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section and the die-driving section are simulta- neously driven so as to
avoid damages, such as a This invention relates to an injection molding
burr and a sink, which are inherent to the injection machine for molding a
melted resin into a product   molding machine. or a molded product.
5       It is an object of this invention to provide an An injection
molding machine of the type de-    injection molding machine which is
capable of for- scibed comprises a die section having a cavity     ming a
molded product of a high quality. which is opened or closed, an injection
section for   It is another object of this invention to provide injecting a
melted resin into the cavity to form a  an injection molding machine of the
type described molded product in the cavity, a die-driving section   10
which is capable of manufacturing a product of a for driving the die
section to open or close the    high quality at a low cost. cavity and to
eject the molded product from the        These objects are solved with the
features of cavity, and a control section for controlling the   the claims.
injection section and the die-driving section.         The invention is
further described in connection Heretofore, a conventional injection
molding   75   with the drawings in which machine of a motor-drive type has
widely been          Fig. 1 shows an injection molding machine to used
wherein both the injection and the die sec-      which this invention is
applicable; [err] are driven by a plurality of electric motors.    Fig. 2
shows a view of an eject pin member More particularly, the injection
section comprises a   used in the injection molding machine illustrated
first motor for introducing the melted resin in the   20    in Fig. 1;
injection section and a second motor for injecting     Fig. 3 shows a graph
for describing an operation the melted resin into the die section. The die-
of a conventional injection molding machine; driving section comprises a
third motor for opening    Fig. 4 shows a block diagram of a control sec-
and clamping the die section and a fourth motor for   tion according to a
first embodiment of this taking out or ejecting the molded product from the
25    invention; die section. Thus, at least four electric motors are
Fig. 5 shows a timing chart for describing an included in such an injection
molding machine. In     operation of the control section illustrated in
Fig. other words, any other motors may be included in      4; and the
injection molding machine, although description    Fig. 6 shows a block
diagram of a control sec- will be mainly made about the first through
fourth  30    tion according to a second embodiment of this motors.
invention. Taking the above into account, the first through    Referring to
Fig. 1, an injection molding ma- fourth motors should be controlled by the
control   chine comprises a die section 11 and an injection section so as
to mold the melted resin into the     section 12. The injection section 12
serves to mo- molded product in accordance with a predeter-  35   mentarily
inject a melted resin into the die section mined injection molding process.
To this end, the   11 while the die section 11 serves to receive the ntrol
section must comprise four control units in  melted resin injected and to
form a molded prod- correspondence to the first, the second, the third,
uct. and the fourth motors.                                 The die section
11 has a first or fixed die In order to reduce the number of control units,
40  portion 13 fixed at a predetermined location and a an improved
injection molding machine is dis-       second or movable die portion 14
movable to for- closed in JP-A-97821/1985. In this improved injec-  ward
and backward directions, namely, leftward tion molding machine, the control
section is imple-  and rightward of Fig. 1. When the first and the mented
by a single control unit which is selectively  second die portions 13 and
14 are kept at a coupled to the injection section and the die-driving   45
clamped state, a cavity is formed between the first section by a switching
circuit. This means that the  and the second die portions 13 and 14.
injection section and the die-driving section must     Temporarily
referring to Fig. 2 together with be operated in a time division fashion.
Therefore,  Fig. 1, the second die portion 14 comprises an both the
injection and the die-driving sections are  eject pin member 15 extended
through the second driven so that a first driving duration for the injec-
50  die portion 14 and an eject plate member 15a tion section is not
overlapped with a second, driving  coupled to the eject pin member 15. The
eject pin duration for the die-driving section.               member 15 is
movable along the axis of the die However, it has been found out that a
molded    section 11 to eject the molded product from the die product of a
high quality is not manufactured when  section 11, as will be described
hereinafter. the injection section and the die-driving section are  55  In
Fig. 1, the injection section 12 has a cylinder driven in a time division
fashion, as mentioned     portion 16 having a nozzle 16a at one end and a
above. This is because it often occurs in such an   screw portion 17
disposed within the cylinder por- injection molding machine that both the
injection  tion 16. In a manner to be described later, the 2    
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is rotatable and is movable along   force is changed to a first clamping
force which is the axis of the cylinder portion 16. A hopper portion
higher than the predetermined clamping force. 16b stores a resin material
and is associated with   Preferably, the first clamping force is kept even
the cylinder portion 16. The resin material is fed   after the injection
step is completed at the second from the hopper portion 16b to the cylinder
portion    5   time instant t2, as shown in Fig. 3. Otherwise, an 16 to be
melted in the cylinder portion 16.          objectionable burr occurs along
a circumferential As is known in the art, the injection molding     end of
the molded product, as known in the art. machine comprises a first servo
motor 18 for rotat-  Taking this into consideration, the first clamping ing
the screw portion 17 to introduce the melted     force lasts for a first
time duration [err] which is resin to the cylinder portion 16, a second
servo   to  partially overlapped with the holding step. After motor 19 for
moving the screw portion 17 along the   lapse of the first time duration
[err] the first clamp- axis of the cylinder portion 16 to inject the melted
ing force is momentarily decreased to a second resin to the die section 11,
a third servo motor 20  clamping force which is lower than the predeter-
for moving the second die portion 14 to the forward  mined clamping force
and which lasts for a second and the backward directions to clamp and open
the   is  time duration T2. Such a momentarily decrease of die section 11,
and a fourth servo motor 21 for      the clamping force is effective to
expel a remnant moving the eject pin member 15 to eject the mol-     gas
out of the die section 11. ded product from the die section 11.
As described above, it is preferable that the The first through the fourth
servo motors 18 to  first time duration [err]is partially overlapped with
21 are controlled by a control section 22. The   20  the holding step in
order to avoid occurrence of a control section 22 delivers first through
fourth com-  burr. This means that the closing and clamping mand signals to
the first through the fourth servo   step are preferably partially
overlapped with the motors 18 to 21 to drive them during an injection
injection step. molding process, respectively.
However, no consideration is made about such It is mentioned that the
injection molding pro-   25   a partial overlap of the closing and clamping
step cess is divided into a plurality of steps which may  with the holding
step in the conventional injection be called an introducing step, a closing
and clamp-  molding machine comprising a single control unit ing step, an
injection step, a holding step, a cooling  as the control section. step,
and an ejecting step. Specifically, the resin      Referring to Fig. 4, an
injection molding ma- material is introduced from the hopper portion 16b
30  chine according to a first embodiment of this inven- into the cylinder
portion 16 during the introducing  tion comprises similar parts designated
by like step while the die section 11 is closed and          reference
numerals. The first through the fourth clamped during the closing and
clamping step. The    servo motors 18 to 21 are divided into first and
melted resin is injected from the cylinder portion   second groups. In the
example being illustrated, 16 to the die section 11 during the injection
step to  35  the first and the third servo motors 18 and 20 are be kept at
the clamped state. The closing and        classified as the first group and
may therefore be clamping step is followed by a holding step for
called first-group motors. The second and the exerting a predetermined
pressure on the die sec-    fourth servo motors 19 and 21 are classified as
the tion 11 to hold the predetermined pressure against   second group and
may be referred to as second- the melted resin injected in the cavity.
Thereafter,  40   group motors. the die section 11 is cooled to solidify
the melted     In Fig. 4, the first through the fourth servo material in
the cavity during the cooling step and is  motors 18 to 21 are coupled to
first through fourth opened during the opening step. The ejecting step
speed detectors 18a to 21a which are operable to follows the opening step
to eject the molded prod-   detect each speed of rotations of the first
through uct from the die section 11.                    45  the fourth
servo motors 18 to 21 and to produce Referring to Fig. 3 together with Fig.
1, de-    first through fourth detection signals representative scription
will be made about a control operation of  of speed of rotations,
respectively. the first through the fourth servo motors 18 to 21       The
illustrated control section 22 (Fig. 1) com- which is carried out by the
control section 22.      prises a main control unit 23, a first control
unit 24, According to Fig. 3, the die section 11 is provided   50  and a
second control unit 25. The main control unit with a predetermined clamping
force during the       23 supervises the injection molding process in a
closing and clamping step by driving the third      manner to be described
hereinafter. The first con- servo motor 20 under control of the control
section  trol unit 24 controls the first and the third servo 22. Under the
circumstances, the melted resin is     motors 18 and 20, namely, the
first-group motors injected into the die section 11 by driving the   55
under control of the main control unit 23. Likewise, second servo motor 19
at a first time instant [err]    the second control unit 25 controls the
second and Just before the injection step is finished at a sec-  the fourth
servo motors 19 and 21, namely, the ond time instant t2, the predetermined,
clamping     second-group motors. Thus, the first and the sec- 3    
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24 and 25 individually control the    Supplied with the first selected
value signal first-group and the second-group motors driven       and the
first selected detection signal, the first during the steps which are not
overlapped with       calculation circuit 242 calculates a first difference
each other, respectively.                            between the first
selected value signal and the first The first control unit 24 is operable
in coopera-   5   selected detection signal to produce a first dif- tion
with a first value setting portion 26 while the  ference signal
representative of the first difference. second control unit 25 is operable
in cooperation    The first difference signal is variable in accordance
with a second value setting portion 27. The first  with the first through
the fourth individual value value setting portion 26 comprises first,
second,    signals and is supplied as a first processed signal third, and
fourth value generators 28, 29, 30, and   10  to a first driving circuit
formed by a first motor 31 while the second value setting portion 27 com-
driving circuit 243 and a first switching circuit 244. prises fifth and
sixth value generators 32 and 33.   The first motor driving circuit 243
produces a first The first through the fourth value generators 28  motor
driving signal in response to the first dif- to 31 produce first through
fourth individual value  ference signal. The first motor driving signal is
signals which are representative of first through   15  delivered from the
first switching circuit 244 to fourth prescribed values, respectively, and
which    either one of the first and the third servo motors 18 may be
collectively called first value signals to be  and 20 in accordance with
the command signals applied to the first control unit 24. On the other
sent from the main control unit 23. From this fact, it [err]and, the fifth
and the sixth value generators 32   is readily understood that the first
and the third and 33 produce fifth and sixth individual value   20  servo
motors 18 and 20 are operated so that driv- signals which are
representative of fifth and sixth  ing durations of the first and the third
servo motors prescribed values and which may be collectively      18 and 20
are not overlapped with each other. This called second value signals to be
supplied to the    shows that the driving durations of the first-group
second control unit 25.                              motors are not
overlapped with each other, al- The first and the second individual value
sig-   25  though the driving durations of the first-group mo- nals serve
to determine speed of rotations of the    tors may be overlapped with those
of the second- first and the third servo motors 18 and 20, respec-  group
motors. tively. In addition, the third and the fourth individual
Similarly, the second control unit 25 comprises value signals are sent to
the third servo motor 20   a second selecting circuit 251, a second
calculation so as to control the speed of rotation of the third   30
circuit 252, a second motor driving circuit 253, and servo motor 20 in the
manner illustrated in Fig. 3.  a second switching circuit 254. Likewise,
the fifth and the sixth individual value      The second selecting circuit
251 produces a signals serve to determine speed of rotations of the  second
selected value signal selected from the fifth second and the fourth servo
motors 19 and 21,        and the sixth individual value signals and a
second respectively. In this connection, the third servo   35  selected
detection signal selected from the second motor 20 which is used in the
closing and clamping   and the fourth detection signals in accordance with
[err] is driven in variable speed of rotation.        the command signals.
The second calculation cir- The illustrated main control unit 23 enables
the  cuit 252 calculates a second difference between first control unit 24
on the introducing step and the  the second selected value signal and the
second clamping step and also enables the second control  40  selected
detection signal to produce a second dif- unit 25 on the injection step and
the ejecting step.  ference signal representative of the second dif- To
this end, the main control unit 23 delivers first  ference. The second
difference signal is sent as a and second command signals to the first
control     second processed signal to the second motor driv- unit 24 on
the introducing and the clamping steps,  ing circuit 253. The second motor
driving circuit respectively, and also delivers third and fourth  45  253
produces a second motor driving signal which command signals to the second
control unit 25 on     is supplied to the second switching circuit 254. The
the injection and the ejecting steps, respectively.  second switching
circuit 254 selectively delivers The first control unit 24 comprises a
first pro-  the second motor driving signal to the second and cessing
circuit composed of a first selecting circuit  the fourth servo motors 19
and 21 in accordance 241 coupled to the first value setting portion 26 and
5o   with the command signals. a first calculation circuit 242 coupled to
the first    Description will be made about an operation of selecting
circuit 241.                              the first embodiment with
reference to Figs. 1, 4, More particularly, the first selecting circuit 241
and 5. selects a first selected value signal selected from     In Fig. 5,
the injection molding process is suc- the first through the fourth
individual value signals  55  cessively divided into a closing step of
closing the and a first selected detection signal selected from  die
section 11 (Fig. 1), a clamping step of clamping the first and the third
detection signals.          the die section 11, an injection step of
injecting a melted resin into the die section 11, a holding step 4    
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pressure in the die section 11, a       the second servo motor 19 to rotate
the second cooling step of cooling the die section, and an      servo motor
19 in the normal sense. The resultant opening step of opening the die
section. The open-   second servo motor 19 is driven forward so that the
ing step is followed by a rest duration until a next  screw portion 17 is
moved in the direction of the injection process is started. During the
illustrated    5   die section 11 during the injection step. Therefore,
cooling step, the first servo motor 18 is rotated to  the melted resin is
injected from the cylinder por- introduce a melted resin into the injection
section  tion 16 to the die section 11 through the nozzle 16a -2 and the
second servo motor 19 is rotated to       during the injection step. As
shown in Fig. 5, both carry out a suck back operation. In addition, the
the second and the third servo motors 19 and 20 rest duration is partially
overlapped with an ejecting   10  are driven during the injection and the
holding step of ejecting a molded product from the die       steps. Thus,
the driving durations of the second section 11.
and the third servo motors 19 and 20 are over- Each of the first through
the fourth servo mo-   lapped with each other. tors 18 to 21 is selectively
rotatable in a normal      Just before the injection step finishes, the
main direction or sense and a reverse one to move an   15  control unit 23
supplies the first control unit 24 with object, such as the movable die
portion 13, in       the command signals to carry out a control opera-
forward and backward directions. In this connec-     tion similar to that
illustrated in Fig. 3. Specifically, tion, a sense of rotation is depicted
at "normal"    the third value generator 30 is coupled to the first and
"reverse" in a leftmost column of Fig. 5. Tak-   calculation circuit 242
under control of the main ing this into consideration, each command signal
20  control unit 23. Thus, the first calculation circuit may indicate the
sense of rotation in addition to    242 calculates the first processed
signal in accor- each step. In this event, each selecting circuit may
dance with the third individual value to supply the be a combination of a
selector and a polarity in-    third servo motor 20 with the first motor
driving verter for inverting a polarity of each selected sig-  signal. In
this case, the third servo motor 20 is nal.
25  driven to momentarily increase the clamping force The polarity inverter
is selectively operable in  to a first clamping force greater than the
predeter- accordance with the command signals given from       mined
clamping force. After the lapse of a first the main control unit 23.
predetermined time duration [err], the main control Like in Fig. 4, the
first-group motors are formed  unit 23 makes the first control unit 24
select the by the first and the third servo motors 18 and 20   30  fourth
value generator 31 to carry out the calcula- while the second-group motors
are formed by the      tion in response to the fourth individual value sig-
second and the fourth servo motors 19 and 21.        nal. In consequence,
the third servo motor 20 de- In Fig. 5, it is assumed that the melted resin
creases the clamping force to a second clamping has been already introduced
and stored in the        force smaller than the predetermined clamping
cylinder portion 16 (Fig. 1). Accordingly  the illus-  35  force. trated
injection molding process is started from the     After a second
predetermined time duration T2 closing step.
lapses, the main control unit 23 makes the first The main control unit 23
(Fig. 4) supplies the    selecting circuit 241 select the second value
gener- command signal to the first control unit  24 on the  ator 29 to
connect the first calculation circuit 242 to clamping step to drive the
third servo motor 20 in  40  the second value generator 29. Consequently,
the the normal sense. The first control unit 24 delivers  third servo motor
20 is driven to provide the die the second motor driving signal in
accordance with   section 11 with the predetermined clamping force. the
command signal to the third servo motor 20. As       As the first clamping
force is applied to the die a result, the third servo motor 20 is rotated
in the  section 11 during the first predetermined time du- normal sense, as
shown in Fig. 5, to move the   45  ration [err] like in Fig. 3, it is
possible to avoid second die portion 14 towards the first die portion
occurrence of the burr at the circumferential end of 13. Thus, the die
section 11 is gradually closed     the molded product. during the closing
step and finally clamped with a       It is mentioned here that the melted
resin is predetermined clamping force applied by the third    gradually
inwardly hardened from a surface which servo motor 20 during the clamping
step.        50  is brought into contact with an inner wall of the When the
main control unit 23 detects the         cavity formed in the die section
11. In the illus- predetermined clamping force by a usual sensor
trated example, the first predetermined time dura- (not shown), the main
control unit 23 supplies the   tion [err] lasts until the surface of the
molded product second control unit 25 with the command signal to    is
hardened. actuate the second servo motor 19 of the second   55     On the
other hand, the burr is hardly formed at group and to thereby carry out the
injection and     the circumferential end of the molded product even the
holding steps. To this end, the second control   when the clamping force
becomes lower than the unit 25 supplies the second motor driving signal to
predetermined clamping force after the surface of 5    
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product is hardened. Taking this into     25 supplies the forward driving
signal to the fourth account, the second clamping force which is lower
servo motor 21. The fourth servo motor 21 is than the predetermined
clamping force is applied     rotated in the normal sense. to the die
section 11 during the second predeter-        In Fig. 2, the eject pin
member 15 is disposed mined time duration T2 following the first predeter-
5   through the second die portion 14 and is movable mined time duration
[err]. As a result, the die section  along the axis of the die section 11.
One end of the 11 is slightly and momentarily opened by a pres-     eject
pin member 31 is coupled to the fourth servo sure given by the melted resin
so that a gas         motor 21 through the eject plate member 15a in
escapes from the die section 11. The predeter-       the manner known in
the art. The other end of the mined clamping force is applied to the die
section   10  eject pin member 15 reaches the cavity of the die 11 again
after lapse of the second predetermined     section 11. time duration
[err]. This enables prevention of a sink      By the forward driving of the
fourth servo motor and a warp which might appear on the molded          21,
the eject pin member 15 is moved forward so product when the pressure in
the die section 11      that the eject pin member 15 ejects the molded
becomes low with contraction of resin.          15  product from the second
die portion 14. After the As shown in Fig. 5, the holding step is followed
ejecting step is completed, the fourth servo motor by the introducing step.
On the introducing step,    21 is rotated in the reverse sense to retract
the The first control unit 24 delivers the first motor   eject pin member
31 towards a predetermined driving signal to the first servo motor 18 in
re-    waiting position in the manner known in the art. sponse to the first
individual value signal sent from    20  Referring to Fig. 6, an injection
molding ma- the first value generator 28. Supplied with the first  chine
according to a second embodiment of this individual value signal, the first
control unit 24   invention comprises similar parts designated by rotates
first servo motor 18 in the normal sense to  like reference numerals. The
third servo motor 20 drive the screw portion 16 in the cylinder portion
is classified as the first group while the first, the 16. During the
introducing step, the resin material   25  second, and the fourth servo
motors 18,19, and 21 is introduced from the hopper portion 16b to the
are classified as the second group. cylinder portion 16 to melt the resin
material to the   In this connection, the third servo motor 20 is melted
resin. Subsequently, the screw portion 17 is  coupled to the first control
unit 24 while the first, slightly moved backward by a pressure of the
the second, the fourth servo motors 18, 19, and 21 melted resin so that the
screw portion 17 is re-   30  are coupled to the second control unit 25.
With this turned back to a starting position of the injection  structure,
the first control unit 24 is used to control step. The cooling step is
carried out under control  the third servo motor 20 alone while the second
of the main control section 23 during the introduc-  control unit 25 is
used to control the first, the ing step.
second, and the fourth servo motors 18, 20, and By the way, the suck back
operation is carried   35   21. In Fig. 6, control operation can be carried
out in out after the introducing step is over. The suck     the manner
illustrated in Fig. 5. ack operation is for dropping the pressure which
In this connection, the second, the third, and is raised by the melted
resin in the cylinder portion  the fourth value generators 29, 30, and 31
are 16. On the suck back operation, the main control     included in the
first setting portion 26 while the unit 23 controls the second control unit
25 to rotate   40  first, the fifth, and the sixth value generators 28. 32,
the second servo motor 19 in the reverse sense.      and 33 are included in
the second setting portion Reverse rotation of the second servo motor 19
27, as illustrated in Fig. 6. results in a backward motion of the screw
portion        While this invention has thus far been de- 17. Thus, the
pressure is dropped in the cylinder    scribed in conjunction with a few
embodiments portion 16.                                     45  thereof, it
will readily be possible for those skilled After lapse of a predetermined
time interval is  in the art to put this invention into practice in
measured by the main control unit 23. the cooling    various other manners.
For example, the first step is followed by the opening step. On the open-
through the fourth servo motors 18 to 21 are di- ing step, the third servo
motor 20 is rotated in the  rectly supplied from the main control unit 23
with reverse sense to open the die section 11 under   so  command signals
indicative of either the normal or control of the first control unit 24.
Reverse rotation  the reverse rotations, as depicted at dot-and-dash of the
third servo motor 20 results in a backward     lines in Figs. 5 and 6. In
addition, any other motors motion of the second die portion 14. When the
may be included in the injection molding machine. second die portion 14
reaches a predetermined backward position by the use of a usual sensor,  55
Claims such as a potentiometer, the main control unit 23 controls the
second control unit 25 to carry out the  1. An injection molding machine
for molding a ejecting step. In this case, the second control unit
melted resin into a product by injecting said 6    
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product is hardened. Taking this into     25 supplies the forward driving
signal to the fourth account, the second clamping force which is lower
servo motor 21. The fourth servo motor 21 is than the predetermined
clamping force is applied     rotated in the normal sense. to the die
section 11 during the second predeter-        In Fig. 2, the eject pin
member 15 is disposed mined time duration T2 following the first predeter-
5   through the second die portion 14 and is movable mined time duration
[err]. As a result, the die section  along the axis of the die section 11.
One end of the 11 is slightly and momentarily opened by a pres-     eject
pin member 31 is coupled to the fourth servo sure given by the melted resin
so that a gas         motor 21 through the eject plate member 15a in
escapes from the die section 11. The predeter-      the manner known in the
art. The other end of the mined clamping force is applied to the die
section   10  eject pin member 15 reaches the cavity of the die 11 again
after lapse of the second predetermined     section 11. time duration T2.
This enables prevention of a sink      By the forward driving of the fourth
servo motor and a warp which might appear on the molded          21, the
eject pin member 15 is moved forward so product when the pressure in the
die section 11      that the eject pin member 15 ejects the molded becomes
low with contraction of resin.          15  product from the second die
portion 14. After the As shown in Fig. 5, the holding step is followed
ejecting step is completed, the fourth servo motor by the introducing step.
On the introducing step,    21 is rotated in the reverse sense to retract
the The first control unit 24 delivers the first motor   eject pin member
31 towards a predetermined driving signal to the first servo motor 18 in
re-     waiting position in the manner known in the art. sponse to the
first individual value signal sent from    20  Referring to Fig. 6, an
injection molding ma- the first value generator 28. Supplied with the first
chine according to a second embodiment of this individual value signal, the
first control unit 24   invention comprises similar parts designated by
rotates first servo motor 18 in the normal sense to  like reference
numerals  The third servo motor 20 drive the screw portion 16 in the
cylinder portion   is classified as the first group while the first, the
16. During the introducing step, the resin material  25  second, and the
fourth servo motors 18,19, and 21 is introduced from the hopper portion 1
6b to the    are classified as the second group. cylinder portion 16 to
melt the resin material to the   In this connection, the third servo motor
20 is melted resin. Subsequently, the screw portion 17 is  coupled to the
first control unit 24 while the first, slightly moved backward by a
pressure of the         the second, the fourth servo motors 18, 19, and 21
melted resin so that the screw portion 17 is re-   30   are coupled to the
second control unit 25. With this turned back to a starting position of the
injection  structure, the first control unit 24 is used to control step.
The cooling step is carried out under control  the third servo motor 20
alone while the second of the main control section 23 during the introduc-
control unit 25 is used to control the first, the ing step.
second, and the fourth servo motors 18, 20, and By the way, the suck back
operation is carried   35   21. In Fig. 6, control operation can be carried
out in out after the introducing step is over. The suck     the manner
illustrated in Fig. 5. ack operation is for dropping the pressure which
In this connection, the second, the third, and -is raised by the melted
resin in the cylinder portion  the fourth value generators 29, 30, and 31
are 16. On the suck back operation, the main control    included in the
first setting portion 26 while the unit 23 controls the second control unit
25 to rotate  40  first, the fifth, and the sixth value generators 28, 32,
the second servo motor 19 in the reverse sense.      and 33 are included in
the second setting portion Reverse rotation of the second servo motor 19
27, as illustrated in Fig. 6. results in a backward motion of the screw
portion        While this invention has thus far been de- 17. Thus, the
pressure is dropped in the cylinder    scribed in conjunction with a few
embodiments portion 16.                                     45  thereof, it
will readily be possible for those skilled After lapse of a predetermined
time interval is  in the art to put this invention into practice in
measured by the main control unit 23, the cooling    various other manners.
For example, the first step is followed by the opening step. On the open-
through the fourth servo motors 18 to 21 are di- ing step, the third servo
motor 20 is rotated in the  rectly supplied from the main control unit 23
with reverse sense to open the die section 11 under   so  command signals
indicative of either the normal or control of the first control unit 24.
Reverse rotation  the reverse rotations, as depicted at dot-and-dash of the
third servo motor 20 results in a backward    lines in Figs. 5 and 6. In
addition, any other motors motion of the second die portion 14. When the
may be included in the injection molding machine. second die portion 14
reaches a predetermined backward position by the use of a usual sensor,  55
Claims such as a potentiometer, the main control unit 23 controls the
second control unit 25 to carry out the  1. An injection molding machine
for molding a ejecting step. In this case, the second control unit
melted resin into a product by injecting said 6                    1111111
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11                 EP 0 320 906 B1                     12 melted resin from
an injection section (12) to a     (24); and die section (11) in accordance
with a predeter-         second signal delivering means (27) for mined
injection molding process, said injection      delivering second value
signals representative molding machine comprising first motor means
of second prescribed values to said second (18) for introducing said melted
resin into said    5  control means (25); injection section, second motor
means (19)              said first control means (24) comprising: coupled
to said injection section (12) for inject-      first processing means
(241, 242) coupled ing said melted resin from said injection sec-       to
said main control means (23) and said first tion (12) to said die section
(1 1), third motor     signal delivering means (26) for processing means
(20) for opening and clamping said die  10     said first value signals in
accordance with said section (11), fourth motor means (21) for ejec-
command signals into a first processed signal; ting said product from said
die section (11),        and and a control section (22) for controlling
said         first driving means (243, 244) coupled to first, said second,
said third, and said fourth     said first processing means and said main
motor means (18 to 21) to carry out said   15        control means for
selectively driving said first predetermined  injection  molding  process,
and said third motor means (18, 20) in re- wherein
sponse to said command signals and said first each of said first, said
second, said third,     processed signal; and said fourth motor means (18
to 21)                  said second control means (25) compris- grouped
into either one of first and second   20     ing: groups so that said motor
means of each of              second  processing  means  (251, 252) the
first and the second groups has a driving        coupled to said main
control means (23) and duration which is not overlapped with one an-
said second delivering means (27) for process- other;
ing said second value signals in accordance said control section comprising
first and   25   with said command signals into a second pro- second
control means (24 and 25, respectively        cessed signal; and coupled to
said first-group and said second-            second driving means (253,
254) coupled group motor means for individually and selec-        to said
second processing means and said tively controlling said first-group motor
means      main control means for selectively driving said (18, 20) and
said second-group motor means   30      second and said fourth motor means
(19, 21) (19, 21).                                           in response to
said command signals and said second processed signal. 2. An injection
molding machine as claimed in Claim 1, wherein said first and said third
motor  4. An injection molding machine as claimed in means (18 and 20) are
classified as said first  35   Claim 3, wherein each of said first through
said group while said second and said fourth motor        fourth motor
means comprises: means (19 and 21) are classified as said sec-           a
servo motor (18 to 21) controllable in ond group (Fig 4).
speed of rotation by each of said first and said second control means for
driving each of said 3. An injection molding machine as claimed in  40
injection and said die sections during said pre- Claim 2, said
predetermined injection molding        determined injection molding
process; process being divisible into a plurality of steps       detecting
means (18a to 21a) for detecting a selected one of which is partially
overlapped      said speed of rotation to produce a speed with an adjacent
one of said steps, said se-         signal representative of said speed of
rotation; lected one of the steps being carried out by   45    and the use
of the motor means of either one of             signal supply means for
supplying said said first and said second groups while said        first
processing means with the speed signals adjacent one of the steps is
carried out by the      detected by the detecting means of said first use
of the motor means of the other one of           and said third motor means
and for supplying said first and said second groups, wherein said   50
said second processing means with the speed control section (22) further
comprises:             signals detected by the detecting means of main
control means (23) for delivering           said second and said fourth
motor means; command signals representative of said steps            said
first processing means comprising: to said first and said second control
means (24         first selecting means (241) supplied with and 25,
respectively);                      55       said command signals, said
first value signals, first signal delivering means (26) for de-       and
the speed signals of said first and said livering first value signals
representative of first  third motor means for selecting a first selected
prescribed values to said first control means       speed signal selected
from the last-mentioned 7
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13                 EP0320906B1                          14 speed signals
and a first selected value signal       prescribed values to said first
control means selected from said first value signals in accor-      (24);
and dance with said command signals; and                      second signal
delivering means (27) for first calculation means (242) coupled to
delivering second value signals representative said first selecting means
for calculating a first   5  of second prescribed values to said second
difference between said first selected speed          control means (25);
signal and said first selected value signal to           said first control
means (24) comprising: produce a first difference signal representative
first processing means (241, 242) coupled of said first difference; and
to said main control means and said first signal means for supplying said
first difference   10    delivering means for processing said first value
signal to said first driving means as said first      signals in accordance
with said command sig- processed signal;
nals into a first processed signal; and said second processing means
compris-                 first driving means (243, 244) coupled to ing:
said first processing means (241, 242) said second selecting means (251)
supplied   15        main control means (23) for selectively driving with
said command signals, said second value          said third motor means
(20) in response to signals, and the speed signals of said second
said command signals and said first processed and said fourth motor means
for selecting a           signal; second selected speed signal selected
from                said second control means (25) compris- the
last-mentioned speed signals and a second   20    ing: selected value
signal selected from said sec-             second  processing  means  (251,
252) ond value signals in accordance with said             coupled to said
main control means and said command signals; and
second delivering means for processing said second calculation means (252)
coupled to         second value signals in accordance with said said second
selecting means for calculating a   25    command signals into a second
processed sig- second difference between said second se-             nal;
and lected speed signal and said second selected              second
driving means (253, 254) coupled value signal to produce a second
difference           to said second processing means and said signal
representative of said second difference;      main control means for
selectively driving said and                                          30
first, said second, and said fourth motor means means for supplying said
second differ-           (18, 19 and 21) in response to said command ence
signal to said second driving means as           signals and said second
processed signal. said second processed signal. 7. An injection molding
machine as claimed in 5. An injection molding machine as claimed in  35
Claim 6, wherein each of said first through said Claim 1, wherein said
third motor means (20)          fourth motor means comprises: is classified
as said first group while said first,       a servo motor (18 to 21)
controllable in said second, and said fourth motor means (18,         speed
of rotation by each of said first and said 19 and 21) are classified as
said second group        second control means for driving each of said
(Fig. 6).                                    40      injection and said die
sections during said pre- determined injection molding process; 6. An
injection molding machine as claimed in                 detecting means
(18a to 21a) for detecting Claim 5, said predetermined injection molding
said speed of rotation to produce a speed process being divisible into a
plurality of steps     signal representative of said speed of rotation; a
selected one of which is partially overlapped   45  and with an adjacent
one of said steps, said se-             signal supply means for supplying
said lected one of the steps being carried out by          first processing
means with the speed signal the use of the motor means of either one of
detected by the detecting means of said third said first and said second
groups while said          motor means and for supplying said second
adjacent one of the steps is carried out by the   50  processing means with
the speed signals de- use of the motor means of the other one of
tected by the detecting means of said first, said first and said second
groups, wherein said       said second, and said fourth motor means;
control section further comprises:                       said first
processing means comprising: main control means (23) for delivering
first selecting means (241) supplied with command signals representative of
said steps   55     said command signals, said first value signals, to said
first and said second control means;          and the speed signal of said
third motor means first signal delivering means (26) for de-        for
selecting a first selected speed signal se- livering first value signals
representative of first  lected from the last-mentioned speed signals 8
111111111111111111111111111111111   



15                 EP 0 320 906 B1                     16 and a first
selected value signal selected from      vorrichtung (18 bis 21) in eine
erste oder zwei- said first value signals in accordance with said    te
Gruppe eingruppiert ist, so [err]die Motor- command signals; and
vorrichtungen sowohl von der ersten als auch first calculation means (242)
coupled to         von der zweiten Gruppe eine Ansteuerungs- said first
selecting means (241) for calculating    5  dauer haben, die sich nicht mit
der einer ande- a first difference between said first selected       ren
lberlappen; speed signal and said first selected value sig-         der
Steuerbereich erste und zweite mit der nal to produce a first difference
signal repre-      ersten Gruppe und der zweiten Gruppe der sentative of
said first difference; and              Motorvorrichtungen verbundene
Steuervorrich- means for supplying said first difference   10   tungen (24
bzw. 25) aufweist, urn individuell signal to said first driving means as
said first     und selektiv die Motorvorrichtungen (18, 20) processed
signal;                                    der ersten Gruppe oder die
Motorvorrichtungen said second processing means compris-            (19,
21) der zweiten Gruppe zu steuern. ing: second selecting means (251)
supplied   15  2, Spritzgielmaschine nach Anspruch 1, wobei with said
command signals, said second value         die erste und die dritte
Motorvorrichtung (18 signals, and the speed signals of said first,
und 20) der ersten Gruppe zugeordnet sind, said second, and said fourth
motor means for         wahrend die zweite und die vierte Motorvor-
selecting a second selected speed signal se-         richtung (19 und 21)
der zweiten Gruppe zuge- lected from the last-mentioned speed signals  20
ordnet sind (Fig. 4). and a second selected value signal selected from said
second value signals in accordance     3. Spritzgie3maschine nach Anspruch
2, wobei with said command signals;                           der
vorgegebene Spritzgie3prozeR in mehrere second calculation means (252)
coupled to        Schritte unterteilbar ist, von denen ein ausge- said
second selecting means for calculating a   25   wahIter Schritt sich
teilweise mit einem dane- second difference between said second se-
benliegenden Schritt Uberlappt, der ausgewahl- lected speed signal and said
second selected        te Schritt mittels der Motorvorrichtungen der value
signal to produce a second difference          ersten oder der zweiten
Gruppe ausgef~hrt signal representative of said second difference;
wird, wahrend der danebenliegende Schritt and
30       mittels der Motorvorrichtungen der anderen means for supplying
said second differ-          aus der ersten und der zweiten Gruppe ausge-
ence signal to said second driving means as         fuhrt wird, wobei der
Steuerbereich (22) weiter- said second processed signal.
hin aufweist: eine Hauptsteuervorrichtung (23) zur Liefe- Patentansprthche
35      rung von Befehissignalen, die reprasentativ ftr die Schritte sind
fOr die erste und die zweite 1. Spritzgielimaschine zum  Gieflen eines ge-
Steuervorrichtung (24 bzw. 25); schmolzenen Harzes in ein Produkt durch
Ein-            eine erste Signalliefervorrichtung (26) zur spritzen des
geschmolzenen Harzes aus einem          Lieferung erster Wertsignale, die
reprasentativ Einspritzbereich (12) in einen Werkzeugbereich   40  fOr
erste vorgegebene Werte sind f;r die erste (11) gemA8 einem vorgegebenem
SpritzgieB-           Steuervorrichtung (24); und prozeR, wobei die
Spritzgieimaschine eine er-           eine zweite Signalliefervorrichtung
(27) zur ste Motorvorrichtung (18) zum  Fordern des           Lieferung
zweiter Wertsignale, die reprasenta- geschmolzenen Harzes in den
Einspritzbe-             tiv fUr zweite vorgegebene Werte sind fOr die
reich, eine zweite mit dem  Einspritzbereich   45    zweite
Steuervorrichtung (25); (12) verbundene Motorvorrichtung (19) zum
wobei die erste Steuervorrichtung (24) auf- Einspritzen des geschmolzenen
Harzes aus             weist: dem Einspritzbereich (12) in den Werkzeugbe-
eine erste Verarbeitungsvorrichtung (241, reich (11), eine dritte
Motorvorrichtung (20)        242), die mit der Hauptsteuervorrichtung (23)
zum  Offnen und Zuhalten des Werkzeugbe-   50        und der ersten
Signalliefervorrichtung (26) ver- reichs (11), eine vierte Motorvorrichtung
(21)       bunden ist, um die ersten Wertsignale gemaR zum Auswerfen des
Produkts aus dem Werk-             den Befehlssignalen in ein erstes
verarbeitetes zeugbereich (11) und einen Steuerbereich (22)        Signal
zu verarbeiten; und zur Steuerung der ersten, der zweiten, der
eine erste Ansteuervorrichtung (243, 244), dritten und der vierten
Motorvorrichtung (18 bis  5s  die mit der ersten Verarbeitungsvorrichtung
21) aufweist, um den vorgegebenen $pritzgieB-        und der
Hauptsteuervorrichtung verbunden ist, prozeB auszufUhren, wobei
um die erste und die dritte Motorvorrichtung jede erste, zweite, dritte und
vierte Motor-     (18, 20) als Antwort auf die Befehlssignale und 9 * C   L
M   S *  
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verarbeitete Signal selektiv anzusleu-      renz reprasentatives
Differenzsignal zu erzeu- em;
gen; und wobei die zweite Steuervorrichtung (25)               eine
Vorrichtung zur Lieferung des ersten aufweist:
Differenzsignals an die erste Ansteuervorrich- eine zweite
Verarbeitungsvorrichtung (251,   5    tung als erstes verarbeitetes Signal;
252), die mit der Hauptsteuervorrichtung (23)             wobei die zweite
Verarbeitungsvorrichtung und der zweiten Signalliefervorrichtung (27)
aufweist: verbunden ist, um die zweiten Wertsignale ge-             eine
zweite Auswahlvorrichtung (251), die mA3 den Befehissignalen in ein zweites
verar-         mit den Befehissignalen, mit den zweiten Wert- beitetes
Signal zu verarbeiten; und          10       signalen und mit den
Geschwindigkeitssignalen eine  zweite  Ansteuervorrichtung  (253,
der zweiten und der vierten Motorvorrichtung 254), die mit der zweiten
Verarbeitungsvorrich-       versorgt wird, um ein zweites selektiertes Ge-
tung und der Hauptsteuervorrichtung verbun-           schwindigkeitssignal,
das aus den zuletzt er- den ist, um die zweite und die vierte Motorvor-
wahnten  Geschwindigkeitssignalen  selektiert richtung (19, 21) als Antwort
auf die Befehissi-  15  wird, und ein zweites selektiertes Wertsignal,
gnale und das zweite verarbeitete Signal selek-       das aus den zweiten
Wertsignalen gemAO den tiv anzusteuern.
Befehissignalen selektiert wird, auszuwahlen; und -4. SpritzgieBmaschine
nach Anspruch 3, wobei                  eine zweite mit der zweiten
Auswahlvor- jede erste bis vierte Motorvorrichtung autweist:   20  richtung
verbundene Berechnungsvorrichtung einen Servomotor (18 bis 21), der sowohl
(252) zur Berechnung einer zweiten Differenz durch die erste als auch durch
die zweite             zwischen dem zweiten selektierten Geschwin-
Steuervorrichtung in der Drehgeschwindigkeit          digkeitssignal und
dem  zweiten selektierten steuerbar ist, um  sowohl den Einspritz- als
Wertsignal, um ein zweites, fUr die zweite Dif- auch den Werkzeugbereich
wahrend des vor-  25         ferenz reprasentatives Differenzsignal zu er-
gegebenen Einspritzprozesses anzutreiben;             zeugen; und
Detektionsvorrichtungen (18a bis 21a) zur             eine Vorrichtung zur
Lieferung des zweiten Detektion der Drehgeschwindigkeit, um ein FUr
Differenzsignals an die zweite Ansteuervorrich- die Drehgeschwindigkeit
reprasentatives Ge-           tung als zweites verarbeitetes Signal.
schwindigkeitssignal zu erzeugen; und        30 eine
Signalversorgungsvorrichtung zur Ver-    5. SpritzgieBmaschine nach
Anspruch 1, wobei sorgung der ersten Verarbeitungsvorrichtung           die
dritte Motorvorrichtung (20) der ersten mit den durch die
Detektionsvorrichtung der           Gruppe zugeordnet ist, wahrend die
erste, die ersten und der dritten Motorvorrichtung detek-        zweite und
die vierte Motorvorrichtung (18, 19 tierten Geschwindigkeitssignalen und
zur Ver-  35     und 21) der zweiten Gruppe zugeordnet sind. sorgung der
zweiten Verarbeitungsvorrichtung          (Fig. 6). mit den durch die
Detektionsvorrichtung der zweiten und der vierten Motorvorrichtung de-
6.  Spritzgiefimaschine nach Anspruch 5, wobei tektierten
Geschwindigkeitssignalen;                  der vorgegebene Spritzgielprozel
in mehrere wobei die erste Verabeitungsvorrichtung   40      Schritte
unterteilbar ist, von denen ein ausge- autweist:
wrhiter Schritt sich teilweise mit einem dane- eine erste
Auswahivorrichtung (241), die          benliegenden Schritt Oberlappt, der
ausgewahl- mit den Befehissignalen, mit den ersten Wert-         te Schritt
mittels der Motorvorrichtung von der signalen und mit den
Geschwindigkeitssignalen         ersten oder der zweiten Gruppen ausgefUhrt
der ersten und der dritten Motorvorrichtung   45      wird, wahrend der
danebenliegende Schritt versorgt wird, um ein erstes selektiertes Ge-
mittels der Motorvorrichtung der anderen aus schwindigkeitssignal, das aus
den zuletzt er-         der ersten und der zweiten Gruppe ausgefUhrt
wahnten  Geschwindigkeitssignalen  seleldiert         wird, wobei der
Steuerbereich weiterhin auf- wird, und ein erstes selektiertes Wertsignal,
weist: das aus den ersten Wertsignalen gemal. den   50           eine
Hauptsteuervorrichtung (23) zur Liefe- Befehissignalen selektiert wird,
auszuwahlen;         rung von Befehlssignalen, die reprasentativ fir und
die Schritte sind flr die erste und zweite Steu- eine erste mit der ersten
Auswahivorrich-         ervorrichtung; tung   verbundene
Berechnungsvorrichtung                eine erste Signalliefervorrichtung
(26) zur (242) zur Berechnung einer ersten DifFerenz   55      Lieferung
erster Befehlssignale, die repr~sen- zwischen dem  ersten selektierten
Geschwin-           tativ flr erste vorgegebene Werte sind fUr die
digkeitssignal und dem  ersten  selektierten          erste
Steuervorrichtung (24); und Wertsignal, um ein erstes, fUr die erste Diffe-
eine zweite Signalliefervorrichtung (27) zur 10
111111111111111111111111111111111  



19                 EP 0320 906 B1                       20 Lieferung
zweiter Wertsignale, die reprtasenta-       signalen und mit dem
Geschwindigkeitssignal tiv fir zweite vorgegebene Werte sind fWr die
der dritten Motorvorrichtung versorgt wird, um zweite Steuervorrichtung
(25);                        ein erstes selektiertes
Geschwindigkeitssignal, wobei die erste Steuervorrichtung (24) auf-
das aus den zuletzt erwahnten Geschwindig- weist:
5       keitssignalen selektiert wird, und ein erstes se- eine erste
Verarbeitungsvorrichtung (241,         lektiertes Wertsignal, das aus den
ersten Wert- 242), die mit der Hauptsteuervorrichtung und          signalen
gemaB den Befehissignalen selektiert der ersten Signalliefervorrichtung
verbunden          wird, auszuwihlen; und ist, um die ersten Wertsignale
gemal3 den Be-             eine erste mit der ersten Auswahlvorrich-
fehissignalen in ein erstes verarbeitetes Signal   10  tung (241)
verbundene Berechnungsvorrich- zu verarbeiten; und
tung (242) zur Berechnung einer ersten Diffe- eine erste
Ansteuervorrichtung (243, 244),        renz zwischen dem  ersten
selektierten Ge- die mit den ersten Verarbeitungsvorrichtungen
schwindigkeitssignal und dem ersten selektier- (241, 242) und der
Hauptsteuervorrichtung (23)        ten Wertsignal, um  ein erstes fOr die
erste verbunden ist, um die dritte Motorvorrichtung   15    Differenz
reprasentatives Differenzsignal zu er- (20) als Antwort auf die
Befehissignale und das       zeugen; und erste verarbeitete Signal selektiv
anzusteuern;           eine Vorrichtung zur Lieferung des ersten wobei die
zweite Steuervorrichtung (25)           Differenzsignals an die erste
Ansteuervorrich- autweist:                                             tung
als das erste verarbeitete Signal; eine zweite Verarbeitungsvorrichtung
(251,   20       wobei die zweite Verarbeitungsvorrichtung 252), die mit
der Hauptsteuervorrichtung und          enthilt der zweiten
Signalliefervorrichtung verbunden             eine zweite
Auswahlvorrichtung (251), die ist, um die zweiten Wertsignale gemaaB den
mit den Befehissignalen, mit den zweiten Wert- Befohissignalen in ein
zweites verarbeitetes Si-      signalen und mit den
Geschwindigkeitssignalen gnal zu verarbeiten; und                     25
der ersten, der zweiten und der vierten Motor- eine  zweite
Ansteuervorrichtung  (253,          vorrichtung versorgt wird, um ein
zweites se- 254), die mit der zweiten Verarbeitungsvorrich-
lektiertes Geschwindigkeitssignal, das aus den tung und der
Hauptsteuervorrichtung verbun-           zuletzt erwahnten
Geschwindigkeitssignalen den ist, um die erste, die zweite und die vierte
selektiert wird, und ein zweites selektiertes Motorvorrichtung (18, 19 und
21) als Antwort  30      Wertsignal, das aus den zweiten Wertsignalen auf
die Befehissignale und das zweite verarbei-       gemaR  den
Befehissignalen selektiert wird, tete Signal selektiv anzusteuern.
auszuwahlen; eine zweite mit der zweiten Auswahlvor- 7. Spritzgielmaschine
nach Anspruch 6 wobel               richtung verbundene
Berechnungsvorrichtung jede erste bis vierte Motorvorrichtung aufweist:
35  (252) zur Berechnung einer zweiten Differenz einen Servomotor (18 bis
21), der sowohl          zwischen dem zweiten selektierten Geschwin- durch
die erste als auch die zweite Steuervor-        digkeitssignal und dem
zweiten selektierten richtung in der Drehgeschwindigkeit steuerbar
Wertsignal, um ein zweites f(r die zweite Diffe- ist, um sowohl den
Einspritz- als auch den            renz reprasentatives Differenzsignal zu
erzeu- Werkzeugbereich wahrend des vorgegebenen   40         gen; und
Einspritzprozesses anzutreiben;                           eine Vorrichtung
zur Lieferung des zweiten Detektionsvorrichtungen (18a bis 21a) zur
Differenzsignals an die zweite Ansteuervorrich- Detektion der
Drehgeschwindigkeit, um ein fUr        tung als das zweite verarbeitete
Signal. die Drehgeschwindigkeit reprasentatives Ge- schwindigkeitssignal zu
erzeugen; und        46   Revendications eine Signalversorgungsvorrichtung
zur Ver- sorgung der ersten Verarbeitungsvorrichtung       1. Machine a
mouler par injection destin6e a mit dem durch die Detektionsvorrichtung der
mouler une r6sine ou matiere plastique fondue dritten  Motorvorrichtung
detektierten  Ge-          en un produit en injectant la resine fondue a
schwindigkeitssignal und zur Versorgung der   50      partir d'une section
d'injection (12) a une sec- zweiten  Verarbeitungsvorrichtung  mit  den
tion de moulage (11) en conformite avec un durch die Detektionsvorrichtung
der ersten, der       processus de moulage par injection pr6d6ter- zweiten
und der vierten Motorvorrichtung de-          mine, la machine a mouler par
injection corn- tektierten Geschwindigkeitssignalen;
prenant un premier moyen de moteur (18) wobei die erste
Verabeitungsvorrichtung   55      pour introduire la resine fondue dans la
section aufweist:                                             d'injection,
un second moyen de moteur (19) eine erste AuswahIvorrichtung (241), die
coupl6 a la section d'injection (12) pour injec- mit den Befehlssignalen,
mit den ersten Wert-         ter la r6sine fondue provenant de la section
11111111111111111111111111111111111  
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dans la section de moulage        de valeur repr6sentatifs des secondes
valeurs (11), un troisieme moyen de moteur (20) pour       prescrites au
second moyen de commande ouvrir et serrer la section do moulago (I1I), un
(25); quatrieme moyen de moteur (21) pour 6jecter           le premier
moyen de commande (24) com- le produit de la section de moulage (11) et une
5  prenant: section de commande (22) pour commander               un
premier moyen de traitement (241, 242) les premier, second, troisieme et
quatrieme        coupl6 au moyen de commande principal (23) moyens de
moteur (18 A 21) pour effectuer le       et au premier moyen de d6livrance
de signaux processus de moulage par injection pr6deter-      (26) pour
traiter les premiers signaux de valeur mine, dans laquelle
10      en conformite avec les signaux d'ordre en un chacun des premier,
second, troisieme et       premier signal traite, et quatrieme moyens de
moteur (18 a 21) est              un premier moyen de commande (243, plac6
dans l'un des groupes parmi des pre-         244) coupl6 au premier moyen
de traitement et mier et second groupes, de sorte que le            au
moyen de commande principal pour com- moyen de moteur de chacun des premier
et  15       mander s6lectivement les premier et troisieme second groupes
pr6sente uine duree de com-         moyens de moteur (18, 20) en r6ponse
aux mande qui ne se chevauche pas avec les             signaux d'ordre et
au premier signal traite; autres dur6es de commando:
le second moyen de commande (25) com- la section de commande comprenant des
prenant: premier et second moyens de commando (24   20         un second
moyen de traitement (251, 252) et 25, respectivement) coupl6s aux moyeris
de      couple au moyen de commando principal (23) moteur du premier groupe
et du second grou-        et au second moyen de d6livrance (27) pour pe
pour commander individuellement et selec-       traiter les seconds signaux
de valeur en tivement les moyens de moteur du premier           conformite
avec les signaux d'ordre en un se- groupe (18, 20) et les moyens de moteur
du   25    cond signal traite, et second groupe (19, 21).
un second moyen de commande (253, 254) couple au second moyen de traitement
at 2. Machine a mouler par injection selon ia reven-     au moyen de
commande principal pour com- dication 1, dans laquelle les premier et
troisie-  mander selectivement les second et quatribme me moyens de moteur
(18 et 20) sont class6s   30   moyens de moteur (19, 21) en reponse aux
dans to premier groupe tandis que les second       signaux d'ordre et au
second signal traite. et quatrieme moyens de moteur (19 et 21) sont classes
dans le second groupe (figure 4).  4. Machine a mouler par injection selon
la reven- dication 3, dans laquelle chacun des premier a 3. Machine a
mouler par injection selon la reven-  35  quatrieme moyens de moteur
comprend: dication 2, le processus de moulage par injoc-        un
servomoteur (18 a 21) dont la vitesse tion pred6termin6 6tant divisible en
une multi-    de rotation peut etre command6e par chacun tude d'etapes dont
une s6lectionnee chevau-        des premier et second moyens de commande
che partiellement une etape contigue parmi les     pour commander chacune
des sections d'in- 6tapes, I'6tape s6lectionnee parmi les etapes   40
jection et de moulage pendant le processus de 6tant realisee par
l'utilisation des moyens de     moulage par injection predetermin6; moteur
de Pun des premier et second groupes           des moyens de d6tection (18a
a 21a) pour tandis que l'6tape contigue parmi les 6tapes       d6tecter la
vitesse de rotation afin de produire est effectuee par l'utilisation des
moyens de      un signal de vitesse representatif de la vitesse moteur de
l'autre groupe parmi les premier et  45  de rotation, et second groupes,
dans laquelle la section de           un moyen d'application de signaux
pour commande (22) comprend de plus:                    d6livrer au premier
moyen de traitement les un moyen de commando principal (23)
signaux de vitesse detect6s par les moyens de pour d6livrer des signaux
d'ordre representatifs   d6tection des premier et troisieme moyens de des
dtapes aux premier et second moyens de   50    moteur, et pour delivrer au
second moyen de commande (24 et 25, respectivement);
traitement les signaux de vitesse detect6s par un premier moyen de
d6livrance do si-          les moyens de d6tection des second et qua- gnaux
(26) pour d6livrer des premiers signaux      tribme moyens de moteur; de
valeur representatifs des premieres valeurs        le premier moyen de
traitement compre- prescrites au premier moyen de commande   55       nant:
(24), et                                              un premier moyen de
selection (241) rece- un second moyen de d6livrance de si-           vant
les signaux d'ordre, les premiers signaux gnaux (27) pour d6livrer des
seconds signaux       de valeur, et les signaux de vitesse des pre- 12
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moyens de moteur pour se-        dans laquelle la section de commande corn-
lectionner un premier signal de vitesse s6lec-     prend de plus: tionn6
s6lectionn6 a partir des signaux de vi-         un moyen de commande
principal (23) tesse mentionnes en dernier et un premier          pour
d6livrer des signaux d'ordre repr6sentatifs signal de valeur selectionne
s6lectionne a par-   5  des 6tapes aux premier et second moyens de tir des
premiers signaux de valeur en confor-      commande; mit6 avec les signaux
d'ordre, et                      un premier moyen de d6livrance de si- un
premier moyen de calcul (242) coupl6         gnaux (26) pour ddlivrer des
premiers signaux au premier moyen de s6lection pour calculer        de
valeur repr6sentatifs des premieres valeurs une premiere difference entre
le premier signal  10  prescrites au premier moyen de commande de vitesse
s6lectionn6 et le premier signal de     (24), et valeur s6lectionn6 pour
produire un premier            un second moyen de d6livrance de si- signal
de diff6rence repr6sentatif de la premib-   gnaux (27) pour d6livrer des
seconds signaux re difference, et                                  de
valeur repr6sentatifs de secondes valeurs un moyen pour appliquer le
premier signal  15   prescrites au second moyen de commande de diff6rence
au premier moyen de commando         (25); en tant que premier signal
traite;                     le premier moyen de commande (24) corn- le
second moyen cle traitement compre-          prenant: nant:
un premier moyen de traitement (241, 242) un second moyen de s6lection
(251) rece-  20    coupl6 au moyen de commande principal et au vant les
signaux d'ordre, les seconds signaux      premier moyen de delivrance de
signaux pour de valeur, et les signaux de vitesse des se-       traiter les
premiers signaux de valeur en cond et quatrieme moyens de moteul pour
conformite avec les signaux d'ordre en un pre- s6lectionner un second
signal de vitesse selec-    mier signal trait6, et tionne s6lectionne a
partir des signaux de vi-  25     un premier moyen de commande (243, tesse
mentionn6s en dernier et un second           244) coupl6 au premier moyen
de traitement signal de valeur selectionn6 s6lectionne a par-    (241, 242)
et au moyen de commande princi- tir des seconds signaux do valeur en
conformi-      pal (23) pour commander s6lectivement le troi- te avec les
signaux d'ordre, et                    sibme moyen de moteur (20) en
r6ponse aux un second moyen de calcul (252) coupl6  so      signaux d'ordre
et au premier signal traite; au second moyen de selection pour calculer
un second moyen de commando (25) une seconde difference entre le second
signal      comprenant: de vitesse s6lectionne et le second signal de
un second moyen de traitement (251, 252) valeur s6lectionn6 pour produire
un second         coupl6 au moyen de commande principal et au signal de
diff6rence repr6sentatif d'une secon-   35  second moyen de d6livrance pour
traiter les de difference, et                                  seconds
signaux de valeur en conformite avec un moyen pour d6livrer le second
signal         les signaux d'ordre en un second signal trait6, de
diff6rence au second moyen de commande          et en tant que second
signal trait6.                      un second moyen de commando (253, 40
254) coupl6 au second moyen de traitement et 6. Machine a mouler par
injection selon la reven-      au moyen de commande principal pour selecti-
dication 1, dans laquelle le troisibme moyen de    vement commander les
premier, second et moteur (20) est classe dans le premier groupe
quatribme moyens de moteur (18, 19 et 21) en tandis que les premier, second
et troisieme        r6ponse aux signaux d'ordre et au second si- moyens de
moteur (18, 19 eo 21) sont Class6s   45  gnal traite. dans le second groupe
(figure 6). 7. Machine a mouler par injection selon la reven- 6. Machine a
mouler par injection selon la reven-      dication 6, dans laquelle chacun
des premier a dication 5, le processus de moulage par injec-     quatrieme
moyens de moteur comprend: tion pr6d6termin6 etant divisible en unr  multi-
50   un servomoteur (18 4 21) dont la vitesse tude d'6tapes dont une
s6lectionn6e chievau-       de rotation peut etre command6e par chacun che
partiellement une 6tape contigue parmi les     des premier et second moyens
de commande 6tapes, 1'6tape selectionn6e parmi les 6tapes      pour
commander chacune des sections d'in- 6tant effectu6e par l'utilisation des
moyens de    jection et de moulage pendant le processus de moteur de l'un
des premier et second groupes,  55  moulage a injection pr6d6termin6;
tandis que l'6tape contigue parmi les 6tapes           des moyens de
d6tection (18a a 21a) pour est effectu6e par l'utilisation du moyen de mo-
d6tecter la vitesse de rotation afin de produire teur de l'autre des
premier et second groupes,     un signal de vitesse repr6sentatif de la
vitesse 13                       111111111111111111111111111111111  
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un moyen d'application de signal pour ap- pliquer au premier moyen de
trailement le signal de vitesse detect6 par le moyen de detection du
troisieme moyen de moteur et   5 pour d6livrer au second moyen de
traitement les signaux de vitesse d6tect6s par les moyens de d6tection des
premier, second et quatrieme moyens de moteur; le premier moyen de
traitement compre-   to nant: un premier moyen de selection (241) rece-
vant les signaux d'ordre, les premiers signaux de valeur, et le signal de
vitesse du troisibme moyen de moteur pour selectionner un premier   is
signal de vitesse selectionn6 selectionn6 a partir des signaux de vitesse
mentionn6s pr6- c6demment et un premier signal de valeur selectionn6
s6lectionn6 a partir des premiers signaux de valeur on conformite avec les
si-  20 gnaux d'ordre, et un premier moyen de calcul (242) coupl6 au
premier moyen de selection (241) pour calculer une premiere difference
entre le pre- mier signal de vitesse s6lectionn6 et le pre-  25 mier signal
de valeur selectionn6 pour produire un premier signal de difference
representatif de la premiere diff6rence, et un moyen pour d6livrer le
premier signal de difference au premier moyen de commande   so en tant que
premier signal traite; le second moyen de traitement compre- nant: un
second moyen de s6lection (251) rece- vant les signaux d'ordre, les seconds
signaux   35 de valeur, et les signaux de vitesse des pre- mier, second et
quatribme moyens de moteur pour s6lectionner un second signal de vitesse
selectionne s6lectionne a partir des signaux de vitesse mentionnes
pr6c6demment et un se-   40 cond signal de valeur selectionne s6lectionn6 a
partir des seconds signaux de valeur en conformite avec les signaux
d'ordre; un second moyen de calcul (252) couple au second moyen de
selection pour calculer  45 une seconde diff6rence entre le second signal
de vitesse s~lectionn6 et le second signal de valeur selectionne pour
produire un second signal de diff6rence repr6sentatif d'une secon- de
diff6rence, et                           50 un moyen pour d6livrer le
second signal de difference au second moyen de commande en tant que second
signal traite. 55 14 * C   L   M S *    


