
1                              SPECIFICATION
TITLE OF THE INVENTION           WARNING APPARATUS FOR AN INJECTION MOLDING
MACHINE                         BACKGROUND OF THE INVENTION  Field of the
invention:          The present invention relates to a warning apparatus
for an  injection molding machine.  Description of the Related Art:
Conventionally, an injection molding machine has an injection  unit. The
injection unit has a heating cylinder in which a screw is  disposed
rotatably and in an advancingly-retreatively movable manner.  Drive means
rotates and advances or retreats the screw. In a metering  step, the screw
is retreated while being rotated in a regular  direction, so that resin is
supplied from a hopper and heated in the  heating cylinder, and molten
resin is accumulated in a space located  ahead of a screw head. In an
injection step, the screw is advanced so  as to inject the molten resin
from an injection nozzle.          A mold unit is disposed in front of the
injection unit. The  mold unit includes a stationary platen, a movable
platen, a stationary  mold, a movable mold, and a mold clamping apparatus.
The mold clamping  apparatus advances and retracts the movable platen in
order to bring the  



movable mold into contact with the stationary mold and separate the
movable mold from the stationary mold, thereby performing mold closing
operation, mold clamping operation, and mold opening operation.
During the period of injection molding, an operator must perform
attachment and removal of the stationary and movable molds to and from  the
stationary and movable platens (hereinafter referred to as "mold  exchange
operation"), adjustment of the operation of the mold unit,  adjustment of
the temperature of the mold unit, heating of the heating  cylinder, and
charging of resin into the hopper.          Also, during the period of
injection molding preparation, the  operator must perform an operation for
increasing the temperature of the  mold unit, purging, exchange of resins,
change of colors, removal of  resin remaining within the heating cylinder,
setting of molding  conditions suitable for the molding unit, and starting
up of molding.          However, since the operator performs various kinds
of work or  operation in the conventional injection molding machine, if the
operator  incorrectly operates the injection molding machine, the molding
unit  may be broken.                           SUMMARY OF THE INVENTION
An object of the present invention is to solve the above-  mentioned
problems in the conventional injection molding machine and to  



provide a warning apparatus for an injection molding machine which can
prevent an operator from incorrectly operating the injection molding
machine, thereby preventing breakage of a molding unit.           To
achieve the above object, a warning apparatus for an  injection molding
machine according to the present invention comprises            detection
means for detecting an operation performed by an operator of  the injection
molding machine; warning means for warning the operator in  response to a
detection signal from the detection means; and  cancellation means for
canceling the warning when the operator correctly  operates the injection
molding machine.          In this case, when there is a possibility that an
operator  incorrectly operates the injection molding machine, a warning is
generated by means of the warning means. Therefore, the operator is
prevented from incorrectly operating the injection molding machine.  Thus,
breakage of the mold unit is avoided.         Further, since the
cancellation means is provided, the operator  does not have to perform any
operation for canceling the warning, so  that work efficiency is improved.
In another warning apparatus for an injection molding machine  according to
the present invention, the warning means includes a display  section for
performing display and display means for operating the  display section
based on a detection signal from the detection means in  



order to display a warning for the operator.          The cancellation
means cancels the display when the operator  correctly operates the
injection molding machine.          In this case, when there is a
possibility that an operator  incorrectly operates the injection molding
machine, a warning is  displayed by means of the display means. Therefore,
the operator is  prevented from incorrectly operating the injection molding
machine.  Thus, breakage of the mold unit is avoided.
Further, since the cancellation means is provided, the operator  does not
have to perform any operation for canceling the display, so  that work
efficiency is improved.         Still another warning apparatus for an
injection molding machine  according to the present invention includes
operation judging means for  making judgment as to whether the injection
molding machine is operated  correctly, based on control signals from the
injection molding machine  and operation signals from operation means. The
cancellation means  cancels the warning based on the result of judgment
made by the  operation judging means.          In still another warning
apparatus for an injection molding  machine according to the present
invention, the control signals are sent  from at least one of an injection
unit and a mold unit.    



BRIEF DESCRIPTION OF THE DRAWINGS          The structure and features of
the warning apparatus for an  injection molding machine according to the
present invention will be  readily appreciated as the same becomes better
understood by referring  to the drawings, in which:          FIG. 1 is a
block diagram of a warning apparatus for an  injection molding machine
according to an embodiment of the present  invention; and          FIG. 2
is a perspective view of the injection molding machine  according to the
embodiment of the present invention.                           DESCRIPTION
OF THE PREFERRED EMBODIMENT         An embodiment of the present invention
will next be described in  detail with reference to the drawings.
FIG. 1 is a block diagram of a warning apparatus for an  injection molding
machine according to the embodiment of the present  invention; and FIG. 2
is a perspective view of the injection molding  machine according to the
embodiment of the present invention.          In FIGS. 1 and 2, numeral 11
denotes an injection molding  machine, and numeral 12 denotes an injection
unit. The injection unit  12 has a heating cylinder 13 in which an
unillustrated screw is  disposed rotatably and in an
advancingly-retreatively movable manner.  Drive means 14 rotates, and
advances or retreats the screw. In a  



metering step, the screw is retreated while being rotated in a regular
direction, so that resin is supplied from a hopper 17 and heated in the
heating cylinder 13, and molten resin is accumulated in a space located
ahead of an unillustrated screw head. In an injection step, the screw  is
advanced so as to inject the molten resin from an unillustrated  injection
nozzle.         A mold unit 21 is disposed in front (on the left side in
FIG. 2)  of the injection unit 12. The mold unit 21 includes a stationary
platen 23, a movable platen 24, an unillustrated stationary mold  attached
to the stationary platen 23, an unillustrated movable mold  attached to the
movable platen 24, and a mold clamping apparatus 25.  The mold clamping
apparatus 25 advances and retracts the movable platen  24 in order to bring
the movable mold into contact with the stationary             mold and
separate the movable mold from the stationary mold, thereby  performing
mold closing operation, mold clamping operation, and mold  opening
operation.         Further, a frame 30 is disposed under the injection unit
12, and  a control panel 31 is disposed on the front face of the frame 30.
On  the control panel 31 are disposed an input keyboard 32 with which an
operator sets molding conditions and the like and a display screen (CRT)
33 serving as a display section for displaying the molding conditions  and
the like. Further, there is provided a controller 27. When the 



operator operates an operation section 28 and the keyboard 32, the
controller 27 generates predetermined signals to operate the injection
unit 12 and the mold unit 21. That is, in order to perform injection
molding, the controller 27 operates the injection unit 12 and the mold
unit 21 based on the molding conditions and the like that the operator  has
set through operation of the keyboard 32.          During the period of
injection molding, the operator must  perform mold exchange operation,
adjustment of the operation of the mold  unit 21, adjustment of the
temperature of the mold unit 21, heating of  the heating cylinder 13, and
charging of resin into the hopper 17.          Also, during the period of
injection molding preparation, the  operator must perform an operation for
increasing the temperature of the  mold unit 21, purging, exchange of
resins, change of colors, removal of  resin remaining within the heating
cylinder 13, setting of molding  conditions suitable for the molding unit
21, and starting up of molding.         However, if the operator forgets to
change the molding condition             after attaching new stationary and
movable molds to the stationary  platen 23 and the movable platen 24,
respectively, through the mold  exchange operation, overcharging
(over-pack), short shot, or a like  problem occurs with the result that the
mold unit 21 is broken, or  errors are introduced in the mold
opening/closing speed, the mold  



opening stroke, and the like, resulting in generation of galling in the
mold unit 21, or breakage of an unillustrated three-plate link.
Further, if the operator forgets to perform purge after, for  example,
resin exchange or color change, the molten resin remaining  within the
heating cylinder 13 degrades and decomposes. As a result,  if injection is
performed without change of the setting values for  injection pressure and
injection speed, over-pack occurs, and the mold  unit 21 is broken.
Further, in a mold unit of a particular type, the temperature of  a mold
and molding state may become unstable at the startup of a first  molding
cycle. Therefore, if a subsequent molding cycle is performed  while the
molding conditions for the first molding cycle are maintained  unchanged,
over-pack may occur.         The above-described problems are taken into
consideration in the  present embodiment. That is, detection means 52
formed of a switch or  the like is disposed on the stationary platen 23 and
the movable platen  24 in order to detect an operation performed by the
operator of the  injection molding machine 11. A detection signal generated
by means of  the detection means 52 is sent to the controller 27. Display
means 53  of the controller 27 generates a display signal based on the
detection                                          8   signal and sends the
display signal to the display screen 33. The  display screen 33 displays a
warning message or the like that calls the 



operator's attention based on the display signal. The display screen  33
and the display means 53 constitute warning means.         Subsequently,
when the warned operator correctly operates the  injection molding machine
11, cancellation means 54 of the controller 27  cancels or erases the
warning message or the like on the display screen  33 based on control
signals from the injection unit 12 and the mold  unit 21 and operation
signals from operation means such as the  operation section 28 and the
keyboard 32.         In order to perform such cancellation operation,
unillustrated  operation judging means provided within the controller 27
makes  judgment as to whether the injection molding machine 11 has been
correctly operated, based on the control signals and operation signals,
and sends the result of judgment to the cancellation means 54.          For
example, when the operator removes the stationary and  movable molds from
the stationary platen 23 and the movable platen 24,  respectively, and
attaches new stationary and movable molds to the  stationary platen 23 and
the movable platen 24, respectively, thereby  performing mold exchange
operation, the detection means 52 detects this  mold exchange operation and
outputs a detection signal. When the  detection signal is sent to the
controller 27, the display means 53 of  the controller 27 operates the
display screen 33 in order to display a  warning message that calls the
operator's attention to confirm whether  the molding conditions are suited
to the newly attached stationary and         



movable molds. In the present embodiment, the detection means 52 formed  of
a switch or the like detects the fact that the mold exchange  operation has
been performed. However, the performance of the mold  exchange operation
can be detected through the fact that an  unillustrated power supply has
been turned on or the fact that the  thickness of the mold has been
adjusted.         When the performance of the mold exchange operation is
detected,  the mold opening force is decreased automatically (e.g., to 30%
or less  the usual force) during the injection molding preparation period.
Further, if the mold opening operation is not performed until the molds
are opened to the limit during the period of injection molding
preparation, operation of the injection molding machine 11 can not be
started in any modes (manual, semi-automatic, and full-automatic).
In such a case, a warning message "Please check the mold opening  stroke
and whether foreign matter remains within the mold" or a like  message is
displayed on the display screen 33.          When the mold exchange
operation has not been performed, the  display of the message can be
canceled or erased through operation of  an on/off key provided on the
display screen 33.          Further, when injection molding is not started
after a preset  time (e.g., 5 minutes) has elapsed after completion of
temperature  increase of the mold unit 21, a warning message "Please
perform purge"  or a like message is displayed on the display screen 33.
When another  preset time (e.g. , 30 minutes) has elapsed, the temperature
of the  heating cylinder 13 is automatically decreased.  



Further, at the startup of the first molding operation, the  molding
conditions are automatically changed such that injection molding  is
performed with a shortened metering stroke and a reduced pressure.  At the
startup of the second or subsequent molding operation, ordinary  molding
conditions are automatically set. The mode in which molding  conditions are
changed at the startup of the first molding operation can  be turned on or
off.         As described above, when there is a possibility that an
operator  incorrectly operates the injection molding machine 11, a warning
is  displayed on the display screen 33. Therefore, the operator is
prevented from incorrectly operating the injection molding machine 11.
Thus, breakage of the mold unit 21 is avoided.         Further, since the
controller 27 includes the cancellation means  54 which cancels the warning
display when the operator correctly  operates the injection molding machine
11 after being warned, the  operator does not have to perform any operation
such as operation of the  keyboard 32 for canceling the warning display, so
that work efficiency  is improved.         In the present invention, a
warning message is displayed on the  display screen 33 in order to call the
operator's attention. However,  the operator's attention may be called
through use of a sound output  from a speaker or the like, or use of an
optical output from a display 



lamp or the like.          The present invention is not limited to the
above-mentioned  embodiment.  Numerous modifications and variations of the
present             invention are possible in light of the spirit of the
present invention,  and they are not excluded from the scope of the present
invention.           1 2                                WHAT IS CLAIMED IS:
1.  A warning apparatus for an injection molding machine      comprising:
(a) detection means for detecting an operation performed by an
operator of the injection molding machine;               (b) warning means
for warning the operator in response to a      detection signal from said
detection means; and               (c) cancellation means for canceling the
warning when the       operator correctly operates the injection molding
machine.                2. A warning apparatus for an injection molding
machine 



according to Claim 1, wherein              (a) said warning means includes
a display section for performing       display and display means for
operating said display section based on a       detection signal from said
detection means in order to display a       warning for the operator; and
(b) said cancellation means cancels the display when the       operator
correctly operates the injection molding machine.                3. A
warning apparatus for an injection molding machine       according to Claim
1, further comprising operation judging means for       making judgment as
to whether the injection molding machine is operated       correctly, based
on control signals from the injection molding machine       and operation
signals from operation means, wherein said cancellation       means cancels
the warning based on the result of judgment made by said
operation judging means.            4.  A warning apparatus for an
injection molding machine  according to Claim 3, wherein said control
signals are sent from at  least one of an injection unit and a mold unit.


