is provided on the appa 
ratus main body 11 side, when the plate cylinder 12 is rotated 
to a predetermined position. 
0044) The press roller 13 is disposed below the plate cyl 
inder 12. The press roller 13 is configured such that an oil 
resistant elastic body such as nitrile rubber (NBR) is wrapped 
around a metallic core section (axis section) 13a, and the 
press roller 13 is extended in an axis line direction of the 
spindle 14 of the plate cylinder 12. In the press roller 13 both 
ends of the core section 13a are supported rotatably by a pair 
of arm members 20, as shown in FIG. 2. Each of the arm 
members 20 having a shape of substantially a letter “L” is 
integrated by a pivot shaft 21 attached to a section in the 
vicinity of a bent section of the arm member 20, and the pivot 
shaft 21 is Supported rotatably or Swingably by the apparatus 
main body 11 within a range of predetermined angles. In the 
present embodiment, at least a peripheral Surface of the press 
roller 13 is constituted by an ink repellent member such as 
polytetrafluoroethylene resin. 
0045 An outer peripheral surface of the press roller 13 not 
only is constituted by the ink repellent member but also may 
be coated or adhered uniformly with glass beads such as glass 

May 29, 2008 

particles that are used for repelling dirt and stains on a printed 
matter in an offset printing machine, for example. Not only 
glass particles but also ceramic particles may be used. 
Accordingly, Swelling and inkblot that are caused when the 
press roller 13 comes into contact with the outer peripheral 
surface of the plate cylinder 12 or a duplex master 65 or 
simplex master 66 on the plate cylinder 12 can be minimized. 
0046. The press roller 13 is coupled to the main motor via 
the unshown drive force transmission means such as a toothed 
endless belt or pulley, and is rotary driven by the main motor 
at circumferential speed that is Substantially the same as the 
circumferential speed of the plate cylinder 12, as described 
above partially. The unshown toothed pulley on the driving 
side that rotary drives the press roller 13 is supported rotat 
ably by the pivot shaft 21. The rotary force of the plate 
cylinder 12 is transmitted to the driving pulley via the 
unshown drive force transmission means having the same 
configuration as the plate cylinder drive means (80) shown in, 
for example, FIG. 2 of Japanese Unexamined Patent Appli 
cation Publication No. 2001-191627 (e.g., a row of gears, or 
a combination of the pulley and endless belt). The core sec 
tion 13a of the press roller 13 is provided with a toothed 
driven pulley that is rotatably provided so as to transmit the 
drive force only in the counterclockwise direction shown by 
the arrow in the figure, via a one-way clutch, which is not 
shown. The toothed endless belt is extended between the 
driving pulley and the driven pulley. 
0047. It should be noted that the drive mechanism of the 
press roller 13 not only is configured as described above but 
also may be driven and rotated by the same plate cylinder (12) 
as shown in FIG. 1 and the like of Japanese Unexamined 
Patent Application Publication No. 2004-26373 mentioned 
above. 
0048. As shown in FIG. 2, not only the press roller 13 but 
also a sheet re-feeding guidance member 22, a sheet re 
feeding resist roller 23, a sheet re-feeding positioning mem 
ber 24, a sheet re-feeding conveyance unit 25, a cleaning 
roller 26, a guide plate 27, and the like are provided between 
the arm member 20. 
0049. The sheet re-feeding guidance member 22 and a 
sheet guide plate 31 are the same as those described in the 
paragraphs “0026” and “0027 of Japanese Unexamined 
Patent Application Publication No. 2004-26373 mentioned 
above. 
0050. The sheet re-feeding resist roller 23 serving as a 
sheet re-feeding resist member is disposed below the press 
roller 13. The roller-like sheet re-feeding resist roller 23 is 
supported rotatably on a spindle 23a, and the spindle 23a is 
attached to one end of a Swing arm 32. The Swing arm 32 is 
supported on a spindle 32a fixedly installed between the arm 
members 20, so as to swing freely at the bent section of the 
swing arm 32. The position where the swing arm 32 is dis 
posed is defined such that the sheet re-feeding resist roller 23 
is positioned in substantially the center of a width direction of 
the press roller 13, and such that the swing arm 32 itself is 
positioned in the middle of the position where each of rollers 
30 is disposed. 
0051. The other end of the swing arm 32 is attached with a 
plunger 33a of a pull-type solenoid 33 attached to one of the 
arm members 20 via a bracket, which is not shown, and one 
end of a tension spring 34 is fixed to one of the arm members 
20, and the other end of the tension sprint 34, which that 
applies a rotary biasing force to the Swing arm 32 in the 
counterclockwise direction in FIG. 2 with the spindle 32a as 
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a center, is fixed to the abovementioned other end of the Swing 
arm 32. In this configuration, the sheet re-feeding resist roller 
23 occupies a pressing position in which a peripheral Surface 
of the solenoid 33 is pressed against the peripheral surface of 
the press roller 13 by a predetermined pressing force when the 
solenoid 33 is ON/activated (simply described as “activated 
or switched ON” hereinafter), the pressing position being 
shown by the solid line in FIG. 2, and occupies a release 
position in which the peripheral surface of the solenoid 33 is 
released from the peripheral surface of the press roller 13 by 
the biasing force of the tension spring 34, the release position 
being shown by a two-dot chain line in FIG. 2, when the 
activation of the solenoid 33 is OFF/canceled (simply 
described as “canceled or switched OFF' hereinafter). 
0052. The sheet re-feeding conveyance unit 25 is disposed 
on the lower left side of the press roller 13. The sheet re 
feeding conveyance unit 25 has a conveyance unit main body 
35, a driving roller 36, a driven roller 37, an endless belt 38 
serving as a sheet conveyance member, a Suction fan 39 and 
the like, and has the auxiliary tray 8 on an upper Surface 
thereof integrally. The auxiliary tray 8 functions as sheet 
re-feeding storing means for temporarily storing sheets that 
have been printed on the front sides thereof by the printing 
unit 2. 

0053. The conveyance unit main body 35 as a housing, an 
upper surface of which is opened and width of the same is 
formed to be slightly narrower than the space between the arm 
members 20, has unshown bearings on both an upstream side 
and a downstream side of the sheet conveying direction, and 
the unshown bearings rotatably Support a driving shaft 36a 
and a driven shaft 37a respectively. Each end of the driving 
shaft 36a passes through each side face of the conveyance unit 
main body 35, and each end passing through is rotatably 
Supported on an unshown bearing member provided on the 
apparatus main body 11. Further, one of the ends of the 
driving shaft 36a is attached with an unshown driving gear, 
and the driving shaft36a is rotary driven by a conveyance unit 
drive motor 122 provided in the apparatus main body 11 (see 
FIG. 9). Each end of the driven shaft 37a is configured so as 
not to pass through each side face of the conveyance unit main 
body 35. 
0054. A boss 35a is integrally provided on the outside of 
each side face of the upstream end of the sheet conveying 
direction of the conveyance unit main body 35. Each boss 35a 
is loosely fitted to an unshown long hole formed on each arm 
member 20. In this configuration, the conveyance unit main 
body 35 can swing around the driving shaft36a along with the 
Swinging motion of each arm member 20, when the press 
roller 13 is attached and detached with respect to the plate 
cylinder 12 by a press roller attaching/detaching mechanism 
55, which will be described later. 
0055. The plurality of roller-like driving rollers 36 are 
integrally attached to the driving shafts 36a respectively, and 
a predetermined space is provided between the driving rollers 
36. The plurality of driven rollers 37 having the same shape as 
the driving rollers 36 are integrally attached to the driven 
shafts 37a respectively, with the same space therebetween as 
the driving rollers 36. The endless belt 38 is extended between 
a driving roller 36 and a corresponding driven roller 37 at a 
predetermined tension. The driving shaft 36a is rotary driven 
by the conveyance unit drive motor 122, whereby the endless 
belt 38 composed of a frictional resistance member is moved 
in a direction shown by the arrow in FIG. 2. 

May 29, 2008 

0056. The suction fan 39 is integrally attached to a lower 
surface of the conveyance unit main body 35, and the auxil 
iary tray 8 is integrally attached to the upper surface of the 
conveyance unit main body 35. The auxiliary tray 8 is con 
figured such that a part of the peripheral surface of each of the 
rollers 36 and 37 faces a sheet conveyance surface, as shown 
in FIG. 3. A plurality of holes 8b are formed on both sides of 
each endless belt 38 on the sheet conveying surface. A down 
stream end of the sheet conveying direction is provided inte 
grally with two end fences 8a for catching one end of a sheet 
PA, which has been delivered from the printing unit 2 and 
printed on the front side thereof. 
0057 The sheet re-feeding positioning member 24 for 
temporarily stopping, at a fixed position, the other end of the 
surface-printed sheet PA to be re-fed to the printing unit 2 by 
the sheet re-feeding conveyance unit 25 is disposed at the 
upstream end, in the sheet conveying direction, of the auxil 
iary tray 8. In the present embodiment two sheet re-feeding 
positioning members 24 are provided, and the auxiliary tray 8 
is integrally attached to each of the sheet re-feeding position 
ing members 24. Moreover, a sensor 8c, which serves as a 
Surface-printed sheet detecting member for detecting that the 
other end of the surface-printed sheet PA approaches the sheet 
re-feeding positioning member 24, is disposed on the auxil 
iary tray 8. When the sensor 8c detects the other end of the 
Surface-printed sheet PA, the sensor 8c outputs a signal to the 
control means 129 which will be described later. 

0058. The lower surface of the conveyance unit main body 
35, which is the surface attached with the suction fan 39, is 
provided with a hole section that is not shown. Accordingly, 
the suction fan 39 is activated, whereby negative pressure is 
generated inside of the conveyance unit main body 35, which 
is the housing, and the Surface-printed sheet PA is drawn to 
the upper surface of each moving endless belt 38. The suction 
force of the suction fan 39 and the frictional resistance force 
of the endless belt 38 are set to the extent that slippage is 
caused between the surface-printed sheet PA and each endless 
belt 38 when the other end of the surface-printed sheet PA 
abuts on the sheet re-feeding positioning member 24. 
0059. The sheet re-feeding means 9 is constituted by the 
abovementioned auxiliary tray 8, sheet re-feeding guidance 
member 22, sheet re-feeding resist roller 23, sheet re-feeding 
positioning member 24 and sheet re-feeding conveyance unit 
25. Also, the sheet re-feeding means 9 has the sheet receiving 
board 40 as the sheet receiving board shown in FIG. 1 and 
FIG.3 and other components, thus this sheet receiving board 
40 and the like will be described later. 

0060. The cleaning roller 26 for cleaning the peripheral 
surface of the press roller 13 is disposed in the section located 
in the vicinity of the press roller 13 and above the sheet 
re-feeding conveyance unit 25. The cleaning roller 26 is the 
same as the one described in the paragraphs “0038 and 
“0039 of Japanese Unexamined Patent Application Publica 
tion No. 2004-26373 mentioned above. 

0061 The guide plate 27 is disposed on the upper left side 
of the cleaning roller 26. Both ends of the guide plate 27 made 
of a plate material are fixedly provided in each arm member 
20, and the guide plate 27 guides the surface-printed sheet PA 
delivered from the printing unit 2, toward the auxiliary tray 8 
without causing the surface-printed sheet PA to contact the 
cleaning roller 26. The guide plate 27 is disposed on a position 
proximate to the peripheral surfaces of the press roller 13 and 
the cleaning roller 26. 
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0062. A rotatable cam follower 41 is disposed on the other 
end side of each arm member 20, which is opposite to the one 
end Supporting the press roller 13, in a manner that the cam 
followers 41 face the outside. Also, a print pressure spring 42 
is attached at one end to the apparatus main body 11 at the 
other end to each arm member 20 in the vicinity of the posi 
tion where the cam followers 41 of each arm member 20 are 
disposed. As a result, each arm member 20 is applied with a 
rotary biasing force in the clockwise direction in the figure, 
with the pivot shaft 21 as a center. 
0063 A multiple-step cam 43 having three cam plates 
43A, 43B and 43C is disposed in the vicinity of the left side of 
each cam follower 41. The camplates 43A, 43B and 43C are 
spaced from each other by a predetermined distance and fixed 
to a cam shaft 44, which is Supported movably in a sheet 
surface direction in FIG. 2 and both ends of which are rotat 
ably Supported on the apparatus main body 11. The camplate 
43B, the cam plate 43A, and the cam plate 43C are disposed 
in this order from the front of the apparatus. Each of the cam 
plates 43A, 43B and 43C has a disk-like base section concen 
tric with the cam shaft 44, and a projecting section (large 
diametersection); the projecting amount of the camplates are 
equal in amount to each other. As shown in FIG. 4, a rotary 
force is transmitted from the plate cylinder drive means 121 to 
the multiple-step cam 43 via a drive gear 45 attached to the 
camshaft 44 and a transmission gear 47 that is attached to a 
spindle 46 Supported rotatably on the apparatus main body 
11, whereby the multiple-step cam 43 is rotary drive in the 
clockwise direction in FIG. 2. 

0064. The press roller 13 occupies the release position 
shown in FIG. 2 in which, when any one of the projecting 
sections of the cam plates 43A, 43B and 43C is brought into 
contact with the cam follower 41, the peripheral surface of the 
press roller 13 is released from the peripheral surface of the 
plate cylinder 12. The press roller 13 occupies the pressing 
position shown in FIG. 5 in which, when the contact between 
any one of the projecting sections and the com follower 41 is 
canceled, the peripheral surface of the press roller 13 is 
pressed against the peripheral Surface of the plate cylinder 12 
by the biasing force of the print pressure spring 42. Each of 
the camplates 43A, 43B and 43C is configured such that the 
base section thereof is not brought into contact with the cam 
follower 41 when the press roller 13 occupies the pressing 
position. Regarding the shape of the projecting sections of 
each of the cam plates 43A, 43B and 43C, the projecting 
section of the cam plate 43A is formed such that the area of 
contact between the press roller 13 and the plate cylinder 12 
becomes a range obtained by combining all of the front Sur 
face region, intermediate region and reverse surface region 
shown in FIG. 1, the projecting section of the cam plate 43B 
is formed Such that the area of contact becomes the same size 
as the front Surface region, and the projecting section of the 
camplate 43C is formed such that the area of contact becomes 
a range obtained by combining a downstream section of the 
front Surface region, the intermediate region and the reverse 
surface region. Also, the cam plates 43A, 43B and 43C are 
spaced from each other by a distance significantly greater 
than the plate thickness of the arm member 20. 
0065. In FIG. 2, press roller locking means 180 for pre 
venting each arm member 20 from Swinging in a state in 
which the press roller 13 occupies the release position is 
disposed in the vicinity of the right side of each arm member 
20. 
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0066. The press roller locking means 180 has a hook mem 
ber 183 one end of which is fixed to a spindle 182 supported 
on the apparatus main body 11 so as to be able to freely rotate 
a predetermined angle, a pull-type print pressure Solenoid 181 
having a plunger 181a coupled to the other end of the hook 
member 183 via a pin, and a tension spring 184 serving as 
biasing means, one end of which is locked to the hook mem 
ber 183 between the spindle 182 and the pin, and the other end 
of which is locked to the apparatus main body 11. A hook 
section 183a that is selectively engaged with a cutout section 
20a formed on the other end of the arm member 20 is formed 
on the other end of the hook member 183. The tension spring 
184 swings and biases the hook section 183a of the hook 
member 183 in the clockwise direction with the spindle 182 
as a center, i.e., in a direction for constantly engaging them 
with the cutout section 20a of the arm member 20. 
0067. By controlling ON and OFF of the print pressure 
solenoid 181, a state of holding each arm member 20 and a 
state of canceling the same are selectively switched. As 
shown in FIG. 5, when the print pressure solenoid 181 is 
electrified and thereby activated, the hook section 183a is 
swung in the counterclockwise direction and downward, 
engagement between the arm member 20 and the cutout sec 
tion 20a is released, each arm member 20 swings in the 
clockwise direction and upward with the pivot shaft 21 as a 
center, and print pressure is applied to the plate cylinder 12 by 
the biasing force of the print pressure spring 42 via the press 
roller 13. The print pressure solenoid 181 is activated in a state 
in which the cam follower 41 is in contact with the projecting 
section of any one of the cam plates 43A, 43B and 43C. 
0068. As shown in FIG. 4, a moving arm 48 and a stepped 
cam 49 are disposed in the vicinity of the lower side of the 
camshaft 44. A bent section of the substantially L-shaped 
moving arm 48 is attached to a spindle 48a, which is rotatably 
supported on the apparatus main body 11. A roller 48b and a 
cam follower 48c are rotatably attached to one end and the 
other end of the arm 48, respectively. A tension spring 50 is 
attached at one end to the apparatus main body 11 and at the 
other end to a section between the other end and bent section 
of the arm 48, thereby rotary biasing the moving arm 48 in the 
clockwise direction in the figure, with the spindle 48a as a 
Center. 

0069. The roller 48b is disposed between disks 44a and 
44b that are attached to the intermediate section of the cam 
shaft 44 and spaced from each other. A peripheral surface of 
the cam follower 48c is caused to abut against a peripheral 
surface of the stepped cam 49 by the biasing force of the 
tension spring 50. The space between the disks 44a and 44b is 
set to be slightly greater than the diameter of the roller 48b. 
(0070. The stepped cam 49 has three cam sections 49a, 49b 
and 49c on its peripheral surface and is fixed to a spindle 51 
that is rotatably Supported on the apparatus main body 11. A 
gear 53 and a gear 54 held in mesh with the gear 53 that are 
attached to the output shaft of a stepping motor 52 attached to 
the apparatus main body 11 are attached the spindle 51. The 
stepped cam 49 is rotary driven in the direction shown by the 
arrow in FIG. 4 by activating the stepping motor 52. In this 
configuration, when the stepping motor 52 is activated and 
thereby the stepped cam 49 is rotated, the moving arm 48 
swings around the spindle 48a and causes the roller 48b to 
push the disk 44a or 44b, thereby causing the camshaft 44 to 
move in the right-and-left direction in FIG. 4. 
(0071. Each of the cam sections 49a, 49b and 49c is con 
figured so as to move the cam shaft 44 in the following 
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manner. That is, when the cam follower 48c and the cam 
section 49a come into contact with each other, the cam plate 
43B is moved to a position where it can contact the cam 
follower 41. When the cam follower 48c and the cam section 
49b come into contact with each other, the cam plate 43A is 
moved to a position where it can contact the cam follower 41. 
Also, when the cam follower 48c and the cam section 49c 
come into contact with each other, the camplate 43C is moved 
to a position where it can contact the cam follower 41. 
0072 The cam follower 41, print pressure spring 42, mul 

tiple-step cam 43, press roller locking means 180, moving 
arm 48, stepped cam 49 and stepping motor 52 constitute the 
press roller attaching/detaching mechanism 55. The activa 
tion of the press roller attaching/detaching mechanism 55 
selectively causes the press roller 13 to occupy the release 
position shown in FIG. 2 and the pressing position shown in 
FIG. 5. The print pressure solenoid 181 of the press roller 
locking means 180 and the stepping motor 52 constitute drive 
means of the press roller attaching/detaching mechanism 55. 
0073. A switching member 10 for switching the sheet 
conveyance path of the sheet P is disposed on the sheet con 
veyance path of the sheet Pat the left-hand side of the position 
where the plate cylinder 12 and the press roller 13 come into 
contact with each other (nip forming position). The Switching 
member 10 functions as Switching means for guiding a sheet, 
which has passed through the printing unit 2, to the sheet 
re-feeding means 9 or sheet discharge unit 6. The Switching 
member 10 is made of a plate material having substantially 
the same width as the plate cylinder 12 and press roller 13 and 
is fixed to a spindle at its downstream end of the sheet con 
veying direction, the spindle being Supported Swingably on 
the apparatus main body 11. When a solenoid 123 (see FIG.9) 
is activated, the upstream end of the sheet conveying direction 
that is formed into a cross-sectionally acute angle is selec 
tively located at a first displacement position indicated by the 
Solid line in FIG. 1 and a second displacement position indi 
cated by the two-dot chain line in the same drawing. 
0074 At the first displacement position, the switching 
member 10 is placed in a position where a leading edge 
thereof is brought close to the peripheral surface of the press 
roller 13 but does not interfere with the clamper 19b placed on 
the plate cylinder 12. At the second displacement position, the 
Switching member 10 is placed in a position where the leading 
edge thereof is brought close to the peripheral surface of the 
plate cylinder 12. When the switching member 10 occupies 
the first displacement position, the surface-printed sheet PA 
that has passed through the nip between the plate cylinder 12 
and the press roller 13 is guided to the sheet discharge unit 6. 
When the switching member 10 occupies the second dis 
placement position, the Surface-printed sheet PA is guided to 
the auxiliary tray 8 via the path between the guide plate 27 and 
a guide plate 56 fixed to the apparatus main body 11. 
0075. The engraving unit 3 is disposed in the upper right 
section of the apparatus main body 11. The engraving unit 3 
has a master holding member 57, a platen roller 58, a thermal 
head 59, cutting means 60, a master stocking section 61, a pair 
oftension rollers 62, a pair of turn rollers 63 and the like. The 
engraving unit 3 engraves a image on a master 64, which will 
be described later, to thereby create the duplex master 65 
having a first engraved image 65A and a second engraved 
image 65B shown in FIG. 6, or a simplex master 66 having a 
third engraved image 66A having a image Volume area for 
both first engraved image 65A and the second engraved image 
65B. The third engraved image 66A has an area that is the sum 
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of the two image areas of the first engraved image 65A and 
second engraved image 65B. The first engraved image 65A is 
formed at a position corresponding to the front Surface region 
shown in FIG. 1, when the duplex master 65 is wrapped 
around the outer peripheral surface of the plate cylinder 12. 
Also, the second engraved image 65B is formed at a position 
corresponding to the reverse Surface region. 
0076. The detailed configurations that constitute the 
engraving unit 3, including the master holding member 57. 
platen roller 58, thermal head 59 serving as engraving means, 
cutting means 60 having a stationary blade 60a and a movable 
blade 60b movably supported on the stationary blade 60a, 
master stocking section 61, pair of tension rollers 62 consti 
tuted by a driving roller 62a and a driven roller 62b, and pair 
of turn rollers 63 constituted by a driving roller 63a and a 
driven roller 63b, are the same as those described in, for 
example, the paragraphs “0052 through “0058 of Japanese 
Unexamined Patent Application Publication No. 2004 
26373, thus the explanations thereof are omitted. 
0077. The driving configurations including an unshown 
stepping motor for rotary driving the platen roller 58, tension 
roller pair 62, and turn roller pair 63, and the driving configu 
ration for driving the rest of the components of the engraving 
unit 3 are generically called "engraving drive means 124 (see 
FIG.9). 
0078. The sheet feeding unit 4 is disposed below the 
engraving unit 3. The sheet feeding unit 4 has a sheet feeding 
board 67, a sheet size detecting sensor 73 disposed on the 
sheet feeding board 67, a sheet feeding roller 68, a separating 
roller 69, a separating pad 70, a pair of resist rollers 71 and the 
like. 
007.9 The sheet feeding board 67 capable of stacking a 
large number of sheets P on the upper surface thereof is 
Supported on the apparatus main body 11 So as to be able to 
freely move vertically, and is vertically moved by sheet feed 
ing drive means 125 having lifting means (see FIG. 9). The 
upper surface of the sheet feeding board 67 on which a sheet 
P of A3 size can be placed in a profile position is provided 
with a pair of side fences 72 that are movably supported by an 
unshown rail memberina sheet width direction perpendicular 
to the sheet conveying direction. Furthermore, a free end of 
the sheet feeding board 67 is provided with a plurality of sheet 
size detecting sensors 73 for detecting the size of the stacked 
sheets P. 
0080. The sheet feeding roller 68 having a high frictional 
resistance member on the surface thereof is disposed above 
the sheet feeding board 67. The sheet feeding roller 68 is 
rotatably Supported on the unshown bracket that is Swingably 
supported on the apparatus main body 11. When the sheet 
feeding board 67 is lifted up by the unshown lifting means, the 
sheet feeding roller 68 is pressed against the top sheet P on the 
sheet feeding board 67 by a predetermined pressing force. 
The sheet feeding roller 68 is then rotary driven by the sheet 
feeding drive means 125. 
I0081. The separating roller 69 and the separating pad 70, 
each of which has a high frictional resistance member on the 
surface thereof, are disposed on the left side of the sheet 
feeding roller 68. The separating roller 69 is operatively con 
nected to the sheet feeding roller 68 via a timing belt 69a, and 
is rotary driven in Synchronization with and in the same 
direction as the sheet feeding roller 68 when the sheet feeding 
roller 68 is rotary driven. The separating pad 70 is pressed 
against the separating roller 69 by the biasing force of biasing 
means, which is not shown. 
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I0082. The pair of resist rollers 71 are disposed on the left 
side of the separating roller 69 and of the separating pad 70. A 
rotary drive force is transmitted from the plate cylinder drive 
means 121 via unshown drive force transmission means. Such 
as gears and a cam, to the resist roller pair 71 made up of a 
driving roller 71a and a driven roller 71b, whereby the driving 
roller 71a is rotated at a predetermined timing in Synchroni 
zation with the plate cylinder 12, and cooperates with the 
driven roller 71b pressed against the driving roller 71a to feed 
the sheet P toward the printing unit 2 at a predetermined 
timing. 
0083. Sheet feeding guide plates 136, 137 for guiding 
conveyance of the sheet Pfed from the sheet feeding unit 4 to 
the printing unit 2 are disposed respectively on the upstream 
side and the downstream side of the sheet conveying direction 
of the resist roller pair 71. Each of the sheet feeding guide 
plates 136 and 137 is fixed between unshown side plates of the 
apparatus main body 11. 
0084. The plate discharge unit 5 is disposed on the upper 

left side of the printing unit 2. The plate discharge unit 5 has 
an upper plate discharge member 74 constituted by a driving 
roller 78, driven roller 79, endless belt 80 and the like, a lower 
plate discharge member 75 constituted by a driving roller 81, 
driven roller 82, endless belt 83 and the like, a plate discharge 
box 76, a compression plate 77, and the like. The detailed 
configurations of these components are the same as those 
described in, for example, the paragraphs “0064 and “0065” 
of Japanese Unexamined Patent Application Publication No. 
2004-26373, thus the explanations thereof are omitted. The 
driving configurations for driving these components of the 
plate discharge unit 5 are generically called “plate discharge 
drive means 126' (see FIG.9). 
0085. The sheet discharge unit 6 is disposed below the 
plate discharge unit 5. The sheet discharge unit 6 has a sheet 
discharging conveyance unit 85 constituted by a peeling pawl 
84, driving roller 87, driven roller 88, endless belt 89, suction 
fan 90 and the like, and a catch tray 86. 
I0086 A plurality of peeling pawls 84 are disposed in the 
width direction of the plate cylinder 12, and are integrally 
attached to the spindle that is Swingably Supported on the 
apparatus main body 11. The plurality of peeling pawls 84 are 
swung by pawl Swinging means, not shown, and selectively 
occupy a position shown in the figure where the leading edge 
of each of the peeling pawls is brought closed to the periph 
eral surface of the plate cylinder 12, and a position where the 
leading edge is released from the outer peripheral Surface of 
the plate cylinder 12 for avoiding obstacles such as the 
clamper 19b. A drive force is transmitted from the plate 
cylinder drive means 121 to the unshown pawl Swinging 
means via drive force transmission means, not shown, 
whereby the peeling pawl 84 is swung in synchronization 
with the rotation of the plate cylinder 12. 
0087. The sheet feeding conveyance unit 85 is disposed 
below the peeling pawl 84 at the left-hand side of the switch 
ing member 10, and has the driving roller 87, driven roller 88, 
endless belt 89, suction fan 90 and the like. A plurality of the 
roller-like driving rollers 87 are attached to an unshown 
spindle Supported rotatably on an unshown unit side plate and 
are spaced from each other by a predetermined interval. Sheet 
discharging drive means 127 having a sheet discharging 
motor and the like (see FIG.9) causes the driving rollers 87 to 
rotate integrally with each other. A plurality of the driven 
rollers 88 are also provided on the unshown spindle supported 
rotatably on the same side plate and are spaced from each 
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other by the same interval as that of the driving rollers 87. The 
endless belt 89 is extended over each driving roller 87 and 
each corresponding driven roller 88. The suction fan 90 is 
disposed below the driving roller 87, driven roller 88 and 
endless belt 89. The sheet discharging conveyance unit 85 
draw the sheet P onto the endless belt 89 by means of the 
suction force of the suction fan 90, and a printed sheet PB is 
conveyed in a direction of the arrow shown in FIG. 1 by the 
rotation of each driving roller 87. 
I0088. The catch tray 86 for stacking, on the upper surface 
thereof, the printed sheet PB that has been conveyed by the 
sheet discharging conveyance unit 85 has one end fence 91 
that is movable in the sheet conveying direction, and a pair of 
side fences 92 that are movable in the sheet width direction. 
I0089. The image reading unit 7 is disposed in an upperpart 
of the apparatus main body 11. The image reading unit 7 has 
a contact glass 93 on which an original document is placed, a 
pressure plate 94 provided so as to be free to contact and 
separate from the contact glass 93, reflection mirrors 95, 96, 
97.98 and a fluorescent lamp 99 for scanning and reading an 
image of the original document, a lens 100 for condensing the 
scanned image of the original document, an image sensor 101 
Such as CCD for processing the condensed image, a plurality 
of original document size detecting sensors 102 for detecting 
the size of the original document, an image memory 135 for 
storing read image data, and the like. The operation of reading 
the image of the original document is executed by reading 
drive means 128 (see FIG. 9). 
I0090. Moreover, as shown in FIG. 1, a dog 133 is attached 
to an outer periphery of an unshown end plate constituting the 
plate cylinder 12. A home position sensor 134 is attached to 
the apparatus main body 11 in the vicinity of the plate cylin 
der 12. When the plate cylinder 12 occupies a position where 
the clamper 19b faces the press roller 13, the home position 
sensor 134 detects the dog 133 and outputs a signal toward the 
control means 129, which will be described later. 
0091 FIG. 8 shows an operation panel of the duplex print 
ing apparatus 1. As shown, the operation panel 103 provided 
on the top front part of the apparatus main body 11 has an 
engraving start key 104, a print start key 105, a trial print key 
106, a continuous key 107, a clear/stop key 108, numeral keys 
109, an enter key 110, a program key 111, a mode clear key 
112, printing speed setting keys 113, four direction keys 114, 
a sheet size setting key 115, a sheet thickness setting key 116, 
a duplex print key 117, a simplex print key 118, a display 
device 119 constituted by a seven segment LED, a display 
device 120 constituted by an LCD, and the like. 
0092. The detailed functions/configurations of these vari 
ous keys and display devices 119 and 120 are the same as 
those described in, for example, the paragraphs “0072 
through “0076' of Japanese Unexamined Patent Application 
Publication No. 2004-26373, thus the explanations thereof 
are omitted. 
0093. When a simplex printing mode for printing only on 
one side of the sheet P is set, the printing speed is normally set 
to the third speed (90 rpm: the speed indicated by a blackened 
part in a printing speed display section shown in FIG. 8), 
except for the versioning operation that is performed at 
extremely low speed (approximately 15 through 20 rpm), 
when the printing speed setting keys 113 are not pressed. 
Thus control of the slow-up operation where the printing 
speed reaches the set speed is performed Such that the speed 
is increased by one speed level every time when a single sheet 
is printed. 
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0094. However, when a duplex printing mode is set as in 
the following example, the slow-up operation is not consid 
ered until set speed is obtained. 
0095 FIG. 9 shows a block diagram of the control means 
used in the duplex printing apparatus 1. As shown, the control 
means 129 is constituted by a microcomputer having therein 
a CPU 130, ROM 131 and RAM 132, and this microcomputer 
is provided in the apparatus main body 11. 
0096. On the basis of various signals from the operation 
panel 103, detection signals from various sensors provided in 
the apparatus main body 11, and an operation program called 
from the ROM 131, the CPU 130 controls the operations of 
the drive means provided respectively in the printing unit 2. 
engraving unit 3, sheet feeding unit 4, plate discharge unit 5. 
sheet discharge unit 6 and image reading unit 7, the drive 
means of the press roller attaching/detaching mechanism 55 
provided in the printing unit 2 (stepping motor 52, print 
pressure solenoid 181), the solenoid 33 provided in the sheet 
re-feeding means 9, the suction fan 39, the conveyance unit 
drive motor 122, the solenoid 123 activating the switching 
member 10, and controls the operation of the entire duplex 
printing apparatus 1. 
0097. The ROM 131 stores the operation program of the 
entire duplex printingapparatus 1, and this operation program 
is called accordingly by the CPU 130. The RAM 132 has a 
function of temporarily storing a computation result of the 
CPU 130, and a function of storing data signals and ON/OFF 
signals that are set and inputted from the various keys and 
various sensors on the operation panel 103, according to need. 
Furthermore, the control means 129 determines the position 
of the plate cylinder 12 on the basis of a home position signal 
sent from the home position sensor 134 and a signal sent from 
an encoder, not shown, that is provided in the plate cylinder 
drive means 121. 
0098. On the basis of the above configurations, the opera 
tion of the duplex printing apparatus 1 without the sheet 
receiving board 40 is described hereinafter. 
0099. A user stacks the sheets P used for printing on the 
sheet feeding board 67, opens the pressure plate 94 to place an 
original document to be printed, on the contact glass 93, and 
then closes the pressure plate 94. Then, after setting the 
engraving conditions by means of the various keys on the 
operation panel 103, the user presses either one of the duplex 
print key 117 and the simplex print key 118 to set one of the 
printing modes, and presses the engraving start key 104. First, 
the situation in which the user presses the simplex print key 
118 to perform simplex printing is the same as the situation 
described in the paragraphs “0080 through “0094” of Japa 
nese Unexamined Patent Application Publication No. 2004 
26373, thus the explanations thereofare omitted. 
0100 Next, FIG. 18 is partially used to describe the case in 
which the duplex print key 117 is pressed to perform duplex 
printing. FIG. 18 includes the content related to the specific 
control of printing speed according to the following embodi 
ment, thus application of the drum speed (rotation speed of 
the plate cylinder printing speed) and the sheet receiving 
board is excluded. 
0101. When the user presses the engraving start key 104 
after setting a normal sheet or thin sheet P on the sheet feeding 
board 67 and confirming from the illumination of an LED 
117a that the duplex printing mode is set, a sheet size detec 
tion signal and an original document size detection signal are 
sent from the sensors 73, 102 respectively to the control 
means 129 as in the case where simplex printing is performed, 
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and the control means 129 compares these input signals. In 
this example, since the maximum sheet size printable by the 
plate cylinder 12 is A3, the maximum sheet size applicable at 
the time of duplex printing is A4 landscape. If the size of the 
original document and the sheet size are the same, as a result 
of comparison between these sizes, an image reading opera 
tion is performed immediately, but if the both sizes are dif 
ferent, the control means 129 displays an alarm message on 
the display device 120 to alert the user. 
0102. When the engraving start key 104 is pressed, the 
image reading unit 7 reads the first image of the original 
document as in the case of performing simplex printing. The 
read image of the original document is stored as a first image 
data signal in the image memory 135. Once the reading opera 
tion of reading the first original document is completed and 
the image data signal is stored in the image memory 135, the 
control means 129 displays a message, Such as “please set the 
second original document, on the display device 120. The 
user opens the pressure plate 94 to remove the first original 
document from the contact glass 93 in accordance with this 
displayed message, places the second original document, and 
closes the pressure plate 94. When a sensor, not shown, 
detects that the pressure plate 94 is closed, and another sensor, 
not shown, detects that the original document is placed on the 
contact glass 93, the reading operation is performed on the 
second original document, as with the first original document. 
The image of the read original document is stored as a second 
image data signal in the image memory 135. 
0103. In the present embodiment, the operation of reading 
the original document when the simplex printing mode is set 
(also called “in the simplex printing mode’ hereinafter) or 
when the duplex printing mode is set (also called “in the 
duplex printing mode’ hereinafter) is performed by the user 
opening/closing the pressure plate 94 and setting, on the 
contact glass 93, the original document to be read. Alterna 
tively, an ADF may be used to automatically convey the 
original document to the contact glass 93, or image data may 
be downloaded from an unshown external device (e.g., a 
computer). In addition, in the duplex printing mode, a single 
original document may be reversed and then conveyed to 
produce two pages of image data from the front and reverse 
sides of the original document. 
0104. In parallel with the image reading operation per 
formed by the image reading unit 7, the plate discharge unit 5 
performs a plate discharging operation as in the simplex 
printing mode. The plate cylinder 12, from the outer periph 
eral Surface of which a used master 64c is released, stops at a 
plate feed standby position, and the clamper 19b is opened by 
unshown opening/closing means. In parallel with this plate 
discharging operation, an engraving operation is performed 
by the engraving unit 3. The engraving operation is performed 
in the same sequence as in the simplex printing mode except 
that the first engraved image 65A and the second engraved 
image 65B are formed on a surface of a thermoplastic resin 
film of the master 64. At this moment, the images 65A and 
65B are engraved such that a predetermined blank section S is 
provided between the first engraved image 65A and the sec 
ond engraved image 65B as shown in FIG. 6. This predeter 
mined blank section S is placed in a position corresponding to 
the intermediate region shown in FIG. 1, when the duplex 
master 65 is wrapped around the outer peripheral surface of 
the plate cylinder 12. 
0105. The duplex master 65 on which the engraved images 
65A and 65B are formed is stored in the master stocking 
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section 61. When the duplex printing apparatus 1 enters the 
plate feed standby state after the completion of the plate 
discharging operation, the duplex master 65 is conveyed 
toward a space between the stage section 19a and the opened 
clamper 19b by the activation of the turn roller pair 63. Sub 
sequently, the plate cylinder 12 is intermittently rotated as in 
the simplex printing mode, so that the duplex master 65 is 
wrapped around the plate cylinder 12. After the two pages of 
image data are all delivered from the image memory 135, the 
cutting means 60 is activated to cut off the duplex master 65. 
The cut duplex master 65 is then pulled out of the engraving 
unit 3 by the rotation of the plate cylinder 12, and then the 
plate cylinder 12 is stopped at the home position, completing 
the engraving operation and plate feeding operation. 
0106 The plate feeding operation is followed by the ver 
Sioning operation and trial printing. The versioning operation 
is the same as the one described in the paragraphs “0101 
through “0114 of Japanese Unexamined Patent Application 
Publication No. 2004-26373, and the trial printing operation 
is the same as the one described in the paragraphs “0115.” 
through “0120” of the same publication, thus the explanations 
thereof are omitted. 
0107 The position, density or the like of an image is 
confirmed through the trial printing. When the print start key 
105 is pressed after the number of prints is input by means of 
the numeral keys 109, a new printing operation is executed. 
The present embodiment describes the case in which N is 
input as the number of prints. 
0108. Once the print start key 105 is pressed, the plate 
cylinder 12 stops at the home position as in the versioning and 
trail printing operations, and thereupon the stepping motor 52 
is activated to rotate the stepped cam 49 and activate the print 
pressure solenoid 181, whereby the cam section 49a is 
brought into contact with the cam follower 48c. As a result, 
the moving arm 48 is swung around the spindle 48a to move 
the camshaft 44 to the position where the camplate 43B can 
contact the cam follower 41. Thereafter, the activation of the 
print pressure solenoid 181 is canceled. 
0109 Subsequently, the sheet feeding roller 68, separating 
roller 69, driving rollers 36 and 87 and suction fans 39 and 90 
are driven while the plate cylinder 12 is rotary driven in the 
clockwise direction as viewed in FIG. 1 at the set printing 
speed (called “set speed hereinafter). Moreover, the first 
sheet P is pulled out of the sheet feeding board 67 such that the 
leading edge of this sheet is caused to abut on the nip section 
between the pair of resist rollers 71 (also simply called “resist 
roller pair 71 hereinafter) and is held temporarily. Then, after 
the clamper 19b passes through the position corresponding to 
the switching member 10, the solenoid 123 is activated to 
move the switching member 10 to the second displacement 
position. Thereafter, the driving roller 71a is rotary driven at 
a predetermined timing at which the leading edge of the 
image area of the first engraved image 65A of the duplex 
master 65 in the plate cylinder rotation direction reaches the 
position corresponding to the press roller 13, the duplex mas 
ter 65 being wrapped around the plate cylinder 12, whereby 
the first pulled out sheet P is conveyed toward the position 
between the plate cylinder 12 and the press roller 13. 
0110. At the above predetermined timing, the cam plate 
43B, which has been moved to the position where it can 
contact the cam follower 41, detaches the projecting section 
thereof from the cam follower 41, whereby the peripheral 
surface of the press roller 13 is pressed against the outer 
peripheral surface of the plate cylinder 12 by the biasing force 
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of the print pressure spring 42. As a result, the press roller 13 
presses the delivered first sheet P against the first engraved 
image 65A of the duple master 65, so that an image corre 
sponding to the first engraved image 65A is printed on the 
surface of the sheet, whereby a first surface-printed sheet PA 
is obtained. 
0111. The first surface-printed sheet PA is guided by the 
Switching member 10 occupying the second displacement 
position toward the sheet re-feeding means 9 while being 
gradually peeled off from the duplex master 65 on the outer 
peripheral surface of the plate cylinder by the leading edge of 
the switching member 10. The surface-printed sheet PA 
guided downward by the Switching member 10 abuts against 
the end fence 8a at one end via the path between the guide 
plates 27 and 56, and is then placed on the auxiliary tray 8. 
The endless belt 38 conveys, while holding, the surface 
printed sheet PA conveyed onto the auxiliary tray 8, in a 
direction shown by the arrow in FIG. 1, by means of the 
suction force of the suction fan 39, and the other end of this 
sheet (the rear end during printing of the first image 65A) is 
caused to abut against the sheet re-feeding positioning mem 
ber 24. At this moment, the sensor 8c detects the other end of 
the Surface-printed sheet PA, and the detection signal is out 
put from the sensor 8c toward the control means 129, whereby 
a command is sent from the control means 129 to stop the 
operation of the driving roller 36 and of the suction fan 39. 
0112 Even when a first surface-printed sheet PA is being 
guided to the auxiliary tray 8, the plate cylinder 12 is continu 
ously rotated. The press roller 13, after completing its contact 
with the front surface region of the plate cylinder 12, occupies 
the release position by causing the projecting section of the 
cam plate 43B to abut against the cam follower 41. This 
operation of the cam plate 43B prevents the reverse surface 
region of the plate cylinder 12 and the press roller 13 from 
contacting each other without having the sheet P whereby the 
transfer of the ink to the peripheral surface of the press roller 
13 can be avoided. At this moment, the print pressure solenoid 
181 is activated to hold the press roller 13 at the release 
position. Thereafter, the stepping motor 52 is activated to 
rotate the stepped cam 49, and the cam section 49b is caused 
to abut against the cam follower 48c. Accordingly, the moving 
arm 48 is Swung around the spindle 48a, and the camshaft 44 
is moved to the position where the camplate 43A can contact 
the cam follower 41. 

0113. At substantially the same time as the above opera 
tion, the sheet feeding roller 68 and separating roller 69 are 
driven to pull out the second sheet P from the sheet feeding 
board 67 and cause the leading edge of this sheet to abut 
against the resist roller pair 71. The driving roller 71a is rotary 
driven at the same predetermined timing as the timing men 
tioned above, and the pulled out second sheet P is fed toward 
the position between the plate cylinder 12 and the press roller 
13. 

0114. On the other hand, in the press roller attaching/ 
detaching mechanism 55, when the camshaft 44 is rotated to 
a position where the projecting section of the cam plate 43A 
can contact the cam follower 41, the activation of the print 
pressure solenoid 181 is canceled. At this moment, the plate 
cylinder 12, rotating in synchronization with the camshaft 44. 
occupies the position where a non-porous section faces the 
press roller 13, the non-porous section being a section other 
than the front Surface region, reverse Surface region and inter 
mediate region. Furthermore, the solenoid 123 is activated 
between the time when the front surface region of the plate 
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cylinder 12 passes through the section facing the press roller 
13 and the time when the clamper 19b faces the switching 
member 10 again, whereby the switching member 10 is dis 
placed from the second displacement position to the first 
displacement position. 
0115 Furthermore, the second sheet P is fed from the 
sheet feeding unit 4 at Substantially the same time as the above 
operation. After the second sheet P is temporarily stopped at 
the resist roller pair 71, the second sheet P is fed toward the 
printing unit 2 at the same timing as the first sheet P. After the 
switching member 10 is positioned to the first displacement 
position for avoiding collision with the clamper 19b, the 
Switching member 10 is again placed in the second displace 
ment position after the passage of the clamper 19b. 
0116. The fed second sheet P is pressed against the first 
engraved image 65A of the duplex master 65 by the press 
roller 13, and an image corresponding to the first engraved 
image 65A is printed on the surface of this sheet to obtain a 
second Surface-printed sheet PA. Subsequently, the Switching 
member 10 occupying the second displacement position 
peels, guides, and conveys this Surface-printed sheet PA to the 
auxiliary tray 8. At this moment, the solenoid 33 is activated 
at the same timing as the trial printing, and the Swing arm 32 
is swung around the spindle 32a in the clockwise direction as 
viewed in FIG. 2. Accordingly, the sheet re-feeding resist 
roller 23 is Swung from the release position to the pressing 
position. The first surface-printed sheet PA that is held in a 
state in which the other end thereof contacts the sheet re 
feeding positioning member 24 is caused to contact the 
peripheral surface of the press roller 13 rotating in the same 
circumferential speed as the plate cylinder 12, whereby the 
first surface-printed sheet PA is turned and re-fed/conveyed to 
the printing unit 2. After the rear end of the second surface 
printed sheet PA completely passes through the section of 
abutment between the plate cylinder 12 and the press roller 
13, the first surface-printed sheet PA passes through the posi 
tion where the intermediate region of the plate cylinder 12 
faces the press roller 13, is further sent to the section of 
abutment between the plate cylinder 12 and the press roller 13 
at the timing at which the reverse Surface region faces the 
press roller 13, and is then pressed against the second 
engraved image 65B of the duplex master 65 by the press 
roller 13, whereby an image corresponding to the second 
engraved image 65B is printed on the reverse side of the first 
surface-printed sheet PA to obtain a printed sheet PB. 
0117. During the above operation, the solenoid 123 is 
activated before the position where the intermediate region of 
the plate cylinder 12 faces the press roller 13 is occupied. 
Then the switching member 10 is displaced from the second 
displacement position to the first displacement position. 
Accordingly, the rear end (other end) of the second surface 
printed sheet PA guided by the switching member 10 passes 
through a small space between a lower surface 10a of the 
switching member 10 and the peripheral surface of the press 
roller 13, and is then guided to the auxiliary tray 8. The 
leading end (one end) of the first printed sheet PB that has 
been conveyed Subsequently is guided to the sheet discharg 
ing conveyance unit 85 along an upper surface 10b of the 
switching member 10. After the first printed sheet PB is 
peeled off from the duplex master 65 by the peeling pawl 84, 
the first printed sheet PB is conveyed by the sheet discharging 
conveyance unit 85 and then discharged to the catch tray 86. 
0118. Subsequently, a third sheet P is delivered from the 
sheet feeding unit 4. The third sheet P is temporarily held at 
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the resist roller pair 71, and thereafter delivered to the printing 
unit 2 at the same timing as the first and second sheets P. The 
switching member 10 is positioned at the first displaced posi 
tion for avoiding collision with the clamper 19b, and then 
positioned at the second displacement position again after 
passage of the clamper 19b. An image corresponding to the 
first engraved image 65A is printed on the front surface of the 
delivered third sheet P to obtain a surface-printed sheet PA. 
Thereafter, the surface-printed sheet PA is guided by the 
switching member 10 to the auxiliary tray 8. Then, the sole 
noid 33 is activated at a predetermined timing, and the second 
surface-printed sheet PA held on the auxiliary tray 8 is con 
veyed to the printing unit 2. 
0119 The second surface-printed sheet PA is sent to the 
section of abutment between the plate cylinder 12 and the 
press roller 13 at the same timing as the first surface-printed 
sheet PA. Then an image corresponding to the second 
engraved image 65B is printed on the reverse side of the 
second surface-printed sheet PA to obtain a second printed 
sheet PB. The switching member 10 is displaced from the 
second displacement position to the first displacement posi 
tion at the same timing as above, and the rear end (other end) 
of a third surface-printed sheet PA is guided to the auxiliary 
tray 8 via the small space between the lower surface 10a of the 
switching member 10 and the peripheral surface of the press 
roller 13. Subsequently, the leading end (one end) of the 
second printed sheet PB conveyed from the auxiliary tray 8 is 
guided to the sheet discharging conveyance unit 85 along the 
upper surface 10b of the switching member 10. After the 
second printed sheet PB is peeled off from the duplex master 
65 by the peeling pawl 84, the second printed sheet PB is 
conveyed by the sheet discharging conveyance unit 85 and 
then discharged to the catch tray 86. 
I0120 Hereinafter, the same printing operation as above is 
repeated until (N-1)"print is obtained. The N" sheet P is fed 
from the sheet feeding section 4, formed with an image cor 
responding to the first engraved image on its front side, and 
then guided to the auxiliary tray 8 as an N” surface-printed 
sheet PA. Subsequently, a (N-1)" surface-printed sheet PA is 
formed with an image corresponding to the second engraved 
image 65B on its reverse side, and then discharged to the catch 
tray 86 as a (N-1)" printed sheet PB. Thereafter, the print 
pressure solenoid 181 is activated to hold the press roller 13 at 
the release position, and the cam shaft 44 is shifted to the 
position where the cam plate 43C can contact the cam fol 
lower 41. Thereafter, the activation of the print pressure sole 
noid 181 is canceled. At this moment, the switching member 
10 remains in the first displacement position. 
I0121. At a first timing earlier than the time when the lead 
ing edge of the image area of the second engraved image 65B 
of duplex master 65 in the plate cylinder rotation direction 
arrives at the position corresponding to the press roller 13, the 
projecting section of the cam plate 43C that is moved to the 
position where it can contact the cam follower 41 is released 
from the cam follower 41, whereby the peripheral surface of 
the press roller 13 is pressed against the outer peripheral 
surface of the plate cylinder 12 by the biasing force of the 
print pressure spring 42. Thereafter, at a second timing 
slightly earlier than the time when the leading edge of the 
image area of the second engraved image 65B of the duplex 
master 65 in the plate cylinder rotation direction arrives at the 
position corresponding to the press roller 13, the solenoid 33 
is activated to Swing the moving arm 32 in the clockwise 
direction, as viewed in FIG. 2, around the spindle 32a. Con 
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sequently, the sheet re-feeding resist roller 23 is shifted from 
the release position to the pressing position, so that the 
stopped N" surface-printed sheet PA, the other end of which 
abuts against the sheet re-feeding positioning member 24, is 
caused to abut against the peripheral Surface of the press roller 
13 rotating at Substantially the same circumferential speed as 
the plate cylinder 12, whereby the N" surface-printed sheet 
PA is re-fed to the printing unit 2 while being turned. 
I0122) The N" surface-printed sheet PA is sent to the sec 
tion of abutment between the plate cylinder 12 and the press 
roller 13 at the same timing as the first surface-printed sheet 
PA, so that an image corresponding to the second engraved 
image 65B is printed on the reverse side of this sheet PA to 
obtain an N' printed sheet PB. The N' printed sheet PB is 
then guided by the upper surface 10b of the switching mem 
ber 10 to the sheet discharging conveyance unit 85, peeled off 
from the duplex master 65 by the peeling pawl 84, and then 
conveyed by the sheet discharging conveyance unit 85 to be 
discharged to the catch tray 86. Subsequently, upon the 
completion of contact between the press roller 13 and the 
reverse Surface region of the plate cylinder 12, the projecting 
section of the cam plate 43C contacts the cam follower 41, 
whereby the press roller 13 occupies the release position. This 
action of the cam plate 43C prevents the front surface region 
of the plate cylinder 12 and press roller 13 from contacting 
each other without having sheet P whereby the transfer of the 
ink to the peripheral surface of the press roller 13 can be 
avoided. At this moment, the print pressure solenoid 181 is 
activated to hold the press roller 13 at the release position, and 
then the plate cylinder 12 stops at the home position. The 
duplex printing apparatus 1 thus completes the printing 
operation and again enters the print standby State. 
0123. This duplex printing apparatus 1 achieve the advan 
tages/effects same as those described in, for example, the 
paragraphs “0131 through “0133 of Japanese Unexamined 
Patent Application Publication No. 2004-26373. 
0.124 However, the duplex printing apparatus 1 has the 
following defects in continuous printing. These defects are 
described below. 
0.125. In the abovementioned printing operation, when the 
second sheet P passes through the nip between the plate 
cylinder 12 and the press roller 13 and is then sent to the 
auxiliary tray 8 as the second surface-printed sheet PA2, the 
first surface-printed sheet PA1 is sent from the auxiliary tray 
8 toward the nip between the plate cylinder 12 and the press 
roller 13. At this moment, as shown in FIG. 10, one end of the 
surface-printed sheet PA2 contacts one end of the surface 
printed sheet PA1, whereby stain is generated by friction 
between the one end of the surface-printed sheet PA2 and the 
reverse side, and stain is generated by friction on the one end 
of the surface-printed sheet PA1 as well. 
0126. Also, the one end of the surface-printed sheet PA2 
has to be conveyed to the left side as viewed in the figure. 
However, there is a defect in which the one end contacts the 
one end of the surface-printed sheet PA1 conveyed to the right 
side in the figure, and the adhesive strength of the ink on the 
surface-printed sheet PA1 and conveyance force for convey 
ing the sheet to the right side of the figure negate the convey 
ance force for conveying the sheet P to the left side of the 
figure, whereby the Surface-printed sheet PA2 stops, causing 
a conveyance jam. 
0127. Furthermore, FIG. 11 shows that the plate cylinder 
12 is slightly rotated from the state shown in FIG. 10. How 
ever, there is a defect in which, after the surface-printed sheet 
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PA1 is conveyed, the surface-printed sheet PA2 is dropped on 
the auxiliary tray 8 having no sheets, and the drawn by the 
suction force of the activated suction fan 39 to the auxiliary 
tray 8, and the conveyance force for conveying the sheet to the 
left side of the figure is negated by the frictional force of the 
endless belt 38, whereby good conveyance of the surface 
printed sheet PA2 is interrupted, causing a conveyance jam. 
0128. In order to eliminate the defects described above, in 
the present embodiment the sheet receiving board 40 shown 
in FIG. 1 is provided on the auxiliary tray 8. Hereinafter, this 
sheet receiving board 40 is described. The sheet receiving 
board 40 functions as sheet catching means for catching the 
leading edge of the surface-printed sheet PA2 guided by the 
switching member 10 to the auxiliary tray 8. 
I0129. The sheet receiving board 40 is in the form of a 
cross-sectionally inverted “C” and has protrusions 40a, 40b, 
40c and 40don both sides thereofas shown in FIG.3. Each of 
the protrusions 40a, 40b, 40c and 40d is fitted to an unshown 
long hole formed on each side of the conveyance unit main 
body 35. Also, a cutout section 40e serving as a fitting section 
to which each end fence 8a can be fitted is formed on one end 
of the sheet receiving board 40. A rack section 40fextended to 
the other end is formed on each side of the sheet receiving 
board 40. The sheet receiving board 40 is disposed on a 
position that is apart from each endless belt 38, and the space 
between a lower surface of the position and each endless belt 
38 is set to be a predetermined space so that the surface 
printed sheet PA can be conveyed well on each endless belt 
38. 

0.130. A stepping motor 138 having two pinions 139 on an 
output shaft 138a is attached to the outside of one of the side 
plates of the conveyance unit main body 35. A leading end of 
the output shaft 138a is rotatably supported on the other side 
plate of the conveyance unit main body 35, and each of the 
pinions 139 is disposed on the position in the vicinity of each 
side plate of the conveyance unit main body 35, the position 
being a position where each pinion is engaged with each rack 
section 40f. 
I0131) A home position sensor 140 for detecting the home 
position of the sheet receiving board 40 is disposed in the 
vicinity of the stepping motor 138. The home position 140 is 
disposed on the position where the projecting section of the 
protrusion 40d can be detected, and a signal sent from the 
home position sensor 140 is output to the control means 129. 
0.132. In the above configuration, the sheet receiving board 
40 is selectively reciprocated between a first position and a 
second position by the stepping motor 138. The first position 
is a home position shown in FIG. 12 for catching one end of 
the surface-printed sheet PA2 conveyed from the printing unit 
2 proximate to the press roller 13, while the second position 
shown in FIG. 13 is a position where the other end of the 
surface-printed sheet PA2, which is farthest from the press 
roller 13 and placed on the upper surface thereof, is brought 
into contact with each endless belt 38. 
0.133 As described above, the stepping motor 138, each 
pinion 139 and each rack section 40f function as moving 
means for reciprocating the sheet receiving board 40 between 
the first position and the second position. 
I0134) Furthermore, the length of the sheet receiving board 
40 in the sheet conveying direction is set to a length in which 
one end of the surface-printed sheet PA2 is dropped from the 
sheet receiving board 40, when the sheet receiving board 40 
occupies the second position, and the other end of the Surface 
printed sheet PA2 on the sheet receiving board 40 is dropped 
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from the sheet receiving board 40 onto each endless belt 38 to 
convey the surface-printed sheet PA2 by using the sheet re 
feeding conveyance unit 25, and when the other end of this 
sheet abuts against the sheet re-feeding positioning member 
24. 
0135. By means of this operation of the sheet receiving 
board 40, the surface-printed sheet PA1 and the surface 
printed sheet PA2 can be prevented from contacting each 
other during continuous printing. Moreover, stain can be pre 
vented from occurring by friction between the one end and the 
reverse side of the surface-printed sheet PA2 and on the one 
end side of the surface-printed sheet PA1. In addition, a con 
Veyance jam can be prevented from occurring by conveying 
the surface-printed sheet PA2 in an excellent manner. 
0136. The operation of the stepping motor 138 reciprocat 
ing the sheet receiving board 40 may be controlled by the 
control means 129 on the basis of a signal from the sensor 8c, 
and the sheet receiving board 40 may be moved from the 
second position to the first position when the leading edge of 
the surface-printed sheet PA1 is detected by the sensor Bc. 
Accordingly, the surface-printed sheet PA2 can be securely 
Suctioned and conveyed by the sheet re-feeding conveyance 
unit 25. Furthermore, after the other end of this sheet abuts 
against the sheet re-feeding positioning member 24 and the 
one end is dropped from the sheet receiving board 40, the 
sheet receiving board 40 is moved from the second position to 
the first position, thus the sheet receiving board 40 and the 
surface-printed sheet PA2 can be securely prevented from 
interfering each other, and the occurrence of a sheet convey 
ance jam can be securely avoided. 
0.137 In addition, one end of the sheet receiving board 40 
has the cutout section 40e capable of being fitted to each end 
fence 8a. Therefore, the one end of the surface-printed sheet 
PA1 can be prevented from entering the section between the 
end fence 8a and the sheet receiving board 40, and thus 
caused sheet conveyance jam can be prevented from occur 
ring. 
0138 FIG. 14 and FIG. 15 show a sheet receiving board 
140 serving as sheet catching means used in a second embodi 
ment. This sheet receiving board 140 is different from the 
sheet receiving board 40 described in the first example in that 
the sheet receiving board 140 does not have a cutout section as 
a fitting section, that the sheet receiving board 140 has pro 
trusions 14.0a 140b, 140c and 140d same as the protrusions 
40a, 40b, 40c and 40d and a rack section 140f same as the rack 
section 40? and that the sheet receiving board 140 has a pair 
of side fences 140e and two end fences 140g. The other 
configurations of the sheet receiving board 140 are the same 
as those of the sheet receiving board 40. It should be noted in 
this second embodiment that the auxiliary tray 8 does not 
have the end fences 8a. 
0.139. Also, in this sheet receiving board 140 as well, the 
length thereof in the sheet conveying direction is set to a 
length in which the one end of the surface-printed sheet PA is 
dropped from the sheet receiving board 140, when the sheet 
receiving board 140 occupies the second position, and the 
other end of the surface-printed sheet PA on the sheet receiv 
ing board 40 is dropped from the sheet receiving board 140 
onto each endless belt 38 to convey the surface-printed sheet 
PA by using the sheet re-feeding conveyance unit 25, and 
when the other end of this sheet abuts against the sheet re 
feeding positioning member 24. 
0140 Specifically, in FIG. 14, the abovementioned length 

is set such that the distance L2 from both ends of the sheet 
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placed on the sheet receiving board 140 occupying the second 
position to the sheet re-feeding positioning member 24 is 
greater than the length L1 of the surface-printed sheet PA in 
the sheet conveying direction. It is appropriated that the dif 
ference between L1 and L2 be approximately 10 through 20 

0.141. By providing such configuration as described 
above, the position of the surface-printed sheet PA in its width 
direction can be determined by each side fence 140e, and the 
position of the same in its conveying direction is determined 
by the end fence 140g, thereby conveying the surface-printed 
sheet PA. Therefore, skew and displacement of the surface 
printed sheet PA that could occur when the sheet is dropped 
onto the auxiliary tray 8 can be effectively prevented from 
occurring, and the occurrence of a sheet conveyance jam can 
be avoided. 
0.142 FIG. 16 shows a sheet receiving board 141 serving 
as sheet catching means used in a third embodiment. This 
sheet receiving board 141 is different from the sheet receiving 
board 140 described in the second embodiment in that the 
sheet receiving board 141 has protrusions 141a 141b, 141c 
and 141d same as the protrusions 140a, 140b, 140c and 140d. 
and that the sheet receiving board 141 has a pair of side fences 
141e same as the pair of side fences 140e and two end fences 
141f same as the two end fences 140g. The other configura 
tions of the sheet receiving board 141 are the same as those of 
the sheet receiving board 140. It should be noted in the third 
embodiment that the auxiliary tray 8 does not have the end 
fences 8a, and the drive mechanism of the sheet receiving 
board 141 is also different. Moreover, the position where the 
cleaning roller 26 is disposed is also different, and the guide 
plate 27 is not provided. 
0143. Each of the protrusions 140a, 140b, 140c and 140d 

is fitted to a long hole 35c formed between both side plates 
35b (see FIG. 17) of the conveyance unit main body 35. The 
long hole 35c is formed at a tilt so as to be substantially the 
same as a path for dropping the Surface-printed sheet PA from 
the printing unit 2 onto the auxiliary tray 8. 
014.4 FIG. 17 shows the drive mechanism of the sheet 
receiving board 141. A first pulley 142 and a second pulley 
143 are rotatably supported in the vicinity of the place where 
the long hole 35c is formed between the both side plates 35b. 
An endless belt 144 is passed over the pulleys 142 and 143. A 
guide roller 145 that is rotatably supported between the both 
side plate 35b is disposed within and in contact with the 
endless belt 144, and the endless belt 144 is disposed below 
the long hole35c so as to have substantially the same shape as 
the long hole 35c. Also, an attachment section 141g that is 
integrally formed on the sheet receiving board 141 is fixed to 
the endless belt 144. 
0145 A driving gear 146 is attached to an unshown 
spindle of the first pulley 142, and this driving gear 146 is held 
in mesh with a pinion 148 that is attached to an output shaft 
147a of a stepping motor 147 attached to one of the side plates 
35b, the stepping motor 147 being capable of rotating in both 
forward and reverse directions. 
0146 In the above-described configuration, the forward 
and reverse operation of the stepping motor 147 selectively 
reciprocates the sheet receiving board 141 between a first 
position for catching one end of the surface-printed sheet PA 
shown by the solid line in FIG. 16 and a second position 
where the other end of the surface-printed sheet PA placed on 
the upper surface contact the endless belt 38 as shown by the 
two-dot chain line in FIG. 16. Also, in the vicinity of the 
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second pulley 143, there is disposed a home position sensor 
149 for detecting that the sheet receiving board 141 occupies 
the first position, i.e., the home position. 
0147 As described above, the sheet receiving board 141 
functions as sheet catching means for catching, at the first 
position in the vicinity of the printing unit 2, the leading edge 
of the surface-printed sheet PA2 guided by the switching 
member 10 to the auxiliary tray 8, and opening the leading 
edge of the surface-printed sheet PA2 at the second position 
that is closer to the upstream side of the sheet re-feeding 
means 9 than the first position. Moreover, the stepping motor 
147, driving gear 146, pinion 148, first pulley 142, second 
pulley 143, endless belt 144 and guide roller 145 function as 
moving means for reciprocating the sheet receiving board 141 
between the first position and the second position. 
0148. According to the third embodiment, the path where 
the sheet receiving board 141 reciprocally moves is config 
ured at a tile so as to be substantially the same as the path for 
dropping the Surface-printed sheet PA onto the auxiliary tray 
8. Accordingly, the surface-printed sheet PA on which print 
ing is performed by the printing unit 2 is conveyed while 
being received by the sheet receiving board 141 near the path 
where the surface-printed sheet PA moves, whereby the upper 
surface of the sheet receiving board 141 can smoothly catch 
the Surface-printed sheet PA, and a conveyance jam can be 
prevented from occurring, even if the sheet conditions, image 
conditions, environmental conditions and the like fluctuate. 
014.9 The sheet catching means and the moving means are 
not limited to those described above, and thus may be the 
moving guide (81) and moving means (87) serving as sheet 
holding means in place of the sheet catching means, as shown 
in, for example, FIG. 1 through FIG. 9 of Japanese Unexam 
ined Patent Application Publication No. 2005-262730. 
According to the duplex printing apparatus described in this 
publication, even the leading edge of a soft sheet can be 
inserted without resistance, and the leading edge of a surface 
printed sheet can be held securely and excellently. Moreover, 
it is possible to provide a duplex printing apparatus having a 
configuration simpler than that of a conventional single-step 
duplex printing apparatus having a one-plate cylinder and 
one-pressing means duplex printing apparatus capable of pre 
venting increase of the installation space, i.e., a new duplex 
printing apparatus that does not require the sheet re-feeding 
storing means of the conventional duplex printing apparatus. 
In addition, a surface-printed sheet delivered from the print 
ing unit and a Surface-printed sheet located in the sheet re 
feeding means are prevented from contacting each other so 
that stain generated by friction between the surface-printed 
sheets can be prevented from occurring. Accordingly, a con 
Veyance jam of the Surface-printed sheets can be prevented 
from occurring, and the Surface-printed sheets can be con 
veyed stably without causing the Surface-printed sheets to 
meander or skew. Thus there are effects that an image to be 
printed can be prevented from tilting during printing, and the 
resist is prevented from deteriorating because of the tilt. 
0150. Next, the slow-up operation performed during 
duplex printing according to the first example is described 
with reference to FIG. 18. 

0151. Hereinafter, the first embodiment that is applied to 
the duplex printing apparatus 1 having the sheet receiving 
board 141 of the abovementioned third embodiment is 
described. In the printing states and simplified timing charts 
shown in FIG. 18 and FIG. 19 through FIG. 21 according to 
the examples described later, “drum rotation” represents the 
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rotation of the plate cylinder 12, and the drum speed repre 
sents the rotation speed of the plate cylinder 12, i.e., the 
printing speed. Moreover, each arrow in “sheet feeding (sheet 
feeding board)' represents a sheet feeding period for feeding 
a sheet P from the sheet feeding board 67, each arrow in 
“sheet receiving board’ represents a conveying period for 
conveying a surface-printed sheet PA on the sheet receiving 
board 141, each arrow in “sheet re-feeding resist member 
represents an activation period in which the sheet re-feeding 
resist roller 23 is activated, and “print pressure solenoid sta 
tus' represents ON/OFF (activated/deactivated) status of the 
print pressure solenoid 181. 
0152 The simplified timing charts shown in FIG. 18 
through FIG. 21 only show the timings at which the main 
components, members and drive means are operated. How 
ever, not only these elements but also other components and 
drive means of the above-described duplex printing apparatus 
1 are included. Furthermore, the following examples shown 
in FIG. 18 through FIG. 21 respectively relate to the slow-up 
control of printing speed obtained when duplex printing is 
started, thus a small number of duplex prints is used to 
describe each example for simplification of description. 
However, each example is not limited to this number. 
0153. When printing is started in the simplex printing 
mode, the slow-up operation is carried out until the printing 
speed changes from a low speed to a set speed, while a single 
sheet is fed every rotation of the plate cylinder to perform 
printing. In the duplex printing mode as well, when duplex 
printing is started, the slow-up operation is performed until 
the printing speed changes from the low speed to the set speed 
as in the simplex printing mode. 
0154 During the duplex printing mode, as shown in FIG. 
18 and described in detail in the first embodiments through 
the third embodiments, Surface printing and reverse printing 
are performed at one rotation of the plate cylinder, without 
performing Surface printing on the first single sheet and 
reverse printing on the last sheet. However, Surface printing 
and reverse printing on the N" sheet (N is a natural number) 
are not performed during the same rotation of the plate cyl 
inder, but are performed alternately in each rotation. Specifi 
cally, at the first rotation of the plate cylinder when duplex 
printing is started, not reverse printing but surface printing is 
performed on the first sheet. Then, at the second rotation of 
the plate cylinder, Surface printing is performed on the second 
sheet and reverse printing is performed on the first sheet. In 
this manner, duplex printing on one sheet is completed. 
0.155. During this duplex printing, duplex printing on the 

first sheet is started at a low speed which is the lowest set 
speed of the duplex printing apparatus, and the printing speed 
is increased to a set speed in each rotation of the plate cylin 
der. Specifically, every time when the plate cylinder is rotated 
once in response to feeding of each sheet to the printing unit 
when duplex printing is started, the printing speed is Sub 
jected to the slow-up operation so as to be increased from the 
low speed to the set speed. 
0156. As shown in FIG. 16 and FIG. 18, when duplex 
printing is started, the first sheet P for Surface printing in 
duplex printing is fed from the sheet feeding board 67 at the 
first rotation of the plate cylinder 12. The sheet P is then 
moved to the camplate 43B at the second rotation of the plate 
cylinder 12. Surface printing is performed on the first deliv 
ered sheet, which is conveyed to the sheet re-feeding convey 
ance unit 25 by the sheet receiving board 141, and then the 
leading edge of thus obtained surface-printed sheet PA stops 
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at the position of the sheet re-feeding positioning member 24. 
At this moment, the first surface-printed sheet PA for duplex 
printing, which has stopped at the position of the sheet re 
feeding positioning member 24, is pressed at its leading edge 
against the peripheral surface of the press roller 13 by the 
lifting movement of the sheet re-feeding resist roller 23. The 
Surface-printed sheet PA is then fed again to the printing unit 
2 while being turned along the peripheral Surface of the press 
roller 13, whereby reverse printing on the first sheet for 
duplex printing is ended. The sheet is further guided to the 
sheet discharging conveyance unit 85 by the Switching mem 
ber 10, conveyed by the sheet discharging conveyance unit 
85, and discharged to and accumulated on the catch tray 86. 
0157. This operation is repeated to continuously execute 
the duplex printing. The last sheet for duplex printing, after 
Surface printing on the last sheet is performed, is not fed at a 
rotation for performing reverse printing. Also, only the same 
reverse printing as the one described above is executed with 
outperforming Surface printing. Specifically, the last Surface 
printed sheet PA for duplex printing that has stopped at the 
position of the sheet re-feeding positioning member 24 is 
pressed at its leading edge against the peripheral Surface of 
the press roller 13 by the lifting operation of the sheet re 
feeding resist roller 23, and thereby turned/re-fed to the print 
ing unit 2. In this manner, reverse printing on the last sheet for 
duplex printing is completed, and duplex printing on the set 
number of prints is completed. 
0158. The position where the rotation speed of the plate 
cylinder 12 is changed is not the home position of the plate 
cylinder 12 (called “HP hereinafter) but the front surface 
region of the plate cylinder 12 that has been rotated approxi 
mately 140 degrees from HP. Since a sheet P is delivered from 
the sheet feeding board 67, information on the rotation speed 
of the plate cylinder 12 needs to be transmitted to the control 
means 129 responsible for controlling feeding of the sheet, 
thus the time corresponding to the abovementioned angle is 
required. 
0159. Therefore, when duplex printing is started, a sheet is 
conveyed in response to a drum rotation (rotation of the plate 
cylinder 12) when the printing speed is increased to the set 
speed in each rotation of the plate cylinder 12, as shown in 
FIG. 18. At the first speed (60 rpm) of the first drum rotation, 
the first sheet for surface printing is delivered from the sheet 
feeding board 67 to perform Surface printing in the printing 
unit 2, and thus obtained surface-printed sheet PA is conveyed 
to the sheet re-feeding conveyance unit 25 by the sheet receiv 
ing board 141. At this moment, however, the drum speed 
(rotation speed of the plate cylinder 12) enters the second 
rotation and thus increases to become the second speed (75 
rpm) when printing pressure is applied to the Surface-printed 
sheet PA. 

(0160. Therefore, while the first surface-printed sheet PA 
for duplex printing is conveyed to the sheet re-feeding con 
veyance unit 25 by the sheet receiving board 141, the drum 
speed changes. In this case, if only the speed of conveying the 
sheet PA is increased by the increase of the drum speed, a 
problem occurs in which the first surface-printed sheet PA 
that has been conveyed too far is bent at the section between 
the lower surface 10a of the switching member 10 and the 
peripheral surface of the press roller 13 since the sheet is 
guided to the auxiliary tray 8 via the small space between the 
lower surface 10a of the switching member 10 and the periph 
eral surface of the press roller 13. Also, another problem 
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occurs in which the lower surface 10a of the switching mem 
ber 10 is pressed excessively and thereby deformed. 
0.161 For this reason, the conveyance speed of the sheet 
receiving board 141 needs to be controlled such that it 
increases in Synchronization with the drum speed. Conse 
quently, sheets can be conveyed without problems. 
0162. It should be noted that the printing speed is different 
between Surface printing and reverse printing performed on 
the same single printed sheet PB. Therefore, a difference in 
image density might occur. However, by providing a known 
print pressure adjusting mechanism (see, for example, the 
pressing force changing means 20 shown in FIG. 1 of Japa 
nese Unexamined Patent Application Publication H10 
44577) to perform print pressure control such that the print 
pressure is larger at the time of reverse printing than the print 
pressure obtained at the time of Surface printing, the image 
density difference can be reduced. 
0163 As described above, in the present example, the 
control means 129 controls, on the basis of a drum rotation 
position signal and a drum speed signal from the home posi 
tion sensor 134 and an unshown encoder sensor, the drive 
means of the sheet feeding unit 4, printing unit 2, sheet re 
feeding means 9, sheet discharge unit 6 and Switching mem 
ber 10, Such that the printing speed (drum speed) slows up 
from a low speed to a set speed in each rotation of the plate 
cylinder in response to feeding of each sheet P to the printing 
unit 2 when duplex printing is started, i.e., Such that the 
operations/timings of the drive means/members shown in 
FIG. 18 are satisfied. The control means 129 further controls 
the stepping motor 147 of the sheet re-feeding means 9 such 
that the conveyance speed of the sheet receiving board 141 
synchronizes with the printing speed (drum speed). 
0164. Next, the slow-up operation performed during 
duplex printing according to the second example is described 
with reference to FIG. 19. 

0.165. In the first example described above, the convey 
ance speed of the sheet receiving board 141 needs to be 
controlled such that it increases in synchronization with the 
drum speed. However, this complicates the control of con 
Veyance because the conveyance speed of the sheet receiving 
board 141 needs to be set in accordance with the drum speed, 
and because the drum speed does not increase constantly in 
accordance with the speed of each rotation. Therefore, as 
shown in FIG. 19, the invention of this second example 
enables the slow-up operation to be performed on the printing 
speed so that it increases from a low speed to the set speed, 
every time when performing simplex printing of duplex print 
ing, without performing control of synchronizing the convey 
ance speed of the sheet receiving board 141 is not synchro 
nized with the drum speed. 
0166 As shown in FIG. 19, when duplex printing is 
started, at the first speed (60 rpm) of the first drum rotation, 
the first sheet for surface printing is delivered from the sheet 
feeding board 67 to perform surface printing, thus obtained 
surface-printed sheet PA is conveyed to the sheet re-feeding 
conveyance unit 25 by the sheet receiving board 141 during 
the second drum rotation, and then the leading edge of this 
sheet PA is caused to stop at the position of the sheet re 
feeding positioning member 24. At this moment, both the 
drum speed of the first drum rotation and the drum speed of 
the second drum rotation are set to the same first speed (60 
rpm), whereby the conveyance speed of the sheet receiving 
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board 141 becomes the same as the drum speed. Conse 
quently, it is not necessary to synchronize the conveyance 
speed with the drum speed. 
0167 At the third drum rotation, the print pressure sole 
noid 181 is switched off to remove print pressure. Specifi 
cally, the drum is idled with respect to the plate cylinder 12 so 
as not to press the press roller 13. This idling is used to change 
the drum speed to the second speed (75 rpm) to deliver the 
second surface-printed sheet P from the sheet feeding board 
67. Then, at the fourth drum rotation surface printing is per 
formed in the printing unit 2, and the conveyance speed of the 
sheet receiving board 141 for conveying thus obtained sur 
face-printed sheet PA is set to the same speed as the drum 
speed (second speed: 75 rpm). Subsequently, the same duplex 
printing operation is repeated to perform duplex printing 
while increasing the printing speed to the set speed. 
0168 Since the third drum rotation is used as idling rota 
tion in order to set the conveyance speed of the sheet receiving 
board 141 to the same speed as the drum speed, thus Surface 
printing cannot be performed on the second sheet P to be sent, 
as in the first example described above. However, although 
sheets are fed every other rotation (every two rotations) of the 
plate cylinder 12 by using this method, the slow-up operation 
can be performed at the time of duplex printing, without 
synchronizing the conveyance speed of the sheet receiving 
board 141 with the rotation speed of the plate cylinder 12. 
0169 Moreover, the time for drying the surface-printed 
sheet PA can be ensured by using the idling. It should be noted 
that the printing speed is different between surface printing 
and reverse printing performed on the same single printed 
sheet PB. Therefore, a difference in image density might 
occur. However, by providing the known print pressure 
adjusting mechanism (see, for example, the pressing force 
changing means 20 shown in FIG. 1 of Japanese Unexamined 
Patent Application Publication H10-44577) to perform print 
pressure control such that the print pressure is larger at the 
time of reverse printing than the print pressure obtained at the 
time of Surface printing, the image density difference can be 
reduced. 
0170 As described above, in the present example, the 
control means 129 controls, on the basis of the drum rotation 
position signal and the drum speed signal from the home 
position sensor 134 and the unshown encoder sensor, the 
drive means of the sheet feeding unit 4, printing unit 2, sheet 
discharge unit 6, sheet re-feeding means 9 and Switching 
member 10, such that the printing speed slows up from a low 
speed to a set speed in each simplex printing in duplex print 
ing, i.e., for every two rotations of the plate cylinder when 
duplex printing is started, i.e., such that the operations/tim 
ings of the drive means/members shown in FIG. 19 are satis 
fied. The control means 129 further controls the press roller 
attaching/detaching mechanism 55 (print pressure Solenoid 
181) of the printing unit 2 in each rotation of the plate cylin 
der. 
0171 Next, the slow-up operation performed during 
duplex printing according to the third example is described 
with reference to FIG. 20. 
0172 During the duplex printing mode, Surface printing 
and reverse printing are performed at one rotation of the plate 
cylinder, as described above. However, Surface printing and 
reverse printing are not performed at the same rotation of the 
plate cylinder, but are performed alternately in each rotation. 
Specifically, at the first rotation of the plate cylinder when 
duplex printing is started, not reverse printing but Surface 
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printing is performed on the first sheet. Then, at the second 
rotation of the plate cylinder, Surface printing is performed on 
the second sheet and reverse printing is performed on the first 
sheet. In this manner, duplex printing on one sheet is com 
pleted. 
0173 Therefore, a single printed matter that is being sub 
jected to slow-up printing in duplex printing is Subjected to 
Surface printing and reverse printing at different printing 
speeds. 
0.174. It is known that in stencil printing the image densi 
ties of an obtained printed matter fluctuate due to the differ 
ence in the printing speed. Such phenomenon occurs because 
the press roller 13 facing the ink roller 16 presses the plate 
cylinder 12 at the time of printing, and thereby the time 
required when the ink within the plate cylinder 12 bleeds on 
a sheet through the plate cylinder 12 and the simplex master 
varies according to the printing speed. 
0.175. Therefore, there is devised a printing method that 
does not cause a difference in the printed image density 
between the surface-printed side and the reverse-printed side 
of a printed matter that is being Subjected to slow-up printing 
in duplex printing. 
0176). As shown in FIG. 20, when duplex printing is 
started, at the first speed (60 rpm) of the first drum rotation, 
the first sheet for surface printing is delivered from the sheet 
feeding board 67 to perform surface printing, thus obtained 
surface-printed sheet PA is conveyed to the sheet re-feeding 
conveyance unit 25 by the sheet receiving board 141 during 
the second drum rotation, and then the leading edge of this 
sheet is caused to stop at the position of the sheet re-feeding 
positioning member 24. At this moment, both the first speed 
(60 rpm) of the first drum rotation and the printing speed of 
the second rotation are set to the same first speed (60 rpm), 
whereby the conveyance speed of the sheet receiving board 
141 becomes the same as the rotation speed (printing speed) 
of the plate cylinder 12. Consequently, it is not necessary to 
synchronize the conveyance speed of the sheet receiving 
board 141 with the drum speed. The speed of the third drum 
rotation is set to the same first speed (60 rpm), and this 
rotation is used as idling rotation. Switching is made to the 
camplate 43A during the third idling rotation in order to move 
the sheet from the camplate 43A used for surface printing to 
the camplate 43C used only for reverse printing. The speed of 
the fourth drum rotation is set to the same first speed (60 rpm) 
to switch to move the sheet to the camplate 43C used only for 
reverse printing, and reverse printing on the first sheet for 
duplex printing is completed. 
0177. With the above-described operation, duplex print 
ing is repeated while increasing the drum speed in order to 
slow up duplex printing speed, after duplex printing on the 
first sheet is completed. At the time of slow-up printing where 
the printing speed is increased to the set speed when duplex 
printing is started, the printing speed slows up from the low 
speed for each duplex printing, whereby duplex printing can 
be performed without causing a difference in image density 
between the front side and the reverse side of a double-printed 
sheet even at the time of the slow-up printing. 
0.178 The duplex printing apparatus 1 of the present 
example has a mechanism in which a sheet cannot be moved 
directly from the camplate 43B used only for surface printing 
to the cam plate 43C used only for reverse printing, or from 
the cam plate 43C to the cam plate 43B, thus cam switching 
has to be performed via the cam plate 43A used for duplex 
printing. Also, the drum speed obtained when Switching is 
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made via the cam plate 43A is switched (see the idling rota 
tion at the fifth rotation). Moreover, the third and fifth idling 
rotations are used so that the time for drying a printed matter 
can be ensured. 
0179. As described above, in the present example, the 
control means 129 controls, on the basis of the drum rotation 
position signal and the drum speed signal from the home 
position sensor 134 and the unshown encoder sensor, the 
drive means of the sheet feeding unit 4, printing unit 2, sheet 
discharge unit 6, sheet re-feeding means 9 and Switching 
member 10 in response to the printing speed (rotation speed 
of the plate cylinder 12) subjected to the slow-up operation, 
Such that the printing speed slows up from a low speed to a set 
speed at every speed level in each duplex printing, i.e., for 
every four rotations of the plate cylinder when duplex printing 
is started, i.e., such that the operations/timings of the drive 
means/members shown in FIG. 20 are satisfied. The control 
means 129 further controls the press roller attaching/detach 
ing mechanism 55 (print pressure solenoid 181) of the print 
ing unit 2, every two rotations of the plate cylinder. 
0180. Next, the slow-up operation performed during 
duplex printing according to the fourth example is described 
with reference to FIG. 21. 
0181. As described in the third example shown in FIG. 20. 
even when performing printing during the slow-up printing 
when duplex printing is started, the printing method is used in 
which a difference in the printed image density is not caused 
between the surface-printed side and reverse-printed side. 
Consequently, it requires a long time to increase the printing 
speed to the set speed, because duplex printing is repeated 
while increasing the drum speed in order to slow-up duplex 
printing speed after completing duplex printing on one sheet. 
0182. Therefore, there is devised an invention in which 
feeding of a sheet is stopped during the slow-up operation 
performed on the printing speed, until the printing speed 
becomes the set speed when duplex printing is started, and 
then feeding of the sheet is started when the printing speed 
becomes the set speed, so that duplex printing can be per 
formed without wasting the slow-up time. 
0183. As shown in FIG.21, feeding of the sheet P from the 
sheet feeding unit 4 is stopped during the slow-up operation 
performed on the printing speed, until the printing speed 
becomes the set speed (e.g., the fourth speed (105 rpm) in this 
example) when duplex printing is started. Then, when the 
printing speed becomes the set speed (fourth speed), feeding 
of the sheet P from the sheet feeding unit 4 is started. In this 
manner, duplex printing can be performed normally without 
wasting the slow-up time. 
0184 As a mechanism for controlling the image density of 
a stencil printing apparatus, there is the abovementioned 
known print pressure changing mechanism, and a print pres 
Sure adjusting mechanism is also known (see, for example, 
the pressing force changing means 20 shown in FIG. 1 of 
Japanese Unexamined Patent Application Publication H10 
44577). By using Such mechanisms, print pressure is applied 
by the print pressure changing mechanism to control the 
image density, whereby it is possible to respond to a rise of the 
image density obtained when duplex printing is started. This 
control is also effective in slowing up the printing speed when 
printing is started in the simplex print mode. 
0185. By using the print pressure changing mechanism 
simultaneously, sheet feeding is stopped during the slow-up 
operation for increasing the printing speed to the set speed at 
the time of duplex printing, and sheet feed is started when the 
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printing speed becomes the set speed, whereby duplex print 
ing can be performed from the first sheet for duplex printing 
without wasting the slow-up time and without generating a 
difference between the image density on both front and 
reverse sides of the sheet. 
0186. As described above, in the present example, the 
control means 129 controls, on the basis of the drum rotation 
position signal and the drum speed signal from the home 
position sensor 134 and the unshown encoder sensor, the 
drive means of the sheet feeding unit 4, printing unit 2, sheet 
discharge unit 6, sheet re-feeding means 9 and Switching 
member 10, such that feeding of a sheet P is stopped tempo 
rarily by means of the drive means of the sheet feeding unit 4 
during the slow-up operation performed on the printing 
speed, and then feeding of the sheet P is started by means of 
the drive means of the sheet feeding unit 4 when the printing 
speed slows up to the set speed, i.e., such that the operations/ 
timings of the drive means/members shown in FIG. 21 are 
satisfied. 
0187. As described in the first through fourth examples 
with reference to FIG. 18through FIG.21, there are types and 
characteristics in the slow-up operation in duplex printing. It 
is troublesome for the user to select and set the characteristics 
when duplex printing is started. 
0188 Therefore, a duplex printing mode corresponding to 
the type of slow-up operation, which indicates the type of 
duplex printing desired by the user, is selected and displayed 
on the display device 120 of the operation panel 103, and the 
select/set keys 120a through 120d are used to select the type 
of slow-up operation, whereby the slow-up operation of 
duplex printing is automatically executed when starting print 
1ng. 
0189 At this moment, the display device 120 and the 
select/set keys 120a through 120d function as selecting 
means for selecting the duplex printing mode corresponding 
to the type of slow-up operation in the first through fourth 
examples. The control means 129 shown in FIG. 9 functions 
as the control means for slowing up the printing speed so as to 
correspond to the selected duplex printing mode, on the basis 
of signals from the select/set keys 120a through 120d. 
0190. The examples of the selections of the duplex print 
ing modes corresponding to the type of the slow-up operation 
include the following four types of duplex printing modes in 
the state in which the duplex printing mode is set. 
0191) A “shorted duplex printing mode” is a duplex print 
ing mode for slowing up the printing speed from the lowest 
speed in the shortest amount of time. When this mode is 
selected, duplex printing is performed using the duplex print 
ing slow-up operation described in the first example in FIG. 
18. 
0.192 A “clean duplex printing mode” is a duplex printing 
mode for slowing up the printing speed from the lowest speed 
in the shortest amount of time when Surface printing and 
reverse printing in duplex printing are performed, and is a 
mode that does not produce stain caused when the printing 
speed is changed in duplex printing. When this mode is 
selected, duplex printing is performed using the duplex print 
ing slow-up operation described in the second example in 
FIG. 19. 
0193 A “cleanest duplex printing mode' is a duplex print 
ing mode for increasing the printing speed from the lowest 
speed to perform duplex printing without generating a differ 
ence in image density between the Surface-printed side and 
the reverse-printed side. When this mode is selected, duplex 
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printing is performed using the duplex printing slow-up 
operation described in the third example. 
0194 A“fast and clean duplex printing mode” is a printing 
mode for starting duplex printing when the printing speed is 
the set speed, and is a duplex printing mode for performing 
duplex printing at the highest speed and without generating a 
difference in image density between the surface-printed side 
and the reverse-printed side. When this mode is selected, 
duplex printing is performed using the duplex printing slow 
up operation described in the fourth example in FIG. 21. 
0.195 These selections “shorted duplex printing mode.” 
"clean duplex printing mode.” “cleanest duplex printing 
mode.” and “fast and clean duplex printing mode.” are dis 
played on the display device 120 of the operation panel 103. 
The user operates any one of the select/set keys 120a through 
120d to, for example, display inversely in black and white and 
selects a mode. In this manner, the control means 129 shown 
in FIG. 9 controls the drive means of the respective sheet 
feeding unit 4, printing unit 2, sheet discharge unit 6 and sheet 
re-feeding means 9 so as to execute the slow-up operation 
selected from the four types of duplex printing modes, on the 
basis of an output signal from the selected one of the select/set 
keys 120a through 120d. Accordingly, automatic change is 
made to the slow-up operation corresponding to the duplex 
printing mode desired by the user. As a result, duplex printing 
desired by the user can be performed automatically. 
0196. As described above, by selecting the displayed four 
duplex printing modes, duplex printing slow-up operation 
can be automatically executed when printing is started, but it 
is troublesome for the user to select/set the printing mode 
each time. 
0197) Therefore, there is an idea of providing changing 
means for changing the four types of duplex printing modes to 
a duplex printing mode that is normally used, the four types of 
duplex printing modes being set beforehand as, for example, 
the initial conditions when setting up the duplex printing 
apparatus, and determining the type of duplex printing 
desired by the user. 
0198 For example, the “shortest duplex printing mode of 
the four types of duplex printing modes is taken as the duplex 
printing mode that is normally used and displayed on the 
display device 120, and the user operates the select/set keys 
120a through 120d to select this mode. 
0199. At this moment, the select/set keys 120a through 
120d function as the changing means for changing to the 
normally used printing mode in accordance with the type of 
slow-up operation. The control means 129 shown in FIG. 9 
functions as means for controlling the drive means of the 
respective sheet feeding unit 4, printing unit 2, sheet dis 
charge unit 6 and sheet re-feeding means 9, so as to perform 
the slow-up operation corresponding to the “shortest duplex 
printing mode” as the normally used duplex printing mode, 
on the basis of the output signal from any one of the select/set 
keys 120a through 120d. As a result, the slow-up operation 
corresponding to the duplex printing mode desired by the user 
can be automatically executed. 
0200 Furthermore, selection can be made by re-pressing 
the select/set keys 120a through 120d so that the selected item 
can be changed. 
0201 The present invention can be applied not only to the 
above-described duplex printing apparatus 1 but also to the 
duplex printing apparatus having a configuration shown in 
FIG. 1 of Japanese Unexamined Patent Application Publica 
tion No. 2005-262730. 
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0202 According to the present invention, the following 
effects are obtained. 

0203 (1) The control means controls the drive means of 
the respective sheet feeding means, printing means, sheet 
discharging means, sheet re-feeding means and Switching 
means, such that the printing speed slows up from a low speed 
to a set speed when duplex printing is started. Therefore, 
duplex printing can be performed in the same manner as the 
simplex printing. 
0204 (2) The control means controls the drive means of 
the respective sheet feeding means, printing means, sheet 
discharging means, sheet re-feeding means and Switching 
means, such that the printing speed slows up from the low 
speed to the set speed in each rotation of the plate cylinder, the 
rotation corresponding to feeding of each paper to the print 
ing means. Therefore, duplex printing can be performed nor 
mally even when slow-up printing is performed. 
0205 (3) The control means controls the drive means of 
the respective sheet feeding means, printing means, sheet 
discharging means, sheet re-feeding means and Switching 
means, such that the printing speed slows up from the low 
speed to the set speed in each simplex printing in duplex 
printing. Therefore, duplex printing can be performed nor 
mally even when slow-up printing is performed. 
0206 (4) The control means controls the drive means of 
the respective sheet feeding means, printing means, sheet 
discharging means, sheet re-feeding means and Switching 
means, such that the printing speed slows up from the low 
speed to the set speed in each sheet to be subjected to duplex 
printing. Therefore, duplex printing can be performed with 
out generating a difference in image density between the front 
side and the reverse side of a sheet in duplex printing, even 
when slow-up printing is performed. 
0207 (5) The control means controls the drive means of 
the respective sheet feeding means, printing means, sheet 
discharging means, sheet re-feeding means and Switching 
means. Such that sheet feeding is temporarily stopped by 
means of the sheet feeding means while the printing speed 
slows up from the low speed to the set speed when duplex 
printing is started, and sheet feeding is started by means of the 
sheet feeding means when the printing speed slows up to the 
set speed. Therefore, duplex printing can be performed nor 
mally without wasting the slow-up time. 
0208 (6) The control means controls the drive means of 
the respective sheet feeding means, printing means, sheet 
discharging means, sheet re-feeding means and Switching 
means on the basis of a signal from the selecting means, such 
that the slow-up operation corresponding to the duplex print 
ing mode selected from the selecting means is performed. 
Therefore, the user can simply select a desired duplex print 
ing mode by using the selecting means so that desired duplex 
printing can be performed at the time of duplex printing. 
0209 (7) The control means controls the drive means of 
the respective sheet feeding means, printing means, sheet 
discharging means, sheet re-feeding means and Switching 
means on the basis of a signal from the changing means, such 
that the normally used duplex printing mode is executed. 
Therefore, the user can simply select a desired duplex print 
ing mode by using the changing means so that desired duplex 
printing can be performed at the time of duplex printing. 
0210 Various modifications will become possible for 
those skilled in the art after receiving the teachings of the 
present disclosure without departing from the scope thereof. 
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What is claimed is: 
1. A duplex printing apparatus, comprising: 
printing means, which has a plate cylinder around which a 

duplex master is wrapped, the duplex master having two 
images of a first engraved image and a second engrave 
image formed next to each other along a direction of 
rotation of the plate cylinder, and pressing means 
capable of being attached/detached with respect to the 
plate cylinder in a relative manner; 

sheet feeding means for feeding a sheet toward the printing 
means, 

sheet discharging means for discharging a printed sheet 
printed by the printing means; 

sheet re-feeding means for temporarily holding a surface 
printed sheet, the front side of which is formed with a 
printed image by the printing means So as to correspond 
to the first engraved image or the second engraved 
image, thereafter sending the Surface-printed sheet to the 
pressing means, and turning the Surface-printed sheet by 
means of rotation of the pressing means to re-feed the 
Surface-printed sheet to the printing means; 

Switching means for guiding the sheet, which has passed 
through the printing means, to the sheet re-feeding 
means or the sheet discharging means; and 

control means for controlling drive means of the sheet 
feeding means, printing means, sheet discharging 
means, sheet re-feeding means and Switching means 
respectively, so that printing speed slows up from a low 
speed to a set speed when duplex printing is started, 

wherein, at the time of duplex printing, a first sheet is fed to 
the printing means by the sheet feeding means to per 
form, on the front side of the first sheet, surface printing 
corresponding to either one of the first engraved image 
and the second engrave image, thus obtained first Sur 
face-printed sheet on which printing is performed is 
guided to the sheet re-feeding means by the Switching 
means, thereafter a second sheet is fed to the printing 
means by the sheet feeding means to perform, on the 
front side of the second sheet, Surface printing corre 
sponding to either one of the first engraved image and 
the second engraved image, and to re-feed the first Sur 
face-printed sheet to the printing means by means the 
sheet re-feeding means to perform, on the reverse side of 
the first Surface-printed sheet, reverse printing corre 
sponding to the other one of the first engraved image and 
the second engraved image, and thus obtained first 
duplex-printed sheet is guided to the sheet discharging 
means by the Switching means, while thus obtained sec 
ond surface-printed sheet is guided to the sheet re-feed 
ing means. 

2. The duplex printing apparatus as claimed in claim 1, 
wherein the control means controls drive means of the sheet 
feeding means, printing means, sheet discharging means, 
sheet re-feeding means and Switching means respectively, 
Such that the printing speed slows up in each rotation of the 
plate cylinder, which corresponds to feeding of every sheet to 
the printing means. 

3. The duplex printing apparatus as claimed in claim 2, 
wherein the control means controls drive means of the sheet 
feeding means, printing means, sheet discharging means, 
sheet re-feeding means and Switching means respectively, 
Such that the printing speed slows up in each simplex printing 
performed in duplex printing. 
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4. The duplex printing apparatus as claimed in claim 3, 
wherein the control means controls drive means of the sheet 
feeding means, printing means, sheet discharging means, 
sheet re-feeding means and Switching means respectively, 
Such that the printing speed slows up every time when a sheet 
is subjected to duplex printing. 

5. The duplex printing apparatus as claimed in claim 4. 
wherein the control means controls drive means of the sheet 
feeding means, printing means, sheet discharging means, 
sheet re-feeding means and Switching means respectively, 
Such that feeding of a sheet is temporarily stopped by means 
of the sheet feeding means while the printing speed slows up, 
and feeding of the sheet is started by means of the sheet 
feeding means when the printing speed slows up to the set 
speed. 

6. The duplex printing apparatus as claimed in claim 5. 
further comprising selecting means for selecting one of a 
plurality of duplex printing modes corresponding to the slow 
ing up printing speed, 

wherein the control means controls drive means of the 
sheet feeding means, printing means, sheet discharging 
means, sheet re-feeding means and Switching means 
respectively on the basis of a signal sent from the select 
ing means, such that the printing speed slows up in 
response to the duplex printing mode selected by the 
Selecting means. 

7. The duplex printing apparatus as claimed in claim 6. 
wherein the plurality of duplex printing modes are set before 
hand as initial conditions of the duplex printing apparatus. 

8. The duplex printing apparatus as claimed in claim 7. 
further comprising changing means for changing each of the 
plurality of duplex printing modes to a duplex printing mode 
that is normally used, 

wherein the control means controls drive means of the 
sheet feeding means, printing means, sheet discharging 
means, sheet re-feeding means and Switching means 
respectively on the basis of a signal sent from the chang 
ing means, such that the normally used duplex printing 
mode is executed. 

9. The duplex printing apparatus as claimed in claim 1, 
wherein the control means controls drive means of the sheet 
feeding means, printing means, sheet discharging means, 
sheet re-feeding means and Switching means respectively, 
Such that the printing speed slows up in each simplex printing 
performed in duplex printing. 

10. The duplex printing apparatus as claimed in claim 1, 
wherein the control means controls drive means of the sheet 
feeding means, printing means, sheet discharging means, 
sheet re-feeding means and Switching means respectively, 
Such that the printing speed slows up every time when a sheet 
is subjected to duplex printing. 

11. The duplex printing apparatus as claimed in claim 1, 
wherein the control means controls drive means of the sheet 
feeding means, printing means, sheet discharging means, 
sheet re-feeding means and Switching means respectively, 
Such that feeding of a sheet is temporarily stopped by means 
of the sheet feeding means while the printing speed slows up, 
and feeding of the sheet is started by means of the sheet 
feeding means when the printing speed slows up to the set 
speed. 


