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(54) SCREEN PRINTING MACHINE

(57) A screen printing machine includes a mask hold-
ing device configured to hold a mask; a squeegee device
configured to apply and spread cream solder from above
to the mask held by the mask holding device; a convey-
ance device configured to convey a board below the
mask; a board holding-lifting-lowering device configured
to hold the board conveyed by the conveyance device
and perform positioning in an upward-downward direc-
tion with respect to the mask; a cleaning device config-
ured to wipe and clean a lower surface of the mask; an
imaging device configured to image a reference mark of
the mask and a reference mark of the board; a driving
device configured to move the imaging device and the
cleaning device between the mask and the board hold-
ing-lifting-lowering device; and a control device config-
ured to control each of the devices, set a lifting and low-
ering section of the board holding-lifting-lowering device
to a reference height in accordance with a size of the
imaging device, and lower the lifting and lowering section
from the reference height in accordance with a size of
the cleaning device when the cleaning device is moved.
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Description

Technical Field

[0001] The present invention relates to a screen print-
ing machine in which a height of a board at a normal time
is made higher than a position thereof at a time of cleaning
a mask.

Background Art

[0002] The screen printing machine is provided with a
mask having a pattern hole formed thereon, and holds a
board conveyed below the mask. Then, the board is lifted
and comes into contact with a lower surface of the mask,
and a cream solder is applied and spread by a squeegee
device from an opposite upper surface side of the mask,
and thereby the cream solder passing through the pattern
hole is printed on the board. In such a screen printing
machine, as illustrated in Patent Literature 1, a camera
unit (imaging device) enters between a mask and a board
positioned below the mask, and a reference mark at-
tached to a lower surface of the mask and a reference
mark attached to an upper surface of the board are se-
quentially imaged. Then, a position of each of the refer-
ence marks is checked by an image process and in a
case where a deviation occurs, correction is performed.
[0003] Further, the screen printing machine is provided
with a cleaning unit (cleaning device) for wiping the mask.
The cleaning unit, like the camera unit, has a configura-
tion capable of moving between the mask and the board.
In particular, a coupling mechanism is provided in this
conventional art and it is possible to attach and detach
the cleaning unit and the camera unit. A driving device
provided on a camera unit side is moving the two units,
at a normal time, the cleaning unit is separated from the
camera unit so that only the camera unit can be moved,
and at a time of cleaning the mask, the cleaning unit can
be moved by being coupled to the camera unit.

Patent Literature

[0004] Patent Literature 1: JP-A-2015-80870

Summary of the Invention

Technical Problem

[0005] Incidentally, the cleaning unit provided in the
screen printing machine structurally has a higher height
dimension than that of the camera unit, because of having
roll-shaped cleaning paper, a cylinder for pressing the
cleaning paper against the lower surface of the mask, or
the like. Therefore, in order to secure a space for the
cleaning unit to enter, it is necessary to increase an in-
terval between the mask and the board, and the conven-
tional screen printing machine has a long lifting and low-
ering distance for moving the board to the mask at a time

of printing. Therefore, in the conventional screen printing
machine, there is a problem that a cycle time becomes
long in accordance with the lifting and lowering distance
of the board. Further, as the moving distance of the board
is long, a slight error in a moving direction increases a
deviation amount between the board and the mask, and
there is also a problem that the printing accuracy is de-
creased.
[0006] In order to solve such a problem, an object of
the present invention is to provide a screen printing ma-
chine in which a position of a board corresponds to a
height dimension of an imaging device.

Solution to Problem

[0007] A screen printing machine in an aspect of the
present invention includes a mask holding device con-
figured to hold a mask; a squeegee device configured to
apply and spread cream solder from above to the mask
held by the mask holding device; a conveyance device
configured to convey a board below the mask; a board
holding-lifting-lowering device configured to hold the
board conveyed by the conveyance device and perform
positioning in an upward-downward direction with re-
spect to the mask; a cleaning device configured to wipe
and clean a lower surface of the mask; an imaging device
configured to image a reference mark of the mask and a
reference mark of the board; a driving device configured
to move the imaging device and the cleaning device be-
tween the mask and the board holding-lifting-lowering
device; and a control device configured to control each
of the devices, set a lifting and lowering section of the
board holding-lifting-lowering device to a reference
height in accordance with a size of the imaging device,
and lower the lifting and lowering section from the refer-
ence height in accordance with a size of the cleaning
device when the cleaning device is moved.

Advantageous Effect of the Invention

[0008] According to the configuration, after the board
is conveyed by the conveyance device below the mask
held by the mask holding device, the board is held by the
board holding-lifting-lowering device and positioned so
as to come into contact with the lower surface of the mask.
Then, the cream solder is applied and spread by the
squeegee device from above the mask, and printing is
performed on the board. Further, at a time of such board
printing, the imaging device enters between the mask
and the board by the driving device, imaging of the ref-
erence mark is performed, and after the printing process
is performed a predetermined number of times, the clean-
ing device enters and performs wiping and cleaning of
the lower surface of the mask. Then, in the board holding-
lifting-lowering device, at a normal time during which the
printing is performed, since the lifting and lowering sec-
tion is set to the reference height corresponding to the
size of the imaging device, the held board is disposed at
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a distance close to the mask, and at a time of cleaning
the mask, the lifting and lowering section is prevented
from interfering with the cleaning device by being low-
ered.

Brief Description of Drawings

[0009]

Fig. 1 is a side view illustrating a simplified internal
structure of a screen printing machine.
Fig. 2 is a view illustrating a simplified structure of a
board holding-lifting-lowering device of the screen
printing machine.
Fig. 3 is a view illustrating a simplified moving pe-
riphery of a camera unit and a cleaning unit.
Fig. 4 is a view illustrating a height of a board at a
normal time.
Fig. 5 is a view illustrating the height of the board at
a time of cleaning when the cleaning unit moves.
Fig. 6 is a view conceptually illustrating a positional
relationship between the board, the mask, and the
camera unit.

Description of Embodiments

[0010] Next, an embodiment of a screen printing ma-
chine according to the present invention will be described
below with reference to the drawings. Fig. 1 is a side view
illustrating a simplified internal structure of the screen
printing machine. Screen printing machine 1 is intended
to print cream solder with respect to a board and consti-
tutes, for example, a circuit board production line together
with an inspector that inspects a printing state, a compo-
nent mounter that mounts electronic components on the
board, and the like. In the present embodiment, a for-
ward-rearward direction of a machine body of screen
printing machine 1 to be illustrated will be described as
a Y-axis direction, a width direction of the machine body
as an X-axis direction, and a height direction of the ma-
chine body as a Z-axis direction.
[0011] In screen printing machine 1, a mask is dis-
posed inside the machine body, the board is conveyed
and held below the mask, and cream solder is applied
from an upper surface of the mask to the board on the
lower side through a printing pattern hole. Therefore,
screen printing machine 1 has a mask holder 2 on the
upper side and to which the mask can be attached. On
an upper side of mask holder 2, squeegee device 3, which
applies and spreads the cream solder on the mask in the
forward-rearward direction of the machine body, is in-
stalled. On the other hand, below mask holder 2, board
holding-lifting-lowering device 4 is provided which holds
the conveyed board to move the conveyed board in the
upward-downward direction.
[0012] Although screen printing machine 1 is covered
by machine body cover 19 as illustrated, and conveying
ports 191 are formed on both side portions in the width

direction of the machine body, so that convey-in and con-
vey-out of the board is performed. Therefore, below mask
holder 2, a board conveyance device, which conveys the
board in the width direction of the machine body, is pro-
vided. Further, below mask holder 2, a clamping device
for clamping the board in the forward-rearward direction
of the machine body, a backup device for lifting and low-
ering the board to a clamping position, and the like are
assembled to the lifting and lowering device. In the
present embodiment, the clamping device, the lifting and
lowering device, and the like are collectively referred to
as board holding-lifting-lowering device 4. Fig. 2 is a view
illustrating a simplified structure of board holding-lifting-
lowering device 4 of screen printing machine 1 described
above.
[0013] First, lifting and lowering device 8 is configured
so that lifting and lowering table 12 is slidably attached
to guide rail 11 in the vertical direction, and lifting and
lowering table 12 is coupled to lifting and lowering motor
14 via ball screw 13. On an upper portion of lifting and
lowering table 12, board conveyance device 5, clamping
device 6, and the like are mounted via support table 15.
Support table 15 is provided with a pair of mask supports
21 in the forward-rearward direction (Y-axis direction) of
the machine body, and mask supporting plate 28 coming
into contact with mask 20 is fixed to an upper surface of
each of leg bodies. Mask support 21 on a right side of
the drawing is constituted of ball screw 22 and a distance
from mask support 21 on a left side of the drawing can
be adjusted by a mask support motor.
[0014] In clamping device 6, a pair of side frames 25
in the forward-rearward direction of the machine body
are disposed and are respectively assembled to support
table 23. Side frame 25 on the right side of the drawing
is constituted of ball screw 26 and a distance from side
frame 25 on the left side of the drawing can be adjusted
by the board clamping motor. The pair of side frames 25
are formed of clamp sections 27 at upper end portions
thereof, clamp sections 27 approach to each other, and
thereby board 10 can be held by being sandwiched.
Then, on an inside of side frame 25, board conveyance
device 5 constituted of conveyor belts 29 is assembled.
[0015] Backup device 7, which supports board 10, is
provided between the pair of side frames 25. Backup
device 7 is configured so that backup table 31 including
multiple backup pins 32 is supported via a ball screw,
and is lifted and lowered by backup motor 34. Further,
support table 23 of clamping device 6 is configured to be
supported via a ball screw, and lifted and lowered by
lifting and lowering motor 33. Then, support table 15 for
supporting clamping device 6 and backup device 7 has
a configuration capable of position adjustment in an X-
direction, a Y-direction, and a θ-direction on an X-Y plane
with respect to lifting and lowering table 12. That is, a
correction device is configured to adjust positions of held
board 10 and mask 20.
[0016] Screen printing machine 1 is configured of
board holding-lifting-lowering device 4 where clamping
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device 6, backup device 7, and the like are assembled
to lifting and lowering device 8 below mask 20, and is
configured to change a height of board 10 stepwise. In
particular, in the present embodiment, a position of lifting
and lowering table 12 illustrated in Fig. 2 is configured
as reference height K, and reference height K is intended
to specify a conveyance height of board 10 to be con-
veyed by board conveyance device 5. That is, in a state
where lifting and lowering table 12 is positioned at the
reference height, and clamping device 6 and backup de-
vice 7 are lowered as illustrated in Fig. 2, board convey-
ance device 5 assembled to clamping device 6 is at a
conveyance position.
[0017] Conveyor belt 29 constituting board convey-
ance device 5 is assembled to clamping device 6 at a
position lower than clamp section 27. Therefore, con-
veyed board 10 is configured to move upward by backup
device 7 in order to align an upper surface thereof to
clamp section 27. After printing, it is moved downward
conversely and an upper surface height of conveyor belt
29 is set in accordance with a thickness, a warpage
amount, or the like of board 10, which is capable of being
processed by screen printing machine 1, in a way such
that a moving distance in the upward-downward direction
is reduced.
[0018] Further, clamping device 6 is configured to
move held board 10 upward such that the upper surface
thereof is aligned with mask supporting plate 28. After
printing, it is moved downward conversely and also in
this case, clamping device 6 is configured such that the
upper surface height of clamp section 27 with respect to
mask supporting plate 28 is set to reduce the moving
distance in the upward-downward direction. Therefore,
in board holding-lifting-lowering device 4, a relationship
between heights of respective members is set, the height
of the upper surface of conveyor belt 29 with respect to
the upper surface of mask supporting plate 28 also be-
comes a height set in advance.
[0019] Next, as illustrated in Fig. 3, camera unit 35 (im-
aging device) for imaging the reference marks marked
to board 10 and mask 20, cleaning unit 37 (cleaning de-
vice) for cleaning mask 20 by wiping off from a lower
surface side are provided between mask holder 2 and
board holding-lifting-lowering device 4. Fig. 3 is a simpli-
fied view illustrating a moving area of camera unit 35 and
cleaning unit 37. In particular, a state is illustrated in which
camera unit 35 and cleaning unit 37 are separated, and
only camera unit 35 is illustrated as entering between
board 10 and mask 20. Incidentally, in screen printing
machine 1 illustrated in Fig. 1, arrow A1 is a movement
range of camera unit 35 and cleaning unit 37, and arrow
A2 is a movement range of board 10.
[0020] Camera unit 35 and cleaning unit 37 are con-
figured to be slidably attached to guide rod 41 extending
in the forward-rearward direction of the machine body,
and movable by a driving device. The driving device of
the present embodiment, similar to the conventional art,
is configured so that only camera unit 35 can freely run.

In the driving device, for example, a screw shaft which
is rotated by a drive motor is provided in parallel with
guide rail 41, and a nut fixed to camera unit 35 side therein
is screwed to configure the ball screw. Then, in order to
allow movement of cleaning unit 37 by connection with
camera unit 35, which can freely run, couplers are con-
figured in the both units.
[0021] First, cleaning unit 37 is configured so that a
roll-shaped cleaning paper is used and is unwound from
first roller 43 before use, and a used portion, by which
mask 20 has been wiped off, is wound by second roller
44. Wind-up (unwinding from first roller 43) of cleaning
paper by a servomotor provided on second roller 44 side
is performed, and for pressing the cleaning paper against
a lower surface of mask 20, a paper pressing mechanism
using air cylinder 45 is incorporated between both rollers.
On the other hand, a prism is combined to camera 47 to
image both the upper mask and the lower board by cam-
era unit 35.
[0022] Then, solenoid 48 for vertically extending and
retracting a plunger is provided inside camera unit 35, a
through-hole is formed in cleaning unit 37, and coupling
plate 49 protrudes to camera unit 35 side. Such solenoid
48 and coupling plate 49 are a coupler for coupling be-
tween camera unit 35 and cleaning unit 37. Therefore,
the plunger of solenoid 48 extends downward and is in-
serted into the through-hole of coupling plate 49 inserted
into camera unit 35, and thereby cleaning unit 37 is cou-
pled to camera unit 35 and can integrally move.
[0023] As illustrated in Fig. 1, a standby position of
cleaning unit 37 is a front portion of screen printing ma-
chine 1. Therefore, in a case where the cleaning of mask
20 is performed by using cleaning unit 37, camera unit
35 moves to the standby position, so that the connection
thereof to cleaning unit 37 is performed. On the other
hand, in a state where the plunger of solenoid 48 is pulled
up, camera unit 35 and cleaning unit 37 are separated,
and imaging of the reference marks marked to board 10
and mask 20 is performed by moving only camera unit 35.
[0024] Incidentally, camera unit 35 and cleaning unit
37 are entirely covered by the unit cover and a dimension
of cleaning unit 37 in a height direction is larger than a
height dimension of camera unit 35. This is because the
roll-shaped cleaning paper wound around first and sec-
ond rollers 43 and 44, and air cylinder 45 and the like for
pressing the cleaning paper against the mask are incor-
porated therein. In this regard, in the conventional screen
printing machine, an interval between board 10 and mask
20 is designed to correspond to the height dimension of
cleaning unit 37 having a large size. Therefore, a moving
distance of board 10 becomes long, a cycle time is long,
and the positional accuracy of board 10 with respect to
mask 20 is decreased.
[0025] Therefore, screen printing machine 1 is config-
ured so that the height of board 10 is switched between
the normal time illustrated in Fig. 4 and the cleaning time
illustrated in Fig. 5. Cleaning unit 37 at the normal time
is disposed at the standby position illustrated in Fig. 1,
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so that only camera unit 35 enters between board 10 and
mask 20. In the present embodiment, the upper surface
of mask supporting plate 28 illustrated in Fig. 4 is set as
reference height k2 and a conveyance height of board
10 to be conveyed into screen printing machine 1 is set.
In board holding-lifting-lowering device 4, where board
conveyance device 5 and the like are mounted on lifting
and lowering device 8, there is a possibility that the lifting
and lowering section displaced in the upward-downward
direction interferes with camera unit 35 and cleaning unit
37 entering below mask 20. Therefore, in the present
embodiment, the upper surface of supporting plate 28
closest to mask 20 is reference height k2 in the lifting and
lowering section. Incidentally, as illustrated in Fig. 2, ref-
erence height k2 is the upper surface height of mask
supporting plate 28 in a case where lifting and lowering
table 12 is positioned at reference height K.
[0026] Here, Fig. 6 is a view conceptually illustrating a
positional relationship between board 10 positioned at
reference height k2, mask 20 held by mask holder 2, and
camera unit 35. For example, distance L2 between cam-
era unit 35 and mask 20 is set to 3mm. Therefore, refer-
ence height k2 is designed so that distance L1 from cam-
era unit 35 to board 10 is 5mm, that is, there is almost
no difference between distances L1 and L2 and they are
substantially the same extent. Originally by setting dis-
tances L1 and L2 to the same value, it is possible to
minimize distance L3 between board 10 and mask 20,
but the value of distance L1 is slightly larger than that of
distance L2 in a same extent considering an amount of
a state change such as a warpage that may occur in
board 10.
[0027] On the other hand, at the time of cleaning mask
20, as illustrated in Fig. 5, since cleaning unit 37 moves
below mask 20, not only camera unit 35 but also cleaning
unit 37 moves between board 10 and mask 20. Then,
since cleaning unit 37 is aligned with camera unit 35 on
the upper surface and is larger on the lower side than
that of camera unit 35, it is configured to be lowered by
predetermined retraction distance L4 from reference
height k2 so that board 10 does not interfere therewith.
Since board 10 is not necessarily held at the time of clean-
ing mask 20, a space between board 10 and mask 20
means a space between the height of board 10 and mask
20 in a case where board 10 is held.
[0028] Subsequently, as illustrated in Fig. 2, control
device 9 for controlling the entire drive is mounted on
screen printing machine 1 and the drive control of each
of the devices including the lifting and lowering control
of board 10 is performed as follows. First, in printing on
board 10 in screen printing machine 1, board 10 is con-
veyed between side frames 25 by conveyor belt 29. Then,
backup table 31 is lifted by the drive of backup motor 34,
board 10 pushed up by backup pin 32 is lifted from con-
veyor belt 29. After position alignment of board 10, side
frame 25 is moved by the drive of the board clamping
motor and board 10 is sandwiched by a pair of clamp
sections 27 to be held.

[0029] Next, clamping device 6 holding board 10 by
the drive of lifting and lowering motor 33 is lifted, and
clamp section 27 and board 10 are positioned to the
height of mask supporting plate 28. That is, mask sup-
porting plate 28, clamp section 27, and the upper surface
height of board 10 are aligned with reference height K.
Then, camera unit 35 moves between board 10 and mask
20, imaging of each of the reference marks is performed,
deviation amounts in X, Y, and θ directions for board 10
and mask 20 are calculated based on the imaging data,
and a positional deviation correction is performed by a
correction device configured in support table 15.
[0030] When camera unit 35 moves out of a lifting and
lowering range of board 10, in board holding-lifting-low-
ering device 4, lifting and lowering table 12 is lifted by
the drive of lifting and lowering motor 14 from the position
of reference height K, and board 10 is positioned at a
height where board 10 comes into contact with the lower
surface of mask 20. Then, the cream solder on mask 20
is rolled by squeegee device 3, pushed into the printing
pattern hole, and applied to board 10 on the lower side.
Thereafter, plate release is performed to lower board 10
at a predetermined speed by drive of lifting and lowering
motor 33, and printing by the cream solder according to
a printing pattern is performed on board 10.
[0031] When printing is performed on board 10, lifting
and lowering table 12 is lowered by the drive of lifting and
lowering motor 14 to be returned to the position of refer-
ence height K. Thereafter, clamping device 6 holding
board 10 is lowered by the drive of lifting and lowering
motor 33, backup table 31 is lowered by the drive of back-
up motor 34, and board 10 placed on backup pins 32 is
returned to conveyor belt 29. Thus, the positions of
clamping device 6 and backup device 7 are returned to
the board conveyance height illustrated in Fig. 2, and
thereby board 10 can be conveyed by board conveyance
device 5, board 10 after printing is conveyed out from
screen printing machine 1, and new board 10 is conveyed
in.
[0032] In screen printing machine 1, as described
above, the printing process for board 10, and the convey-
in and conveyance of board 10 are repeatedly performed,
and cleaning for mask 20 is performed for each printing
process to a predetermined number of boards 10. At the
time of cleaning the mask, camera unit 35 moves to
cleaning unit 37 at the standby position as illustrated in
Fig. 1, and the coupling between the both is performed.
That is, coupling plate 4 on cleaning unit 37 side is in-
serted into camera unit 35 and the plunger of solenoid
48 is inserted into the through-hole.
[0033] On the other hand, board holding-lifting-lower-
ing device 4 is configured so that lifting and lowering table
12 is lowered by the drive of lifting and lowering motor
14 and retracted downward by a predetermined distance
from reference height K, and thereby board 10, mask
supporting plate 28, and the like do not interfere with
cleaning unit 37. The retraction position thereof is lower
than the conveyance height of the board. Therefore,
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cleaning unit 37 can enter between board 10 and mask
20, and the cleaning paper is pressed against the lower
surface of mask 20 to wipe off. After the cleaning of mask
20 is completed, cleaning unit 37 is returned to the stand-
by position again, and the connection with camera unit
35 is separated. Then, in board holding-lifting-lowering
device 4, lifting and lowering table 12 is lifted by the drive
of lifting and lowering motor 14, and the upper surface
of mask supporting plate 28 is returned to reference
height Kk2.
[0034] Therefore, according to the present embodi-
ment, at a normal time, since board 10 is held and posi-
tioned at a position close to mask 20, the lifting and low-
ering distance to mask 20 is shortened, and the time re-
quired for the lifting and lowering operation at the time of
printing is shortened. For example, as compared with the
conventional art in which the position of board 10 corre-
sponds to cleaning unit 37, in the present embodiment,
by corresponding to camera unit 35 having a small size,
the position of board 10 approaches mask 20 by 25mm.
Therefore, the moving distance of board 10 at the time
of printing is as much as 50 mm in a round trip, and a
cycle time can be shortened.
[0035] Further, it is possible to improve the positional
accuracy of board 10 with respect to mask 20 by short-
ening the moving distance of board 10. Board 10 is lifted
and lowered in accordance with the movement of lifting
and lowering table 12 along guide rail 11, and the moving
direction thereof is designed to match the vertical direc-
tion, but as illustrated in Fig.6, slight deviation (angle θ)
occurs. Therefore, at the arrival position of board 10 com-
ing into contact with mask 20, lateral deviation B occurs
between board 10 and mask 20. For example, if distance
L3 between board 10 and mask 20 is 125mm in the
present embodiment and is 150mm in the conventional
art, a difference in lateral deviation B is substantially 44m
even if the value of the angle θ is 0.1°. Since the printing
on board 10 is required to have an accuracy of several
tens of micrometers, the present embodiment is also ef-
fective in improving the printing accuracy.
[0036] Incidentally, in screen printing machine 1,
cleaning unit 37 is larger in size than that of camera unit
35. It is preferable that cleaning unit 37 be attached with
cleaning paper having a large diameter in consideration
of usage efficiency and the like. However, for cleaning
mask 20, since it moves on board holding-lifting-lowering
device 4, in the case of cleaning unit 37 having a large
dimension in the height direction in accordance with the
cleaning paper, it is necessary to secure a larger space
which only does not interfere therewith.
[0037] Therefore, in the present embodiment, a disad-
vantage that an increase in the stroke of lifting and low-
ering table 12 at the time of printing is eliminated while
improving the usage efficiency of cleaning unit 37. That
is, the lifting and lowering stroke of lifting and lowering
table 12 performed for each board 10 may be set in ac-
cordance with small camera unit 35 regardless of the size
of cleaning unit 37. On the other hand, at the time of

cleaning mask 20, lifting and lowering table 12 is lowered
to create a large space as in the conventional art, so that
the disadvantage of cleaning unit 37 using the cleaning
paper having a large diameter can be eliminated.
[0038] While an embodiment of the present invention
has been described above, the present invention is not
limited thereto, and various changes can be made with-
out departing from the spirit thereof. For example, in the
above embodiment, cleaning unit 37 is movable by cou-
pling to camera unit 35 which can freely run, but cleaning
unit 37 may have a self-propelled structure for converting
a rotation output of the drive motor into a linear motion
by a ball screw. Further, the driving device for running
each of the units may have other structures for converting
the rotation of the drive motor into the linear motion via
pulleys and a belt.
[0039] Further, a case where cleaning unit 37 is aligned
with the upper surface of camera unit 35 can make dis-
tance L2 with mask 20 smallest, but based on center
positions of both units in the height direction, a structure
may be provided which is assembled in a relationship
that the center of camera unit 35 in the height direction
is above the center of large cleaning unit 37 in the height
direction.

Reference Signs List

[0040] 1... screen printing machine, 2... mask holder,
3... squeegee device, 4... board holding-lifting-lowering
device, 5... board conveyance device, 6... clamping de-
vice, 7... backup device, 8... lifting and lowering device,
9... control device, 10... board, 14... lifting and lowering
motor, 20... mask, 27... clamp section, 28... mask sup-
porting plate, 35... camera unit, 37... cleaning unit

Claims

1. A screen printing machine comprising:

a mask holding device configured to hold a
mask;
a squeegee device configured to apply and
spread cream solder from above to the mask
held by the mask holding device;
a conveyance device configured to convey a
board below the mask;
a board holding-lifting-lowering device config-
ured to hold the board conveyed by the convey-
ance device and perform positioning in an up-
ward-downward direction with respect to the
mask;
a cleaning device configured to wipe and clean
a lower surface of the mask;
an imaging device configured to image a refer-
ence mark of the mask and a reference mark of
the board;
a driving device configured to move the imaging
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device and the cleaning device between the
mask and the board holding-lifting-lowering de-
vice; and
a control device configured to control each of
the devices, set a lifting and
lowering section of the board holding-lifting-low-
ering device to a reference height in accordance
with a size of the imaging device, and lower the
lifting and lowering section from the reference
height in accordance with a size of the cleaning
device when the cleaning device is moved.

2. The screen printing machine according to Claim 1,
wherein the driving device is configured to directly
move the imaging device, and
move the cleaning device via a coupler provided be-
tween the cleaning device and the imaging device.

3. The screen printing machine according to Claim 1
or 2,
wherein imaging of the reference mark is performed
by the imaging device with respect to the board dis-
posed at the holding height by the board holding-
lifting-lowering device.

4. The screen printing machine according to any one
of Claims 1 to 3,
wherein a holding height of the board is set so that
a distance from the imaging device for imaging the
reference mark is substantially the same as a dis-
tance between the mask and the imaging device.
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