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(54) MOUNTING ASSIST DEVICE FOR MOLD-MAKING APPARATUS, AND MOLD-MAKING

APPARATUS

(57)  In a flaskless mold making apparatus 1 which
causes electrical equipment, pneumatic equipment, and
hydraulic equipment to operate by an operation of a con-
trol unit 10 included in a control panel 6, and makes a
mold from molding sand, provided is an installation assist
device for assisting installation thereof. The installation
assist device includes a display 14 provided in the control
panel 6, and for displaying characters, and a touch panel
15forinputting a switch operation signal by an installation

Fig.3

worker’s operation. In the control unit 10, a storage unit
19 for previously storing information to display on the
display 14 dialogically an installation procedure when in-
stalling the mold making apparatus 1 is provided. The
control unit 10 performs control so as to display on the
display 14 characters of the installation procedure read
out of the storage unit 19, and proceed with installation
procedures in order dialogically based on a switch input
signal input from the touch panel 15.
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Description
Technical Field

[0001] The present invention relates to an installation
assist device for a mold making apparatus and a mold
making apparatus, and particularly, to an installation as-
sist device for a mold making apparatus for assisting an
installation worker, when installing a mold making appa-
ratus at a part of an existing automatic mold transfer line
or the like, to perform connection of signal lines with the
transfer line side and setting of a control panel correctly
without error, and a mold making apparatus using the
same.

Background Art

[0002] In the case of a manufacturing line for manu-
facturing castings using sand molds, very large and
heavy equipment including a mold making apparatus is
installed on the line, molds are made from molding sand,
and castings are mass-produced by using the molds. In
such a manufacturing line, for example, when the mold
making apparatus is installed at a part of an existing au-
tomatic mold transfer line or the like, it is necessary to
perform piping connection with the automatic mold trans-
fer line, connection of signal lines, setting of a control
panel, etc., correctly without error. This type of mold mak-
ing apparatus for making molds for molding castings has
been known as in the following Patent Document 1 etc.

Citation List
Patent Literature

[0003] Patent Document 1: Japanese Patent Applica-
tion Laid-Open No. H07-16705

Summary of Invention
Technical Problem

[0004] Inrecentyears, this type of mold making appa-
ratus has been exported from a country in which molding
apparatuses are manufactured to factories around the
world. When installing the mold making apparatus in a
local factory, for performing piping connection with an
automatic mold transfer line, connection of signal lines,
setting of a control panel, etc., correctly without error, it
is necessary to dispatch a skilled engineer to the site
from the country where molding apparatuses have been
manufactured and perform mounting and installation
work.

[0005] However, the expense for dispatching skilled
engineers to install the mold making apparatuses
mounts. Because the number of skilled engineers is also
limited, installation work of the mold making apparatuses
at factories in countries of destinations for export may

10

15

20

25

30

35

40

45

50

55

sometimes be performed by unskilled workers from the
local factories. In this case, piping connection, connec-
tion of signal lines, setting of a control panel, etc., are
likely to be erroneously performed during installation of
the mold making apparatus. Therefore, correct installa-
tion may not be able to be performed, which is likely to
hinder normal operation.

[0006] Moreover, combinations of mold transfer lines
and sand preparation equipment in factories around the
world are of great variety, such as automatic, semi-au-
tomatic, and manual combinations. Conventionally, op-
eration programs have been customized according to
their layouts. Furthermore, because skilled electrical
process designers or engineers perform connection of
signal lines, programming, or the like at the sites accord-
ing to necessity, there is a problem such that the expense
for dispatching skilled electrical process designers or en-
gineers mounts.

[0007] Therefore, in the relevant technical field, an in-
stallation assist device for a mold making apparatus that
allows performing installation work of a mold making ap-
paratus easily and correctly has been demanded.

Solution to Problem

[0008] An installation assist device for a mold making
apparatus according to an aspect of the presentinvention
is an installation assist device for assisting installation of
a mold making apparatus in the mold making apparatus
which causes electrical equipment, pneumatic equip-
ment, and hydraulic equipment to operate by an opera-
tion of a control unit included in a control panel, and
makes a mold from molding sand, and characterized by
including a display unit provided in the control panel, and
for displaying characters, a switch operating unit for in-
putting a signal by an installation worker’s operation, an
installation procedure storage unit provided in the control
unit, and for previously storing information to display on
the display unit dialogically an installation procedure
when installing the mold making apparatus, and an in-
stallation assist control unit that performs control so as
to cause the display unit to display characters of the in-
stallation procedure by referring to the installation proce-
dure storage unit, and so as to display installation pro-
cedures in order dialogically based on a switch input sig-
nal input from the switch operating unit.

[0009] According to this installation assist device,
when installing a mold making apparatus in a factory or
the like, even an installation worker without skills can
operate the switch operating unit dialogically by referring
to an installation procedure displayed on the display unit
and confirm execution of installation work, while perform-
ing installation work such as piping connections and con-
nection of signal lines of the mold making apparatus eas-
ily and correctly without error.

[0010] In an embodiment, the control unit may previ-
ously store language dictionary data in a plurality of lan-
guages including a foreign language so as to be selecta-



3 EP 2 631 023 A1 4

ble. Such an arrangement allows, when a mold making
apparatus is installed in a foreign factory, performing in-
stallation assistance by displaying the installation proce-
dure in that country’s language.

[0011] In an embodiment, there may be an arrange-
ment such that a display having a touch panel is mounted
in the control panel as the display unit, so as to display
on the display a button image of a completion button to-
gether with an installation procedure, such that when a
corresponding site in the touch panel corresponding to
the completion button is ON-operated, a signal indicating
completion is input to the control unit, and so as to pro-
ceed to a next installation procedure screen display only
when all completion buttons are ON-operated.

[0012] Such an arrangement allows an installation
worker to operate the completion button or the like by
using the touch panel by referring to the installation pro-
cedure displayed on the display unit and proceed with
installation work dialogically in order so as to perform all
required installation work efficiently.

[0013] In an embodiment, there may be an arrange-
ment such that character information for detailed descrip-
tion of aninstallation procedure is stored in the installation
procedure storage unit, so as to display on an assist
screen of the display unit an image of a details button,
and so as to display characters for detailed description
of the installation procedure on the display unit when the
details button is ON-operated.

[0014] Such an arrangement allows an installation
worker, when the procedure of installation work is un-
known, to ON-operate the details button on the display
to cause a display of detailed description of the installa-
tion procedure, and refer to the same.

[0015] In an embodiment, character information con-
cerning connection of a signal line to be connected be-
tween the control panel and a line control panel on a
transfer line side is stored in the installation procedure
storage unit, on an assist screen of the display unit, im-
ages of a use button and a non-use button may be dis-
played so as to enable selective display together with the
character information, and when the non-use button is
ON-operated, a setting processing associated with non-
use of the signal line may be set and stored in a storage
unit of the control unit.

[0016] Such an arrangement allows automatically
changing and storing a setting of the control unit such as
aprocessing, when, forexample, equipment on the trans-
fer line side operates manually and connection of a signal
line to the line control panelis not necessary, forreleasing
interlock signals according thereto.

[0017] Moreover, even when there are a great variety
of combinations of mold transfer lines and sand prepa-
ration equipment and there are operation programs cus-
tomized according to their layouts, installation workers
without skills can perform installation work simply and
correctly, which allows a reduction in the expense for
dispatching skilled electrical process designers or engi-
neers.
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[0018] Moreover, a mold making apparatus according
to another aspect of the presentinvention includes upper
and lower molding flasks consisting of an upper molding
flask and a lower molding flask, a match plate being able
to enter and exit between the upper and lower molding
flasks, an upper squeeze member and a lower squeeze
member for forming an upper molding space and a lower
molding space as a result of being located at respective
opening portions of the upper and lower molding flasks
sandwiching the match plate, and a sand tank for filling
the upper molding space and the lower molding space
with sand.

Advantageous Effects of Invention

[0019] According to the various aspects and embodi-
ment of the presentinvention, during installation of a mold
making apparatus, installation work such as piping con-
nections, connection of signal lines, and setting of a con-
trol panel can be performed easily and correctly without
error.

Brief Description of Drawings
[0020]

Fig. 1 is a front view of a flaskless mold making ap-
paratus according to an embodiment.

Fig. 2 is a side view of the same flaskless mold mak-
ing apparatus.

Fig. 3 is a configuration block diagram of a control
panel.

Fig. 4 is an explanatory view for explaining the op-
eration of the flaskless mold making apparatus, and
is a view showing a state in which a pattern shuttle-
in step has ended in a mold manufacturing process.
Fig. 5 is a side view showing a state of the flaskless
mold making apparatus in which an aeration step
has ended.

Fig. 6 is a side view showing a state in which a
squeeze step has ended.

Fig. 7 is aside view showing a state inwhich a pattern
shuttle-out step has ended.

Fig. 8 is a side view showing a state in which a flask
separation step has ended.

Fig. 9 is a connection diagram showing a connection
state between a connection terminal unit of a control
panel and a line control unit and a sand preparation
control unit.

Fig. 10 is a ladder diagram of an installation assist
program.

Fig. 11 is a ladder diagram of an installation assist
program.

Fig. 12 is a flowchart showing the operation of an
installation assist processing.

Fig. 13 includes explanatory views of installation as-
sist display screens. Fig. 13(a) is a screen example
of "Introduction." Fig. 13(b) is a screen example of
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molding apparatus leveling. Fig. 13(c) is a screen
example of piping connections.

Fig. 14 includes explanatory views of installation as-
sist display screens. Fig. 14(a) is a screen example
of sand feed hopper mounting. Fig. 14(b) is a screen
example of filling of hydraulic fluid etc.

Fig. 15 includes explanatory views of installation as-
sist display screens. Fig. 15(a) is a screen example
of connection of signal lines. Fig. 15(b) is an example
of a specific description about connection of a signal
line. Fig. 15(c) is an operation example of the screen
shown in Fig. 15(a).

Fig. 16 includes explanatory views of installation as-
sist display screens. Fig. 16(a) is an example of a
screen of compliance matters. Fig. 16(b) is an ex-
ample of a screen of compliance matters, which is a
screen showing a case where all have been com-
pleted.

Description of Embodiments

[0021] Hereinafter, an embodiment of an installation
assist device for a mold making apparatus of the present
invention will be described based on the drawings by
taking a flaskless mold making apparatus as an example.
The installation assist device is for assistance in instal-
lation of a mold making apparatus. This installation im-
plies not only newly installing a mold making apparatus
but also installation when relocating a mold making ap-
paratus once installed. Further, the installation assist de-
vice can also be used when altering or when replacing a
transfer line and sand preparation equipment as periph-
eral equipment of a mold making apparatus.

[0022] First, the flaskless mold making apparatus 1
serving as a mold making apparatus is, as shown in Fig.
1 to Fig. 5, schematically, constructed including a mold
making section 2 formaking a mold consisting of an upper
mold and a lower mold, a lower flask advance/retract
drive section 3 for causing a lower flask 33 to enter into
and retractfrom the mold making section 2, a mold ejector
section 4 for ejecting a mold made by the mold making
section 2 to the outside, and a molding sand feeding sec-
tion 5 for feeding the mold making section 2 with molding
sand.

[0023] The flaskless mold making apparatus 1, as
shown in Fig. 1 to Fig. 4, includes a gate type frame 21
as a basic frame. The gate type frame 21 is constructed
by integrally connecting a lower base frame 22 and an
upper base frame 23 via two pairs of columns 27 dis-
posed at four corners when viewed on a plane.

[0024] At a central portion of an upper surface of the
lower base frame 22, a flask-set and squeeze cylinder
24 is attached facing up. At the tip of a piston rod 24a of
the flask-set and squeeze cylinder 24, a lower squeeze
board 26 is attached via an upper end portion of a lower
squeeze frame 25. A main body portion of the flask-set
and squeeze cylinder 24 is inserted through a through-
hole provided in the center of a lower end portion of the
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lower squeeze frame 25. At four corners when viewed
on a plane of the lower base frame 22, slide bushings
(not shown) having heights of at least 10mm or more are
provided, so that a horizontal state of the lower squeeze
frame 25 is maintained.

[0025] At the lower end portion of the lower squeeze
frame 25, four lower filling frame cylinders 28 are at-
tached in a vertical state so as to surround the flask-set
and squeeze cylinder 24. A piston rod 28a at the upper
side of each lower filling frame cylinder 28 passes through
a through-hole provided in the lower end portion of the
lower squeeze frame 25, and has a lower filling frame 29
attached at its tip.

[0026] An inner surface of the lower filling frame 29 is
formed so as to be narrowed as it goes downward, and
formed so that the lower squeeze board 26 can maintain
an airtight condition while being fitted therein. In a side-
wall portion of the lower filling frame 29, a molding sand
inlet 29c is provided. At an upper surface of the lower
filling frame 29, a positioning pin 29d is provided in a
standing condition.

[0027] At the tip of the piston rod 24a of the flask-set
and squeeze cylinder 24, the lower squeeze board (lower
squeeze member) 26 is attached via the upper end por-
tion of the lower squeeze frame 25. At the lower end
portion of the lower squeeze frame 25, the lower filling
frame cylinders 28 are attached. At the tips of the piston
rods 28a at the upper side of the lower filling frame cyl-
inders 28, the lower filling frame 29 is attached.

[0028] Therefore, when the piston rod 24a of the flask-
set and squeeze cylinder 24 performs an extending or
contracting operation, simultaneously therewith, the low-
er squeeze board 26, the lower squeeze frame 25, the
lower filling frame cylinders 28, and the lower filling frame
29rise orfall as one body. Moreover, there is an arrange-
ment such that the lower filling frame 29 rises or falls
when the piston rods 28a at the upper side of the lower
filling frame cylinders 28 perform an extending or retract-
ing operation.

[0029] On alower surface of the upper base frame 23,
an upper squeeze board (upper squeeze member) 30 is
provided in a fixed manner, and the upper squeeze board
30 is at an opposing position above the lower squeeze
board 26. On the upper base frame 23, an upper flask
cylinder 31 formed of an air cylinder is provided in a man-
ner fixed facing down. At the tip of the piston rod 31a of
the upper flask cylinder 31, an upper flask 32 is attached.
[0030] An inner surface 32a of the upper flask 32 is
formed so as to be widened as it goes downward, and
formed so that the upper squeeze board 30 can maintain
an airtight condition while being fitted therein. As shown
in Fig. 4 etc., in a sidewall portion 32b of the upper flask
32, a molding sand inlet 32c is provided.

[0031] At an intermediate position between the upper
squeeze board 30 and the lower squeeze board 26, a
space S into which the lower flask 33 to be described
later can enter and in which the entered lower flask 33
becomes movable up and down is formed. At the inside
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of the columns 27, a pair of traveling rails 34 that extend
in parallel in the left-right direction (the left-right direction
means the left-right direction in Fig. 1, and the same ap-
plies in the following) on an identical horizontal plane are
arranged.

[0032] The lower flask advance/retract drive section 3
is disposed on the left side or right side (in Fig. 1, the left
side) of the columns 27. The lower flask advance/retract
drive section 3 includes a pattern shuttle cylinder 35 dis-
posed facing right, and at the tip of a piston rod 35a of
the pattern shuttle cylinder 35, a master plate 36 is at-
tached in a horizontal state. The master plate 36 is at-
tached at the tip of the piston rod 35a so as to be able to
separate upward from the tip of the piston rod 35a.
[0033] At a lower surface of the master plate 36, the
lower flask 33 is attached. At an upper surface of the
master plate 36, a match plate 37 including patterns at
its upper and lower surfaces is attached. The master plate
36 includes roller arms 36a that are in a vertical state at
four corners when viewed on a plane, respectively. At
the upper end and lower end of each roller arm 36a, flang-
ed rollers 36b, 36¢ are arranged, respectively.

[0034] The four lower flanged rollers 36¢ are arranged
so as to be, when the piston rod 35a of the pattern shuttle
cylinder 35 is in a retracted state, on the pair of guide
rails 38 extending in parallel in the left-right direction on
an identical horizontal plane so as to be movable by roll-
ing, and when the above-described piston rod 35a comes
into an advancing state, separate from the pair of guide
rails 38, and move to the inside of the columns 27.
[0035] Of the four upper flanged rollers 36b, only two
right flanged rollers 36b are on a left end portion of the
pair of traveling rails 34 extending from the columns 27
when the piston rod 35a of the pattern shuttle cylinder
35is in a retracted state, and when the above-described
piston rod 35a comes into an advancing state, two left
flanged rollers 36b are also placed on the pair of traveling
rails 34.

[0036] The mold ejector section 4 is, as shown in Fig.
1, disposed on the left side of the columns 27. The mold
ejector section 4 includes a mold ejector cylinder 39 dis-
posed facing right. At the tip of a piston rod 39a of the
mold ejector cylinder 39, an ejector plate 40 is connected.
[0037] The molding sand feeding section 5is arranged
onaside surface ofthe upper base frame 23. The molding
sand feeding section 5 is constructed including a molding
sand feed port41, a sand gate 42 for opening and closing
the molding sand feed port 41, and an aeration tank 43
disposed under the sand gate 42. The aeration tank 43
is a sand tank provided at its inner surface with a filter
member having a large number of air jet holes for jetting
air, and capable of jetting air at a pressure of approxi-
mately 0.05 to 0.18MPa while performing sand filling. As
shown in Fig. 4 etc., the tip of the aeration tank 43 branch-
es off in a bifurcated manner in the up-down direction to
form sand inlets 43a.

[0038] The control panel 6 for controlling the operation
of the flaskless mold making apparatus 1 is, as shown in
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Fig. 3, constructed having a control unit 10 formed of a
PLC (Programmable Logic Controller) as a main unit,
and by providing a display (display unit) 14 with a touch
panel 15 at the front of a housing. In the control unit 10,
a storage unit 19 such as a flash memory for storing con-
trol program data including previously stored installation
assist program data etc., is provided, and a control
processing of the molding apparatus including installa-
tion assist display control is executed based on these
program data. Therefore, the control unit 10 is connected
with a power supply circuit 11 for supplying a predeter-
mined voltage of power supply, a relay circuit 12 serving
as an input/output circuit, etc., besides the display 14
with the touch panel 15. The above-described installation
procedure storage unit is composed of the storage unit
19 of the control unit 10, and the above-described instal-
lation assist control unit is composed of the control unit
10. The power supply circuit 11 can be input with an al-
ternating input voltage of up to, for example, 100V to
240V so as to be compatible with various foreign power
supply voltages and the like.

[0039] The connection terminal unit 13 connected to
the relay circuit 12 is connected with signal lines to var-
ious electrical equipment etc., such as solenoid valves
for controlling pneumatic equipment or hydraulic equip-
ment, and also has signal lines connected with a line
control unit 8 on the side of a transfer line and a sand
preparation control unit 9 for feeding molding sand in the
following. That is, a mold ejection completion signal and
a molding machine out-of-interference signal are output
(generated) from the control unit 10 of the flaskless mold
making apparatus 1 to the line control unit 8, and there-
fore, as shown in Fig. 3, a relay contact circuit is con-
nected from the connection terminal unit 13 to the line
control unit 8. Moreover, a mold ejection enable signal
and a line out-of-interference signal are output (generat-
ed) from the line control unit 8 to the control panel 6, and
a signal line therefor is connected between the connec-
tion terminal unit 13 and the line control unit 8.

[0040] Further, a sand measurement signal is output
from the control panel 6 of the flaskless mold making
apparatus to the sand preparation control unit 9, and
therefore, a relay contact circuit is connected from the
connection terminal unit 13 to the sand preparation con-
trol unit 9.

[0041] Further, in the control panel 6, an input circuit
18 for taking into control unit 10 detection signals of sen-
sors such as a pressure sensor, and a temperature sen-
sor to be used for the flaskless mold making apparatus
is provided, and connected to the control unit 10.
[0042] The display 14 is composed of, for example, an
LCD (liquid crystal display with a backlight) with a touch
panel, and a display controller 16 for controlling a display
is connected between the display 14 and the control unit
10. Moreover, a touch panel controller 17 is connected
between the touch panel 15 and the control unit 10 to
input to the control unit 10 an input signal (switch input
signal) due to contact of the touch panel 15 that is
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equipped on a display surface of the display 14. The dis-
play 14, for which language data (language dictionary
data) in respective languages is provided in a storage
unit such as a flash memory in the display in order to
display by characters a plurality of foreign languages be-
sides Japanese, is structured so that a character lan-
guage to be displayed on the display 14 can be selected
therefrom by an installation worker. In addition, this lan-
guage data may be provided in the storage unit 19 that
can be referred to. Moreover, for the display 14, an EL
display or the like can also be used besides an LCD, and
for the touch panel 15 to serve as an input operating unit
(switch operating unit), another key switch or the like can
also be used.

[0043] The control unit 10 formed of a PLC stores pre-
viously prepared control program data for executing the
operation of the flaskless mold making apparatus 1 as in
the following, that is, a series of steps of a pattern shuttle-
in step, a flask setting step, an aeration step, a squeeze
step, a draw step, a pattern shuttle-out step, a flask
matching step, a flask removal step, a flask separation
step, and a mold ejection step, in order. Moreover, pro-
gram data for an installation assist device of an embod-
iment to be described later is previously stored in this
control unit 10.

[0044] In addition, as control panels of the flaskless
mold making apparatus 1, a plurality of control panels
may be provided in addition to the control panel 6 in Fig.
1, and in that case, the control unit, display, etc., of an
installation assist device can be provided on a control
panel other than the control panel 6 in Fig. 1 as long as
itis a control panel that controls the operation of the flask-
less mold making apparatus 1, or there can be an ar-
rangement of the foregoing and following plurality of func-
tions provided separately on the plurality of control pan-
els.

[0045] Forthe controlunit 10 formedofa PLC, program
data for installation assist is prepared by use of a ladder
diagram, and the program data is written therein. A pro-
gram for installation assist prepared by use of a ladder
diagram, as shown in Fig. 10, first, on rung 1, stores an
introduction screen display K1 so as to display an initial
screen for assistance of "Introduction"” on the display 14
when the control panel 6 is powered on, and has an in-
stallation completion memory bit M8b provided on rung
1 so as not to display the initial screen for assistance
after installation is completed.

[0046] Further, onrung 2, a leveling completion mem-
ory bit M11 and a fixing completion memory bit M12 are
provided so as to store first section work completion M1
when leveling and fixing of the molding apparatus are
completed and "completion buttons" indicating those are
ON-operated. Onrung 3, a main piping completion mem-
ory bit M21, a receiver tank piping completion memory
bit M22, an aeration tank piping completion memory bit
M23, and an air dryer mounting completion memory bit
M24 are provided so as to store second section work
completion when connections of pressure air piping are
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completed and "completion buttons" indicating those are
ON-operated.

[0047] Onrung4,itis programmed so as to store fourth
section work completion M3 when mounting of a sand
feed hopper is completed, a centering adjustment of the
sand feed port is completed, and a "completion buttons"
indicating those are ON-operated. Further, on rung 5, a
hydraulic fluid completion memory bit M41, a release
agent completion memory bit M42, a grease completion
memory bit M43, and a Master oil wipe-away completion
memory bit 44 are provided so as to store fourth section
work completion M4 when filling of hydraulic fluid, a re-
lease agent, and grease is completed, wiping-away of
Master oil is completed, and "completion buttons" indi-
cating those are ON-operated. In addition, the display
operation in line with rungs 2 to 5 is arranged so as to
display a screen to confirm respective installation oper-
ations on the display 14 and proceed to the next rung
(next screen) only when all "completion buttons" dis-
played on the screen are ON-operated.

[0048] Further, on rung 6, it is programmed so as to
store fifth section work completion M5 when "use" or
"non-use" is determined regarding a mold ejection com-
pletion signal connection, a molding apparatus out-of-
interference signal connection, a mold ejection enable
signal connection, a line out-of-interference signal con-
nection, and a sand measurement signal connection and
"completion buttons" are ON-operated. Specifically, first,
5-1is completed as a result of performing a mold ejection
completion signal connection as well as the "completion
button" being ON-operated by selecting "use" or as a
result of the "completion button" being ON-operated by
selecting "non-use" when no mold ejection completion
signal connection is performed. Here, selecting "use"
means that a "completion button" is pushed in such a
state as shown in Fig. 15(a), and selecting "non-use"
means that a button indicated as "use" is indicated as
"non-use" as shown in Fig. 15(c) as a result of the button
indicated as "use" being pushed in such a state as shown
in Fig. 15(a), and a "completion button" is pushed in such
a state as shown in Fig. 15(c). Moreover, there may be
an arrangement so as to cause selection by simultane-
ously displaying both of a "use button" and a "non-use
button" and having either to be pushed. Then, 5-2is com-
pleted as a result of performing a molding apparatus out-
of-interference signal connection as well as the "comple-
tion button" being ON-operated by selecting "use" or as
a result of the "completion button" being ON-operated by
selecting "non-use" when no molding apparatus out-of-
interference signal connectionis performed. There is pro-
gramming on rung 6 so as to store M5 as mentioned
above when, similar to the mold ejection completion sig-
nal connection of "5-1" and the molding apparatus out-
of-interference signal connection of "5-2," connection
and selection of use or selection of non-use and an ON-
operation of the "completion button" are then performed
also for each of the mold ejection enable signal connec-
tion of "5-3," the line out-of-interference signal connection
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of "5-4," and the sand measurement signal connection
of "5-5."

[0049] Further, in the operation in line with rung 6, it is
programmed as shown on rung 7 in Fig. 11 so as to dis-
play a "use button" and a "non-use button" together with
the "completion button" on the display 14 corresponding
to each signal connection, and when the "non-use button"
is ON-operated and non-use of a specific signal connec-
tion is input, release interlock for the relevant signal to
bypass an interface signal. Accordingly, when an input
operation for setting a line out-of-interference signal as
non-use is performed, non-use of a line out-of-interfer-
ence signal M6 is set and stored.

[0050] That is, it is programmed so as to provide, on
rung 7, a b-contact of a line out-of-interference non-use
memory bit M60 to set a line out-of-interference signal
as non-use and a line out-of-interference completion
memory bit M61 to set a line out-of-interference signal
as completed, provide an a-contact of the line out-of-
interference completion memory bit M61 in parallel with
the line out-of-interference non-use memory bit M60, and
provide a memory bit M6a of the line out-of-interference
non-use M6 in parallel with the b-contact of the line out-
of-interference completion memory bit M61.

[0051] Accordingly, for example, when the transfer line
side has a manually operating structure and a line out-
of-interference signal is not used, because the line out-
of-inference non-use memory bit M60 is turned on and
the line out-of-interference completion memory bit M61
is off at this time, the line out-of-interference signal non-
use M6 is stored, and self-retained, with turning on of the
line out-of-interference completion memory bit M61, by
the memory bit M6a of the line out-of-interference non-
use M6.

[0052] Further, it is programmed so as to provide, on
rung 8, a contact X2 that is turned on at a falling end of
the flask-set and squeeze cylinder 24, a contact X3 that
is turned on at a falling end of the lower filling frame cyl-
inders 28, a contact (out-of-interference contact) X4 that
is turned on when an out-of-interference signal on the
transfer line side is received, and a memory bit M6a of
line out-of-interference signal non-use M6 in parallel with
the out-of-interference contact X4. Accordingly, it is pro-
grammed so that, when a line out-of-interference signal
is not used, on rung 7, the line out-of-interference signal
non-use M6 is stored and retained, and irrespective of
an operation of the out-of-interference contact X4 on the
transfer line side, the bit M6a of the line out-of-interfer-
ence signal non-use M6 is turned on, and interlock re-
lease of mold ejection M7 holds when the flask-set and
squeeze cylinder 24 reaches the falling end and the lower
filing frame cylinders 28 reaches the falling end. When
a mold ejection enable signal is used, mold ejection is
executed, in a state where the interlock release M7 has
held in automatic operation (in normal operation), when
the mold ejection enable signal is received from the line
side. Moreover, when a mold ejection enable signal is
not used, mold ejection is executed at a point in time
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where the interlock release M7 holds in automatic oper-
ation. Although a specific description has been given for
rung 8 by using 5-2 as an example of the operation of
setting and storage in Fig. 15 in the following, the same
setting and storage is performed as a result of use or
non-use being selected also for 5-1, 5-3, 5-4, and 5-5 in
Fig. 15.

[0053] Further, it is programmed so as to provide re-
spective, on rung 9, memory bits M1a to M5a of the
above-described first section work completion M1 to fifth
section work completion M5, further provide a b-contact
of a memory bit M90 when set memory is cleared, and
so that when all memory bits M1a to M5a are on and the
memory bit MO0 is off, installation completion M8 is
stored, and that memory is self-retained by a memory bit
M8a connected in parallel with the memory bits M1a to
M5a. When the memory bit M90 is turned on, the memory
set in the above is cleared. This memory bit MO0 is dis-
played as a "clear button" on a screen or the like in, for
example, Fig. 13, used when returning the apparatus set-
tings into an initial state, and turned on in the case of
alteration or extension on the line side.

[0054] Next, the operation of a flaskless mold making
apparatus having the above-described arrangement will
be briefly described. The flaskless mold making appara-
tus operates, under control of the control panel 6, so as
to perform a series of steps of the pattern shuttle-in step,
flask setting step, aeration step, squeeze step, draw step,
pattern shuttle-out step, flask matching step, flask remov-
al step, flask separation step, and mold ejection step in
order as in the following.

(1) At start (Fig. 1)

[0055] Inthe mold making section 2, the pistonrod 24a
of the flask-set and squeeze cylinder 24 is located at a
retracting end, and the lower squeeze board 26 is located
at a falling end. Moreover, the piston rods 28a at the
upper side of the lower filling frame cylinders 28 are lo-
cated at a retracting end, and the lower filling frame 29
is located at a falling end. Moreover, the piston rod 31a
of the upper flask cylinder 31 is located at an advancing
end, and the upper flask 32 is located at a falling end.
[0056] In the lower flask advance/retract drive section
3, the piston rod 35a of the pattern shuttle cylinder 35 is
located at a retracting end, and the master plate 36, the
lower flask 33, and the match plate 37 are located at
retracting ends, respectively. In the mold ejector section
4, the piston rod 39a of the mold ejector cylinder 39 is
located at a retracting end, and the ejector plate 40 is
located at a retracting end. In the molding sand feeding
section 5, molding sand 51 (Fig. 5) is filled in the aeration
tank 43.

(2) Pattern shuttle-in step (Fig. 2, Fig. 7)

[0057] The pistonrod 35a of the pattern shuttle cylinder
35 is advanced. Due to the advance of the piston rod
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35a, the master plate 36 advances, two leftflanged rollers
36b out of the four upper flanged rollers 36b come to be
placed on the pair of traveling rails 34 and the four lower
flanged rollers 36¢ on the pair of guide rails 38 come to
be separated therefrom, and when the piston rod 35a
has advanced to an advancing end, the master plate 36,
the lower flask 33, and the match plate 37 are set at
predetermined positions inside of the columns 27 of the
mold making section 2.

(3) Flask setting step (Fig. 8)

[0058] The pistonrod 24a of the flask-set and squeeze
cylinder 24 is advanced to cause the lower squeeze
board 26 to rise, and the lower filling frame cylinders 28
are advanced to cause the lower filling frame 29 to rise,
insert the positioning pins 29d of the lower filling frame
29 through positioning holes (not shown) in the lower
flask 33, and overlap the lower filling frame 29 with a
lower surface of the lower flask 33, so as to form a lower
mold space (lower molding space) enclosed by the lower
squeeze board 26, the lower filling frame 29, the lower
flask 33, and the match plate 37. Here, because the lower
squeeze board 26 and the lower squeeze frame 25 are
integrated, when the flask-set and squeeze cylinder 24
is caused torise or fall, the lower squeeze frame 25 also
rises or falls together with the lower squeeze board 26.
[0059] Next, these are integrally raised to insert the
positioning pins 29d through a lower surface of the upper
flask 32, and overlap the lower flask 33 with the lower
surface of the upper flask 32 via the match plate 37 and
the master plate 36, so as to form an upper mold space
(upper molding space) enclosed by the upper squeeze
board 30, the upper flask 32, and the match plate 37.
[0060] Here, when the upper mold space is formed,
the piston rod 24a of the flask-set and squeeze cylinder
24 has not yet reached an advancing end (rising end).
When the upper mold space is formed, the position of
the molding sand inlet 29¢ in the lower filling frame 29 is
coincident with the position of the sand inlet 43 a in the
aeration tank 43.

[0061] Although Fig. 8 shows a state in which the mold-
ing sand 51 is filled in the upper mold space and lower
mold space, the flask setting step is a state before the
molding sand 51 is filled.

(4) Aeration step

[0062] In the molding sand feeding section 5, the sand
gate 42 (Fig. 2) is closed, and compressed air is fed to
the aeration tank 43. The molding sand 51 in the aeration
tank 43, due to the air pressure of the compressed air,
is introduced into the lower mold space through the lower
sand inlet 43a and the molding sand inlet 29¢ in the lower
filling frame 29 and introduced into the upper mold space
through the upper sand inlet 43a and the molding sand
feed inlet 32c in the upper flask 32. In this aeration step,
only the compressed air is discharged to the outside from
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outlets (not shown) mounted in sidewall portions of the
upper flask 32 and the lower flask 33.

(5) Squeeze step (Fig. 6)

[0063] The pistonrod 24a of the flask-set and squeeze
cylinder 24 is further advanced, and molding sand 52 in
the upper mold space and molding sand 53 in the lower
mold space are compressed and squeezed by the upper
squeeze board 30 and the lower squeeze board 26. In
this squeeze step, with arise of the lower squeeze board
26, thelower filling frame 29, the lower flask 33, the match
plate 37, and the upper flask 32 rise. By this squeeze
step S4, an upper mold 54 and a lower mold 55 are
formed.

(6) Draw (pattern draw) step

[0064] The pistonrod 24a of the flask-set and squeeze
cylinder 24 is retracted, and the lower squeeze board 26
is caused to fall. With the fall of the lower squeeze board
26, the lower flask 33, the match plate 37, the master
plate 36, and the lower filling frame 29 also fall. In the
process of falling, the four upper flanged rollers 36b of
the master plate 36 are placed on the pair of traveling
rails 34, the master plate 36, the lower flask 33, and the
match plate 37 stop falling, and the lower squeeze board
26 and the lower filling frame 29 continue falling.

(7) Pattern shuttle-out step

[0065] When the four upper flanged rollers 26b of the
master plate 36 are placed on the pair of traveling rails
34 in the draw step, the master plate 36 reaches a state
of being connected to the tip of the piston rod 35a of the
pattern shuttle cylinder 35.

[0066] In the pattern shuttle-out step, the piston rod
35a of the pattern shuttle cylinder 35 is retracted to the
retracting end. Due to the retraction of the piston rod 35a,
the four lower flanged rollers 36b of the master plate 36
are placed on the pair of guide rails 38 and two left flanged
rollers 36b out of the four upper flanged rollers 36b of the
master plate 36 on the pair of traveling rails 34 are sep-
arated therefrom, and the master plate 36, the lower flask
33, and the match plate 37 return to the retracting ends
(original positions).

[0067] After this pattern shuttle-out step ends, it be-
comes possible to set a core inside of the columns 27,
and core setting is performed according to necessity.

(8) Flask matching step

[0068] When the piston rod 24a of the flask-set and
squeeze cylinder 24 is advanced to raise the lower
squeeze board 26, and brings the lower mold 55 into
contact with a lower surface of the upper mold 54. An
advancing output of the flask-set and squeeze cylinder
24 atthis time is set so as to be smaller than an advancing
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output in the squeeze step and so as not to crush the
upper mold 54 and the lower mold 55.

(9) Flask removal step

[0069] The piston rod 31a of the upper flask cylinder
31 is retracted, and the upper flask 32 is caused to rise.
Due to the rise of the upper flask 32, the upper mold 54
is removed from the upper flask 32. After the removal,
the piston rod 31 a of the upper flask cylinder 31 is ad-
vanced to return the upper flask 32 to the falling end
(original position).

(10) Flask separation step

[0070] The pistonrod 24a of the flask-set and squeeze
cylinder 24 is retracted, and the lower squeeze board 26
is caused to return to the falling end (original position).
Moreover, the piston rods 28a at the upper side of the
lower filling frame cylinders 28 are retracted, and the low-
er filling frame 29 is returned to the falling end (original
position).

(11) Mold ejection step.

[0071] The piston rod 39a of the mold ejector cylinder
39 is advanced to advance the ejector plate 40, and send
out the molds (the upper mold 54 and the lower mold 55)
on the lower squeeze board 26 to the transfer line.

(12) About sand supply

[0072] Concerning sand supply, the following two
methods can be considered. The first method is a method
of detecting being empty, and is a method to be per-
formed separately from the series of steps (1) to (11) in
the above. This first method is not a method for perform-
ing sand supply to an aeration tank every time, but a
method in which sand supply is performed when a sensor
(not shown) has detected that sand in the aeration tank
43 is less than a predetermined amount. The second
method is a method of detecting being full, and for per-
forming sand supply to an aeration tank every time in
conjunction with the series of steps (1) to (11) in the
above. The second method is a method in which sand
supply is performed until a sensor (not shown) detects
that sand in the aeration tank 43 exceeds a predeter-
mined amount. The second method is, for making the
whole apparatus small, effective particularly when the
tank capacity is approximately 1.3 times to 3.0 times the
amount of sand to be used in one time of mold making.
Here, description will be specifically given assuming that
the second method is carried out. In the case of sand
supply, the control panel 6 transmits a sand measure-
ment signal based on detection by a sensor (not shown)
to the line control unit 8 on the transfer line side, and
requests the line side to fill up sand. The sand measure-
ment signal is, for example, transmitted in, for example,
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a draw step after an aeration step. The control panel 6
continues transmitting a sand measurement signal until
a sensor (not shown) detects exceeding a threshold to
indicate being nearly full. In response to this signal, sand
is supplied to the aeration tank 43 on the line side. More-
over, this sand measurement signal is transmitted also
when the apparatus is operated for the first time, and the
aeration tank 43 is fed with sand.

[0073] Next, the operation of an installation assist de-
vice to be used when mounting (including mounting in
the case of relocation) the flaskless mold making appa-
ratus 1 in a factory or the like will be described. As shown
in the flowchart of Fig. 12, the flaskless mold making ap-
paratus 1 is mounted at a predetermined position, and
in step 100, the control panel 6 of the flaskless mold mak-
ing apparatus 1 is powered on. Accordingly, as shown in
Fig. 13(a), the screen of "Introduction" is displayed on
the display 14. An installation worker sets a language of
characters to be displayed on this screen (step 110).
[0074] Because this installation assist device allows
selecting a displaying language from languages includ-
ing a plurality of foreign languages, when the flaskless
mold making apparatus 1 is exported to a foreign country,
a local installation worker can set a local language so as
to bring the device into an easily understandable state.
In addition, the setting input operation is performed by
operating the touch panel 15 on a display screen. Then,
to a question "Have you thoroughly read the safety pre-
cautions for installation?" displayed on the screen, a"yes
button" displayed on the screen is ON-operated via the
touch panel 15, and when a "next button" displayed on
the screen is further turned on, a next screen of molding
apparatus leveling is displayed asin Fig. 13 (b). Following
this display, the installation worker performs horizontal
leveling of the flaskless mold making apparatus 1 (step
120). This horizontal leveling is performed by turning an
adjusting bolt provided in a projecting condition on a bot-
tom portion of a base of the flaskless mold making ap-
paratus 1, and the bolt is locked in a horizontal state for
fixing.

[0075] In the screen of molding apparatus leveling,
items of molding apparatus leveling and fixing of the
molding apparatus are displayed together with "details
buttons" and "completion buttons" as shown in Fig. 13
(b). When the "details buttons" are ON-operated, specific
descriptions (detailed description) about the molding ap-
paratus leveling and fixing of the molding apparatus are
displayed on the screen. Here, the "ON-operation” is an
operation, on a touch panel where an image correspond-
ing to a completion button or the like is displayed, by an
installation worker selecting the corresponding site.
Then, when the installation worker finishes the work of
molding apparatus leveling and fixing of the molding ap-
paratus, the displayed "completion button" is ON-oper-
ated, and a "next button" is turned on, a next piping con-
nection screen is displayed as in Fig. 13(c).

[0076] In this piping connection screen, respective
items of a connection of main air piping, a piping connec-
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tion from the molding apparatus to a receiver tank, a pip-
ing connection from a receiver tank to an aeration tank,
and a piping connection to an air drier machine are dis-
played together with "details buttons" and "completion
buttons." Following this display, the installation worker
performs a connection of pressure air piping in the factory
and piping of the molding apparatus, a piping connection
from the molding apparatus to a receiver tank, and a pip-
ing connection from a receiver tank to an aeration tank
(step 130).

[0077] At this time, when the "details buttons" for con-
nection of air piping are ON-operated, specific descrip-
tions about those piping connections are displayed.
Then, when the installation worker finishes the work of
those piping connections, all of the "completion buttons"
are ON-operated, and a "next button" is turned on, a next
screen of sand feed hopper mounting is displayed on the
display 14 as in Fig. 14(a).

[0078] Inthe screen of sand feed hopper mounting, an
item of sand feed hopper mounting and a centering ad-
justment of the sand feed hopper and molding apparatus
are displayed together with "details buttons" and "com-
pletion buttons." Following this display, the installation
worker mounts a sand feed hopper (not shown) above
the molding sand feed port 41, and performs a centering
adjustment of that sand feed hopper and the molding
apparatus (step 140). At this time, when the "details but-
tons" are ON-operated by the installation worker, specific
descriptions about the mounting and centering of the
sand feed hopper are displayed on the display 14. Then,
when the installation worker finishes the work of mount-
ing and centering of the sand feed hopper, the "comple-
tion buttons" for both of the mounting and centering are
ON-operated, and a "next button" is turned on, a next
screen of filling of hydraulic fluid etc., is displayed as in
Fig. 14(b).

[0079] In the screen of filling of hydraulic fluid etc., an
item of hydraulic fluid filling, an item of release agent
filling, an item of grease injection, and an item of Master
oil wipe-away are displayed together with "details but-
tons" and "completion buttons." Following this display,
the installation worker fills an oil tank with a hydraulic
fluid, fills a release agent tank with a release agent, and
injects grease into a greasing site (step 150), and further,
wipes away Master oil applied to the apparatus surface
for rust prevention when being transported (step 160).
At this time, when the "details button" is ON-operated, a
specific description about the hydraulic fluid filling, re-
lease agent filling, grease injection, or Master oil wipe-
away is displayed.

[0080] Then, when the installation worker finishes the
work of hydraulic fluid filling, release agent filling, grease
injection, and Master oil wipe-away, all of the "completion
buttons" are ON-operated, and a "next button" is turned
on, anextscreen of connection of signal lines is displayed
as in Fig. 15(a).

[0081] Inthe screen of connection of signal lines, each
of the item of (5-1) connection of a signal line for sending
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a mold ejection completion signal from the control panel
6 of the molding apparatus to the line control unit 8 of the
transfer line, item (5-2) of connection of a signal line for
sending a molding apparatus out-of-interference signal
from the control panel 6 of the molding apparatus to the
line control unit 8 of the transfer line, item (5-3) of con-
nection of a signal line for sending a mold ejection enable
signal from the line control unit 8 of the transfer line to
the control panel 6 of the molding apparatus, item (5-4)
of connection of a signal line for sending a line side out-
of-interference signal from the line control unit 8 of the
transfer line to the control panel 6 of the molding appa-
ratus, and item (5-5) of connection of a signal line for
sending a sand measurement signal from the control
panel 6 of the molding apparatus to a control panel of
the sand preparation equipment is displayed together
with a "details button," a "use/non-use button," and a
"completion button."

[0082] Here, for example, when the "details button" is
ON-operated in item (5-1) of a signal line of a mold ejec-
tion completion signal, a specific description about the
connection of a signal line of a mold ejection completion
signal is displayed as shown in Fig. 15(b). Moreover,
when the transfer line to which a mold is ejected operates
manually, and does not use a molding apparatus out-of-
interference signal and its signal line, the "use button" in
item (5-2) is ON-operated to set that item as "non-use"
as in Fig. 15(c).

[0083] At this time, in the control unit 10 of the control
panel 6, setting and storage is performed so as torelease
interlock by a molding apparatus out-of-interference sig-
nal internally. Moreover, when the transfer line to which
a mold is ejected operates manually, and does not use
a line side out-of-interference signal and its signal line,
the "use button" in item (5-4) is ON-operated to set that
item as "non-use" as in Fig. 15(c). At this time, in the
control unit 10 of the control panel 6, setting and storage
is performed so as to release interlock by a line side out-
of-interference signal internally.

[0084] That is, the installation worker, in item (5-1) on
the screen shown in Fig. 15(c), when a signal line for
sending a mold ejection completion signal to the line con-
trol unit 8 of the transfer line is used, as shown in Fig. 9,
performs work to connect between the connection termi-
nal unit 13 and the line control unit 8 a signal line T1
connecting relay contacts in series, and keeps the "use"
in item (5-1) as it is while ON-operating the "completion
button." At this time, the control unit 10 proceeds from
step 170 to step 180in Fig. 12, for setting so as to validate
a mold ejection completion signal. On the other hand,
when a mold ejection completion signal to be output from
the control unit 10 to the line control unit 8 of the transfer
line is not used, the installation worker ON-operates the
"use button" in item (5-1) to change that item into "non-
use," and ON-operates the "completion button." Accord-
ingly, the control unit 10 directly proceeds from step 170
to step 190.

[0085] Next, the installation worker, in item (5-2), when
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a signal line for sending a molding machine out-of-inter-
ference signal to the line control unit 8 of the transfer line
is used, as shown in Fig. 9, performs work to connect
between the connection terminal unit 13 and the line con-
trol unit 8 a signal line T2 connecting relay contacts in
series, and keeps the "use" in item (5-2) as it is while ON-
operating the "completion button." Atthis time, the control
unit 10 proceeds from step 190 to step 195 in Fig. 12, for
setting so as to validate a molding machine out-of-inter-
ference signal. On the other hand, for example, when the
transfer line has a manually operating structure and con-
nection of its signal line is not necessary, the installation
worker ON-operates the "use button" in item (5-2) to be
changed into "non-use," and ON-operates the "comple-
tion button." At this time, the control unit 10 proceeds
from step 190 to step 200 in Fig. 12.

[0086] Next, the installation worker, initem (5-3), when
a signal line for sending a mold ejection enable signal to
the control unit 10 from the line control unit 8 of the trans-
fer line is used, as shown in Fig. 9, performs work to
connect between the connection terminal unit 13 and the
line control unit 8 a signal line T3 connecting relay con-
tacts in series at the side of the line control unit 8, and
keeps the "use" in item (5-3) as it is while ON-operating
the "completion button." At this time, the control unit 10
proceeds from step 200 to step 210 in Fig. 12, for setting
so as to validate a mold ejection enable signal. On the
other hand, for example, when the transfer line has a
manually operating structure and connection of a signal
line of a mold ejection enable signal is not necessary,
the installation worker ON-operates the "use button" in
item (5-3) to be changed into "non-use," and ON-oper-
ates the "completion button." At this time, the control unit
10 proceeds from step 200 to step 220 in Fig. 12.
[0087] Next, the installation worker, initem (5-4), when
a signal line for sending a line out-of-interference signal
to the control unit 10 from the line control unit 8 of the
transfer line is used, as shown in Fig. 9, performs work
to connect between the connection terminal unit 13 and
the line control unit 8 a signal line T4 connecting relay
contacts in series at the side of the line control unit 8,
and keeps the "use" in item (5-4) as it is while ON-oper-
ating the "completion button."

[0088] At this time, the control unit 10 proceeds from
step 220 to step 230 in Fig. 12, for setting so as to validate
a line out-of-interference signal. On the other hand, for
example, when the transfer line has a manually operating
structure and connection of a signal line of a line out-of-
interference signaliis not necessary, the installation work-
er ON-operates the "use button" in item (5-4) to be
changed into "non-use," and ON-operates the "comple-
tion button." At this time, the control unit 10 proceeds
from step 220 to step 240 in Fig. 12.

[0089] Next, the installation worker, initem (5-5), when
a signal line for sending a sand measurement signal to
the sand preparation control unit 9 of the sand prepara-
tion equipment from the control unit 10 is used, as shown
in Fig. 9, performs work to connect a signal line T5 with
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1"

arelay contact connected in series between the connec-
tion terminal unit 13 and the sand preparation control unit
9, and keeps the "use" in item (5-5) as it is while ON-
operating the "completion button."

[0090] At this time, the control unit 10 proceeds from
step 240 to step 250 in Fig. 12, for setting so as to validate
a sand measurement signal. On the other hand, when
connection of a signal line of a sand measurement signal
is not necessary, the installation worker ON-operates the
"use button" in item (5-5) to be changed into "non-use,"
and ON-operates the "completion button." Then, when
all "completion buttons" on the screen of wiring connec-
tion in Fig. 15 are ON-operated and a "next button" is
ON-operated, on the display 14, a screen of compliance
matters as in Fig. 16(a) is displayed.

[0091] Then, when the installation operator thoroughly
reads the displayed compliance matters, then ON-oper-
ates a "yes button," and further ON-operates a "yes but-
ton" to a question whether being a pattern in a shape in
line with technical manual specifications in item (6-2), 6.
"Completed" is lit and displayed. In this state, as shown
in Fig. 16(b), when the installation worker ON-operates
an 4’all-completion button," the control unit 10 proceeds
from step 260 to step 270 in Fig. 12, and installation of
the molding apparatus is completed.

[0092] Thus, when installation of a flaskless mold mak-
ing apparatus is performed, an installation assist screen
is displayed on the display 14. On the screen, necessary
installation work items are displayed in order together
with "completion buttons" etc. When an installation work-
er reads the work item, performs the work, and ON-op-
erates the "completion button," a next work item is dis-
played. When all of the installation work is completed,
the installation assist screen ends. In the case of per-
forming installation of a flaskless mold making apparatus
in a foreign factory without a skilled installation worker,
even a local ordinary worker can read the installation
work items while performing installation of the molding
apparatus correctly without error or omission.

[0093] Moreover, with regard to connection of a signal
line between the control unit 10 and the line control unit
8 and the connection of a signal line between the control
unit 10 and the sand preparation control unit 9 described
above, there is an arrangement to allow selective setting
by an installation worker ON-operating the button of
"use/non-use" on the screen. For example, when the
transfer line side operates manually and there is no line
control panel, it suffices for an installation worker to per-
form an operation so as to set the signal line of a molding
machine out-of-interference signal and the signal line of
aline out-of-interference signal as non-use. In the control
unit 10, the setting is easily changed so that the operation
of the molding apparatus is performed with the interlock
of a molding machine out-of-interference signal and a
line out-of-interference signal released.

[0094] The mold making apparatus 1 including such
an installation assist device as above allows proceeding
with installation work dialogically by the installation assist
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device displaying character information concerning an
installation procedure and connection etc., of various sig-
nallines, displaying button images of details buttons, use
buttons/non-use buttons, and completion buttons, caus-
ing selection of use or non-use of the various signal lines.
Therefore, the mold making apparatus 1 realizes per-
forming the installation work easily and correctly without
error.

[0095] Moreover, in the mold making apparatus 1,
which includes a mold ejector section 4 for ejecting a
mold after mold making to the transfer line, the control
unit 10 functions as a mold ejection enable signal receiv-
ing unit for receiving a mold ejection enable signal ("5-3"
in Fig. 15) sent from a control unit of the transfer line.
The mold making apparatus 1 causes selection of use
or non-use of the mold ejection enable signal by the in-
stallation assist device. The installation assist device,
when use is selected, sets and stores a setting to include
receiving of the mold ejection enable signal by the mold
ejection enable signal receiving unit in the storage unit
19 of the control unit 10 as a drive enable condition for
the mold ejector section 4. On the other hand, the instal-
lation assist device, when non-use is selected, sets and
stores a setting to exclude receiving of the mold ejection
enable signal as a drive enable condition for the mold
ejector section 4 in the storage unit 19 of the control unit
10. Due to such a characteristic arrangement, the mold
making apparatus 1 allows easily performing cumber-
some setting work during installation that has been nec-
essary because of being an apparatus for performing a
characteristic step of mold ejection, and allows correctly
performing the same without the need for an installation
instructor as conventionally required. Further, the mold
making apparatus 1 enables a setting to cause mold ejec-
tion to be performed with appropriate timing.

[0096] Moreover, in the mold making apparatus 1, the
control unit 10 functions as a mold ejection completion
signal outputting unit for transmitting a mold ejection
completion signal ("5-1" in Fig. 15) to a control unit of the
transfer line. The mold making apparatus 1 causes se-
lection of use or non-use of the mold ejection completion
signal by the installation assist device. The installation
assist device, when use is selected, sets and stores a
setting to output the mold ejection completion signal from
the mold ejection completion signal outputting unit when
a mold ejection operation by the mold ejector section 4
is completed in the storage unit 19 of the control unit 10.
On the other hand, the installation assist device, when
non-use is selected, sets and stores a setting to exclude
output of the mold ejection completion signal from the
mold ejection completion signal outputting unit when a
mold ejection operation by the mold ejector section 4 is
completed in the storage unit 19 of the control unit 10.
Due to such a characteristic arrangement, the mold mak-
ing apparatus 1 allows easily performing cumbersome
setting work during installation that has been necessary
because of being an apparatus for performing a charac-
teristic step of mold ejection, and allows correctly per-
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forming the same without the need for an installation in-
structor as conventionally required. Further, the mold
making apparatus 1 improves the efficiency of the whole
equipment by appropriately reporting mold ejection com-
pletion to the transfer line side.

[0097] Moreover, in the mold making apparatus 1, the
control unit 10 functions as a line out-of-interference sig-
nal receiving unit for receiving a line out-of-interference
signal ("5-4" in Fig. 15) sent from a control unit of the
transfer line and indicating that the mold making appa-
ratus is out of interference of the transfer line. The mold
making apparatus 1 causes selection of use or non-use
of the line out-of-interference signal by the installation
assist device. The installation assist device, when use is
selected, sets and stores a setting to include receiving
of the line out-of-interference signal by the line out-of-
interference signal receiving unit in the storage unit 19
of the control unit 10 as a drive enable condition for the
mold ejector section 4. On the other hand, the installation
assist device, when the non-use is selected, sets and
stores a setting to exclude receiving of the line out-of-
interference signal as a drive enable condition for the
mold ejector section 4 in the storage unit 19 of the control
unit 10. Due to such a characteristic arrangement, the
mold making apparatus 1 allows easily performing cum-
bersome setting work during installation that has been
necessary when setting an interlock, in an apparatus for
performing a characteristic step of mold ejection, to pre-
vent the occurrence of a defect due to interference with
the line in this step, and allows correctly performing the
same without the need for an installation instructor as
conventionally required. Hence, the mold making appa-
ratus 1 enables simply performing a setting for driving
the apparatus safely to realize an appropriate molding
operation.

[0098] Moreover, the mold making apparatus 1 in-
cludes a flask-set and squeeze cylinder 24 for driving the
lower squeeze board 26, lower filling frame cylinders 28
for driving the lower filling frame 29, a cylinder falling end
signal outputting unit for outputting a signal at the falling
end of the flask-set and squeeze cylinder 24, and an low-
er filling frame falling end signal outputting unit for out-
putting a signal at the falling end of the lower filling frame
cylinders 28. When use of one or both of the mold ejection
enable signal and line out-of-interference signal is se-
lected, the cylinder falling end signal and the lower filling
frame falling end signal are additionally set and stored
as an AND drive condition for enabling driving of the mold
ejector section 4. On the other hand, when non-use of
the mold ejection enable signal is selected and non-use
of the line out-of-interference signal is selected, only the
cylinder falling end signal and the lower filling frame fall-
ing end signal are set and stored as a drive enable con-
dition for the mold ejector mechanism. Due to such a
characteristic arrangement, the mold making apparatus
1 realizes performing mold ejection in an appropriate and
safe state without the need for complicated setting work.
[0099] Moreover, the mold making apparatus 1 in-
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cludes a sand tank (aeration tank 43) for filling a molding
space with sand, a sand amount detection sensor (not
shown) for detecting the amount of sand in the sand tank,
and a sand gate 42 for opening and closing a sand supply
port of the sand tank, and the control unit 10 functions
as asand measurement signal outputting unit for sending
a sand measurement signal ("5-5" in Fig. 15) indicating
that the sand tank requires a sand supply to a control
unit of the sand preparation equipment. The mold making
apparatus 1 causes selection of use or non-use of the
sand measurement signal by the installation assist de-
vice. The installation assist device, when use is selected,
sets and stores a setting to output the sand measurement
signal from the sand measurement signal outputting unit
when the sand gate 42 is in an open state and it has been
detected by a sand amount detection sensor that sand
supply is required in the storage unit 19 of the control
unit 10. On the other hand, the mold making apparatus
1, when the non-use is selected, sets and stores a setting
to exclude output of the sand measurement signal from
the sand measurement signal outputting unit in the stor-
age unit 19 of the control unit 10. Due to such a charac-
teristicarrangement, the mold making apparatus 1 allows
easily performing cumbersome setting work during in-
stallation that has been necessary because of being an
apparatus that requires sand supply to a sand tank, and
allows correctly performing the same without the need
for an installation instructor as conventionally required.
Further, the mold making apparatus 1 allows performing
sand supply to the sand tank with appropriate timing, and
thus enables performing mold making continuously.
[0100] Although a description has been given in the
above-described embodiment of an example in which an
installation assist device according to an embodiment is
applied to a flaskless mold making apparatus, an instal-
lation assist device according to an embodiment can also
be applied to a tight-flask molding machine having an-
other structure and the like.

Preference Signs List

[0101] 1: flaskless mold making apparatus, 2: mold
making section, 3: lower flask advance/retract drive sec-
tion, 4: mold ejector section, 5: molding sand feeding
section, 6: control panel, 8: line control unit, 9: sand prep-
aration control unit, 10: control unit, 11: power supply
circuit, 12: relay circuit, 13: connection terminal unit, 14:
display, 15: touch panel, 16: display controller, 17: touch
panel controller, 18: input circuit, 19: storage unit, 21:
gate type frame, 22: lower base frame, 23: upper base
frame, 24: flask-set and squeeze cylinder, 25: lower
squeeze frame, 26: lower squeeze board, 27: column,
28: lower filling frame cylinder, 29: lower filling frame, 30:
upper squeeze board, 31: upper flask cylinder, 32: upper
flask, 33: lower flask, 34: traveling rail, 35: pattern shuttle
cylinder, 36: master plate, 37: match plate, 38: guide rail,
39: mold ejector cylinder, 40: ejector plate, 41: molding
sand feed port, 42: sand gate, 43: aeration tank.
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Claims

1. Aninstallation assist device for assisting installation
of a mold making apparatus in the mold making ap-
paratus which causes electrical equipment, pneu-
matic equipment, and hydraulic equipment to oper-
ate by an operation of a control unit included in a
control panel, and makes a mold from molding sand,
the installation assist device for a mold making ap-
paratus comprising:

a display unit provided in the control panel, and
for displaying characters;

a switch operating unit for inputting a signal by
an installation worker’s operation;

an installation procedure storage unit provided
in the control unit, and for previously storing in-
formation to display on the display unit dialogi-
cally an installation procedure when installing
the mold making apparatus; and

an installation assist control unit that performs
control so as to cause the display unit to display
characters of the installation procedure by refer-
ring to the installation procedure storage unit,
and so as to display installation procedures in
order dialogically based on a switch input signal
input from the switch operating unit.

2. The installation assist device for a mold making ap-
paratus according to claim 1, wherein the control unit
previously stores language dictionary data in a plu-
rality of languages including a foreign language so
as to be selectable.

3. The installation assist device for a mold making ap-
paratus according to claim 1, arranged such that a
display having atouch panelis mounted in the control
panel as the display unit, so as to display on the
display a button image of a completion button togeth-
er with an installation procedure, such that when a
corresponding site in the touch panel corresponding
to the completion button is ON-operated, a signal
indicating completion is input to the control unit, and
so as to proceed to a next installation procedure
screen display only when all completion buttons are
ON-operated.

4. The installation assist device for a mold making ap-

paratus according to claim 1, arranged such that
character information for detailed description of an
installation procedure is stored in the installation pro-
cedure storage unit, so as to display on an assist
screen of the display unitanimage of a details button,
and so as to display characters for detailed descrip-
tion of the installation procedure on the display unit
when the details button is ON-operated.

5. The installation assist device for a mold making ap-
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paratus according to claim 1, wherein character in-
formation concerning connection of a signal line to
be connected between the control panel and a line
control panel on a transfer line side is stored in the
installation procedure storage unit, on an assist
screen of the display unit, images of a use button
and a non-use button are displayed so as to enable
selective display together with the character infor-
mation, and when the non-use button is ON-operat-
ed, a setting processing associated with non-use of
the signal line is set and stored in a storage unit of
the control unit.

The installation assist device for a mold making ap-
paratus according to claim 1, wherein in the mold
making apparatus, a mold ejector mechanism for
ejecting a mold after mold making to a transfer line
that is outside of the mold making apparatus is pro-
vided,

in the control unit, a mold ejection enable signal re-
ceiving unit for receiving a mold ejection enable sig-
nal sent from a control unit of the transfer line and
indicating that it is a state in which mold ejection by
the mold ejector mechanism is available is provided,
character information concerning connection of a
signal line for a mold ejection enable signal to be
connected between the control panel and a line con-
trol panel on a transfer line side is stored in the in-
stallation procedure storage unit, and on an assist
screen of the display unit, an image that allows se-
lecting use or non-use of the mold ejection enable
signal is displayed together with the character infor-
mation,

when the use is selected, a setting to include receiv-
ing of the mold ejection enable signal by the mold
ejection enable signal receiving unitis setand stored
in a storage unit of the control unit as a drive enable
condition for the mold ejector mechanism, and
when the non-use is selected, a setting to exclude
receiving of the mold ejection enable signal as adrive
enable condition for the mold ejector mechanism is
set and stored in the storage unit of the control unit.

The installation assist device for a mold making ap-
paratus according to claim 6, wherein in the control
unit, a mold ejection completion signal outputting unit
for sending a mold ejection completion signal indi-
cating that mold ejection by the mold ejector mech-
anism is completed to the control unit of the transfer
line is provided,

character information concerning connection of a
signal line for a mold ejection completion signal to
be connected between the control panel and the line
control panel on a transfer line side is stored in the
installation procedure storage unit, and on the assist
screen of the display unit, an image that allows se-
lecting use or non-use of the mold ejection comple-
tion signal is displayed together with the character
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information,

when the use is selected, a setting to output the mold
ejection completion signal from the mold ejection
completion signal outputting unit when a mold ejec-
tion operation by the mold ejector mechanism is
completed is set and stored in the storage unit of the
control unit, and

when the non-use is selected, a setting to exclude
output of the mold ejection completion signal from
the mold ejection completion signal outputting unit
when a mold ejection operation by the mold ejector
mechanism is completed is setand stored in the stor-
age unit of the control unit.

The installation assist device for a mold making ap-
paratus according to claim 6, wherein in the mold
making apparatus, a flask-set and squeeze cylinder
for driving a lower squeeze member and a lower fill-
ing frame cylinder for driving a lower filling frame are
provided, and

a cylinder falling end signal outputting unit for out-
putting a cylinder falling end signal at a falling end
of the flask-set and squeeze cylinder and a flask fall-
ing end signal outputting unit for outputting a flask
falling end signal at a falling end of the lower filling
frame cylinder are provided,

when use of the mold ejection enable signal is se-
lected, the cylinder falling end signal and the flask
falling end signal are additionally set and stored as
an AND drive condition for enabling driving of the
mold ejector mechanism, and

when non-use of the mold ejection enable signal is
selected, only the cylinder falling end signal and the
flask falling end signal are set and stored as a drive
enable condition for the mold ejector mechanism.

The installation assist device for a mold making ap-
paratus according to claim 6, wherein in the control
unit, a line out-of-interference signal receiving unit
for receiving an out-of-interference signal sent from
the control unit of the transfer line and indicating that
the mold making apparatus is out of interference of
the transfer line is provided,

character information concerning connection of a
signal line for a line out-of-interference signal to be
connected between the control panel and the line
control panel on a transfer line side is stored in the
installation procedure storage unit, and on the assist
screen of the display unit, an image that allows se-
lecting use or non-use of the line out-of-interference
signal is displayed together with the character infor-
mation,

when the use is selected, a setting to include receiv-
ing of the line out-of-interference signal by the line
out-of-interference signal receiving unit is set and
stored in the storage unit of the control unit as a drive
enable condition for the mold ejector mechanism,
and
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when the non-use is selected, a setting to exclude
receiving of the line out-of-interference signal as a
drive enable condition for the mold ejector mecha-
nismis setand stored in the storage unit of the control
unit.

The installation assist device for a mold making ap-
paratus according to claim 9, wherein in the mold
making apparatus, a flask-set and squeeze cylinder
for driving a lower squeeze member and a lower fill-
ing frame cylinder for driving a lower filling frame are
provided, and

a cylinder falling end signal outputting unit for out-
putting a cylinder falling end signal at a falling end
of the flask-set and squeeze cylinder and a flask fall-
ing end signal outputting unit for outputting a flask
falling end signal at a falling end of the lower filling
frame cylinder are provided,

when use of one or both of the mold ejection enable
signal and the line out-of-interference signal is se-
lected, the cylinder falling end signal and the flask
falling end signal are additionally set and stored as
an AND drive condition for enabling driving of the
mold ejector mechanism, and

when non-use of the mold ejection enable signal is
selected and non-use of the line out-of-interference
signal is selected, only the cylinder falling end signal
and the flask falling end signal are set and stored as
a drive enable condition for the mold ejector mech-
anism.

The installation assist device for a mold making ap-
paratus according to claim 6, wherein in the mold
making apparatus, a sand tank for filling a molding
space with sand,

a sand amount detection sensor for detecting the
amount of sand in the sand tank, and

a sand gate for opening and closing a sand supply
port of the sand tank are provided,

in the control unit, a sand measurement signal out-
putting unit for sending a sand measurement signal
indicating that the sand tank requires a sand supply
to a control unit of sand preparation equipment is
provided,

character information concerning connection of a
signal line for the sand measurement signal to be
connected between the control panel and a control
panel of the sand preparation equipment is stored in
the installation procedure storage unit, and on the
assist screen of the display unit, animage that allows
selecting use or non-use of the sand measurement
signal is displayed together with the character infor-
mation,

when use is selected, a setting to output the sand
measurement signal from the sand measurement
signal outputting unit when the sand gate is in an
open state and it has been detected by the sand
amount detection sensor that sand supply is required
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is set and stored in the storage unit of the control
unit, and

when non-use is selected, a setting to exclude output
of the sand measurement signal from the sand
measurement signal outputting unitis set and stored
in the storage unit of the control unit.

12. A mold making apparatus comprising:

the installation assist device according to any
one of claim 1 to claim 11;

upper and lower molding flasks consisting of an
upper molding flask and a lower molding flask;
a match plate being able to enter and exit be-
tween the upper and lower molding flasks;

an upper squeeze memberand a lower squeeze
member for forming an upper molding space and
a lower molding space as a result of being lo-
cated at respective opening portions of the up-
per and lower molding flasks sandwiching the
match plate; and

a sand tank for filling the upper molding space
and the lower molding space with sand.
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INTRODUCTION

LANGUAGE SETTING
LANGUAGE

Japanese | English | Chinese

Have you thoroughly read and fully
understood the safety precautions
for installation?

Yes

Next

1.About leveling and centering adjustment of molding machine mounting

Perform installation and confirmation along the following items.

1-1. Molding machine leveling [ Details [Completed
1-2. Fixation of molding machine ! Details lCompieted
Return —

2. About connection of air piping

Perform installation and confirmation along the following items.

2-1.. Main piping l Details |Completed

2-2.Piping from molding machine l Details lCompleted
to receiver tank

2-3. Piping from receiver tank

to aeration tank ' Details ]Completed

2-3.Mounting of air drier machine :
of main air ] Details IComp!eted

gl =
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Fig.14

(a) 3. About mounting of sand feed hopper

Perform installation and confirmation along the following items.

3-1. Mounting of feed hopper Details {Completed

3~2.Centering adjustment of feed | petails |Completed
hopper and molding machine

(b)

4. About oil filling and grease, efc.

Perform installation and confirmation along the following items.

4~1.Fill hydraulic fluid in oil tank. I Details ICompIeted

4~2.Fill release agent in release Details tCompleted
agent tank.

4-3.Inject grease into greasing site. l Details ICompleted

4-4. Wipe away Master oil. Details lCompleted

-] [
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(a)

(b)

(c)
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5. Wiring connection with other equipment

[Caution] Always turn off breaker before performing connection.

5~1.Connect mold ejecion l Details l Use ICompIeted
completion signal to fine panel.

5~2.Connect molding machine lDeta;[Sl Use [Completed
out-of-interference signal to ling panel!

5-3.Connect mold ejection lDetanSl Use [Completed

enable signal from ling panel.

5-4.Connect ine out-of-interference [Details] Use |C0mpleted
signal from line panel.

5-5.Connect sand measurement l Details | Use ICompIeted
signal fo sand preparation equipment.
=1 —

5. Wiring connection with other equipment

[Caution] Always turn off breaker before performing connection.

5~1.Mold ejection completion signal to line panel.
Connect line numbers INTO1 and INTO2
in the terminal block of the power box
with the mold ejection completion
receiving circuit (input circuit) in the line panel.
Description of this signal
In automatic operation, the mold is ejected by the mold ejector
cylinder, and then, the signal is turned on for two seconds

when it has returned to the original position (return end).
(only in automatic operation)

Return

5. Wiring connection with other equipment

[Caution] Always turn off breaker before performing connection.

5-1 Connect mold gjection ] Details l Use ICompleted
completion signal to Iine panel.

5~2.Connect molding machine I Details
out-of-interference signal to fine panel! S

5-3 Connect mold ejection [Details l Use !Completed

enable signal from line panel.

5-4.Connect fine out-of-nterference l Details

signal from line panel.

5~5.Connect sand measurement [Detailsl Use |Compieted
signal to sand preparation equipment.

<] -
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(a)

(b)
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5. Compliance matters

Perform installation and confirmation along the foliowing items.

6—1.Have you thoroughly read and fully understood [  veg
the safety precautions for machine operation?
6~2.1s the pattern in a shape in fine Yes
with technical manual specifications?
All completed

.|Completed PUSH1sec

5. Compliance matters

Perform installation and confirmation along the following items.

6~1.Have you thoroughly read and fully understood |

the safety precautions for machine operation?

6-2.1s the pattern in a shape in line
with technical manual specifications?
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