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Description
Technical Field

[0001] The present invention relates to a printing ap-
paratus and a can body manufacturing system.

Background Art

[0002] InPatentDocument 1, thereis disclosed a print-
ing device, in which inkjet printing is performed in at least
one inkjet printing station, and plural inkjet heads are
arranged in the inkjet printing station.

[0003] Patent Document 2 discloses a printing appa-
ratus with a first moving route and a second moving route.

Citation List
Patent Literature
[0004]

Patent Document 1: Japanese Patent Application
Laid-Open Publication No. 2012-232771
Patent Document 2: WO 2016/077199 A1.

Summary of Invention
Technical Problem

[0005] In a printing apparatus, in some cases, a can
body is conveyed to a printing unit or the like by moving
a moving body that moves while holding the can body.
[0006] Here,ifaroute onwhichthe moving body moves
is bent, dead space is likely to be generated and upsizing
of the printing apparatus is caused. Moreover, when a
route on which the moving body moves is provided on a
single horizontal surface, an occupation area of the print-
ing apparatus is likely to be increased.

[0007] Moreover, when plural printing apparatuses are
provided to a can body manufacturing system, if facilities
required for manufacturing the can bodies are to be com-
moditized, it is possible to downsize the manufacturing
system.

[0008] Anobjectofthe presentinventionistodownsize
the printing apparatus and the can body manufacturing
system.

Solution to Problem

[0009] A printing apparatus to which the presentinven-
tion is applied is defined in the appended claims.

[0010] An example of a printing apparatus includes: a
moving body used for conveying a can body; a first mov-
ing route on which the moving body moves; a second
moving route which is disposed above the first moving
route, on which the moving body moves; and a printing
unit that performs printing on a can body held by the
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moving body.

[0011] Here, the printing apparatus further includes a
heating unit that heats a can body on which printing by
the printing unitis performed, and the printing unit is pro-
vided to the first moving route, and the heating unit is
provided to the second moving route positioned above
the first moving route.

[0012] Moreover, the second moving route is provided
to a location deviated from directly above the first moving
route.

[0013] Moreover, the second moving route is provided
in parallel with the first moving route.

[0014] Moreover, at least one moving route of the first
moving route and the second moving route is branched
to plural moving routes at a branch part, the plural moving
routes joining on a downstream side of the branch part.
[0015] Moreover, when the present printing apparatus
is grasped as a can body manufacturing system, the can
body manufacturing system to which the present inven-
tion is applied includes: a moving route on which a can
body moves, which is branched to plural branch routes
at a branch part, the plural branch routes joining on a
downstream side of the branch part; an inkjet printing
apparatus provided to one branch route included in the
plural branch routes, the inkjet printing apparatus per-
forming printing onto a can body by an inkjet method;
and a plate printing apparatus provided to an other
branch route included in the plural branch routes, the
plate printing apparatus performing printing onto a can
body by a plate printing method.

Advantageous Effects of Invention

[0016] According to the presentinvention, itis possible
to downsize the printing apparatus and the can body
manufacturing system.

Brief Description of Drawings
[0017]

FIG. 1 is a perspective view in which a printing ap-
paratus is viewed from above;

FIG. 2 is a diagram showing a configuration of a first
moving mechanism;

FIG. 3 is a diagram showing another configuration
example of the firstmoving mechanism and a second
moving mechanism;

FIG. 4 is a diagram showing another configuration
example of the printing apparatus;

FIG. 5 is a diagram showing another configuration
example of the second moving mechanism;

FIG. 6 is a diagram showing another configuration
example of a mechanism that moves a moving unit;
FIGS. 7A to 7E are diagrams showing other config-
uration examples of the printing apparatus;

FIGS. 8A and 8B are diagrams showing other con-
figuration examples of the printing device;
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FIGS. 9A and 9B are schematic views showing con-
figurations of an outer surface coating unit;

FIGS. 10A and 10B are diagrams showing a config-
uration of a second drying unit;

FIG. 11 is a diagram showing another configuration
example of afirst linear unit of the printing apparatus;
FIG. 12 is a diagram in which the printing apparatus
is viewed from one end side in an axial direction of
the first linear unit or the like;

FIG. 13 is a diagram showing another configuration
example of the printing apparatus;

FIG. 14 is a diagram showing entirety of manufac-
turing processes of the can body;

FIG. 15 is a diagram showing another configuration
example of the printing apparatus; and

FIG. 16 is a schematic view in a case where two
inkjet heads adjacent to each other are viewed.

Description of Examples and Embodiments

[0018] FIG. 1is a perspective view in which a printing
apparatus 500 is viewed from above.

[0019] The printing apparatus 500 is provided with plu-
ral moving units 550 that move while supporting can bod-
ies 10. Further, the printing apparatus 500 is provided
with a first linear unit 610 that moves the moving unit 550
linearly and in one direction (the direction indicated by
an arrow 1A in the figure). Moreover, the printing appa-
ratus 500 is provided with a second linear unit 620 that
moves the moving unit 550 linearly and in an opposite
direction of the above-described one direction (the direc-
tion indicated by an arrow 1B in the figure).

[0020] Here, the firstlinear unit 610 can be grasped as
a first moving route which the moving unit 550 travels
when moving toward an upper left direction in the figure.
Moreover, the second linear unit 620 can be grasped as
a second moving route which the moving unit 550 travels
when moving toward a lower right direction in the figure.
[0021] The first moving route and the second moving
route are formed into a linear shape. Moreover, the sec-
ond moving route is provided in parallel with the first mov-
ing route. Moreover, in the first moving route, the moving
unit550 moves in one direction, and in the second moving
route, the moving unit 550 moves in an opposite direction
of the one direction.

[0022] Further, the printing apparatus 500 is provided
with afirstmoving mechanism 710 that moves the moving
unit 550 having moved through the first linear unit 610 to
the second linear unit 620, and a second moving mech-
anism 720 that moves the moving unit 550 having moved
through the second linear unit 620 to the first linear unit
610.

[0023] The first moving mechanism 710 and the sec-
ond moving mechanism 720 are placed at end portions
of the first linear unit 610 and the second linear unit 620
in the longitudinal direction thereof. The first moving
mechanism 710 and the second moving mechanism 720
hold the moving units 550 to move the moving units 550.
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[0024] Note that the first linear unit 610, the second
linear unit 620, the first moving mechanism 710 and the
second moving mechanism 720 are disposed on the
same horizontal surface, and the moving units 550 move
along the horizontal direction. Moreover, the second lin-
ear unit 620 is disposed at a facing position of the first
linear unit 610. The first linear unit 610 and the second
linear unit 620 are disposed so that the first linear unit
610 and the second linear unit 620 are in parallel with
each other.

[0025] The first linear unit 610 is provided with: a can
body loading unit 510 into which a can body 10 is loaded;
a printing unit 520 that performs printing onto the can
body 10 that has been loaded; a drying unit 530 that dries
the can body 10 on which printing has been finished; and
a can body discharge unit 540 that discharges the can
body 10 that has been dried.

[0026] Further, the first linear unit 610 is provided with
a moving mechanism 560 that functions as a moving
mechanism that moves the moving units 550. The mov-
ing mechanism 560 is formed into a linear shape.
[0027] Notethat, inthis example, the second linear unit
620 is also provided with the moving mechanism 560.
[0028] The printing unit 520 is provided with plural
inkjet heads 11 disposed along a direction perpendicular
to (crossing) the moving direction of the moving unit 550.
Printing using the inkjet heads 11 employs a method with-
out using a plate; therefore, it is possible to avoid the
trouble of generating the plate. Moreover, in the printing
using the inkjet heads 11, change or modification of print-
ing contents can be carried out with ease and rapidly.
[0029] Each of the inkjet heads 11 can be grasped as
an image formation unit that performs image formation
onto the can body 10, and, in this example, the printing
unit 520 is provided with the pluralimage formation units.
[0030] Specifically, the printing unit 520 is provided
with: afirstinkjethead 11W that ejects white ink; a second
inkjet head 11C that ejects cyan ink; a third inkjet head
11M that ejects magenta ink; a fourth inkjet head 11Y
that ejects yellow ink; and a fifth inkjet head 11K that
ejects black ink.

[0031] In the following description, when there are no
particular distinctions among the first inkjet head 11W to
the fifth inkjet head 11K, the inkjet heads are simply re-
ferred to as "inkjet heads 11".

[0032] The five inkjet heads 11, namely, the first inkjet
head 11W to the fifth inkjet head 11K perform image for-
mation onto the can body 10 by use of ultraviolet cure ink.
[0033] Further, in this example, in a process in which
the can body 10 passes through below the five inkjet
heads 11, ink is ejected to the can body 10 from above,
and thereby images are formed on the can body 10.
[0034] To putitanotherway, in this example, the mov-
ing unit 550 moves via each of the plural inkjet heads 11
having been provided. In the process of moving, ejection
of ink from each of the inkjet heads 11 to the can body
10 is performed, and thereby the images are formed on
the can body 10.
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[0035] Note that, in this example, the case in which the
five inkjet heads 11 are provided is shown as a specific
example; however, for example, on a downstream side
of the fifth inkjet head 11K, an inkjet head 11 that ejects
ink of a special color, such as a corporate color, may be
provided further.

[0036] The movingunit550, as an example of a moving
body, moves at a predetermined moving speed, and the
can body 10 on the moving unit 550 rotates in the cir-
cumferential direction at a predetermined rotation speed.
[0037] Note that, in FIG. 1, two moving units 550 are
shown; however, the printing apparatus 500 is provided
with more than two moving units 550. In this example,
the timing when the can body 10 reaches each of the
inkjet heads 11 is determined in advance, and each of
the inkjet heads 11 starts ejection of ink to the timing
when the can body 10 reaches the inkjet head 11.
[0038] Note thatitmay be possible to form a positioning
mark on a surface of the can body 10 by use of the first
inkjet head 11W, and on the second and subsequent
inkjet heads 11, the ejection timing of ink may be deter-
mined by use of the positioning mark.

[0039] Moreover, determination of the ejection timing
by use of the positioning mark may be performed by read-
ing bar code or a recycling mark, in addition to reading
a dedicated mark.

[0040] In the drying unit 530, for example, a UVLED
(ultraviolet LED) (not shown in the figure) is installed.
Moreover, the drying unit 530 is disposed on a down-
stream side of the printing unit 520. The drying unit 530
irradiates the can body 10 with ultraviolet light, to thereby
cure animage formed on an outer circumferential surface
of the can body 10.

[0041] Inthis example, as described above, image for-
mation onto the can body 10 is performed by use of the
ultraviolet cure ink. The drying unit 530 irradiates the can
body 10 with ultraviolet light, to thereby cure the image
on the can body 10.

[0042] Note that, when image formation onto the can
body 10 is performed, thermosetting ink may also be
used; in this case, in the drying unit 530, heat is applied
to the can body 10 to cure the image on the can body 10.
[0043] The moving mechanism 560 provided to each
of the first linear unit 610 and the second linear unit 620
is provided with a guide member 561 that guides the mov-
ing unit 550.

[0044] Insidethe guide member561, an electromagnet
(notshownin FIG. 1)is provided. Moreover, in the moving
unit 550, a permanent magnet (not shown in FIG. 1) is
provided. In this example, the moving units 550 are
moved by use of a linear mechanism.

[0045] Specifically, a propulsive force occurs in the
moving unit 550 by magnetic fields generated by the elec-
tromagnet provided to the guide member 561 and the
permanent magnet provided to the moving unit 550, and
thereby the moving unit 550 moves.

[0046] In conveyance by use of the linear mechanism,
the moving speed of the moving unit 550 can be changed

10

15

20

25

30

35

40

45

50

55

with ease. Moreover, the moving unit 550 can be moved
backward. Further, it is possible to control the moving
speed of each moving unit 550.

[0047] Further, in conveyance using the linear mech-
anism, it is possible to perform high-speed conveyance
and have extensibility of the conveyorline. To additionally
describe, it is possible to set the conveyor line to an ar-
bitrary length. Moreover, in the conveyance using the
linear mechanism, there is provided a simple structure
and space savings are available.

[0048] Further, the printing apparatus 500 is provided
with a control unit 600 that controls energization of the
electromagnet to move the moving unit 550. The control
unit 600 is composed of a program-controlled CPU (Cen-
tral Processing Unit).

[0049] Moreover, in this example, on the moving route
of the moving unit 550, a detection sensor (not shown in
the figure) that detects the position of the moving unit
550 is provided. Based on the detection results of the
detection sensor, the control unit 600 performs position
control, speed control, and so on, of the moving unit 550.
[0050] In this example, the moving unit 550 is stopped
beneath each of the plural inkjet heads 11 that are pro-
vided, to thereby perform image formation onto the can
body 10; however, in each of the inkjet heads 11, if po-
sitioning accuracy of the moving unit 550 with respect to
the inkjet head 11 is poor (if accuracy of the stop position
is poor), images of respective colors formed on the can
body 10 are deviated from one another, to thereby dete-
riorate the quality of the image to be formed.

[0051] When the linear mechanism is used as in this
example, for example, it is possible to set the accuracy
of the stop position within 100 wm, and therefore, it is
possible to reduce deviation of images of the respective
colors.

[0052] When high-definition printing is required, by de-
vising ideas, such as reducing the moving speed of the
moving unit 550, it is possible to obtain positional accu-
racy of 50 pm to 100 pm, 10 um to 30 um, and the like.
[0053] The moving unit 550 is provided with a mandrel
70 that is inserted into the inside of the can body 10 to
support the can body 10. The can body 10 is formed into
a cylindrical shape, includes an opening at one end por-
tion and a closed end portion at the other side. The man-
drel 70 is inserted into the inside of the can body 10 from
the opening at the one end portion.

[0054] The mandrel 70 is formed into a cylindrical
shape. Moreover, the mandrel 70 is disposed in a state
ofbeinglaid (along the horizontal direction). Consequent-
ly, in this example, the can body 10 is also disposed in
the state of being laid.

[0055] Further, the moving unit 550 is provided with a
rotation mechanism 551 that rotates the mandrel 70 in
the circumferential direction. The rotation mechanism
551 is provided with a mandrel motor, and, in this exam-
ple, the mandrel 70 is rotated by use of a driving force
generated by the mandrel motor. Note that the rotation
of the mandrel 70 is not limited to a configuration to di-
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rectly rotate the mandrel 70 by the mandrel motor; the
rotation may be carried out by belt driving. In other words,
the mandrel 70 may be rotated by supplying a rotational
driving force from a circularly moving belt to the mandrel
70.

[0056] Further, in this configuration example, when the
moving unit 550 moves in the first linear unit 610, the
mandrel 70 is placed closer to a region 1X side, which is
one of two regions 1X and 1Y that face each other across
the first linear unit 610. Moreover, in the configuration
example, one mandrel 70 is installed in each moving unit
550.

[0057] Note that,in each ofthe moving units 550, plural
mandrels 70, for example, two mandrels 70, may be in-
stalled. When the plural mandrels 70 are installed in each
moving unit 550, plural inkjet heads 11 are also installed
for each color.

[0058] In this manner, by installing the plural mandrels
70 and the pluralinkjet heads 11, itis possible to increase
the number of can bodies 10 on which printing can be
performed per unit time.

[0059] Here, when the plural mandrels 70 are to be
installed, the mandrels 70 may be installed so that, for
example, the bottom portion of the can body 10 on the
mandrel 70 is oriented in each of the above-described
two regions 1X and 1Y. Moreover, the mandrel 70 may
be installed so that, for example, the bottom portion of
the can body 10 is oriented in only one of the two regions
1Xand 1Y.

[0060] Note that, by installing the mandrel 70 in only
one of the two regions 1X and 1Y, than by installing the
mandrels 70 so that the mandrel 70 is oriented in each
of the regions 1X and 1Y, each of the functional units,
such as the can body loading unit 510, the printing unit
520, the drying unit 530 and the can body discharge unit
540, can be arranged closer to the one of the regions;
therefore, it becomes easier to perform maintenance of
each functional unit.

[0061] Moreover, when the plural mandrels 70 are pro-
vided to the respective moving units 550, the mandrel
motor may be provided to each of the mandrels 70, or it
may be possible to provide one mandrel motor to each
of the moving units 550 and to supply the driving force
from the mandrel motor to each of the mandrels 70.
[0062] Further, power supply to the mandrel motor in-
stalled to each of the moving units 550 can be performed
by, for example, installing a power source rail along the
moving route of the moving unit 550, and further, provid-
ing a current collector (current collector shoe) brought
into contact with the power source rail to the moving unit
550.

[0063] Moreover, power supply to the mandrel motor
installed to each of the moving units 550 may be per-
formed by mounting a battery, which is an example of
the power source, to each of the moving units 550, to
thereby supply the power to the mandrel motor.

[0064] Further, in this example, the can body loading
unit 510, the printing unit 520, the drying unit 530 and
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the can body discharge unit 540 are disposed in the first
linear unit 610.

[0065] Here, itis possible to consider a mode in which
the printing apparatus 500 is provided with a curved unit
having curvature, and the can body loading unit 510, the
printing unit 520, the drying unit 530 and at least a part
of the can body discharge unit 540 are installed to the
curved unit; however, in this case, the printing apparatus
500 is likely to be upsized.

[0066] In contrast thereto, as in this example, by in-
stalling the can body loading unit 510, the printing unit
520, the drying unit 530, the can body discharge unit 540,
and the like to a linear unit, such as the first linear unit
610, it becomes possible to provide the functional units
in proximity to one another, and to downsize the printing
apparatus 500.

[0067] Further, providing the linear unit also increases
adegree of flexibility in newly installing another functional
unit or a degree of flexibility in uninstalling a functional
unit. Moreover, in the linear unit, it becomes easy to con-
trol the position of the moving unit 550.

[0068] Moreover, in this example, description was giv-
en by taking a case in which four functional units, namely,
the can body loading unit 510, the printing unit 520, the
drying unit 530 and the can body discharge unit 540 are
provided as an example; however, other functional units
may further be provided. Specifically, for example, be-
tween the can body loading unit 510 and the printing unit
520, an abnormality detection unit and an abnormal prod-
uct discharge unit may be provided.

[0069] The abnormality detection unit detects abnor-
mality in the shape of the can body, abnormality such as
aflaw or a dent, or abnormality in mounting the can body
10 to the mandrel 70. In the abnormal product discharge
unit, a can body 10 in which abnormality is detected is
detached from the mandrel 70.

[0070] Further, in this example, the moving unit 550
passes through a region positioned below the plurally
provided inkjet heads 11.

[0071] Further, the moving unit 550 stops every time
the moving unit 550 reaches below each inkjet head 11.
Further, in this example, the mandrel motor is driven to
rotate the mandrel 70 in the circumferential direction. Fur-
ther, ejection of ink from the inkjet head 11 is performed.
[0072] Then, when the mandrel 70 rotates 360° after
ejection of ink is started, ejection of ink is stopped. Con-
sequently, an image is formed on the outer circumferen-
tial surface of the can body 10.

[0073] Note that the mandrel 70 may be rotated every
time the mandrel 70 reaches below each inkjet head 11,
or the mandrel 70 may be continuously rotated during a
period from the start of the moving unit 550 from the can
body loading unit 510 to reaching the can body discharge
unit 540.

[0074] Moreover, in this example, the mandrel 70 is
disposed sideways. Specifically, the mandrel 70 is dis-
posed along the direction perpendicular to (crossing) the
moving direction of the moving unit 550. In other words,
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in this example, the can body 10 is conveyed in the state
in which an axial direction of the can body 10 is perpen-
dicular to (crossing) the moving direction of the moving
unit 550.

[0075] Insuch a case, as compared to a case in which
the mandrel 70 is disposed along the moving direction
of the moving unit 550, it is possible to reduce a length
L of the printing apparatus 500. In other words, it is pos-
sible to reduce the full length of the moving route on which
the moving unit 550 moves.

[0076] Then, in this case, it is possible to reduce the
production costs of the printing apparatus 500. In the
case of the printing device 500 that performs printing in
the course of moving the can body 10, the production
costs are likely to be increased corresponding to the
length of the moving route of the can body 10. In partic-
ular, in the case of conveyance using the linear mecha-
nism, the production costs are increased.

[0077] Asinthis example,inthe case inwhich the man-
drel 70 is disposed sideways, it is possible to reduce the
moving route of the moving unit 550, to thereby reduce
the production costs of the printing apparatus 500.
[0078] Moreover, by disposing the mandrel 70 side-
ways, it is possible to increase disposition density of the
moving units 550 in the moving direction of the moving
units 550, to thereby increase the number of the moving
units 550 that can be installed.

[0079] Moreover, in this example, the inkjet heads 11
are disposed above the can bodies 10, and the ink is
ejected to the can bodies 10 from above.

[0080] In this case, as compared to a case in which
the inkjet heads 11 are disposed at the lateral side of the
can bodies 10 or below the can bodies 10, it is possible
to reduce the effect of gravity acting on ink droplets eject-
ed from the inkjet heads 11, to thereby increase accuracy
of ink adhesive positions in the can body 10.

[0081] To the can body loading unit 510, the can body
10, on which printing has not yet been performed, are
sequentially conveyed by a not-shown conveyance
mechanism. Then, the can body 10 is pushed toward the
mandrel 70 provided to the moving unit 550 (not shown
in the figure) (pushed by a not-shown pushing mecha-
nism), and thereby the mandrel 70 is inserted into the
can body 10. Consequently, support of the can body 10
by the mandrel 70 is started.

[0082] Note that, in the can body loading unit510, suc-
tion of air inside the mandrel 70 is performed on a rear
end portion side of the mandrel 70 (on an end portion
side opposite to the leading end portion on which inser-
tion into the can body 10 is started), and when the can
body 10 is mounted onto the mandrel 70, the can body
10 is sucked by the mandrel 70.

[0083] Moreover, in the can body discharge unit 540,
by use of a not-shown air supply device, compressed air
is supplied to the inside of the mandrel 70 from the rear
end portion side of the mandrel 70. Consequently, the
can body 10 is pushed by the compressed air and the
can body 10 is detached from the mandrel 70. Note that
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the can body 10 detached from the mandrel 70 is con-
veyed to the next process by a not-shown conveyance
mechanism.

[0084] Moreover, in this example, the printing unit 520
is provided to the first linear unit 610. If the printing unit
520 is provided to the curved unit, not the linear unit such
as the first linear unit 610, positions of the can bodies 10
with respect to the inkjet heads 11 are likely to be
changed. In such a case, there is a possibility that quality
of the image to be formed is deteriorated.

[0085] Incontrastthereto, by providing the printing unit
520 to the first linear unit 610, image formation onto the
can body 10 is performed in the course of linear move-
ment of the moving unit 550. In this case, positions of the
can bodies 10 with respect to the inkjet heads 11 are less
likely to be changed, and therefore, it is possible to sup-
press deterioration of quality of images to be formed on
the can bodies 10.

[0086] When the can body 10 is discharged at the can
body discharge unit 540, there is provided a state in which
the can body 10 is not placed on the moving unit 550.
Then, the moving unit 550 on which the can body 10 is
not placed reaches the first moving mechanism 710, and
conveyed to the second linear unit 620 by the first moving
mechanism 710. Thereafter, the moving unit 550 reaches
the second moving mechanism 720 after traveling the
second linear unit 620. Then, the moving unit 550 returns
to the first linear unit 610 by the second moving mecha-
nism 720.

[0087] FIG. 2 is a diagram showing a configuration of
the first moving mechanism 710. Note that the second
moving mechanism 720 is configured in the same way
as the first moving mechanism 710.

[0088] The first moving mechanism 710 as an example
of a moving mechanism includes a rotation disk 711 as
an example of a rotation body rotated by a not-shown
motor. Note that, though the rotation disk 711 is formed
into a circular disk shape, the shape is not limited to the
circular disk, and the rotation disk 711 may be formed
into other shapes, such as a polygon.

[0089] The rotation disk 711 rotates around a rotation
axis 712 along the horizontal direction. Moreover, onto
a side surface, of the rotation disk 711, on the first linear
unit 610 side and the second linear unit 620 side, two
unit support mechanisms 713 are attached. The rotation
disk 711 holds the moving units 550 by use of the unit
support mechanisms 713. Then, the rotation disk 711
rotates, for example, in the clockwise direction in the fig-
ure while holding the moving units 550.

[0090] Eachoftheunitsupportmechanisms 713 is pro-
vided with a support base 713A that supports the moving
unit 550 from below. Further, each of the unit support
mechanisms 713 is provided with a unit moving mecha-
nism 713B that moves the moving unit 550.

[0091] On the downstream side of the first linear unit
610, the unit moving mechanism 713B moves the moving
unit 550 toward the support base 713A, the moving unit
550 having moved on the first linear unit 610.



11 EP 3 683 062 B1 12

[0092] Moreover, on the upstream side of the second
linear unit 620, the unit moving mechanism 713B moves
the moving unit 550 on the support base 713A toward
the second linear unit 620.

[0093] Each of the unit moving mechanisms 713B is
provided with a pressing member 713C that presses the
moving unit 550. Further, there is provided a pressing
member moving mechanism 713D that moves the press-
ing member 713C.

[0094] The pressing member moving mechanism
713D moves the pressing member 713C in a direction in
which the rotation axis 712 of the rotation disk 711 ex-
tends. Moreover, as indicated by an arrow 2A in the fig-
ure, the pressing member moving mechanism 713D
moves the pressing member 713C forward and backward
with respect to the moving route of the moving unit 550.
[0095] The pressing member moving mechanism
713D is provided with, for example, a circulating belt (not
shown inthe figure) installed to extend along the direction
in which the rotation axis 712 of the rotation disk 711
extends, onto an outer circumferential surface of which
the pressing member 713C is attached. Moreover, the
pressing member moving mechanism 713D is provided
with a motor that rotates the circulating belt.

[0096] In this example, the motor is rotated to circulate
the circulating belt, and accordingly, the pressing mem-
ber 713C is moved in the direction in which the rotation
axis 712 of the rotation disk 711 extends.

[0097] Further, the pressing member 713C is attached
to the circulating belt via, for example, a solenoid, and
by switching on and off the solenoid, the pressing mem-
ber 713C moves forward and backward with respect to
the moving route of the moving unit 550.

[0098] When the moving unit 550 that has been moved
on the first linear unit 610 is placed on the support base
713A, as indicated by a reference sign 10C, the unit sup-
port mechanism 713 is kept on standby on an extended
line of the first linear unit 610. Moreover, on this occasion,
the pressing member 713C is retracted from the moving
route of the moving unit 550.

[0099] Then, afterthe moving unit550, which had been
moved from the upstream side, passed through the
pressing member 713C, the pressing member 713C is
caused to move forward onto the moving route of the
moving unit 550.

[0100] Subsequently, the pressing member 713C is
moved in the direction that approaches the rotation disk
711. Consequently, the moving unit 550 is moved by be-
ing pressed by the pressing member 713C, and thereby
the moving unit 550 is placed on the support base 713A.
[0101] Thereafter, the rotation disk 711 is rotated 180°
in the clockwise direction in the figure, and, as indicated
by the reference sign 10E, the support base 713A on
which the moving unit 550 is placed is moved onto the
extended line of the second linear unit 620.

[0102] Thereafter, the pressing member 713C indicat-
ed by a reference sign 10G is moved toward the second
linear unit620. Consequently, the moving unit 550 comes
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to be heading for the second linear unit 620 to be placed
on the second linear unit 620.

[0103] Note that, in this example, in the middle of mov-
ing the moving unit 550 from the extended line of the first
linear unit 610 to the extended line of the second linear
unit 620, the pressing member 713C is moved.

[0104] Specifically, when the moving unit 550 is posi-
tioned on the extended line of the first linear unit 610, the
pressing member 713C is positioned on a side closer to
the first linear unit 610 and the second linear unit 620.
[0105] Then, in this example, in the middle of moving
the moving unit 550 to the extended line of the second
linear unit 610, the pressing member 713C is moved in
a direction away from the first linear unit 610 and the
second linear unit 620.

[0106] More specifically, to avoid interference between
the pressing member 713C and the moving unit 550, the
pressing member 713C is temporarily retracted from the
moving route of the moving unit 550, and thereafter, the
pressing member 713C is moved in the direction away
from the first linear unit 610 and the second linear unit
620.

[0107] Then, when movement of the pressing member
713C is completed, the pressing member 713C is pro-
jected again onto the moving route of the moving unit
550. Consequently, as indicated by the reference sign
10G, the pressing member 713C is positioned on the
rotation disk 711 side, and accordingly, it becomes pos-
sible to press the moving unit 550 against the second
linear unit 620, which will be performed thereafter.
[0108] Subsequently, the pressing member 713C is
moved so that the pressing member 713C approaches
the second linear unit 620. Consequently, the moving
unit 550 is pressed by the pressing member 713C, to
thereby reach the second linear unit 620. Thereafter, in
the second linear unit 620, similar to the first linear unit
610, the moving unit 550 is moved by the linear mecha-
nism.

[0109] Then, when the moving unit 550 reaches the
second moving mechanism 720, the moving unit 550 is
moved by the second moving mechanism 720, and there-
by, the moving unit 550 is moved to the first linear unit
610.

[0110] Then, the moving unit 550 that has reached the
first linear unit 610 is moved along the first linear unit
610. Then, in the course of the moving, mounting of the
can body 10 to the moving unit 550, printing onto the can
body 10, curing of the image and discharge of the can
body 10 are performed again.

[0111] In other words, in the printing apparatus 500 of
the exemplary embodiment, the moving unit 550 per-
forms circulating movement; in the middle of performing
the circulating movement, mounting of the can body 10
to the moving unit 550, printing onto the can body 10,
curing of the image and discharge of the can body 10 are
performed.

[0112] Itis also possible to move the moving unit 550
by use of a moving mechanism (to be described later) in
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which the support base 713A performs reciprocating mo-
tion; however, in this case, moving efficiency of the mov-
ing unit 550 is likely to be deteriorated.

[0113] In the configuration example shown in FIG. 2,
the reciprocating motion is not performed, and the mov-
ing unit 550 is moved by rotation of the rotation disk 711
in one direction. In such a case, as compared to the case
in which the support base 713A performs reciprocating
movement, it is possible to increase moving efficiency of
the moving unit 550.

[0114] Note that, in the configuration example shown
in FIG. 2, description was given of a case in which two
unit support mechanisms 713 are provided; however, the
number of unit support mechanisms 713 is not limited to
two, and three or more unit support mechanisms 713
may be installed.

[0115] Specifically, the unit support mechanisms 713
can be installed at locations indicated by reference signs
2E and 2F and the like in FIG. 2; in this case, four unit
support mechanisms 713 are provided.

[0116] In FIG. 2, by installing the unit support mecha-
nisms 713 also at the locations indicated by the reference
signs 2E and 2F, the moving unit 550 can be moved to
the second linear unit 620 by every quarter revolution of
the rotation disk 711 in the normal operation state, and
there is the advantage of attaining movement in a short
time.

[0117] FIG. 3is a diagram showing another configura-
tion example of the first moving mechanism 710 and the
second moving mechanism 720. Note that, in FIG. 3, the
second moving mechanism 720 is shown; however, the
first moving mechanism 710 is also configured in the
same way.

[0118] Thesecond movingmechanism 720 is provided
with: the support base 713A that supports the moving
unit 550 from below; and a support base moving mech-
anism 713E that moves the support base 713A in the
direction indicated by an arrow 3C in the figure to cause
the support base 713A to perform reciprocal movement.
[0119] The support base moving mechanism 713E is
configured with, for example, a belt member B to which
the support base 713A is attached for performing circu-
lating movement and a belt motor (not shown) thatrotates
the belt member B.

[0120] Note thatthe supportbase 713A may be moved
by use of a cylinder, such as an air cylinder, not limited
to the belt member B. Moreover, it may be possible to
install a circularly moving chain instead of the belt mem-
ber B, to thereby move the support base 713A by the
chain.

[0121] Further, the second moving mechanism 720 is
provided with a first pressing member 713L and a second
pressing member 713M that press, similar to the above,
the moving unit 550 to move thereof.

[0122] Further, similar to the above, there is provided
a first moving mechanism 810 that moves the first press-
ing member 713L and a second moving mechanism 820
that moves the second pressing member 713M.
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[0123] Similar to the above-described unit moving
mechanism 713B (refer to FIG. 2), the first moving mech-
anism 810 moves the first pressing member 713L in the
direction in which the second linear unit 620 extends.
Moreover, the first moving mechanism 810 moves the
first pressing member 713L forward and backward with
respect to the moving route of the moving unit 550.
[0124] Moreover, the second moving mechanism 820
moves the second pressing member 713M in the direc-
tion in which the first linear unit 610 extends. Moreover,
the second moving mechanism 820 moves the second
pressing member 713M forward and backward with re-
spect to the moving route of the moving unit 550.
[0125] In this configuration example, also, when the
moving unit 550, which had traveled the second linear
unit 620 and moved, passed beside the first pressing
member 713L, the first pressing member 713L is moved
forward onto the moving route of the moving unit 550.
[0126] Thereafter, the first pressing member 713L is
moved in the direction indicated by an arrow 3A in the
figure. The moving unit 550 is pressed by the first press-
ing member 713L, to thereby similarly move in the direc-
tion indicated by the arrow 3A. At this time, the support
base 713A is on standby on the downstream side in the
moving direction of the moving unit 550, and the moving
unit 550 is placed onto the support base 713A.

[0127] Subsequently, in this example, the support
base moving mechanism 713E is driven, and thereby,
the moving unit 550 on the support base 713A linearly
moves from the side on which the second linear unit 620
is provided to the side on which the first linear unit 610
is provided. Then, the moving unit 550 reaches the up-
stream side of the first linear unit 610 and is stopped.
[0128] Here, inthis example, when the moving unit550
moves from second linear unit 620 side to the first linear
unit 610 side, the moving unit 550 moves linearly.
[0129] To additionally describe, in this case, the mov-
ing unit 550 moves along a linear moving route heading
from the second linear unit 620 side toward the firstlinear
unit 610 side (the moving route indicated by a reference
sign 3X in the figure) (hereinafter, referred to as "third
moving route 3X").

[0130] Here, the third moving route 3X is substantially
orthogonal to a moving route when the moving unit 550
moves along the first linear unit 610 (the first moving
route) and a moving route when the moving unit 550
moves along the second linear unit 620 (the second mov-
ing route).

[0131] Here, if the third moving route 3X is not orthog-
onal to the first moving route and the second moving
route, as compared to the case of being orthogonal, the
occupation area of the printing apparatus 500 is in-
creased.

[0132] Note that the same is true for the first moving
mechanism 710; the moving route, which the moving unit
550 moved by the first moving mechanism 710 travels,
is orthogonal to the first moving route and the second
moving route.
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[0133] Thereafter, in this configuration example, the
second pressing member 713M is moved in the direction
indicated by an arrow 3B, and the moving unit 550 on
the supportbase 713Ais pressed by the second pressing
member 713M. Consequently, the moving unit 550 heads
for the first linear unit 610 to be placed on the first linear
unit 610. Thereafter, the moving unit 550 is moved to the
downstream side along the first linear unit 610.

[0134] After pressing the moving unit 550, the first
pressing member 713L and the second pressing member
713M return to the original locations.

[0135] Note that, in the support base moving mecha-
nism 713E, the support base 713A is moved by use of
the belt member B that performs circulating movement
and the belt motor that rotates the belt member B; how-
ever, not limited thereto, the support base 713A may be
moved by use of a cylinder, such as an air cylinder.
[0136] Moreover, it may be possible to install a circu-
larly moving chain instead of the belt member, to thereby
move the support base 713A by the chain.

[0137] Moreover, as shown in FIGS. 2 and 3, move-
ment of the moving unit 550 to the support base 713A
was performed by use of the pressing member 713C (re-
fer to FIG. 2), the first pressing member 713L (refer to
FIG. 3) and the second pressing member 713M (refer to
FIG. 3); however, without using these pressing members,
the moving unit 550 may be moved onto the support base
713A by using inertia force of the moving unit 550.
[0138] Specifically, it may be possible that the moving
unit 550 having been moved along the first linear unit 610
and the second linear unit 620 is not stopped, but is
moved onto the supportbase 713A as-is, to thereby place
the moving unit 550 on the support base 713A.

[0139] FIG. 4 is a diagram showing another configura-
tion example of the printing apparatus 500. Note that, in
FIG. 4, illustration of the can body loading unit 510, the
printing unit 520, the drying unit 530 and the can body
discharge unit 540 is omitted.

[0140] In the configuration example shown in FIG. 3,
on a single horizontal surface, there are provided the first
linear unit610, the second linear unit 620, the first moving
mechanism 710 and the second moving mechanism 720.
[0141] Incontrastthereto, in the configuration example
shown in FIG. 4, the positions of the first linear unit 610
and the second linear unit 620 are different in the vertical
direction, and the second linear unit 620 is positioned
above the first linear unit 610 (above the first linear unit
610 in the vertical direction).

[0142] In other words, in the configuration example
shown in FIG. 3, the first linear unit 610 and the second
linear unit 620 are disposed in a planar fashion; however,
in the configuration example shown in FIG. 4, the first
linear unit 610 and the second linear unit 620 are dis-
posed three-dimensionally.

[0143] To describe further, in the configuration exam-
ple shown in FIG. 4, the first linear unit 610 and the sec-
ond linear unit 620 are disposed in multiple stages.
[0144] Then, in the configuration example shown in
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FIG. 4, the firstmoving mechanism 710 conveys the mov-
ing unit 550 upwardly, and thereby the moving unit 550
that has been moved through the first linear unit 610 is
moved to the second linear unit 620.

[0145] Moreover, the second moving mechanism 720
conveys the moving unit 550 downwardly, and thereby
the moving unit 550 that has been moved through the
second linear unit 620 is moved to the first linear unit 610.
[0146] In the configuration example shown in FIG. 3,
the first linear unit 610, the second linear unit 620, the
first moving mechanism 710 and the second moving
mechanism 720 are disposed on a single surface along
the horizontal direction, and the occupation area of the
printing apparatus 500 is likely to be increased.

[0147] Incontrastthereto, inthe configuration example
shown in FIG. 4, the printing apparatus 500 is disposed
three-dimensionally, and therefore, the occupation area
of the printing apparatus 500 is reduced.

[0148] Further, in the configuration example shown in
FIG. 4, as compared to the configuration example shown
in FIG. 3, it becomes easier to perform maintenance of
the printing apparatus 500.

[0149] In the configuration example shown in FIG. 3,
the printing apparatus 500 is formed into an annular
shape (the moving route of the moving unit 550 has an
annular shape), and, when maintenance of the printing
apparatus 500 is performed, a person performing the
maintenance is required to circularly move around the
printing apparatus 500 to perform the maintenance.
[0150] Incontrastthereto, inthe configuration example
shownin FIG. 4, itis possible to perform the maintenance
without doing the circular movement. Moreover, in the
configuration example shown in FIG. 4, the maintenance
can be performed from both sides, namely, the region
side indicated by a reference sign 4A and the region side
indicated by a reference sign 4B; therefore, the mainte-
nance can be performed with ease in this point, too.
[0151] In the configuration example shown in FIG. 3,
the printing apparatus 500 is formed into the annular
shape, and accordingly, it is difficult to perform the main-
tenance from inside of the printing apparatus 500.
[0152] Note that each of the first moving mechanism
710 and the second moving mechanism 720 is provided
with the support base 713A that supports the moving unit
550 from below and the support base moving mechanism
713E that vertically moves the support base 713A.
[0153] Further, each of the first moving mechanism
710 and the second moving mechanism 720 is provided
with the first pressing member 713L and the second
pressing member 713M that press the moving unit 550
to move thereof.

[0154] Further, similar to the above, each of the first
moving mechanism 710 and the second moving mech-
anism 720 is provided with the first moving mechanism
810 that moves the first pressing member 713L and the
second moving mechanism 820 that moves the second
pressing member 713M.

[0155] In this configuration example, also, when the
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moving unit 550 passes through the first linear unit 610
(when printing onto the can body 10 is finished), the mov-
ing unit 550 passes beside the first pressing member
713L provided to the first moving mechanism 710.
[0156] Thereafter, the first pressing member 713L is
moved forward onto the moving route of the moving unit
550. Thereafter, the moving unit 550 is pressed by the
first pressing member 713L to be placed on the support
base 713A.

[0157] Subsequently, in this example, the support
base moving mechanism 713E of the first moving mech-
anism 710 is driven, to thereby move the support base
713A upwardly. Then, when the support base 713A
reaches the extended line of the second linear unit 620,
the support base 713A is stopped. At this time, the sec-
ond pressing member 713M of the first moving mecha-
nism 710 is positioned on a side away from the second
linear unit 620.

[0158] Thereafter, the second pressing member 713M
is moved toward the second linear unit 620 side, and the
moving unit 550 is pressed by the second pressing mem-
ber 713M. Consequently, the moving unit 550 heads for
the second linear unit 620 and is supported by the second
linear unit 620.

[0159] Thereafter, the moving unit 550 is moved along
the second linear unit 620 and reaches the second mov-
ing mechanism 720. Then, the moving unit 550 passes
beside the first pressing member 713L of the second
moving mechanism 720. Subsequently, the first pressing
member 713L is moved forward onto the moving route
of the moving unit 550, and further, presses the moving
unit 550. This causes the moving unit 550 to be placed
onto the support base 713A.

[0160] Thereafter, the support base 713A is lowered
to reach the extended line of the first linear unit 610.
Thereafter, the second pressing member 713M of the
second moving mechanism 720 presses the moving unit
550. Consequently, the moving unit 550 heads for the
first linear unit 610. Thereafter, the moving unit 550 is
moved to the downstream side along the first linear unit
610.

[0161] Here, in the configuration examples shown in
FIGS. 1, 3 and 4, the moving unit 550 that has been
moved along the first linear unit 610 is moved in a lateral
direction or is moved upwardly, and thereby the moving
unit 550 is moved to the second linear unit 620.

[0162] Similarly, the moving unit 550 that has been
moved along the second linear unit 620 is moved in a
lateral direction or is moved downwardly, and thereby
the moving unit 550 is moved to the first linear unit 610.
[0163] In the lateral movement or the vertical move-
ment, in the exemplary embodiment, the moving unit 550
is moved by a mechanism other than the linear mecha-
nism.

[0164] Printingis not performed at locations other than
the firstlinear unit610, and therefore, positional accuracy
of the moving unit 550 is not required so much. In such
a case, if the moving unit 550 is moved by a mechanical
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section other than the linear mechanism, inconvenience
is not likely to occur. Moreover, by using a mechanism
other than the linear mechanism, the printing apparatus
500 becomes less expensive.

[0165] FIG. 5is a diagram showing another configura-
tion example of the second moving mechanism 720. Note
that the first moving mechanism 710 is configured in the
same way as the second moving mechanism 720.
[0166] In the configuration examples described in the
above, when the moving unit 550, which has moved to-
ward the firstlinear unit 610 or the second linear unit 620,
was pressed, the pressing member pressed the moving
unit 550.

[0167] Incontrastthereto, inthe configuration example
shown in FIG. 5, the moving unit 550 is pressed by a
reciprocating member 729 having a cross-sectional
shape that closely resembles a cross-sectional shape of
a base (to be described later) included in the moving unit
550, to thereby move the moving unit 550 to the firstlinear
unit 610 or the second linear unit 620.

[0168] The reciprocating member 729 is, when the
support base 713A is moved from above in FIG. 5, posi-
tioned on the right side of the support base 713A in the
figure. Then, when the supportbase 713A is lowered and
the moving unit 550 (not shown in FIG. 5) on the support
base 713Ais lowered to the same height as the firstlinear
unit 610, the reciprocating member 729 is moved forward
toward the moving unit 550. Consequently, the moving
unit 550 is pressed by the reciprocating member 729,
and is caused to head for the first linear unit 610.
[0169] Though illustration is omitted, on the first mov-
ing mechanism 710 side, the reciprocating member 729
is provided on the extended line of the second linear unit
620; therefore, on the first moving mechanism 710 side,
the moving unit 550 is pressed by the reciprocating mem-
ber 729, and the moving unit 550 heads for the second
linear unit 620.

[0170] Moreover, the reciprocating member 729 is
configured with two members, namely, a lower recipro-
catingmember 729A and an upper reciprocating member
729B supported by the lower reciprocating member
729A, and, when the moving unit 550 is pressed, these
two members are moved forward toward the moving unit
550.

[0171] Note that, in the configuration examples shown
in FIGS. 1, 3 and 4, in both of the first linear unit 610 and
the second linear unit 620, the moving unit 550 was
moved by use of the linear mechanism.

[0172] By the way, moving of the moving unit 550 by
use of the linear mechanism may be, for example, per-
formed only in the first linear unit 610 provided with the
printing unit 520, and, in the second linear unit 620, the
moving unit 550 may be moved by use of a mechanism
other than the linear mechanism.

[0173] For example, the moving unit 550 may be
moved by use of a belt conveyance device 750 shown
in FIG. 6 (a diagram showing another configuration ex-
ample of a mechanism that moves the moving unit 550).
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[0174] The belt conveyance device 750 is provided
with a circulating belt 751 that circularly moves, tension
rolls 752 that extend the circulating belt 751, and a drive
motor (not shown in the figure) that rotates the tension
rolls 752.

[0175] In this configuration example, when the moving
unit 550 moves to the upstream side of the belt convey-
ance device 750, the moving unit 550 is placed onto the
circulating belt 751. Then, the moving unit 550 is moved
along with the movement of the circulating belt 751, and
the moving unit 550 reaches an end portion of the belt
conveyance device 750.

[0176] As shown in FIG. 6, the moving unit 550 in the
exemplary embodiment is provided with abase 550A that
supports the mandrel 70 or the like from below.

[0177] The base 550A is provided with a base main
body 550B along the horizontal direction and two side
wall portions 550C that extend downwardly from both
end portions of the base main body 550B.

[0178] When the moving unit 550 is conveyed by the
belt conveyance device 750, the circulating belt 751 en-
ters the region surrounded by the base main body 550B
and the two side wall portions 550C.

[0179] Note that, when the moving unit 550 is support-
ed by the support base 713A shown in FIGS. 2, 4 and
the like, the support base 713A also enters the above-
described surrounded region. Moreover, when the mov-
ing unit 550 is supported by the guide member 561 (refer
to FIG. 1) provided to thefirstlinear unit610 or the second
linear unit 620, the guide member 561 also enters the
surrounded region.

[0180] In the printing unit 520 or the like, it becomes
necessary to accurately control the position of the moving
unit 550; however, in the locations where the printing unit
520 is not provided, such as the second linear unit 620,
control of the position may be performed moderately. In
this case, it becomes possible to provide the belt con-
veyance device 750 in place of the linear mechanism.
[0181] Moreover, if the moving unit 550 is moved by
use of the linear mechanism in both of the first linear unit
610 and the second linear unit 620, the manufacturing
costs of the printing apparatus 500 are likely to be in-
creased. In contrast thereto, by installing the belt con-
veyance device 750 in place of the linear mechanism,
the manufacturing costs of the printing apparatus 500
become less expensive. Note that, other than this, the
moving unit 550 may be moved by use of a cylinder, such
as an air cylinder. Moreover, the moving unit 550 may
be moved by a circularly moving chain or the like. In these
cases, as compared to the case of using the linear mech-
anism, the manufacturing costs of the printing apparatus
500 become less expensive.

[0182] Note that, in the first moving mechanism 710
and the second moving mechanism 720 of the printing
apparatus 500 shown in FIG. 3, movement of the moving
unit 550 is performed by moving the support base 713A.
[0183] By the way, the mechanism that moves the
moving unit 550 is not limited thereto; in any of the first
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moving mechanism 710 and the second moving mech-
anism 720, it may be possible to install the belt convey-
ance device 750 and place the moving unit 550 onto the
circulating belt 751, to thereby move the moving unit 550.
[0184] FIGS.7Ato7E, 8A and 8B are diagrams show-
ing other configuration examples of the printing appara-
tus 500. Note that, in FIGS. 7 and 8, states in which the
printing apparatus 500 is viewed from the lateral side are
shown, where the upper side in the figure indicates the
upper side in the vertical direction and the lower side in
the figure indicates the lower side in the vertical direction.
[0185] FIG. 7A schematically shows the printing appa-
ratus 500 shown in FIG. 4, in which the first linear unit
610 is provided with the can body loading unit 510, the
printing unit 520, the drying unit 530 and the can body
discharge unit 540. Moreover, the second linear unit 620
is provided above the first linear unit 610.

[0186] In the configuration example shown in FIG. 7B,
the firstlinear unit 610 is provided with the can body load-
ing unit 510, the printing unit 520, the drying unit 530, an
outer surface coating unit 570, a second drying unit 580
and the can body discharge unit 540.

[0187] In the configuration example shown in FIG. 7A,
there are provided the four functional units, namely, the
can body loading unit510, the printing unit 520, the drying
unit 530 and the can body discharge unit 540; however,
inthe configuration example shown in FIG. 7B, in addition
to the four functional units, the outer surface coating unit
570 and the second drying unit 580 are further provided.
[0188] The outer surface coating unit 570 coats the
outer circumferential surface of the can body 10 with
transparent paint, to thereby form a protection layer on
the outer circumferential surface of the can body 10. The
outer surface coating unit 570 is provided with a contact
roll (to be described later) to be brought into contact with
the outer circumferential surface of the can body 10, and
the outer circumferential surface of the can body 10 is
coated with paint by use of the contact roll to form the
protection layer. The can body on which the protection
layer is formed reaches the second drying unit 580, and
the can body 10 is heated. Consequently, the protection
layer is cured.

[0189] FIGS. 9A and 9B are schematic views showing
configurations of the outer surface coating unit 570.
FIGS. 10A and 10B are diagrams showing a configura-
tion of the second drying unit 580.

[0190] As shown in FIG. 9A, the outer surface coating
unit 570 is provided with: the contact roll 571 that is ro-
tated while being in contact with the rotating can body
10; and a supply roll 572 that supplies the surface of the
contact roll 571 with paint. Further, there is provided a
container 573 that contains the paint.

[0191] In this example, the paint in the container 573
is supplied to the contact roll 571 by the supply roll 572.
Subsequently, the outer circumferential surface of the
can body 10 is coated with the paint by the contact roll
571.

[0192] Note that the outer surface coating unit 570
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shown in FIG. 9B will be described later.

[0193] FIG. 10Aisa perspective view showing an over-
all configuration of the second drying unit 580. Moreover,
FIG. 10B is a cross-sectional view of the second drying
unit 580 on the line XB-XB in FIG. 10A.

[0194] As shown in FIG. 10B, the second drying unit
580 as an example of a heating unit is provided with in-
frared heaters 581A as heating sources. The infrared
heaters 581A are installed at plural locations in the mov-
ing direction of the moving unit 550. Moreover, the infra-
red heaters 581A are installed at two locations, namely,
above and below the can body 10.

[0195] Moreover, the second drying unit 580 is provid-
ed with a container housing 582A that contains the infra-
red heaters 581A to prevent heat from escaping to the
outside, the container housing 582A having a rectangu-
lar-shaped cross section.

[0196] At a side wall of the container housing 582A,
there is formed a through hole 583 in a elongate-hole
shape along the moving direction of the moving unit 550,
and a support axis that supports the mandrel 70 passes
through the through hole 583 to reach the outside of the
container housing 582A.

[0197] In this example, when the moving unit 550
reaches the second drying unit 580, as shown in FIG.
10B, the can body 10 is contained in the container hous-
ing 582A.

[0198] Then, inthis state, asindicated by an arrow 10A
in FIG. 10A, the moving unit 10 is moving. During the
process, the can body 10 is heated to cure the protection
layer.

[0199] Note that, in this example, as shown in FIG.
10B, a permanent magnet 87 is attached to the base
550A of the moving unit 550. Moreover, electromagnets
88 are installed at the first linear unit 610. Further, the
base 550A of the moving unit 550 is provided with rotation
rolls 89 that are rotatable to reduce slide resistance be-
tween the moving unit 550 and the first linear unit 610.
In this example, a propulsive force occurs due to mag-
netic fields generated by the electromagnets 88, and
thereby the moving unit 550 is moved.

[0200] Back to FIG. 7, another configuration example
of the printing apparatus 500 will be described.

[0201] In the configuration example shown in FIG. 7C,
the second linear unit 620 is provided with the outer sur-
face coating unit 570 and the second drying unit 580.
Further, in this configuration example, the can body dis-
charge unit 540 is installed to the first linear unit 610, the
can body discharge unit 540 also being installed on the
upstream side of the can body loading unit 510.

[0202] In the configuration example shown in FIG. 7B,
the first linear unit 610 is provided with the outer surface
coating unit 570 and the second drying unit 580; accord-
ingly, the first linear unit 610 is elongated. In contrast
thereto, in the configuration example shown in FIG. 7C,
the outer surface coating unit 570 and the second drying
unit 580 are provided to the second linear unit 620. In
this case, the full length L of the printing apparatus 500
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can be reduced.

[0203] Further, in the configuration example shown in
FIG. 7C, the second drying unit 580 is positioned above
the printing unit 520, and therefore, it is possible to pre-
vent the heat from the second drying unit 580 from af-
fecting the printing unit 520. To additionally describe, in
the configuration example shown in FIG. 7C, the second
drying unit 580 is provided to a linear portion at an up-
permost stage, and therefore, itbecomes possible to sup-
press occurrence of inconveniences due to the heat of
the second drying unit 580, as compared to the case in
which the second drying unit 580 is provided at the lower
side.

[0204] In the configuration example shown in FIG. 7D,
the outer surface coating unit 570 is provided to the first
linear unit 610, whereas, the second drying unit 580 and
the can body discharge unit 540 are provided to the sec-
ond linear unit 620.

[0205] In this case, also, as compared to the configu-
ration example shown in FIG. 7B, the full length L of the
printing apparatus 500 can be reduced. Moreover, it is
possible to suppress occurrence of inconveniences
caused by heat.

[0206] In the configuration example shown in FIG. 7E,
above the first linear unit 610 and the second linear unit
620, a third linear unit 630 and a fourth linear unit 640
are further provided.

[0207] Further, there is provided a third moving mech-
anism 730 that moves the moving unit 550 having moved
through the second linear unit 620 to the third linear unit
630, and a fourth moving mechanism 740 that moves the
moving unit 550 having moved through the third linear
unit 630 to the fourth linear unit 640.

[0208] Further, in this configuration example, the third
linear unit 630 is provided with a third drying unit 581 that
further heats the can body 10. Needs to increase the
drying time arise in response to the material of the paint,
the heating time, and the like; therefore, in this configu-
ration example, the third drying unit 581 is provided in
addition to the second drying unit 580.

[0209] Further, in this configuration example, the fourth
linear unit 640 positioned at the uppermost stage serves
as a route for returning the moving unit 550, from which
the can body 10 has been discharged, to the can body
loading unit 510.

[0210] Here, forexample, inthe configuration example
shown in FIG. 7D, if the second drying unit 580 is elon-
gated, similar to the configuration example shown in FIG.
7E, it is possible to increase the heating time of the can
body 10. However, in this case, the full length of the print-
ing apparatus 500 is increased, and thereby, the occu-
pation area of the printing apparatus 500 is increased.
[0211] Incontrastthereto, as shownin FIG. 7E, by pro-
viding the second drying unit 580 to the second linear
unit 620 and third drying unit 581 to the third linear unit
630, it is possible to reduce the full length of the printing
apparatus 500 and to reduce the occupation area of the
printing apparatus 500.
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[0212] In the configuration example shown in FIG. 8A,
similarto the above, the third linear unit 630 and the fourth
linear unit 640 are provided above the first linear unit 610
and the second linear unit 620.

[0213] Further, there is provided the third moving
mechanism 730 that moves the moving unit 550 having
moved through the second linear unit 620 to the third
linear unit 630, and the fourth moving mechanism 740
that moves the moving unit 550 having moved through
the third linear unit 630 to the fourth linear unit 640.
[0214] Further, in this configuration example, in addi-
tion to the second drying unit 580, there are provided the
third drying unit 581 and a fourth drying unit 582 that
further heat the can body 10.

[0215] The third drying unit 581 is provided to the third
linear unit 630. The fourth drying unit 582 is provided to
the fourth linear unit 640.

[0216] In this configuration example, also, while suffi-
ciently securing the drying time of the can body 10, the
occupation area of the printing apparatus 500 can be
reduced.

[0217] In the configuration example shown in FIG. 8B,
two linear units, the first linear unit 610 and the second
linear unit 620, are provided. Further, in the second linear
unit 620, the moving route of the moving unit 550 is
branched in the vertical direction; thereby, the second
linear unit 620 is provided with two linear units, an upper
linear unit 621 and a lower linear unit 622.

[0218] In other words, in the configuration example
shown in FIG. 8B, the second linear unit 620 serves as
the moving route of the can body 10, and the moving
route branches to plural moving routes at a branch part
620X and the moving routes are joined on the down-
stream side (downstream side in the conveyance direc-
tion of the can body 10) of the branch part 620X.
[0219] Then, in this configuration example, each of
conveyance routes (each of the upper linear unit 621 and
the lower linear unit 622) is provided with the second
drying unit 580.

[0220] Further, the second linear unit 620 is provided
with a distribution mechanism 910 that distributes the
moving unit 550 having been conveyed from the up-
stream side to any one of the upper linear unit 621 and
the lower linear unit 622. Moreover, there is provided a
reclaiming mechanism 920 that reclaims (joins) the mov-
ing units 550 having moved through the upper linear unit
621 and the lower linear unit 622.

[0221] In this configuration example, also, while secur-
ing the drying time of the can body 10, the occupation
area of the printing apparatus 500 can be reduced.
[0222] The distribution mechanism 910 and the re-
claiming mechanism 920 can be configured with, for ex-
ample, a mechanism similar to the first moving mecha-
nism 710 shown in FIG. 4.

[0223] In the first moving mechanism 710 shown in
FIG. 4, when the moving unit 550 is placed onto the sup-
port base 713A, the moving unit 550 is moved toward
the support base 713A from the right side in the figure;
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however, when a mechanism similar to the first moving
mechanism 710 is provided in the configuration example
shown in FIG. 8B, the moving unit 550 is moved from the
left side, notfrom the right side, of the support base 713A.
[0224] Then, the moving unit 550 is placed onto the
support base 713A. Thereafter, the support base 713A
moves to any one of the upper side and the lower side,
and thereby the moving unit 550 is moved onto the ex-
tended line of the upper linear unit 621 or the extended
line of the lower linear unit 622. Then, the moving unit
550 is moved to the upper linear unit 621 or the lower
linear unit 622.

[0225] Moreover, in the configuration example shown
in FIG. 8B, when the moving unit 550 is reclaimed (when
reclamation is performed in the reclaiming mechanism
920), the moving unit 550 is moved from the left side of
the supportbase 713A. Then, the moving unit 550 is tem-
porarily placed onto the support base 713A, and there-
after, moved to a junction 11A (refer to FIG. 8B) of the
upper linear unit 621 and the lower linear unit 622.
[0226] Thereafter, the moving unit 550 travels a part
of the second linear unit 620 that is positioned at the
downstream side of the junction 11A to reach the can
body discharge unit 540. Thereafter, the moving unit 550
is moved to the firstlinear unit 610 via the second moving
mechanism 720.

[0227] In the configuration example shown in FIG. 8B,
as compared to the configuration examples shown in
FIG. 7D and the like, it is possible to increase the number
of can bodies 10 on which printing can be performed per
unit time.

[0228] Here, in the drying unit for heating the can body
10, such as the second drying unit 580, the conveyance
speed of the can body 10 is often reduced for sufficiently
securing the heating time. In this case, the printing effi-
ciency is likely to be deteriorated. Specifically, when the
conveyance speed is reduced in the drying unit, in re-
sponse thereto, needs to reduce the conveyance speed
of the can body 10 arise in the printing unit 520, too, and
therefore, the printing efficiency is likely to be deteriorat-
ed.

[0229] Incontrastthereto, in the configuration example
shown in FIG. 8B, for example, the can bodies 10 are
alternately supplied to the upper linear unit 621 and the
lower linear unit 622, and the can bodies 10 are dried in
both of the upper linear unit 621 and the lower linear unit
622.

[0230] In such a case, reduction of the conveyance
speed of the can body 10 in the printing unit 520 can be
suppressed, and accordingly, deterioration of the printing
efficiency can be suppressed.

[0231] InFIGS. 7A to 8B, description was given of the
case in which the first linear unit 610 to the fourth linear
unit 640 were disposed three-dimensionally. In other
words, in FIGS. 7A to 8B, the configuration example in
which the first linear unit 610 to the fourth linear unit 640
were disposed in multiple stages was described.

[0232] By the way, the first linear unit 610 to the fourth
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linear unit 640 may be disposed flatly, not limited to such
multi-stage disposition. In other words, similar to the em-
bodiment shown in FIG. 1, the first linear unit 610 to the
fourth linear unit 640 may be disposed to extend in the
horizontal direction (lateral direction). To additionally de-
scribe, the first linear unit 610 to the fourth linear unit 640
may be disposed so that the first linear unit 610 to the
fourth linear unit 640 are placed on a single horizontal
surface.

[0233] In this case (when the first linear unit 610 to the
fourth linear unit 640 are disposed to extend in the hori-
zontal direction (lateral direction)), the configuration ex-
ample shown in FIG. 7A becomes the one schematically
showing the configuration example shown in FIG. 1.
Moreover, in this case, the two linear units, the upper
linear unit 621 and the lower linear unit 622, shown in
FIG. 8B are disposed to be shifted in the horizontal di-
rection, not in the vertical direction. Then, in this case,
the conveyance route of the can body 10 is branched
horizontally, not vertically.

[0234] Note that disposition of the two linear units, the
upper linear unit 621 and the lower linear unit 622, may
be different from disposition of the first linear unit 610 to
the fourth linear unit 640.

[0235] Forexample, while disposing the firstlinear unit
610 to the fourth linear unit 640 three-dimensionally (in
multiple stages), the two linear units, the upper linear unit
621 and the lower linear unit 622, may be disposed to be
shifted in the horizontal direction. Moreover, forexample,
while disposing the first linear unit 610 to the fourth linear
unit 640 to be shifted in the horizontal direction (disposing
thereof to be placed on a single horizontal surface), the
two linear units, the upper linear unit 621 and the lower
linear unit 622, may be disposed to be shifted in the ver-
tical direction.

[0236] FIG. 11 is a diagram showing another configu-
ration example of the first linear unit 610 of the printing
apparatus 500.

[0237] In this configuration example, a single moving
unit 550 is provided with three (plural) mandrels 70, and
therefore, each moving unit 550 moves while holding
three can bodies 10.

[0238] Further, the printing unit 520 is provided with
three inkjet heads 11 of the same color corresponding to
the three mandrels 70. Specifically, three inkjet heads 11
are provided for each color.

[0239] In this configuration example, ink of the same
color is ejected at the same timing. Consequently, as
compared to the case in which ink of the same color is
ejected at the different timing, control of printing can be
easily performed.

[0240] In this configuration example shown in FIG. 11,
each moving unit 550 stops below the three inkjet heads
11 provided for each color.

[0241] Then, in each moving unit 550, the three can
bodies 10 are rotated, and further, ink ejection from the
three inkjet heads 11 ejecting ink of the same color is
performed onto the three can bodies 10. Consequently,
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an image is formed on the outer circumferential surface
of the can body 10. In this configuration example, as com-
pared to the case in which only one inkjet head 11 is
provided for each color, the printing efficiency can be
increased.

[0242] Further, in this configuration example, when the
moving unit 550 reaches the drying unit 530, UVLEDs
539 irradiate the three can bodies 10 placed on the mov-
ing unit 550 with ultraviolet light. This causes the image
formed on each of the three can bodies 10 to be cured.
[0243] Thereafter, the moving unit 550 reaches the can
body discharge unit 540 and the can body 10 is detached
from each of the three provided mandrels 70 at the can
body discharge unit 540.

[0244] Note that, when the three mandrels 70 are in-
stalled to the moving unit 550 and each mandrel 70 is
coated with paint (when the protection layer is formed),
as shown in FIG. 9B, it is preferable to provide plural
(three) contact rolls 571 to correspond to the three can
bodies 10, and to apply the paint by use of the plural
contact rolls 571.

[0245] Here, when the plural mandrels 70 are provided
to the moving unit 550, it is preferable to set the number
of mandrels 70 to be installed in the range of two to four.
Ifthe number exceeds four, the moving unit 550 becomes
heavy; accordingly, there is a possibility that it becomes
difficult to control the moving unit 550. Specifically, if the
moving unit 550 becomes heavy, the inertia force of the
moving unit 550 when the moving unit 550 stops is in-
creased, and therefore, the stop position of the moving
unit 550 is likely to be deviated from the intended position.
[0246] Further, if a large number of mandrels 70 are
installed in the moving unit 550, the moving unit 550 is
upsized, and, with this, the printing apparatus 500 is also
upsized.

[0247] Here,inthis example, ifthe number of mandrels
70 to be installed in the moving unit 550 is increased, the
number of contact rolls 571 and supply rolls 572 shown
in FIG. 9B to be installed is also increased with this.
[0248] Here, the diameters of the contact roll 571 and
the supply roll 572 are relatively large; therefore, the sep-
aration distance between the contact rolls 571 adjacent
to each other and the separation distance between the
supply rolls 572 adjacent to each other are large.
[0249] Then, inthis case, inresponse to the separation
distances, there arises the need to increase the separa-
tion distance between the mandrels 70 installed in each
moving unit 550; in such a case, the moving unit 550 is
upsized and the printing apparatus 500 is also upsized
with this.

[0250] In response thereto, in the case where the
number of mandrels 70 to be installed is set to two to
four, that is, the number of mandrels 70 to be installed is
small, the number of contact rolls 571 and the supply
rolls 572 to be installed is reduced, and, with this, it is
possible to suppress upsizing of the moving unit 550.
Then, in this case, itis also possible to suppress upsizing
of the printing apparatus 500.
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[0251] Moreover, in the configuration examples shown
in FIGS. 4, 7A to 8B, description was given of the case
in which, directly above the first linear unit 610 (above
the first linear unit 610 in the vertical direction), other
linear units, such as the second linear unit 620, are in-
stalled; however, not limited to the location directly above
the first linear unit 610, these other linear units may be
disposed at locations deviated from the directly above
location as shown in FIG. 12 (the diagram in which the
printing apparatus 500 is viewed from one end side in
the axial direction of the first linear unit 610 or the like).
[0252] In this case, as compared to the case in which
the second linear unit 620 and the like are positioned
directly above the first linear unit 610, maintenance or
the like of the first linear unit 610 or various kinds of func-
tional units provided to the firstlinear unit 610 (not shown
in FIG. 12) becomes easy to be performed.

[0253] Further, when the linear units are disposed to
be shifted in the vertical direction, other than the mode
in which the linear units are disposed in parallel to one
another, as shown in FIG. 13 (the diagram showing an-
other configuration example of the printing apparatus
500), the linear units may be disposed in non-parallel
relationship. However, by disposing the linear units in
parallel with one another, it is possible to downsize the
printing apparatus 500.

[0254] Moreover, in the configuration example shown
in FIG. 2, description was given of the case in which the
moving unit 550 is moved in the lateral direction by use
of the rotation disk 711. In other words, in FIG. 2, for
moving the moving unit 550 between the two linear units
610 and 620 disposed on the same horizontal surface,
the rotation disk 711 is used. By the way, when the rota-
tion disk 711 is used, not limited to the movement of the
moving unit 550 in the lateral direction, it is possible to
move the moving unit 550 in the vertical direction.
[0255] Specifically, for example, by disposing the sec-
ond linear unit 620 at a position facing the position indi-
cated by the reference sign 2E in FIG. 2, it is possible to
move the moving unit 550 that has been moved from the
first linear unit 610 to the second linear unit 620 posi-
tioned obliquely upward of the first linear unit 610.
[0256] Further, it is possible to move the moving unit
550 that has been moved from the second linear unit 620
to the first linear unit 610 positioned obliquely downward
of the second linear unit 620.

[0257] Moreover, for example, by disposing the first
linear unit 610 at a position facing the position indicated
by the reference sign 2F in FIG. 2 and the second linear
unit 620 at a position facing the position indicated by the
reference sign 2E, it is possible to move the moving unit
550 that has been moved from the first linear unit 610 to
the second linear unit 620 positioned directly above the
first linear unit 610.

[0258] Moreover, in this case, it is possible to move
the moving unit 550 that has been moved fromthe second
linear unit 620 to the firstlinear unit 610 positioned directly
below the second linear unit 620.
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[0259] FIG. 14 is a diagram showing entirety of man-
ufacturing processes of the can body 10. In other words,
FIG. 14 is a diagram showing entirety of a can body man-
ufacturing system 900 including the printing apparatus
500.

[0260] In the can body manufacturing system 900
shown in FIG. 14, the above-described printing appara-
tus 500 is provided in the middle of the manufacturing
processes. In other words, there is provided the printing
apparatus 500 that performs printing on the can body 10
by the ink jet method.

[0261] Further, the can body manufacturing system
900 is provided with a plate printing apparatus 950 that
performs printing on the can body 10 by the so-called
plate printing. In the plate printing apparatus 950, ink ad-
hered to a plate is transferred onto the can body 10, to
thereby perform printing on the can body 10.

[0262] In the can body manufacturing system 900, a
moving route 900A of the can body is provided. Here,
the moving route 900A is branched to plural branch
routes 900C ata branch part900B, and the branch routes
900C join at the downstream side of the branch part
9008B.

[0263] Further, in the can body manufacturing system
900, the printing apparatus 500 is provided to one branch
route 900C of the plurally provided branch routes 900C,
and the plate printing apparatus 950 is provided to the
other branch route 900C.

[0264] Further, the branch part 900B is provided with
a distribution mechanism (not shown in the figure) that
can distribute the can body 10 that has been conveyed
from the upstream side to the one branch route 900C or
the other branch route 900C; therefore, the can body 10
having been conveyed from the upstream side is distrib-
uted to any one of the printing apparatus 500 and the
plate printing apparatus 950. When printing on the can
body 10 by the printing apparatus 500 or the plate printing
apparatus 950 is finished, the can body 10 is further con-
veyed to the downstream side.

[0265] On the upstream side of the printing apparatus
500 and the plate printing apparatus 950, there is pro-
vided an upstream side process 900X, and, on the down-
stream side of the printing apparatus 500 and the plate
printing apparatus 950, there is provided a downstream
side process 900Y.

[0266] Here, in the exemplary embodiment, the up-
stream side process 900X and the downstream side
process 900Y can be commoditized. In other words, in
the exemplary embodiment, there is no need to provide
the upstream side process 900X and the downstream
side process 900Y to correspond to each of the printing
apparatus 500 and the plate printing apparatus 950, and
thereby, only by a single upstream side process 900X
and downstream side process 900Y, the can body 10 on
which inkjet printing has been performed and the can
body 10 on which plate printing has been performed can
be manufactured.

[0267] By commoditizing the upstream side process
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900X and the downstream side process 900Y, it is pos-
sible to reduce costs, and further, it is possible to reduce
an occupation area of the can body manufacturing sys-
tem 900.

[0268] Note that the upstream side process 900X is
provided with processes of: uncoiler (UC); lubricator
(LU); cupping press (CP); body maker (BM); trimmer
(TR); and washer (WS).

[0269] In the uncoiler (UC), an aluminum thin plate
wound around a coil is unwound. In the lubricator (LU),
the aluminum thin plate is coated with lubricating oil. In
the cupping press (CP), a circular-shaped blank is
punched and is further subjected to drawing, to thereby
mold a cup-shaped material.

[0270] In the body maker (BM), the above-described
cup-shaped material is subjected to the drawing and iron-
ing to make a peripheral wall have a predetermined thick-
ness. Further, a bottom portion thereof is molded to have
a dome shape. In the trimmer (TR), an edge part at the
upper portion of the peripheral wall is trimmed. Conse-
quently, the can body 10 in a cylindrical shape is formed.
Inthe washer (WS), the can body 10 is washed to remove
the lubricating oil or other adhered materials.

[0271] Moreover, the downstream side process 900Y
is provided with processes of: bottom coater (BTC); pin
oven (PO); inside spray (INS); bake oven (BO); necker
flanger (QNF); defective can tester (DCT); light tester
(LT); and palletizer (PT).

[0272] In the bottom coater (BTC), coating is per-
formed on a grounding portion in the bottom surface of
the can body 10. In the pin oven (PO), the can body 10
is heated to bake the printing on the outer circumferential
surface of the can body 10 and the coating on the can
bottom. Note that, in the exemplary embodiment, two
pairs of the bottom coater (BTC) and the pin oven (PO)
are provided to correspond to each of the printing appa-
ratus 500 and the plate printing apparatus 950; however,
only one pair of the bottom coater (BTC) and the pin oven
(PO) may be provided to commoditize the facilities.
[0273] In the inside spray (INS), the inner surface of
the can body 10 is coated. In the bake oven (BO), coating
on the inner surface of the can body 10 is baked. In the
necker flanger (QNF), the opening edge of the can body
10 is narrowed and a flange for attaching the can lid is
formed. In the defective can tester (DCT), the outer ap-
pearance and the state of printing are inspected, and if
there is any defective item, the item is removed. In the
light tester (LT), whether or not there is any puncture in
the can body 10 is inspected, and if there is any defective
item, the item is removed. In the palletizer (PT), the can
body 10 having passed the tests is placed on a pallet.
[0274] FIG. 15is a diagram showing another configu-
ration example of the printing apparatus 500.

[0275] In the configuration example shown in FIG. 15,
plural can bodies 10 are sequentially conveyed. More
specifically, in the configuration example, the can bodies
10 adjacent to each other are separated for a distance
same as the separation distance of the two inkjet heads
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11 adjacent to each other, and the can bodies 10 are
sequentially conveyed. In other words, in the printing ap-
paratus 500, the can bodies 10 are sequentially con-
veyed at regular intervals; the interval between the can
bodies 10 at this time is the same as the interval between
the two inkjet heads 11 adjacent to each other.

[0276] Moreover, in the configuration example shown
in FIG. 15, the configuration includes one or more other
can body stop locations provided between image forma-
tion stop locations and a light irradiation stop location.
[0277] Inthe present configuration example, also, eve-
ry time the can body 10 reaches each of the inkjet heads
11, the can body 10 is stopped. More specifically, every
time the can body 10 reaches each of the image formation
stop locations indicated by reference signs 16A (herein-
after, referred to as "image formation stop location 16A"),
the can body 10 is stopped.

[0278] Moreover, when the can body 10 is stopped at
the image formation stop location 16A, another can body
10 is stopped at a light irradiation stop location 16B on
the downstream side of the image formation stop location
16A. To put it another way, at the drying unit 530 that
performs irradiation with ultraviolet light, another can
body 10 is stopped.

[0279] The drying unit 530 is provided with a light
source (not shown in the figure) that emits ultraviolet light
and a light source container box 531 that contains the
light source.

[0280] The light source container box 531 is provided
with an inlet portion 531A and an outlet portion 531B,
and the can body 10 (the moving unit 550) passes
through the inlet portion 531A to enter inside the light
source container box 531. Moreover, the can body 10
passes through the outlet portion 531B to go out of the
light source container box 531.

[0281] Here,inthis configuration example, thereis pro-
vided a can body stop location 16C where neither image
formation nor light irradiation is performed between the
image formation stop location 16A (the image formation
stop location 16A positioned at the most downstream
side) and the lightirradiation stop location 16B, and there-
by ultraviolet light is less likely to reach the inkjet head 11.
[0282] In this example, ultraviolet light is emitted in the
drying unit 530, and when the ultraviolet light reaches
the inkjet head 11 positioned on the upstream side, there
occurs a possibility that the ink is cured to cause ink clog-
ging inthe inkjethead 11, and thereby quality of an image
to be formed is deteriorated.

[0283] Therefore, in this example, by providing the sin-
gle can body stop location 16C where one can body 10
is stopped (the can body stop location 16C for stopping
one can body 10) between the image formation stop lo-
cations 16A and the light irradiation stop location 16B to
increase a separation distance between the drying unit
530 and the inkjet head 11, to thereby reduce ultraviolet
light that reaches the inkjet head 11.

[0284] Note that, in this example, there is provided the
single can body stop location 16C between the image
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formation stop locations 16A and the lightirradiation stop
location 16B; however, two or more can body stop loca-
tions 16C may be provided.

[0285] Moreover, in the configuration example shown
in FIG. 15, an upstream-side restricting wall 31 and a
downstream-side restricting wall 32 are provided beside
each can body 10 (mandrel 70).

[0286] The upstream-side restricting wall 31 is posi-
tioned on the upstream side of the can body 10 in the
moving direction of the moving unit 550, and the down-
stream-side restricting wall 32 is positioned on the down-
stream side of the can body 10 in the moving direction
of the moving unit 550.

[0287] Moreover, the upstream-side restricting wall 31
and the downstream-side restricting wall 32 are disposed
along the axial direction of the can body 10 and also along
the vertical direction.

[0288] Moreover, the plural (plural sets of) upstream-
side restricting walls 31 and downstream-side restricting
walls 32 are provided to correspond to the respective
plural moving units 550 (can bodies 10), and move in
association with the respective moving units 550.
[0289] The upstream side restricting wall 31 is posi-
tioned on the upstream side (the side on which an inkjet
head 11 is provided) of a can body 10 when the can body
10 is stopped at the light irradiation stop location 16B
(the drying unit 530). The upstream-side restricting wall
31 is thereby positioned between the can body 10 and
the inkjet head 11, and ultraviolet light is restricted from
heading toward the inkjet head 11.

[0290] Moreover, when the can body 10 is stopped at
the lightirradiation stop location 16B (the drying unit 530),
the downstream-side restricting wall 32 is positioned on
the downstream side of the can body 10. Consequently,
ultraviolet light is restricted from heading toward the
downstream side of the can body 10.

[0291] Moreover, in this configuration example, when
the can body 10 is stopped at the inside of the light source
container box 531, the upstream-side restricting wall 31
provided corresponding to the can body 10 closes the
inlet portion 531A of the light source container box 531.
Consequently, the ultraviolet light is prevented from
heading toward the inkjet head 11 through the inlet por-
tion 531A.

[0292] Moreover, in this configuration example, when
the can body 10 is stopped at the inside of the light source
container box 531, the downstream-side restricting wall
32 provided corresponding to the can body 10 closes the
outlet portion 531B of the light source container box 531.
Consequently, leakage of the ultraviolet light from the
outlet portion 531B of the light source container box 531
can be suppressed.

[0293] Other than this, in the above, there is no partic-
ular description of the number of rotations of the can body
10; however, the number of rotations of the can body 10
may be controlled.

[0294] Specifically, for example, it may be possible to
control the number of rotations of the can body 10 so that
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the number of rotations of the can body 10 during a period
from starting to move the can body 10 from one of the
two inkjet heads 11 adjacent to each other to the other
inkjet head 11 in the moving direction of the can body 10
to reaching the other thereof becomes an integer.
[0295] Specific description will be given with reference
to FIG. 16 (a schematic view in a case where two inkjet
heads 11 adjacent to each other are viewed).

[0296] In the processing shown in FIG. 16, the can
body 10 is always rotating, and the can body 10 moves
from one of the inkjet heads 11 positioned on the up-
stream side (the inkjet head on the right side in the figure,
which is hereinafter referred to as "upstream-side inkjet
head 11A") to the other one of the inkjet heads 11 posi-
tioned on the downstream side (the inkjet head 11 on the
left side in the figure, which is hereinafter referred to as
"downstream-side inkjet head 11B") while rotating.
[0297] Then,inthe processing, the number of rotations
of the can body 10 during the period from starting to move
the can body 10 from the upstream-side inkjet head 11A
to reaching the downstream-side inkjet head 11B is an
integer.

[0298] Consequently, in this example, when the can
body 10 reaches the downstream-side inkjet head 11B,
an adhesion starting position P1, where the ink ejected
from the upstream-side inkjet head 11A is adhered first,
is positioned at a position facing the downstream-side
inkjet head 11B.

[0299] Here, in the upstream-side inkjet head 11A, a
strip-shaped image extending from the adhesion starting
position P1 (the position indicated by a reference sign
3A) where the ink is first adhered to an adhesion finishing
position P2 (the position indicated in the same manner
by the reference sign 3A) where the ink is finally adhered
is formed on the outer circumferential surface of the can
body 10.

[0300] Then, in this example, the can body 10 moves
while rotating, and when the can body 10 reaches below
the downstream-side inkjet head 11B, the adhesion start-
ing position P1 is located at the position facing a lower
surface 241 of the downstream-side inkjet head 11B.
[0301] Then, inthis example, ink is ejected atthe same
time when the can body 10 reaches below the down-
stream-side inkjet head 11B, to thereby perform image
formation.

[0302] More specifically, in this example, movement of
the can body 10 is started at the same time when image
formationis finished atthe upstream-side inkjethead 11A
(at the same time when the adhesion starting position P1
faces the upstream-side inkjet head 11A again after the
single rotation of the can body 10).

[0303] Then, at the same time when the can body 10
reaches below the downstream-side inkjet head 11B (at
the same time when the adhesion starting position P1
faces the downstream-side inkjet head 11B), ejection of
ink from the downstream-side inkjet head 11B is started,
to thereby start image formation.

[0304] Here, in this processing, when image formation
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at the downstream-side inkjet head 11B is started, the
adhesion starting position P1 is positioned directly below
the downstream-side inkjet head 11B. Consequently, in
this example, an image formation starting position when
image formation at the upstream-side inkjet head 11Ais
started and an image formation starting position when
image formation at the downstream-side inkjet head 11B
is started coincide with each other.

[0305] Here, if the adhesion starting position P1 does
not face the downstream-side inkjet head 11B when the
can body 10 reaches the downstream-side inkjet head
11B, control for causing the adhesion starting position
P1 to face the downstream-side inkjet head 11B is re-
quired.

[0306] Specifically, it becomes necessary to, forexam-
ple, detect the state of the can body 10 by a rotary en-
coder or the like, and rotate the can body 10 based on
the detection result. In contrast to this, in this example,
such control is unnecessary and the image formation
starting positions can be aligned easier.

[0307] Note that the number of rotations of the can
body 10 during the period from starting to move the can
body 10 from the upstream-side inkjet head 11A toreach-
ing the downstream-side inkjet head 11B may be any
value as long as being an integer, which may be 1, or
may be 2 or more.

[0308] Moreover, as another processing, when the can
body 10 moves from one inkjet head 11 of the two inkjet
heads 11 adjacent each other to the other inkjet head
11, the can body 10 may be rotated at the number of
rotations larger than a predetermined number of rotations
(the number of rotations in image formation).

[0309] More specifically, when animage is formed onto
the can body 10 in each inkjet head 11, the can body 10
is rotated at the predetermined number of rotations,
whereas, when the can body 10 is moved (in the course
of moving the can body 10), the can body 10 may be
rotated at the number of rotations larger than the prede-
termined number of rotations.

[0310] Here, whenthe number of rotationsis increased
like this, the ink on the outer circumferential surface of
the can body 10 is more likely to be cured. More specif-
ically, when thermosetting ink, not the ultraviolet cure ink
as in this example, is used for example, the ink is likely
to be dried as the number of rotations is increased, and
thereby, the ink is cured more quickly as compared to a
case in which the number of rotations is not increased.

[0311] To additionally describe, in the above, the case
in which the ultraviolet cure ink is used is described; how-
ever, thermosetting ink can alsobe used, and in this case,
when the number of rotations of the can body 10 is in-
creased, the ink is cured more quickly as compared to a
case in which the number of rotations is not increased.

[0312] Moreover, as another processing, when the can
body 10 moves from one inkjet head 11 of the two inkjet
heads 11 adjacent each other to the other inkjet head
11, the can body 10 may be rotated at the number of
rotations smaller than the predetermined number of ro-
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tations.

[0313] More specifically, when animageis formed onto
the can body 10 in each inkjet head 11, the can body 10
is rotated at the predetermined number of rotations,
whereas, when the can body 10 is moved (in the course
of moving the can body 10), the can body 10 may be
rotated at the number of rotations smaller than the pre-
determined number of rotations.

[0314] When the number of rotations of the can body
10is reduced in this manner, the total number of rotations
of mechanical sections for rotating the can body 10 is
reduced, and thereby wear in the mechanical sections
can be suppressed as compared to a case in which the
number of rotations of the respective mechanical sec-
tions is constant or is increased as described above.
[0315] Moreover, in eachinkjet head 11, image forma-
tion onto the can body 10 may be started after the can
body 10 is rotated a predetermined number of times be-
low the inkjet head 11, not to startimage formation at the
same time when the can body 10 reaches the inkjet head
11.

[0316] Immediately after the can body 10 is moved to
the location below each inkjet head 11, the can body 10
does not absolutely stop and vibrates in some cases.
Particularly, when the moving speed of the can body 10
is high, vibration of the can body 10 is more likely to be-
come large. The vibration of the can body 10 is apt to
cause degradation in quality of the image to be formed
on the can body 10.

[0317] Incontrastthereto, by starting the image forma-
tion by the inkjet head 11 after rotating the can body 10
below the inkjet head 11 (by starting the image formation
by the inkjet head 11 after a certain time has passed),
the vibration of the can body 10is reduced or no vibration
occurs, and thereby degradation of the image to be
formed on the can body 10 is suppressed.

[0318] Other than this, it may be possible to stop the
rotation of the can body 10 or reduce the rotation speed
of the can body 10 while the can body 10 reaches below
the inkjet head 11 and is rotated for a certain period of
time. However, in this case, when image formation by
the inkjet head 11 is started, it is necessary to accelerate
the can body 10, which has been stopped or decelerated,
to the rotation speed required to perform image forma-
tion, and vibration sometimes occurs in the can body 10
on this occasion.

[0319] Moreover, as another control, itmay be possible
that the image formation starting position when the inkjet
head 11 starts image formation (the position of the can
body 10 in the circumferential direction) is made to differ
in each inkjet head 11, and thereby the image formation
starting positions of respective colors are shifted in the
circumferential direction of the can body 10.

[0320] Whentheimage formation starting positions are
aligned, there is a possibility that the portions where the
image quality is likely to be deteriorated are concentrated
to one location, to result in degradation in image quality.
More specifically, at the image formation starting posi-
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tions, a starting point and an end of the image to be
formed overlap or a gap is formed between the starting
point and the end, and accordingly, the image quality is
likely to be deteriorated. In such a case, if the image
formation starting positions are aligned, the image quality
is more likely to be deteriorated as compared to the case
in which the image formation starting positions are not
aligned.

[0321] By differentiating the image formation starting
position by each inkjet head 11 and shifting the image
formation starting positions of the respective colors in the
circumferential direction of the can body 10, degradation
in image quality can be suppressed.

[0322] Note that, as a method of shifting the image
formation starting positions by the respective inkjetheads
11, though not particularly limited, for example, by differ-
entiating the ink ejection timing by the respective inkjet
heads 11, the image formation starting positions can be
shifted.

Reference Signs List
[0323]

3X Third moving route

10 Can body

500 Printing apparatus

520 Printing unit

550 Moving unit

580 Second drying unit

610 First linear unit

620 Second linear unit

620X Branch part

710 First moving mechanism
711 Rotation disk

900 Can body manufacturing system
900A Moving route

900B Branch part

900C Branch route

950 Plate printing apparatus

Claims
1. A printing apparatus (500) comprising:

a moving body (550) used for conveying a can
body (10, 70);

afirstmoving route (610) in a linear shape which
the moving body (550) travels when the moving
body (550) moves in one direction (1A);
asecond moving route (620) disposed in parallel
with the first moving route (610) and formed in
a linear shape, which the moving body (550)
travels when the moving body (550) moves in a
direction (1B) opposite to the one direction (1A);
and

a printing unit (520) that performs printing on a
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can body (10) held by the moving body (550),
characterized in that
the printing apparatus comprises:

a. a third moving route (3X) that moves the
moving body (550) from one moving route
of the first moving route (610) and the sec-
ond moving route (620) to the other of the
first moving route (610) and the second
mobbing route (620), wherein

the third moving route (3X) is formed into a
linear shape and is disposed in a relation-
ship substantially orthogonal to the first
moving route (610) and the second moving
route (620), or

b. a moving mechanism (710, 720) that
moves the moving body (550) from one
moving route of the first moving route (610)
and the second moving route (620) to the
other of the first moving route (610) and the
second moving route (620), wherein

the moving mechanism (710, 720) includes
a rotation body (711) that holds the moving
body (550), the moving mechanism (710,
720) rotating the rotation body (711) to
move the moving body (550) from the one
moving route to the other moving route,
wherein a rotation axis (712) of the rotation
body (711) extends in the direction of the
first moving route (610) and the second
moving route (620).

2. The printing apparatus according to claim 1, wherein

the printing unit (520) is provided to the first moving
route (610) or the second moving route (620), and,
in a moving route of the first moving route (610) and
the second moving route (620), which is provided
with the printing unit (520), a linear mechanism is
used to move the moving body (550).

3. The printing apparatus according to claim 1 or 2,

wherein one moving route of the first moving route
(610) and the second moving route (620) is disposed
above the other of the first moving route (610) and
the second moving route (620).

Patentanspriiche
1. Druckvorrichtung (500), mit:

einem beweglichen Kdrper (550) zum Befordern
eines Dosenkorpers (10, 70);

einer ersten Bewegungsroute (610) mit linearer
Form, entlang der der bewegliche Kérper (550)
verlauft, wenn sich der bewegliche Kérper (550)
in eine Richtung (1A) bewegt;

einer zweiten Bewegungsroute (620), die paral-
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lel zu der ersten Bewegungsroute (610) verlauft
und in linearer Form ausgebildetist, entlang wel-
cher der bewegliche Kérper (550) verlauft, wenn
sich der bewegliche Korper (550) in einer Rich-
tung (1B) entgegengesetzt zu der einen Rich-
tung (1A) bewegt; und

einer Druckeinheit (520), die ein Drucken auf
einen von dem beweglichen Kérper (550) ge-
haltenen Dosenkdrper (10) durchfiihrt, dadurch
gekennzeichnet, dass

die Druckvorrichtung umfasst:

a. eine dritte Bewegungsroute (3X), die den
Bewegungskorper (550) von einer Bewe-
gungsroute der ersten Bewegungsroute
(610) und der zweiten Bewegungsroute
(620) zu der anderen der ersten Bewe-
gungsroute (610) und der zweiten Bewe-
gungsroute (620) bewegt, wobei

die dritte Bewegungsroute (3X) in einer li-
neare Form gebildetist und in einer im We-
sentlichen zu der ersten Bewegungsroute
(610) und der zweiten Bewegungsroute
(620) orthogonalen Beziehung angeordnet
ist, oder

b. einen Bewegungsmechanismus (710,
720), der den Bewegungskorper (550) von
einer Bewegungsroute der ersten Bewe-
gungsroute (610) und der zweiten Bewe-
gungsroute (620) zu der anderen der ersten
Bewegungsroute (610) und der zweiten Be-
wegungsroute (620) bewegt, wobei

der Bewegungsmechanismus (710, 720)
einen Rotationskoérper (711) aufweist, der
den Bewegungskorper (550) halt, wobei der
Bewegungsmechanismus (710, 720) den
Rotationskérper (711) dreht, um den Bewe-
gungskoérper (550) von der einen Bewe-
gungsroute zu der anderen Bewegungsrou-
te zu bewegen, wobei eine Rotationsachse
(712) des Rotationskoérpers (711) in die
Richtung der ersten Bewegungsroute (610)
und der zweiten Bewegungsroute (620) ver-
lauft.

Druckvorrichtung nach Anspruch 1, wobei

die Druckeinheit (520) an der ersten Bewegungsrou-
te (610) oderder zweiten Bewegungsroute (620) vor-
gesehen ist, und,

in einer Bewegungsroute der ersten Bewegungsrou-
te (610) und der zweiten Bewegungsroute (620), die
mit der Druckeinheit (520) versehen ist, ein linearer
Mechanismus verwendet wird, um den Bewegungs-
kérper (550) zu bewegen.

Druckvorrichtung nach Anspruch 1 oder 2, wobei ei-
ne Bewegungsroute der ersten Bewegungsroute
(610) und der zweiten Bewegungsroute (620) tber
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der anderen der ersten Bewegungsroute (610) und
der zweiten Bewegungsroute (620) angeordnet ist.

Revendications

Appareil d'impression (500), comprenant :

un corps mobile (550) qui est utilisé pour trans-
porter un corps de boite (10, 70) ;

un premier chemin de déplacement (610) qui se
présente sous une forme linéaire et que le corps
mobile (550) parcourt lorsque le corps mobile
(550) se déplace dans une premiére direction
(1A);

un deuxieme chemin de déplacement (620) qui
est disposé parallélement au premier chemin de
déplacement (610), qui se présente sous une
forme linéaire et que le corps mobile (550) par-
court lorsque le corps mobile (550) se déplace
dans une direction (1B) qui est opposée a ladite
premiere direction (1A) ; et

une unité d'impression (520) qui exécute une
impression sur un corps de boite (10) qui est
supporté par le corps mobile (550) ,
caractérisé en ce que l'appareil d’'impression
comprend :

a. un troisitme chemin de déplacement
(3X) quidéplace le corps mobile (550) a par-
tir d'un chemin de déplacement parmi le
premier chemin de déplacement (610) et le
deuxieme chemin de déplacement (620)
sur I'autre chemin de déplacement parmi le
premier chemin de déplacement (610) et le
deuxieme chemin de déplacement (620),
dans lequel le troisieme chemin de dépla-
cement (3X) se présente sous une forme
linéaire et est disposé dans une relation
sensiblement orthogonale par rapport au
premier chemin de déplacement (610) et au
deuxieme chemin de déplacement (620),
ou

b. un mécanisme de déplacement (710,
720) qui déplace le corps mobile (550) a
partir d’'un chemin de déplacement parmile
premier chemin de déplacement (610) et le
deuxieme chemin de déplacement (620)
sur I'autre chemin de déplacement parmi le
premier chemin de déplacement (610) et le
deuxieme chemin de déplacement (620),
dans lequel

le mécanisme de déplacement (710, 720)
comprend un corps rotatif (711) qui suppor-
te le corps mobile (550), le mécanisme de
déplacement (710, 720) faisant tourner le
corps rotatif (711) de maniere a déplacer le
corps mobile (550) a partir dudit chemin de
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déplacement sur I'autre chemin de dépla-
cement, dans lequel un axe de rotation
(712) du corps rotatif (711) s’étend dans la
direction du premier chemin de déplace-
ment (610) et du deuxiéme chemin de dé-
placement (620).

Appareil d'impression selon la revendication 1, dans
lequel

I'unité d'impression (520) est prévue sur le premier
chemin de déplacement (610) ou sur le deuxieme
chemin de déplacement (620), et

un mécanisme linéaire est utilisé pour déplacer le
corps mobile (550) dans un chemin de déplacement,
qui est pourvu de l'unité d’'impression (520), parmi
le premier chemin de déplacement (610) et le
deuxiéme chemin de déplacement (620).

Appareil d’'impression selon la revendication 1 ou 2,
dans lequel un chemin de déplacement parmile pre-
mier chemin de déplacement (610) et le deuxiéeme
chemin de déplacement (620) est disposé au-des-
sus de l'autre parmi le premier chemin de déplace-
ment (610) et le deuxieme chemin de déplacement
(620).
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