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BACKGROUND ART

In an injection molding machine, resin heated
and melted in a heating cylinder is injected into a cavity
15 of a mold apparatus under high pressure so that the cavity
is filled with the molten resin. The molten resin is then
cooled and solidified so as to obtain a molded article.
Because of this, a plurality of driving parts
and driven parts are provided in the injection molding
20 machine. In addition, detectors are provided for the
driving parts and driven parts so as to detect a driven
state of the driven parts such as speed or positions of
the driven parts.
For example, in an electric injection molding
25 machine, a plurality of motors such as a servo motor for
injection, a servo motor for screw rotating, a servo motor
for mold clamping, and others, are provided as the driving
parts. Furthermore,_a screw, a cross head and others are
provided as the driven parts. Rotation detectors, such as
30 rotary-encoders, are provided for output shafts of these
servo motors. For example, fhe rotation detector
recognizes a number of rotations and an amount of rotation

of the servo motor and outputs a detection signal



‘of t'he servo notor and outputs a detection signal 1 representing the

" recogni zed nunber of rotations -and the recognized anount of rotation of
the servo notor. The detection signal is used as a signal for detecting
the speed and the position of the driven part that is driven 5 by the

out put shaft of the servo notor. In a case where speed control for the
driven part is inplenented, the controller receives the driven signal from
the rotation detector. The controller controls the nunber of rotations

and the anmount dfepresahtong ofhd hecsghyfedii@ibelasedroh titeslAnapeed
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of rotation of the servo motor so as to make the driven
part have a designated speed.
FIG. 1 is a block diagram schematically showing

15 a feed back control system of a servo motor of a
conventional electric injection molding machine. This
block diagram shows minimum structural elements in order
to simplify the explanation of the feed back control
system. However, an actual feed back control system has a

20- more complex structure than the block diagram.

Referring to FIG. 1, a rotation detector 22 is

provided at an output shaft 25 of a servo motor 21. A
detection signal from the rotation detector 22 is input to
a controller 20 through an interface circuit 23. The

25 detection signal from the rotation detector 22 is
converted to a signal suitable for a digital process at
the controller 20 by the interface circuit 23. The
controller 20 controls the number of the rotations and the
amount of the rotation of the servo motor 21, based on

30 information with regard to the number of the rotations and
the amount of the rotation of the servo motor 21 that is

detected by the rotation detector 22.



"the "anmount of the rotation of the servo notor 21 that is detected by the
“rotation detector 22. Meanwhile, in a case where the rotation detector 22
is provided at the output shaft 25 of the servo notor 21, it is necessary
to measure an original point of the servo notor 21 and store the original
point as original 5 point position information. This is because it is

necessary to recogni ze the nunber of the rotations and the anount of the
rotation of the servo notor 21 by using the original point as a standard

so as to control the nunbeganwfilkheinol atdnsnard the AMMIbnOketdEor
rotation of the 10 servo notor 21. Furthernore, detector information, in

addition to theé2otfPFRIIdsE AL BRIttt shafhet? if dhet Berde M@romot or

21, is stored ipjorgder;d ode3bhPPULS InddieireObAl b1l Al SELAE 2. tpENe
detector information is defined as 15 individual information to distinguish
the rotation dJdEEEEPIROAH quebpd $HOXT e onigéprlsminddabyoniginedr i cal

val ue or a charagt h s : ph )4 e.-~a nodel of
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plurality of theridet®kltpaimtsegnal stardardnput afromddmroat ahé atunttetrect or to
25 the controller. 20. In this case, ,t is necessary t disti ish from
which rotation 8&t g‘&? o’f‘oq_taﬁtéoagt %%‘?itorhe a§P§H§| Ofsgf%ﬁﬁ%?tllﬁna%lggﬁleon, itis
necessary tm dsetvagubtsir @het her or not the input detection signal is
froma proper rotation detector. 30 Thus, .in the conventiqgnal electric
i nj ection urthermore, detector information, in addition
to the original point position information of the servo
motor 21, 1s stored in order to distinguish the rotation
detector 22. The detector information is defined as
15 individual information to distinguish the rotation
deteétor'uniquely. Information represented by a numerical
value or a character such as from the alphabet, for
example “a model of the rotation detector”, “a serial
number”, “a version number” or the like, is applicable to
20  the detector information. The injection molding machine
has one controller 20. Generally, the controller 20
controls a plurality of the servo motors of the injection
molding machine in parallel. Hence, a plurality of the
detection signals are input from the rotation detector to
25 the controller 20. In this case, it is necessary to
distinguish from which rotation detector the detection
signal is input. In addition, it is necessary to
distinguish whether or not the input detection signal is
from a proper rotation detector.
30 Thus, in the conventional electric injection
molding machine, the original point position information
of the servo motor 21 is combined with the detector

information regarding the rotation detector 22 provided at



provided at the

'mol di ng machine, the original point position information of the servo
"nmotor 21 is conbined with the detector information regarding the rotation

detector 22 provided at 3 the output shaft 25 of the servo notor 21, and
stored in a nenory 26 installed in the controller 20 after the rotation
detector 22 is provided for the servo notor 21. 1In a case where a nenory
isinstalled in the interface 5 circuit 23, the original point position
information of the servo nmotor 21 and the detector information are stored
in the menory. tHewsueput ighafite 28bey erHee idroBedoeonVvant ix@aaktordd) Lt on
nmol di ng machine, it is necessary to 10 inplenent an operation for detection
of the original M§BPRY 2% 0ditedheef 1k hghs KoscrPsherddiafderathtne and store
the original poidt,RoSh tdLIRODIBL L QLR deRerSLT MR JBAr mdloang the
detector information of the rotation ‘detector 22 in the nenory 26, again,
whenever the rotiat RoR2dS Watec fomepOry sisexolhangeed im the dntcaskacd or
exanple, if L er.atl an.; I UL the | i .1 he i.gi na
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+S8" ¥ or 20 21 in error is operated, the injection
mol di ng machi ne works Thcorrectly. Furthernore, in the above nentioned
conventional injection nidgbwkver,mchihe,albdve cengioaéd pmmenpgdsnhal on
i nformation of the Servo ngtdﬁ_r 21 argd t he detector 25 irjcforrration of the
rotation detectdr 32 Ha% U BEISPRFH S WieABvBY Tt face circuit 23

havi ng the d0i giihglemeot rdn pEeratdon | ffOdsRECODoRNSE tHhe deigefhdl point

.information or the conthpller.ZO is.exch%gged, or,. the rotation detector

position of the injection mo ng machine and

store the original point position information of the servo
motor 21 and the detector information of the rotation
detector 22 in the memory 26, again, whenever the rotation

15 detector 22 is exchanged. In this case, for example, if a
setting operation to input'the information of the original
point position after the rotation detector is exchanged is
missed or if the injection molding machine where an
improper rqtation detector is provided at the servo motor

20 21 in error is operated, the injection molding machine
works incorrectly.

Furthermore, in the above mentioned conventional
injection molding machine, the original point position |
information of the servo motor 21 and the detector

- 25 information of the rotation detector 22 has to be stored,
whenever the interface circuit 23 having the original
point position information and the detector information or
the controller 20 is exchangéd, or the rotation detector
22 and the interface circuit 23 having the original point

30 position information and the detector information or the
controller 20 are exchanged. Hence, operation for

exchanging the interface circuit 23, the controller 20, or

the servo motor 21 is complicated. As a result of this,



'22 dnd the interface circuit 23 having the original point 30. position
"information and the detector information or the controller 20 are
exchanged. Hence, operation for exchanging the interface circuit 23, the
controller 20, or the servo notor 21 is conplicated. As a result of this,
4 human support for maintenance is required inconveniently, whenever the
interface-circuit 23, the controller 20, or the servo notor 21 is
exchanged. 5 DI SCLOSURE OF | NVENTI ON Accordingly, it is a general object of

the .present i mueahi SBppSri Copr ANiAEsmatevelk asguis®f ulncontikecéhon, ol di ng
machi ne havi ng a_ detector, where a storage nediumis installed, 10 Anot her

and nore speci f WEeBEYBEL thA %ﬂ¥5r6?8§e9&rchﬁv§ﬁtlEFFl%PQW?%&#SVl%% &

i njection nol di RGeNMBER;EQuotdNOhULE NEk@haHgewi.Ng part, a driven part driven
by the driving part, and a detector detecting a driven state of the

driven part, wherein a storage nediumis installed in 15 the detector. The

storage nedi §m mRYcBEsEROMF GRivENT RGN Oconput er. The one chip m croconput er
is suitable as ~the Tecording nedrunrsince the one chip mcroconputer has

a menory and is distributédcardendlow pti te. a 2perivetedc pbl e¢hfaf e on or
ol di ng machi ne LOLEL MALQR LA dLSLS NANAR! B, 0L LOLYY JIBY, Pe stored i n

t he storage medt e detector ormati on rmay |ncIu nmodel of the
detector, a serilaijenthdemolgiing mackimn havinges, deﬁedﬁu; gbeeetar. The

nol di ng nachineﬁkgggégqﬁ&%igg§sngx qg_%pe information with regard to a

serial number o injection no ng machi ne and a driving appar at us.
The nol di nglomachi ne |nforAnbthmrranﬂ'hnrehepemxﬂﬂaumbject of the present

invention is-to provide an injection molding machine,
including a driving part, a driven part driven by the
driving part, and a deteétor detecting a driven state of
the driven part, wherein a stbrage medium is installed in

15 the detector.

The storage medium may be a one chip
microcomputer. The one chip microcomputer is suitable as
the recording medium since the one chip microcomputer has
a memory and is distributed at a low price.

20 Detector information or molding machine
information to distinguish the detector may be stored in
the storage medium. The detector information may include
the model of the detector, a serial number, or a version
number, of the detector. The molding machine information

25 may include information with regard to a serial number of
the injection molding machine and a driving apparatus.
The molding machine information may further include
information with regard to a plasticizing capacity or mold
clamping force. The driving part may be a motor. The

30 detector méy be provided at an output shaft of the motor.
The driving part may be operated by supplying hydraulic
pressure. The injection molding machine may further

include a driving transmission part for transmitting



“information with regard to a plasticizing capacity or nold clanping force.
" The driving part may be a notor. The 30 detector may be provided at an

out put shaft of the notor. The driving part  nay be operated by supplying
“hydraulic pressure. The injection nolding machine may further include a
driving transm ssion part for transmtting 5 notive force by the driving
part to the driven part, wherein the detector is provided at the driving
transm ssion part. The detector nay be provided at the driving part or the

driven part. TheifeleCkercdy dekeativisy RAt k8Nthe Posidn parer a speed of
the driven part. It is another object of the present inventionis to

provi de an i nj ectiedRiRotae ptRsERrnés Previgéidngtatherdsdiggpart, a driven
part driven by the dpi¥ing, RaLt, arnhde detect o 'Y te of
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driving part er.ei t ; jumis J allLed i .n tector, a
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exchanged, or thkeidehgcpart arddrhieenipder fRdeeai beutlie @rithagcpattold er is

exchanged, it is 30 ossi bl e t.o con&are and rewite the comon informtion.
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circuit or Lhe eambuetief,a setebatonadigRarakas A ddeldolaar exedanag t hem
easily so as to _prevent ,thesid,g ection nol di ng machi ne from worki ng 25

incorrectly. Th3t'S| SeteReiqMmiSHERRANER BF th&ORhFettIUnve force by the

driving part, wherein a storage medium is installed in the
detector, a memory is stored in the controller, and common
information is stored in the storage medium and the memory.

15 Since common information is stored in the
storage medium and the memory of the controller, in a case
where the detector is exchanged, an interface circuit or
the controller is exchanged, or the detector and the
interface circuit or the controller is exchanged, it is

20 possible to compare and rewrite the common information.
Accordingly, it is possible to easily exchange the
detector, the interface circuit or the controller, so that
an operator himself can exchange them easily so as to
prevent the injection molding machine from working

25 incorrectly. That is, the maintenance of the injection
molding machine is easy so that the iﬁjection molding
machine restarts working easily after the exchanging
process is finished.

For example, the original point position

30 information of the driving part and the molding machine
information to distinguish the injection molding machine
may be stored in the storage medium of the detector where

the detector information to distinguish the detector has



jnDIding machine is easy so that the injection nolding nmachine restarts
working easily after the exchanging process is finished. For exanple, the
original point position 30 information of the driving part and the nol di ng
machine information to distinguish the injection nolding machine may be
stored in the storage nedium of the detector where the detector
information to distinguish the detector has 6 already been stored, and the
original point position information of the driving part and the detector

information to disthagusdh therdat esd @By R 8Ost dinpokheippnory of the
control l er where the nolding nachine 5 information has already been stored.
Accordi ng to thénripshetightdtotes fnbend earti andjshe)slpdiesterto store the

same detector |ahepRRbiOh Ao einG@{Eh UHeOhBRL-A0 Ma PRSI LiOfed Nior Mati on
in the controller and conpare the detector intformation and the original 10
poi nt position itheongmerwret Hbaceontrolilempwbsidl ehe anolgiiegemaciiires i nj ecti on

nmol di ng machi ne . f rom wor ki n incorrectly due to mssing a setting
operation af%er lpﬁgrmé\#\% 4 ih%r? 8gf%%c536 q%l é%(?ﬁ% 'ged. Furthernore, since the
nol di ng machi ne i nf or mat i Aegorndingddot tioe dwvieheedelendédrinkentthbor nat i on and

t he original point_posi.tion information [ tored .,n the recordj medi um
and the control Ilgr?gﬁlbjiesr{ﬁogg?ﬁ%q%gaﬂﬁsﬁ?%‘é{v iSRG aSh ad?éi\%g@n a
case Wwhere onl gatbeocininaal peint Spexictiangedrandatitase wher eontiln erhe

rotation detector .and the ntro|ler are 20 exchanged. The conptroller may
conpare det ect oPPnfIPRRRS %ﬁ‘e 2EEFLPS HEREMEFLPR Cﬂ&@leuﬁféﬁﬂn%} det ect or

i nfornationlo st pbedtipod it ol AREYrBLias .t OHeRPS! tit e @ekethds to
prevent the injection molding machine from working
incorrectly due to missing a setting operation after the
rotation detector is exchanged. Furthermore, since the
molding machine information, in addition to the detector

15 information and the original point position information,
is stored in the recording medium and the controller, it
is possible the positively distinguish between a case
where only the controller is exchanged and a case where
both the rotation detector and the controller are

20 exchanged. _ '

'The controller may compare detector information
stored in the storage medium and a detector information
stored in the memory so as to report the detector
information stored in the storage medium is different from

25 the detector information stored in the memory.
Furthermore, the controller may.compare original point
position information stored in the storage medium and
original point position information stored in the memory
so as to report the original point position information

30 stored in the storage medium is different from the
original point position information stored in the memory.

Based on the report of that the original point

position information stored in the storage medium is



‘information stored in the storage mediumis different from25 the detector

information stored in the nenory. Furthernore, the controller may conpare
original point position information stored in the storage nedi um and
original point position information stored in the nmenory so as to report
the original point position information 30 stored in the storage nmediumis
different fromthe original point position information stored in the
menory. Based on the report of that the original -point position

i nformation st orﬁéfggeﬁbefgnprtmeomir&ag i1 AtdbbE LA HFTLPE, QM 1 gi nal

point position information stored ih the nenory, a correct setting :
operation is préepeaditothhaempsyt he ¢ojrastt sathbhaiorgnaidhnngsis driven.

0 s . TP IR 5, driver
ecause of thi s e pkLAGGddiecthon Ilaling RoTRgll Redingarect |y due to

m ssing a settiﬁb operation er t ector | I'S prevent ed.
The control |l er codpanes Bagalisegoffathise wdnkiognahe cimistaried mnldimy st or age

medi um and | di . pach) i ion st.ored in the .nemry sp.as to
report 10 tﬂg no Pﬁggnggﬁﬁﬁgg%%?ggééfF%ﬁ”?ﬁ&?%dai?Ff%%m%98§56§l°%ediun1is
di fferent from tiféenotioe nipteatbirngsi etcdramiedonissposweshted .t he nenory. Based

on the report of that the nnldgﬁg_ chi ne infornﬁalon stqred in the
storage mediumis differente fTBM CT5SF he TR §OMEERT MR HAS mat i on stored

in the menory, iihfbsmpossi Hwrea deteidiswrageasediberad he1aohgt i on
detector and the contro]ler are exchanged sinultaneously. |n a case where

only the controfPERS &80 FHFSX ot FHPI BEMRGh S%4d LRI RIS nal
poi nt position 2Bei nbodivad inRkhsher edfdmdtienskesp8e IEdneNsthense, it is

not necessary to detect the original point position and
medium is different from the molding machine information
stored in the memory.
Based on the report of that the molding machine

information stored in the storage medium is different from

15 the molding machine information stored in the memory, it
is possible to determine a case where the rotation
detector and the controller are exchanged simultaneously.
In a case where only the controller is exchanged, the
controller can read the original point position

20 information stored in the storage medium. Hence, it is

not necessary to detect the original point position and

implement a setting operation again.

BRIEF DESCRIPTION OF DRAWINGS

25 FIG. 1 is a block diagram schematically showing
a feed back control system of a servo motor of a
conventional electric injection molding machine;

FIG. 2 is.a cross sectional view showing a
schematic structure of an injection molding machine 40 of

30 a first embodiment of the present invention;

FIG. 3 is a block diagram schematically showing
a feed back control_system of a metering servo motor 55 of

the ihjection molding machine 40 shown in FIG. 2 of the



“inpl’ement a setting operation again. BRI EF DESCRI PTI ON OF DRAW NGS 25 FI G
1 is a block diagramschematically showng a feed back control systemof a
servo motor of a conventional electric injection nolding nmachine; FIG 2
is a cross sectional view showing a schematic structure of an injection
nmol di ng machine 40 of 30 a first enbodi nent of the present invention; FIG
3 is a block diagram schematically showing a feed back control system of a
nmetering servo notor 55 of the injection nolding machine 40 shown in FIG

2 of the 8 firsteieubogdhpEiindf: bReLRE §SIMitNVEPLAOILn FIG 4 is a view
expl aining contents of information stored in a nenory of a one chip

m croconputer and infor mAffFeont storedien axpenorind gonkentombol ler, in a
5 case where the ipifct{ Q0 é{%!r@%jngn ”E%Bn{%‘?cl}) %fng?"éﬁ’? Hesnh 'i@gécgrbpﬁthefi S a
In sto he nory. o

vi ew expl ai ni ng contents of ormation red in e one
chip m croconpundr iafdrmatfionmetpoed stroreedemor hén ngrmoropnitmol her 10in a

controller, tn S re the.rqiation.detector, 62 shown .in FIG 3 is
exchanged,; F?G %gglgs‘g%g?/elee@vleeggpggﬁf%% H%:O&'n et Iga%l?mef n]TSornr?gg‘?{on stored in
the nenory of thesemeledi p m croconputer and information stored in the

menory in the 15 controllg& ig a case where the controller 34 shown in
FIG 3 is exchanged: FIG '3 a>vie® &5l affRHyEa% &3r5SBFS 9f or mat i on
stored in the namabymetidhe toredcbh ptharnemaenpat e aid ichfipr mati on stored

in the nenory i ?ni%?gcgn? ctont roIdI erfwhen normal electric power is sukaI i ed
to the puter and i1nformation stored in the memory 1in the
10 controller, in a case where the rotation detector 62 shown
in FIG. 3 is exchanged;

FIG. 6 is a view explaining contents of
information stored in the memory of the one chip
microcomputer and information stored in the memory in the

15 controller, in a case where the controller 34 shown in FIG.
3 is exchanged;

FIG. 7 a view explaining contents of
information stored in the memory of the one chip
microcomputer and information stored in the memory in the

20 controller when normal electric power is supplied to the
injection molding machine of the first embodiment of the
present invention shown in FIG. 2;

FIG. 8 is a cross sectional view showing a

schematic structure of an built-in type injection molding
25 machine 90 of a second embodiment of the present
invention; | '

FIG. 9 is a block diagram schematically showing
a feed back control system of a metering servo motor 105
of the injection molding machine 90 shown in FIG. 8 of the

30 second embodiment of the present invention;

FIG. 10 is a cross sectional viewvshowing a

schematic structure of an injection molding machine 150

having a detector that detects a rectilinear motion, of a



'injébtion mol di ng machine of the first enbodi nent of the present invention
"shown in FIG 2; FIG 8 is a cross sectional view showi ng a schenatic
structure of an built-in type injection nolding 25 nmachine 90 of a second
enbodi nent of the present invention; FIG 9 is a block diagram
schematically showing a feed back control systemof a nmetering servo notor
105 of the injection nolding nmachine 90 shown in FIG 8 of the 30 second
enbodi ment of the present invention; FIG 10 is a cross sectional view
showi ng a schemaliirg stbsEinde of @Helﬁgéggdﬁaqngghgig@ machi ne 150 havi ng
a detector that detects a rectilinear notion, of a 9 third enbodi nent of
the present invention; FIéﬂGlllisl%ﬁhﬁﬁéﬁkdﬂa@g%mﬁS@ﬁématicaﬁlw showi ng a
feed back contrqf e b n n 6 J n
nmol di ng nachlne%fggxgé ?h%g%%?? bgﬁ%ﬁé}lgysﬁggff?%égb%éleQElevéféééﬁn and
FIG 12 is a bl 3R @fagharinciradani velding siohing h506£e‘ijt|tb1§ckh¢milt Lol 150
system for I i:$t.0 f. ec n nol di ng machi ne

of the thi P e TEGRTRLRO o Efég‘%% M R R MODE FOR
CARRYI NG QUT THE | NVENTI ONIA. db%cxd;aib&nckjdiaqunmlwehgmaEHcaNmyl1 ref erence

to the FIGS. 2 t 0 odi nents of the res invention. FIG 2
is a cross sectlongggglews%\ﬂggp %9“2%%%&%? gm sf$ C&Fmﬁh 9nject|on

mol di ng rrachl nepdktan 187 sif e:mibodnjre@tldﬁ xrtohalﬁdjersﬁ‘rtmen\wot benchdeferring
to third embodiment of the present invention.
10

BEST MODE FOR CARRYING OUT THE INVENTION

A description will now be given, with reference
to the FIGS. 2 through 12, of embodiments of the present
invention. o .

15 FIG. 2 is a cross sectional view showing a
schematic structure of an injection molding machine of a
first embodiment of the present invention. Referring to
FIG. 2, an electric injection molding machine 40 includes
an injection apparatus 50 and a mold clamping apparatus 70.

20 | The injection apparatus 50 includes a heating
cylinder 51. A hopper 52 is disposed on the heating
cylinder 51. A screw 53 is disposed inside the heating
cylinder 51 so that the screw 53 can be rotated about an
axis and can be advanced and retracted. A rear end part

25 of the screw 53 is supported by a support member 54 so
that the screw 53 can be rotated. A metering motor 55
such as a servo motor is equipped at the support member 54
as a driving part. A rotation of the metering motor 55 is
transmitted to the screw 53 as a driven part by a timing

30 bélt 56 equipped at an output shaft 61 of the metering
motor 55. A rotation detector 62 is directly connected
with a rear end part of the output shaft 61 of the

metering motor 55. The rotation detector 62 recognizes a
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"FIG" 2, an electric injection nolding nmachine 40 includes an injection
“apparatus 50 and a nold cl anpi ng apparatus 70. 20 The injection apparatus
50 includes a heating cylinder 51. A hopper 52 is disposed on the heating
cylinder 51. A screw 53 is disposed inside the heating cylinder 51 so that .
the screw 53 can be rotated about an axis and can be advanced and
retracted. A rear end part 25 of the screw 53 is supported by a support
menber 54 so that the screw 53 can be rotated. A nmetering notor 55 such

as a servo ”Dt0%u&®e§98%F%E%%ﬁﬂbnghgné%BP%Ebuﬁﬁnggrré%%%ﬁ%%.%dehéing part. A

rotation of the netering notor 55 1s transmtted to the screw 53 as a
driven part by aettering BoO-de|SS 56 eguippatestt anrotapidnadhapeedlodf the

nmetering notor . tag i 62 J L.r ect ed ith a
rear end part oftit%hgég%‘?p%’ §%§?§5§§£§§9 t%edrir‘fgbergﬁn%é/r?océt)or%?l%g?rﬁ%\é%'
rotation detector 62 reco@nezesjectiOnnapbaratnfs 50t al sondna@ndiesn aagovet  of

rotation of the ering notor. 55_s to.detect a t ational _speed of
the screw 53,g resﬁlggée%?i govald(%rdi ygﬁag{%tsetooft h8°ETY e%f?:?. t%ﬁg F}ﬁ‘?ecti on
apparatus 50 al serercbhalfls ¥ anehe bosdiaid. SAnpendigtac: pdr ahkesctan t he

screw 53 so that .t crew shaf 7 can be rotated. An d part. of, the
screw shaft 57 S’lhélggorr’lZeﬁ e‘i:imf]&cgﬁgi hY €t i'0H SroLoP I?)‘@todilesg Pgn?nblmﬁ@ t 58

equi pped at an ®¢lRUESSEiipRd at bheoutiecCishafit PLOF thd Su§Bcasord Servo
notor. Hence, the screw shaft 57 10 is rotated by the injection notor 59. A

nut 60 fixed toMRE SUPPHt ATeALERTEA B i HBRGS and r@CaBFy Shdblagyd wi t h

a front endipartisokotheed WeWnehahedior\e?bdi Bl Y. A the eonipegLd of, not or
59 is driven as a driving part in_order to rotate the screw shaft 57 by

the tinming belt W8 sdBPeHamerperhes stpporidakeifbapd Suatead v engaves deidhor
retracted. As as front end part of the screw shaft 57. Accordingly, the

injection motor 59 is driven as a driving part in order to
rotate the screw shaft 57 by the timing belt 58, so that
15 the support member 54 can be advanced or retracted. As a
result of this, the screw 53 as a driven part can be
advanced or retracted. A position detector 64 is directly
connected with a rear end part of the output shaft 63 of
the injection motor 59. The position detector 64
20 recognizes a number of rotations and an amount of rotation
of the injection motor 59 so as to detect the position of
the screw 53,'representing a driven state of the screw 53.
The mold clamping apparatus 70 includes a
movable platen 72 where a movable mold 71 is attached and
25 a stationary platen 74 where a stationary mold 73 ié
éttached. The movable platen 72 is connected to the
stationary.platen 74 by tie bars 75. The movable platen
72.can slide along the tie bars 75. The mold clamping
apparatus 70 also includes a toggle mechanism 77. One end
30 part of the toggle mechanism 77 is connected to the
movable platen 72 and the other end of the toggle
mechanism 77 is connected to a toggle support 76. A ball

screw shaft 79 is supported at the center of the toggle
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‘result of this, the screw 53 as a driven part can be. advanced or

retracted. A position detector 64 is directly connected with a rear end
part of the output shaft 63 of the injection notor 59. The position
detector 64 20 recogni zes a nunber of rotations and an anount of rotation
of the injection notor 59 so as to detect the position of the screw 53,
representing a driven state of the screw 53. The nol d cl anpi ng appar at us
70 includes a novable platen 72 where a novable nold 71 is attached and 25

a stationary pl aigpoff MedL & shabkosatab1®Le¢ £3thsingt tached. ghe novable
platen 72 is connected to the station ary.platen 74 by tie bars 75. The

movabl e pl aten Prevédadsdi de cglegAghea@ &0 chisdr és7dismredreitd the ahpigies

o501 o mchan st T s onoced ot ST FD i Ty e BT her
end of the toggkellmechemishairt7 7Ps chrpedieyd 8Roia poggidedsapper tedb. A bal |
screw shaft 79 is s r t nter_.of..t t l.e .11 suppori .76 SO as
to be capabl% of&rdo?‘g?}?n%fdc,&aeng%liglfs:grép‘fos\ﬂa g‘dlagf gzggrrl&lsnghggg€8%& that is
di sposed at t he sttoggtked necharosiiéd , bétsvesin dabl publsly rét abbyaengagect wi t h

the ball screw shaft_79._A pul.ley.82 is prqvid at aread 5 end part of
the ball screw %3?% %g.oaﬁi”fﬁlﬁggﬂ)aﬁn?l% 12 Ors?gefﬁﬁléoasar?d S5S0i 858“-
between the pull ey 82 andaedosdiinput,, shathe 31 caanplty cpyapiargsnwoor 78
such as a servo potor. Accoydi n%lg, in the _nold cl anpi ng apparatus 70,

when the ol d cAfBi AYE MiSH CP8MPENG AT d§ 4SdFF 4TSIy 2F0 2paFEViiDt ation of

the nol d cl aopi RErAD! 664G drsS okl @Rshdiedaping hetdr S @w shaft 79 as a
driving transm ssion 1?art by the timng belt 84. Furthernmpre, a notion

direction is colreRrEBH E 8D AR thet B2t bredratoerahtt ? as a driving

transmission part by the timing belt 84. Furthermore, a
motion direction is converted from a rotational motion to
a rectilinear motion by the ball screw shaft 79 and the
15 nut 81 so that the toggle mechanism 77 is acted upon.
Based on the toggle mechanism 77 being acted on, the
movable platen 72 slides along the tie bars 75 so that the
movable mold 72 is closed to, clémped to or opened from
the stationary mold 74. A position detector 85 is
. 20 directly connected with a rear end part of the output
shaft 83 of the mold clamping motor 78. The position
detector 85 recognizes a number of rotations and an amount
of rotation of the mold clamping motor 78 so as to detect
a position of the cross head 80 that is advanced or
25 retracted based on the rotation of the ball screw shaft 79
or a position of the movable platen 72 as a driven part
that is connected to the cross head 80 by the toggle
mechanism 77. '
FIG. 3 is a block diagram schematically shbwing
30 a feed back control system of a metering servo motor 55 of
the injection molding machine 40 shown in FIG. 2 of the
first embodiment of the present invention. This block

diagram shows minimum structural elements in order to
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‘a rectilinear notion by the ball screw shaft 79 and the 15 nut 81 so that
the toggle nechanism 77 is acted upon. Based on the toggle nechanism 77
bei ng acted on, the novable platen 72 slides along the tie bars 75 so that
the novable nmold 72 is closed to, clanmped to or opened from the
stationary nold 74. A position detector 85 is 20 directly connected with a
rear end part of the output shaft 83 of the nold clanping notor 78. The
position detector 85 recognizes a nunber of rotations and an anmount of

rotation of thegapbd; el afm REPTRhAEIIS SO 3% ALl cAtRes! Lionpf the
cross head 80 that is advancetljJ or 25 retracted based on the rotation of the

bal | screw shaf ©f7ghigrembasigienton Bewavsr movabreupl dtaad packscentrdlven

part that is C%g@‘g%eﬁaéoa e:ecrc%g]l%%s 2 RQ DYt gga}éoﬁgée gslborﬁcﬁﬁgia?%”-

FIG 3 is a blo Iagram schemati c oW ng ack control
system of a netering servBefetwmd550o0FIGt hk, iay descohbedlabavg mathi REG 40

shown in Fi 2.0f .the .first inﬁpt of the present..nvepiion. This
bl ock di ag??am szh_O\%vI;l 'r‘énmngl n%%ogﬁﬁgggwa é‘}eécr%ﬁﬁg I:r’l(?ltool?d'5e5r tsot& sinmplify
t he expl anati ondafivihe paeed drdvkscoind ratresy S8eas tife tduisreanbadt nerthe

However, an actual feed ck .control syst.em ha nore c ex, structure
than the bl ock &P&@&h‘?ﬁl acl‘e&tlpirné&tbs FH%V ,Edag%déé%ﬁ‘%&dl%gghegtvé]tﬁ FI'G
5 2, in this enhbdi metériddenotetresbng THY abotabies ddwedtdrvieng part drives
the screw 53 as the driven part. The rotation_detector 62 is provided at

the output shaf £S6398+2€% HESBEEPER P HIBIE5 0L THREF 6ot i%n B8t ect or 62
recogni zes the mefbBein@madBLE 65 £t iRteet the AdkaMlbakinNgps®d &Jf 55 SO

as to detect the rotational speed of the screw 53. There are various types
of rotation the screw 53. here are various types of rotation
detectors but a rotary encoder can be applied to the
rotation detector 62.
.The detection signal from the rotation detector
15 62 is input to the controller 34 through the interface
circuit 36. The controller 34 controls the number or
amount of rotation of the metering motor 55 through a
drive 37, based on the information of the number or amount
of rotation of the metering motor 55 that is recognized by
20 the rotation detector 62.

The one chip microcomputer 38 is installed in
the rotation detector 62 as a storage medium. The
original point position information of the metering motor
55 and the detector information of the rotation detector

25 62 are stored in the one chip micro computer 38. The one
chip microcomputer-38 is suitable as the recording medium
since the one chip microcomputer has a memory and is
distributed at a low price.

In order to control the number or amount of

30 rotation of the metering motor 55, it is necessary to
detect the number and the amount of the rotation by using
the original point as a standard so as to control the

number and the amount of the rotation of the metering
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‘detectors but a rotary encoder can be applied to the rotation detector 62.
" The detection signal fromthe rotation detector 15 62 is input to the
controller 34 through the interface circuit 36. The controller 34 Controls
t he nunber or anount of rotation of the nmetering motor 55 through a drive
37, based on the information of the nunber or anount of rotation of the
nmetering notor 55 that is recognized by 20 the rotation detector 62. The
one chip mcroconputer 38 is installed in the rotation detector 62 as a

storage nmedium . The = ekigi RQi BE posd ti i i f ering
notor 55 and tﬁ% ggtectofﬁg% ornmation dft@%eb?g?gﬁ?%ﬁgggﬁégéggtgg{62 are
stored in the odefohinadtinreriz ceaplured. 3&hetedovae itthip poissibtenputer 38 is

suitable as the_r i @Qi i on hi j.crocopput.er has a
menory and i s Efggg{lgu ed at Cgﬂlo‘\?vé%?ﬁé}eg%fensg?%%r% orHrcl(‘)’r?Prg? 1tL' e nunber
or amount of 3beteratgomwtmfr Bhe hetetdmograher obbgindl ippinecpssatiort 0

detect the nunber _and the anoun f the rotation. by using the original

t
point as a s andAf§ray- e tC(S)rESHHC')%I the nunber and the anount of the

rotation of -‘the metering Rdrthdraiors?. iBegsis endbdiiest, Mhedei gifnghe poi nt
position informatiop is required. Therefore, it is possible to prevent

A\

1t
incorrectly wor FPR§TEPR o053 @Rdvett It REMORRL L SHGTBEBPe 5 agsy,
storing the origkBal apidted¥ds thedrmiignf.or mati on correctly. Furthernore,
in this enbodi mrent, "nodel of the  rotation detector"” and "seri al

nunber/ ver si on number” ar&t is&PsgiLY_t ER tHIRSPNBERBRT A NAt £RTERSSible to
grasp whethgg OmoREI £&¥d18@h detectors are provided at the respective

driving parts of injection, metering, mold clamping,
ejector and others,.based on the information of the “model
of the £otation detector”. 1In this embodiment, it is
possible to grasp whether or not the correct model
15 rotation detector is provided at the metering motor 55.
| Meanwhile, even in a case of a same model of the
rotation detector, if the detection method is changed, for
example, it may be necessary to modify software in the
controller. 1In addition, when the rotation detector is
20 exchanged, which version of the rotation detector is
provided is sometimes unclear. That is, it is necessary
to ensure the use of software of the controller that is
proper for the version of the rotation detector at the
same time when the rotation detector is exchanged. Hence,
25 1in a case where any version of the detector is provided,
the controller determines the version of the detector so
as to use the proper software automatically, by storing
the “serial number/version number” . _
It is noted that not only “model of the rotation
30 detector” or “serial number/version number” but also any
information can be used as long as it i1s possible to

distinguish the individual rotation detectors.
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710 nodel rotation detectors are provided at the respective driving parts
of injection, netering, nold clanping, ejector and others, based on the
information of the "nodel of the rotation detector”. In this enbodi nent,
it is possible to grasp whether or not the correct nodel 15 rotation
detector is provided at the netering notor 55. Meanwhile, even in a case
of a same nodel of the rotation detector, if the detection nethod is
changed, for exanple, it may be necessary to nodify software in the

controller. In addition, whemidenhBhahtRn, daleeher chsp r@sz%%h@ﬂgég whi ch
version of the rotation detector is prOV|ded is sonetines unclear. That

is, it is necessdrys iBSEHsA% IPhEhaseoitionf datreter Ghdncedvanteer t hat
i's proper for tlhe varei g, Q:fhet B@téei&tIl%o%%%ml@tsé&%d $AMELd | Me when

the rotation detector is exchanged. Hence, 25 in a case where any version
of the detect or MeBOEY 09f didte onehehgpriesdasmpuseer 38 nes the version of the

detector so sas to use thﬁ%pﬁﬁﬁ? n@g&&m@&@ﬁq#haggﬁhggéﬁﬁ storlng t he

"serial nunber/version nu 'S note deI of the
rotation 30 detlaépbomatiqr daslebleastumdaew \thesmemorwrdabrthebuhead:hsip any

i nformation can g as .passible to, _distin UISh t he
i ndi vi dual rotagggrgggﬂgﬂféig% T?ﬁ%%qgnﬁsabh%$tlnﬁj Taghan ot p
m croconput er 3&fbsmatmnnﬂﬂoedlsnlh¢mnshﬁﬁﬂg Qﬁjdetfmﬁ(Mbﬂ&&ngnm@ﬂMﬁnﬁe In

addition, the detector r ion ored n_the r f the_one chip
i clrocorrput er 38- 5°I®° C% ag gﬁﬁ&d? n?n ytﬁ’é‘erTlBPB ?1Jgsc?n':?c é ??'Hfo‘?frmtl on

can be stored i mhtn_henjmmrqn abltbeg afeciciiel afecéQerppud en 38fadhe-yl ding
machi ne |nfornat|on is information to distingujish the injection nolding
machi ne. thils case, it 1s desirable to observe the plurality of
the injection moldlng machines in a group. Based on the
molding machine information, it is possible to observe in
a group and distinguish each of the plurality of the
15 injection molding machines. |

“Serial number of the injection molding machine”
numbered for every injection molding machine, information
of the “driving apparatus” in the injection molding
machine where the detector is used, information regarding

20 - “plasticizing capacity and mold clamping force”, or the
like is used.

“Serial number of the injection molding machine”
is a unique number for each of molding machine. Since
there is no duplicate serial number of the injection

25 molding machine, it is possible to positively distinguish
each molding machine. “Serial number of the injection
molding machine” may include a series name of the
injection molding machine.

Based on the information of the “driving

30 apparatus” being used, in a case where a plurality of same
model detectors are used for one injection molding machine,
it is possible to determine whether or not each of the

same model detectors is exchanged. The information of the
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‘It i's ordinal that not only one but also a plurality of 10 the injection
nol di ng machi nes are equipped in a factory. In this case, it is desirable
to observe the plurality of the injection nolding machines in a group.
Based on the nolding machine information, it is possible to observe in a
group and di stinguish each of the plurality of the 15 injection nolding
machi nes. "Serial nunber of the injection nolding machi ne” nunbered for
every injection nolding machine, information of the "driving apparatus" in

the injection ml_di | et tectaor.is used, _jnfarmatio
regardi ng 20 "plgg%?g?%i é%%ﬁ%?t%ga%ﬁgﬁgﬁﬁ’EPé#ﬁPﬁg %%ﬁc%iGJHFg?ﬁgn-iike
is used. "Seri aMDrimpbércldmpimg)i, nE&¢é¢jertam|,dRoOgmeaaetimg"” ori sha lik«ue

nunber for each of noldin chine. Since_ there js.no duplicate serial
number of the injection ngFﬁ,ei G ermaehf e 4t WEegoEERhT 959 BSitively

di stingui sh eadataobditige nechiroglet SBt iaald ruebeetodtdh a2 ﬂlh?C&heﬁEge ol di ng
machi ne" may_inc¢lude a series nang of the injection nolding machine. Base
on the inforwat i%8na§flo¥ 'Cglrtiavi ngeREF appararase WestRy didédini ihe case

where a plurali kgmetySasnesf raddeofetEriay $4aLa4USLE: fOf tBREchA] &cid on
mol di ng machine, it is possible to determ ne whether or not each of the
sane nodel det eFEGFSCPEPEERThARged. thih e it rrab 2 onrdfcapares. "By ng

apparat us" is i mpHtsbys r@ddd RAn! bKecdrdd AL, 98dring MRAERNd L £62NPI NY)
EJ(ejector), RQ(netering) or the like.” Furthérnore, due to an undesirable

acci dent, dat a®FAePhe tilonrEPeBs fridhe Halgetber groletingayachinrfe 5 to
Conerortor " oSSR EELANEE OPAALD LR IR aELid g
capacity, mold clamping force”, as the molding machine
information. As a result of this, it is possible to
improve accuracy of the data.
However, as long as individual injection molding
15 machines can be distinguished, not only the above
mentioned information but also any kind of information may
be used. |
In a case where the rotation detector 62 having
the above mentioned one chip microcomputer 38 is provided
20 at the output shaft of the metering motor 55, the original
point position of the metering motor 55 is measured and
stored in the memory in the one chip micro computer 38
with the detector information and the molding information.
It is possible to store the data in the memory in the one
25 chip microcomputer 38 by well known art. In this
embodiment, it is possible to store the data in the memory
in the one chip microcomputér 38 by the controller 34.
That is, the controller 34 is connected to a data input
apparatus such as a display, a keyboard and the like.
30 Necessary information is input by the data input apparatus
S0 as to be stored in the memory of the one chip
microcomputer 38 by the data input apparatus, via the

controller 34. Because of this, the controller 34 is
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.mcroconmputer 38 of the detector 62 are conpared, many Kkinds of data can
be conpared by storing information except "serial nunber of the injection
nol di ng machi ne” 10 and "driving apparatus” to being used, |ike
"plasticizing capacity, nold clanping force"', as the nolding machine
information. As a result of this, it is possible to inprove accuracy of
the data. However, as long as individual injection nolding 15 machines can
be di stinguished, not only the above nentioned infornmation but also any

ki nd of informatj e I S re.th tation detector 62
having the abo§%9%§%?¥%ﬁ%gtgﬁéggﬁighﬁ?gﬁﬁgﬁﬁgh BFE§S3§3“bF8vF68 “20"%t the
out put shaft of ltine AeterThy auoitoplbsr Iheradr iogilpalnpyid rdatposbt tieswm of t he

nmetering notor 55 is.measured and. stored in.the nory_ i.n_the_ one chip
mcro conputer 38° %P?ﬁ THe TErEeEsF ?%f%ﬁ eoﬁxgﬁﬂﬁﬁgéa%hﬂﬁdSRgbut
information. |talise pesss bt tdatat 6remtttes daded chilpt hbcrRitipyted 8he one 25

~chip mcrocopputer 38 by | ], known art. In this  enbodinent, it is
possible to gPore t he datﬁﬁf%P?ﬁW?rﬁénﬁPyth+§l?W??d&WEHEhi{%%ﬁnggéonputer 38

by the controll @en34onedhsitidihalt Beigorgdldion 3drbsmLomectkad to a data
i nput apparatus, such as, a_display, a keyboard and the |ike. 30 Necessary

“information is 9FHGELRY %Wﬁ??ﬂ%ﬁ&O%hﬁﬁfu&bﬁ§ﬁéﬁé§n doteataro 6Be 3R@rEEin the

nenory of the orglehhg irlFsHRAQBRULEE 3G tihecHatReddRUz7aBRaLRL US, Via
the controller 34. Because of this, the controller 34 i's 16 connected to
the one chip ni EPBEERPLERISBE 89 - anTleke | ifsibpsauppneagalesprdbedntatst er 34

not only | npyt s 1at 8i8iddie pdRe £BLD: ML HALATREES, 38nd Bckbersxcl usi ve
line 30 but also reads out data fromthe one chip m croconputer 38.
~information of the rotation detector 62, and the molding
information stored in the one chip microcomputer 38 are
compared with the original point position information, the
detector information of the rotation detector 62, and the
15 molding information stored in the memory 35 of the
controller 34, respectively, by the controller 34.
Whenever the electric power is supplied to the injection
molding machine by the controller 34, the above mentioned
comparison is implemented. If there is an inconsistency
20 Dbetween them, the inconsistency is repbrted by an alarm
and contents of the inconsistency are displayed in a
display. |
Here, the molding machine information is already
stored in the memory 35 of the controller 34 during a
25 manufacturing process of the injection molding machine.
Because of this, in a case where the rotation
detector 62, the interface circuit 36, or the controller
34 is exchanged, it is not necessary to store the original
point position information of the metering motor 53 and
30 the detector information of the rotation detector 62 again.
Next, referring to FIGS. 4 through.7, a storing
method of the above mentioned information for

corresponding to various cases will be described.

17



!5 Furthernore, in this enbodi rent, the above nentioned original point
position information, the .detector information of the rotation detector
62, and the nolding information are stored in the nenory 37 of the
controller 34, too. This is because, as described later, 10 the original
poi nt position information, the detector .information of the rotation
detector 62, and the nolding information stored in the one chip

m croconputer 38 are conpared with the original point position

information, the detectoprgnforitati onepftdey imahat EoAt&etLAor 62, and the
15 nolding information stored in the nenory 35 of the controller 34,

respectively, byPfREMRBHR FlcEed3dn a et AeoRt ettt SigsaeeMpELer

supplied to theanp ¢akbARat M dikBYHBLN Neb i Nen COM 'Qlteh1 34, , L Above
menti oned conparison is inplemented. If there is an I nconsistency 0]

bet ween them t [§@senebess sthendplestieparaledngymashitaria nemdycont ents of

t he i nconsi sten L spl i i ; LIQ: i ne
i nformation ?s g}érsggl%/ga'st o%?dit}r%gtﬁeet%e%gjr éxggﬂg%@%%&eq%o%%g‘e?elr 34 during
a 25 manuf act ur imegopy oeestheofonehehip)eicticmempokdi N3 mactviided aBetlmise of

this, in a case 0 i tor .62, the. interface circuit 36,
or the controlIéﬁQgggo%B%%%%#%nggg; ﬁﬁ%ﬁgmthgﬁgc%%gﬁrﬁ) g gﬁ%rﬁpi g
original point mpositée oinfiarrartiahi bn ofordde imetkeimgnamt G5 53 amel 30 t he
detector information gi%flgi rotation detector 62 again. Next, referring to

FIGS. 4 through®77 a°st%rity nethod of the above mentioned information for

correspondih@ to various Rfises tiel klbetebscirijketiod méldingt maghanyi €V

ﬁ?glg;gkggtg?nt?gtgqﬁqppéév(¥hgag ggtfié”ﬁ%%egnig Q§§S¥fédpgoat§2e chip
electric injection molding machine 40. 1In this case, the
controller 34 reads out the information from the memory of
the one chip microcomputer 38 but only the detector

15 information can be obtained. On the other hand, the
molding machine information is in the memory 35 in the
controller 34. In this case, the controller 34 determines
that the injection molding machine is newly assembled so
that the following action is implemented.

20 The  original point position information, the
detector information of the rotation detector 62, and the
molding information stored in the memory of the one chip
microcomputer 38 are compared with the original point
position information, the detector information of the

25 rotation detector 62, and the molding information stored
in the memory 35 of the controller 34, respectively, by
the controller 34. However, there is no consistency
between them. In this case, the controller 34 stores the
detector information read out from the memory of the one

30 chip microcomputer 38 in the memory 35. The controller 34
also reads out the molding machine information stored in
the memory 35 so as to write to the memory of the one chip'

microcomputer 38. Furthermore, the controller 34 outputs
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and ‘information stored in a menory in the controller, in a case where the
injection nolding machine is newly 5 assenbled. Only the detector -
information is stored in the nenory of the one chip mcroconputer 38
provided at the rotation detector 62. On the other hand, only the nolding
machine information is stored in the menory 35 in the controller 34. 10
After the electric injection nolding machine 40 is equipped, the electric
power is supplied to the electric injection nolding machine 40. In this

case, the contrellegf j I ' f th . of the
one chip mecr ocgqrégutge?%gﬁ%t%%ggﬁg {:ﬁ% %o&g?%&%%ﬁyi%fcrﬁhﬁaﬁpgﬁ%%%%e
obt ai ned. on t he@ngt Hésphayrl, thehéncans s trpayacifi hbei of iorimegtli pnins in t he
menory 35 in th nLro < hn this case. the gontroller 34.determ nes
that the injecti SSiNS léiin‘g%rrré“%lﬁé £h e R | 680 O e Pt )

foll owi ng acti omn spenptenempddmefOs THes ardigiinal peimt geesitiban _
information,.th detector infaormatjon of, .the rotation detector 62, and the
nol di ng info?na%ﬁ&ﬁctf%ﬁtxiﬁﬂ$ PREAERDF 5175 FBSoREETHIYS OFit8rB%brput er 38
are conpared w thstheonrimgithal mprbay opogid ione bniprmﬁailﬁg@@mphbferdm ector
information of the 25 rotation_detector 62, and the nol ding information
stored in the ﬁﬁﬁo*ﬁ{}eﬁeﬂ&ﬂry‘t ﬁé CBnthoI Bt redler eahdttiardly they  t he

controller 34. ldevwe¥ellet Iy &yl $h80LQNSIngu@NEYpaketyeen them In this
case, the controller 34 stores the detector information read out fromthe

memory of the one 30 chi pAfide5EdREd:t 8PoBs isfmenefnEh®rde@stoThe control | er

34 also reads quobheriBH divhe BREGIAL igYiQkMBbs 20 St AnG@riBtibhe JR(OTY 35
so as to wite to the nmenory of the one chip mcroconputer 38.
Furt hernore, thé&hgoRet&inemaghipgt pufarmegion are written in the memory

of the one chip microcomputer 38 and the memory 35 of the
controller 34. Hence, after that, if the controller 34
implements the above mentioned comparison, both sets of

15 information become consistent, so that it is possible to
control the injection molding machine 40.

FIG. 5 is a view explaining contents of
information stored in the memory of the one chip
microcomputer and information stored in the memory in the

20 controller, in a case where the rotation detector 62 shown
in FIG. 3 is exchanged. There are two cases, that is a
case where a new rotation detector is provided and a case
where a used rotation detector is provided. Héwever, in
any case, based on the comparison'by the controller 34, a

25 result of inconsistency of the information is obtained. A
case where new rotation detector is provided will be
described.

In this case, only the detector information is
stored in the memory of the one chip micro computer 38

30 installed in the rotation detector 62. On the other hand,

- not only the molding machine information but also the old
detector information and the -original point position

information of the rotation detector previously used, are
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‘the 'alarmindicating the inconsistency of the information and displays the
i nconsi stency of the original point position information to the display.
Based on the display, an operator inplenents the original point position 5
detection. The operator wites the detected original position in the
menory of the one chip mcroconputer 38 and the nenory 35 in the
controller 34 through the controller 34 by the data input apparatus. As
descri bed above, sane of the detector 10 information, the original point

posi ti on i nf or malbola ACknd el dba0; RGN '&%nh?éﬁi&atﬂo” agg written in

the nenory of the one chip mcroConputer 38 an e nmenory of the
control ler 34. Kenteoladx e?r‘l tdedermifes ehe eaichehyeroB4the meerenasidrhe

above nenti onedd%(aggig&sw,so Q ht %rﬁ%fgme]nsc tgf o%gf}rolcﬁ)lr}lgqbec QuE consi st ent,
I

so that it is poss e to con I njection no Chrié 40. FIG 5
is a view expl aining contafiter cn‘he irotat et | drtesttoreds i exdiengeeimany ofe t he
i ' ter and infornmatj the memory in the 20

one chip mgroc n,stored i

controller, Tn gggggél%?wert Hé Pop 1’1’%% ettglét Sfe Erjs%d\}'\}ﬁegtﬁoxffl G 3is
exchanged. Ther moadencgvmacctas&s 401 haheléorecroaase Shefeads BeW £héati on
detector is proyj ged and, 3 re a used rota%}r detector is

provi ded. Howev&FTEFROT a’d&%ﬁ? LOP LY g AEMRB%D B¢ FREPcontroller
34, a 25 reSU|trrﬁf:rbB@rQ51$lié‘ﬁ QRCMancchitﬁaﬂe&f QRNRLERNcHS JeltkaiBed. A case
where new rotatlon det ect or |s provided will be described. In this case,

only the detect dPIPRARFIRR iTGRd Sut st dhen MeRereddrip dhet ReNbReL & p

mcro conpui@r 33 307hnNsidd lRdel Naihef Qb l:i@'ﬁeg@é)?q.[rffror@%tlgﬂ i ot her
hand, not only the noldi ng machi ne infornation but also the ol d detector

i nformati on and°rhginel pHalt pephtipwsinfiogmation and the molding
machine information are inconsistent.

In this case, the controller 34 deletes the old

detector information stored in the memory 35, overwrites

15 ° and stores the detector information read out from the
memory of the one chip microcomputer 38, writes the
molding machine information stored in the memory 35 to the
memory of the one chip microcomputer 38.

The controller 34 also outputs the alarm

20 indicating the inconsistency of the information so as to
display the inconéistency of the information to the
display. Based on this display, the operator implements
the original point position detection of the metering
motor 55 and writes the detected original point position

25 information in the memory of the one chip microcomputer 38.
The operator also deletes the old original point position
information in the memory of the controller 34 and
overwrites and stores new original point position
information.

30 Because of this, as described above, the same of
the detector information, the original point position
information, and the molding machine information are

written in the memory of the one chip microcomputer 38 and
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“information of the rotation detector previously used, are 19 stored in the
menory 35 in the controller 34. The controller 34 determ nes the exchange
of the new rotation detector 62 so as to inplenent the follow ng actions.
After the rotation detector is exchanged and the 5 electric power is
supplied to the electric injection nolding machine 40, the controller 34
reads out the detector information fromthe nenory of the one chip

m croconputer 34 and conpares it with the detector infornmation read out

fromthe menory t%_é~m.éﬂofy635:(2ﬁ't rt?xle: E5nh 3% b@.,tmasc‘ﬁ)’é:ca&%el?l.l Qéraén{',ﬁe

detector information, the original point position i'nfornatfon an
mol di ng machi néfitetothds i oif &he rovorsilstredtt. ihpletestdde, compacintr ol | er

34 deletes the qld._detec i.nf.ar i on st.ored._in 1 nmenory 35,
overwites 15 %ﬁglggo%%éigﬁgh%ggeg?%rgiﬁ%&?ﬁgtF%% %éﬁ%fqﬁﬁgoﬁr6ﬁ1the menory
of the one chi pohsistempuaercthds, itri$ goddidlembbdeorg: mdchiheeihfdotiot i on
stored in the nenory 35 tq .the, .nenory of the one chip mnicroconputer 38.
The controllgr gﬁ?ggggrghqb E%4Phe al arm 20 i ndicating the inconsistency of

the information so as to Idisplay wherenteons Heaneytetidheaidteicebrabion t o
the display. Based gn this display, the operator inplenments  the original

poi nt position Get'8E i5?1taotfloflhgeﬁ§¥JEQ7 ng S¥EPERIsE: arite Wit e5iehealdet ect ed

original point peshtipdsi2hidmfiatsehs©ibd kiddhenBesDd ndfditnemaBgigdhi p
m croconputer 38. _ The operator also deletes the old original point
position inforABEPHREFIPR I FBROPYEGFOUHENISRELON IR HATaRECheR@IAHS t es

and stores new Qkigt8a! iPAHY mRRSHY | O tHNbaEMBhi M 30 Brpakse #f this, as
descri bed above, the same of

shown in FIG. 3. This is different from the above
mentioned description. 1In this case, the controller 34
determines that the used rotation detector is exchanged.
Hence, the original point position information and the

15 molding machine information in the memory of the one chip
microcomputer 38 are exchanged and the original point
position information and the detector information in the
memory 35 are exchanged.

FIG. 6 is a view explaining contents of

20 information stored in the memory of the one chip
microcomputer and information stored in the memory in the
controller, in a case where the controller 34 shown in FIG.
3 is exchanged. 1In this case, the detector information,
the original position information, and the molding machine

25 information are written in the memory of the one chip
microcomputer 38 provided in the rotation detector 62.
This information is information unnecessary to be renewed.

On the other hand, at the time of completion of

the exchange of the new controller 34, the molding machine

30 information of the injection molding machine is written in
the memory of the controller 34. This molding information
is same as the molding machine information in the memory

of the one chip microcomputer 38. Hence, the controller
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. the ‘detector information, the original point position information, and the
nmol di ng machine information are witten in the nmenory of the one chip

m croconputer 38 and 20 the nmenory 35 of the controller 34, respectively.
Hence, after this, if the controller 34 inplenents the conparison action
as descri bed above, all of the information is consistent so that it is
possible to control the injection 5 nolding machine 40. In a case where
not a new rotation detector but a used rotation detector is exchanged, the

ol d original pgiyntie POShiRN thAt Of Bt HR rAfdether Qlik e dikhgaNBEhine
information of the previous injection nolding nachine are 10 witten in the
menory of the oftBathile mMartaedhptt ¥4 BPlegigorp the Aiddloginghagtian.di f f er ent

fromthe above nentionedygdgscript 'Eggtrgﬁetgﬂﬁ ggssxcﬁ%%e%ﬁghgg&ﬁew

determ nes that the used rotation detector i1s exchanged.

original point pbsttiim poweor iat sapplded ttheths ebdainig mmgheheon nf or mati on
n the memory of {he.one iR .ficrocommuter; 38 & & exghanged, and the
original point "posrtion informtion an the Getector intormation in the
menory 35 are exanlangedionFIfGom6ths reemargwoéXx phai srien gchd@ntngntscafput2d

information stored in the nmenory of, .t one _chip , mcroco ter a
nformation ot oPBdih (HEAEROLY Thet Hee CORSPBIFAT: HR aORhsE T ¢ he
controller 34 shembryBFliG thd ténexsliaiged. | mmttnis ease, the detector
information, the original_ position ipformtiop, and the noldjng machine 25
i nformati on aredﬁF???é%13W¥OFW@tﬁ@Fmﬁ%A1 St REIHRA L HP A PEFLELMPuUt er 38
provi ded i n ¢ heinedahd©ivrierechet Echsistehs hAd 0SABL itk Ms14Dh@r Mati on

unnecessary to be renewed. On the other hand, at the tinme of conpletion of
machine information is consistent.

In a case where the controller itself is
exchanged, even'if the all of information is not
consisteﬁt, the controller 34 does not output the alarm

15 and does not display the inconsistency. After this, the
detector information and the original point position
information read out from the memory of the one chip
microcomputer 38 are stored in the memory'35, respectively,
under recognition that all of the information stored in

20 the memory of the one chip microcomputer 38 is correct.

In this case, if the controller 34 implements the above
mentioned éomparison, all of the information is consistent
and it is possible to implement the folloWing control.

The reason why the molding machine information

25 is also stored in the memory of the_one'chip microcomputer
38 and the memory 35 in the controller 34 is as follows.
If the molding machine information is not stored in the
memory of the one chip microcomputer 38 and the memory 35
in the controller 34, in a case where_the rotation

30 detector is exchanged for another used rotation detector
and the controller is exchanged simultaneously, the
detector information and the original point position

information are stored in the memory of the one chip
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" the 'exchange of the new controller 34, the nolding machine 30 information
of the injection nolding machine is witten in the nenory of the controller
34. This nmolding information is same as the nolding nmachine information in
the nenory of the one chip mcroconputer 38. Hence, the controller 21 34
determ nes that the controller itself is exchanged so that the controller
34 inplenents the followi ng action. After the controller 34 is exchanged
and the electric power is supplied to the electric injection 5 nolding

machi ne 40, the  GeRLEGhbEfe3%s 8AESHOMnd NG el eéeéﬁ%f o a1 g Amory of

the one chip mcroconputer 38 and conpares it he i nformation read
out fromthe mémsr 9r3f511’|1<?11 m@én@oﬁﬂﬁbt @t 3forpatitn sixaderethen detect or

i nformation and rtgi 1 o a not
consi stent and g%ﬁ%r? BQ ng Bﬁggﬁ?%%!%%for%gkggﬁﬁgg'do%gléﬁe In a
case where the aoﬁﬂunglmaChnnﬁehhfpsmaeMmhangedt eVewedf:mhesahbtof

information s n siste t, the.contral.ler 34 d es not, o ut.the alarm
15 and does %ot |spﬁfe éP|E68 ULE?e %%hq&fpg}yt c%ﬂ? OE%EEC tor

i nformati on and ekhhange@ucnalthpoirntapbm tdefectbnf @ndmthe)ra:omadlm affeom t he

menory of the on m.cr ute 38 are stored jn the
respegtlvely ﬁﬁg 5%% 41 BREPHSLY al IHOSEVERe ?Bf%ﬁrﬁ%ﬁs&g?gtB ed in 20

the nmenory of thl&s@ﬁ]ﬂg@:t‘drp WHekhegOsRLY ethe3&onsr6 01 &£CT s exlcﬂah@éé sase, if
the controller 34 i | enents, the above, nentioned conparison of the

information is CHAsFSERMOD SfFertor sapbddimcantsothpn e"kF@nteth%n‘?%cil owi ng
control . Theor easanl wiyed i yIObei 8Be MRCIIMG iREOFIBLIAN LRRaliSe adigO Stored

in the menory of the one chip m croconputer 38 and t he menory 35 in the
control l er 34 i £egreehbiyowmelding information is consistent if only the
controller is exchanged and respective molding information
is not consistent if the rotation detector and the
controller are exchanged simultanecusly. In a case where

15 only the controller is exchanged, the controller 34 can
read out the original point position information stored in
the memory of the one chip microcomputer 35 as it is.
Hence, it is not necessary to implement detection of‘and
setting the original point position. '

20 FIG. 7 is a view explaining contents of
information stored in the memory of the one chip
microcomputer and information stored in the memory in the
controller when normal electric power is supplied to the
injection molding machine of the first embodiment of the

25 present invention shown in FIG. 2.

As described above, in a case where the electric
power is supplied to the electric injection molding
machine 40; the controller 34 compares the detector
information, the original point position information, and -

30 . the molding machine information stored in the memory of
the one chip microcomputer 38 with the detector
information, the original point position information, and

“the molding machine information stored in the memory 35,
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“If the nolding machine information is not stored in the nmenory of the one
chip mcroconputer 38 and the nenory 35 in the controller 34, in a case
where the rotation 30 detector is exchanged for another used rotation
detector and the controller is exchanged simultaneously, the detector
information and the original point position information are stored in the
menory of the one chip 22 m croconputer 38 but neither the detector
information nor the original point position information is stored in the

menory 35 of th 3 o inaly, if . [ i.ne
information is %Sgsg%%gégsﬁit%Pgéhggggigggé?ghem%gfﬂﬁgbgﬁg%Fgﬁﬁaﬁgﬁher only
the control |l er nermakothrmngadoor, &he ghtEte dnfdehetiar aardcbheisomttr.ol | er

are exchanged gj eousl v, ver, .t is.possible tao  disti i_sh
whet her only thzhgg%%$% ﬂg$:¥§ Eg%ﬁéﬁﬁégoofon ﬁ%ff%F%ﬁﬁaﬁcaé?%é?%@Héﬁh t he
controll er are machamgexball sinultaneously, by the nolding information,

b th ti | di [ ti [ istent if ly th
controller 1% exehanged N PRSBECEPyB T thRG Y| RFOFREL Ton % SHAER L

consistent |f thecsotatdrah detiachocasadiidie thentbattErl el asexgbRngss,
simul taneously. ,In a case where 15 only the controller is exchanged, the
control ler 34 cah 1% &RF ARCESRETHr FQiHATSp SRRt OPHE NG o ROLRF PP HAR st or ed

in the nenory ehréhfa©is O Pnll AEQEAMULBECB59Sarid the deklBdEs; it is not
necessary to inplenent detection of and setting the original_point

posi tion. 20 FI &nfgrmatipn, odwtBRpraiafiing E6heeh?s & adedPor Watieh Weored in
the menory 0f tBENGER:CIHA aFCr OERMIUHI®N oRNhOf UIBEO0BpaEQF £5h 13y the
menory in the controller when normal electric power is supplied to the
i njection nDIdiﬁ@tn%%Qﬁ&ﬁéanaﬁﬁ@rfth%nCQ§¢E@éﬂﬂéniScﬁXQHﬂgged-
Therefore, human support for maintenance is not necessary
so that the operator himself can exchange the controller
without occurrence of an incorrect action of the injection
15 molding machine during an exchange operation. That is, it
is possible to simplify the maintenance of the electric
injection molding machine 40 so that the electric
injection molding machine 40 can start up easily after the
exchange operation.
20 Furthermore, according to the present invention,
as shown in FIGS. 4 and 5, after exchanging of the
rotation detector 62 is finished, the comparison with
regard to the detector information and the original point
position information is invariably implemented. In a case
25 where there is inconsistency of the information, the
inconsistency is reported so as to operate to detect and
input the original point position information. Hence, if
the setting operation of the original point position
information after the rotation detector 62 is exchanged is
30 missed, the injection molding machine is prevented from
working incorrectly before working, unlike the

conventional art.

24



.25 present invention shown in FIG 2. As described above, in a case where.
the electric power is supplied to the electric injection nolding machine
40, the controller 34 conpares the detector information, the original
poi nt position information, and 30 the nol ding machine information stored
in the nenory of the one chip mcroconputer 38 with the detector
information, the original point position information, and the nol ding
machi ne information stored in the nmenory 35, 23 respectively. \Wen the

i nj ection nol di ng_machi nep|isthdmdiQ, Mehe ORERA O off' LoPhtidle dJkQEBRL i ON
are consistent. Therefore, it is p055|ble to control the injection nolding

machi ne soon. 5hAGcEREi Agne daded -pr Bseer, iivéenchen, whersHoenrohatIGS. 4 |
and 6, in a cas t ral.l [ ne ry to
Qiel\’M%%ESr BEHYUS Qe %ﬁ?or 34 I‘i%ﬁgg?gt is dydrinlely, f eg y

store the original polnt position e neterrrng’ no 5 and
t he detector |nm@pwaecbnmukﬂt@é tbear@tﬂtmmmebtectﬁﬁ.aganwv1dﬁd|ke the 10

conventional §P||Br§99h§éﬁ tgﬁa§T%ere %Lh;gtlon ) tlggfessary

after the contr nsu
mai nt enance is matchmeeemavqu &ncbln&écthﬁ o foar aherohmgmseiafndc;aacedﬁdna@e t he

troll i t f t f the tion 15
ol i ng machi ne BuFl g At SHREGECDRBr i AoIfRarE| B2 1T FoBosi bl 6 10

sinmplify the naid'ettenaacels)fcdn{pﬁrelﬂectmca dayecGheos tidrl Ag aachl ne 40 so
that the electri,c %ectlon mol di ng, machi ne 40 can, start up aS|I¥§after

the exchange od@FﬁP? ATeRY BEFREFNEREY, dC0rGFRESHRE MY 6Fe§éﬁ?
invention, 1as shoWRatNpfdéialing aRdther aldRl @¥ChRAGHMAAlnt RetesdAL i ON

detector 62 is finished, the conmparison with
is prevented, too.
In this embodiment, although the metering motor
55 is described above as an example, a feed back control
system that the present invention uses can be applied to
15 the injection motor 59 and the mold clamping motor 78, too.
That is, the present invention can be applied to
a feed back control based on the detection of the position
of the screw 53 by the position detector 64 provided at
the output shaft 63 of the injection motor 59 and
20 a feed back control based on the detection of the position
of the cross head 80 advancing and retracting by the
rotation of the ball screw shaft 79 or the movable platen
72 connected to the cross head 80 by toggle mechanism 77
by the position detector 85 provided at the output shaft
25 83 of the mold clamping motor 78.
Next, an injection molding machine of a second
embodiment of the present invention will be described.
FIG. 8 is a cross sectional view showing a schematic
structure of an built-in type injection molding machine 90
30 of a second embodiment of the present invention.
Referring to FIG. 8, the electric injection molding
machine 90 includes an injection apparatus 100 and a mold

clamping apparatus 120.
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'regdard to the detector information and the original point position
information is invariably inplenented. In a case 25 where there is

i nconsi stency of the information, the inconsistency is reported so as to
operate to detect and input the original point position.information.

Hence, if the setting operation of the original point position information
after the rotation detector 62 is exchanged is 30 mssed, the injection
nol di ng machine is prevented from working incorrectly before working,

unli ke the conventional ﬁ%ﬁjiﬁi§°%955h§555¥5%u5t@ﬁgfgﬂ§?ﬁaégjaphféﬁ£9%iOn

detector has the sane no nce, in a case e rotat et ect or
provi ded at thecgiivieyg Hart Asherpdanddd isi flishesed nporthecheabted of the

rotation detectaqr,i vi.ded i vi_ng. t . . t.hat. causes the
i njection nnldi%ﬁlaﬁ%%%ﬁHg“tOI&%rgc%ggéTE%éflg%g S?%éjﬁ%ﬁgrgﬁgnd,
according to theapiegemtliimieentiDdnso tiretmtiel sofew DY abat benrotkateet or i s

conpared. In.a case where there is_an .ipconsistency between them the

i nconsi stenc i?gapgp?%ygﬁiﬁ&n oc?ﬁg?e6¥§@P8Fﬂga%ﬁd¥ﬂgﬁcﬁ8§el f the

rotation detectdiriving ey enisedl0dols drovibied enbeath meatr, odl theugh the

metering notor 55 is descri eqaﬁ?ove as an exanple, a feed back control
|

system that thelFRELRALCY use' T AT BHEIRP T RF 1192155t RECYIFSskt i on

motor 59 and thetmal dreh@fRirgafBt Bfie 7hidc®@on MBedr i1D6 LREPPESSEIY at
invention can be applied to a feed back control based on the detection of

the position of FRersedew 2F bhet Fesidsiali sheddrbenst PeAtpFase dkltft & t he

out put shafig 63,af +5h6e i fHRGHAN1AD] Wamd o389 49r&cfged back control based
on the detection of the position of the cross head 80 advanci ng and
retracting by the The metering motor 105 that is a driving part,

rotates the screw 103 that is driven part, through a first
spline 107. That is, the first spline 107 functions as a
driving transmission part that transmits motive force by

15 the metering motor 105 to the screw 103. A rotation
detector 108 is provided at the first spline 107. The
rotation detector 108 recognizes the number or amount of
rotation of the first spline 107 so as to detect the
rotation speed of the screw 103 that indicates a driven

20 state of the screw 103.

In addition, the injection motor 106 rotates a
ball screw shaft 110 through a second spline 109. The
ball screw shaft 110 does a rotational-to-rectilinear
motion conversion through the ball nut 111 that is

25 slidably and matably engaged with the ball screw shaft 110.
As a result of this, the screw 103 that is a driven part
can be advanced and retracted. That is, the ball screw
shaft 110 functions as a driving transmission part that
transmits motive force by the injection motor 106 to the

30 screw 103. The position detector 112 is provided at the
rear end of the ball screw shaft 110. The position
detector 112 recognizes the number or the amount of the
rotation of the ball screw shaft 110 so-as to detect the
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‘rotation of the ball screw shaft 79 or the novable platen 72 connected to
the cross head 80 by toggle nmechanism 77 by the position detector 85
provi ded at the output shaft 25 83 of the nold clanping notor 78. Next, an
i njection nolding machine of a second enbodi ment of the present invention
will be described. FIG 8 is a cross sectional view show ng a schematic
structure of an built-in type injection nolding machine 90 30 of a second
enbodi ment of the present invention. Referring to FIG 8, the electric

| njection ol di s iRBEHI 5L A LATLHIRSs dhd Nieal Lo DAY AliseA00: AN 8
mol d cl anpi ng apparatus 120. 25 The 1 njection apparatus rncludes a
heating cylindef tbg. seréwpdsr- 102 is disposed on the heating cylinder

101. The screw 103'is dis i i eati.n i nder 101 so that the
screw 103 can be rotated g9§§%ﬁ¥9gﬁg§§?£§éﬂgxgéﬁu%eig vgﬁgélegna retracted.
A driving part mosxsbléOglatempri@ei dedre m triverabéar mofdtinl ikeattaghey! i nder

101. The netering ,nmto 05 is ovi de at a fron art and e, lnj.ection
not or 106 isgpr839d8dséfg129ﬁ€¥agﬁﬁg??,f%ﬁ &% As? %%ﬁn%FWemaﬁgv}%g:ﬁhrt
case 104 so 10 asthehbe. prrnd dedabbe apSatieh d2Rsidi c@tidaied thethet ering
notor 105 that is a.drivin art rotates the screw 103 that_is driven
part, through asftiagéfma”é}bl efo%’.24T1FPéttJies,batrﬁe§$§rstTI?pmoﬁéb&EYP]falﬁ?@ti'ons
as a driving tnansehsssDidPalbnihahe t ¥ DS 100t | Vend afot@ bBYaddiddfe
metering notor 105 to the screw 103. A rotation. detector 108 is provided
at the first spPPRerabys Yk 2156t aRFHi%fttecOarlE 0B TRATIGHT 2€¢- t H Shunber

or amount ofp rehat Eaatoaiftm ftbgﬁiesrpéémiﬂs&h@@ 85 donndekeqt té e
rotation speed of the screw 103 fhat indicates a driven
: movable platen 122 and the other end of the toggle
mechanism 127 is connected to a toggle support 126. A nut
130 is provided at a center of the toggle support 126.
The front end of the ball screw shaft 128 slidably and
15 matably engaged with the nut 130 is connected to a cross
head 129. The rear end of the ball screw shaft 128 is
connected to a mold clamping motor 131.
In the mold clamping machine 120, for the mold
clamping motor 131 that is a driving part, the rotation of
20 the mold clamping motor 131 is converted to rectilinear
motion by the spline 132. Because of this, the cross head
129 is driven by the ball screw shaft 128 and the nut 130
so that the cfoss head 129 can be advanced and retracted.
Based on the toggle mechanism 127 being acted on, the
25 movable platen 122 that is the driven part slides along
 the tie bars 125 so that the movable mold 121 is closed to,
élamped to or opened from a stationary mold 123. Thus,
the spline 132 functions as a driving transmission part
that transmits the motive force by the mold clamping motor
30 131 to the cross head 129. The position detector 133 is
connected to the spline 132. The position detector 133
recognizes-a number of rotations and an amount of rotation

of the spline 132 so as to detect a position of the cross
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.20 state of the screw 103. In addition, the injection notor 106 rotates a
bal 1 screw shaft 110 through a second spline 109. The ball screw shaft
110 does a rotational-to-rectilinear notion conversion through the bal
nut 111 that is 25 slidably and matably engaged with the ball screw shaft
110. As a result of this, the screw 103 that is a driven part can be
advanced and retracted. That is, the ball screw shaft 110 functions as a
driving transm ssion part that transmts notive force by the injection

mot or 106 to thec3Q §§§etha1@3tndtést998é t4,00, HeLRELOTo dfélt%e' 2852 vided at the

rear end of the ball screw shaft 110. The position tector 2 recogni zes
t he nunber or tH&%nount of the rot atlon of the ball screw shaft 110 so. as

to detect the 26 positi onagf?é&qﬂ%ﬁr eg/nlgji? a}:tlfdgdhgﬁt%jzst&%ogrl ven state

of the screw 103. The nol anpi ng ‘appar i nNc 3 ove

pl at en 122 wher eddadvabtiscllfdoh2the snaltd d@iedfberamblal @tpahltngarys pI aten
124 where a stat nag nol d 123.1 s tt.ached vabl pl at en

connect ed to§t hgrgvf‘a c|ioar11351ry plnét:teen ZEPGDWOW Ba?go 8%n§§} oédpl aten
122 can slide alcdagpihe dpmdsaus 126, The rmttdtﬁ:bﬁrnmtngm appanat us 120 al so

ncl udes a toggl e chani sm One 10 end, part of, the toggle nechani sm
I127 :Js connec?g& feg%?ﬁemfrﬁ)rvéé eTpl SRRFELHSS gﬁdr?ﬁﬁl]o’tr}‘?@rr g‘aal% Rhe toggl e

mechani sm 127 i S:héoaper,rt@,d rio@t 3hbegole BMPROr tnllke Hdvtor H3001 s14rovi ded
at a center of the to gle ort 126. The front end of the ball screw
shaft 128 slidatf$ FoPHTengRFSEWPRhERA Sl 11802F sPeBiffect ed to

a cross head 1%9@ Jﬁl@ct&arcz%@@l Béad NEaDald aseveW shald tb28alanc& QHiect ed
to a nold clanpi n%rm)tor 131.

act the ejector pin 140 that is the driven part
rectilinearly. The spline, not shown in FIG.8, in the
ejector motor 141, functions as a driving transmission
part that transmits the motive force of the ejector motor

15 141 to the ejector cross head 142. The rotation detector
143 is provided at the spline. The position detector 143
recognizes a number of rotations and an amount of rotation
of the spline so as to detect the position of the ejector
cross head 142,

20 FIG. 9 is a block diagram schematically showing
a feed back control system of a metering servo motor 105
that is one of driving parts of the injection molding
machine 90 shown in FIG. 8 of the second embodiment of the
present invention. This block diagram shows minimum

25 structural elements in order to simplify the explanation
of the feed back control system of this embodiment.
However, an actual feed back control system has a more
Complex structure than the block diagram.

Referring to FIG. 9, as described above with FIG,.

30 8, in this embodiment, the metering motor 105 that is a
driving part drives the screw 103 that is a driven part.

The number or amount of the rotation of the first spline
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“In the nold clanpi ng machi ne 120, for the nold clanping notor 131 that is
a driving part, the rotation of 20 the nold clanping notor 131 is
converted to rectilinear notion by the spline 132. Because of this, the
cross head 129 is driven by the ball screw shaft 128 and the nut 130 so
that the cross head 129 can be advanced and retracted. Based on the toggle
mechani sm 127 being acted on, the 25 novable platen 122 that is the driven
part slides along the tie bars 125 so that the novable nold 121 is cl osed

to, clamped to.gh angped; ff id; aLaLl A% TBhGpI2S 1 ThHiS kDS Splime 132
functions as a driving transm ssion part Rat transmts the motive Torce
by the nold cl anpitagiontdetecd3®rl82.to0 the cross head 129. The position

detector 133 is connected,to t.he, spli_ne,132.. The positi on detector 133
i 2R ERRa e oG Ph ST g SSSE e spl i ne

recogni zes a nunber of r ot afT B Shd
132 so as to detmethoda @DsStHd @righinihepEirts podlthendid2drakabni neheat es a

driven state_of the cross head 129. In additi , an ej.ector pin 140 for
removing a wol (ﬁigﬁeﬁfgw HEFFBi-Phe W&%ﬁfw%&%‘? Wﬁdk&,n@péﬁgﬂﬁ?éﬁ?%
provided at a centeespbndiiey movabkeops aipies12R ehid hewvalithene! aPPighe
apparatus. 120. The rotation nmption of the ejector notor 141 is converted
to rectilinear AStiBA byrsth RELOFEMRRE #oA athok| Brgreqy ishemafeed or

notor 141 that is a drivingedfidackBasgeren dkecheehitifpapimabhen, 10 the
ej ector cross head 142 is driven so as to advance and retract the ejector

pin 140 that isiPHENERPVES p@iRg FRRhe iaRPAARd. tThHEs gmicetinBtMiRsn in
FIGS8, inthe €ogChRd MY Ao1dtLliahyied S As38, Uy G %ié@%&'} Sty part
that transmts thg notive force of the ejector notor 15 141 to the ejector
cross head 142. 1fhe FofatilwtdéSectle present invention can be applied

to a feed back control based on the detection of the
position of the screw 103 by the position detector 112
provided at the rear end of the ball screw shaft 110, a

15 feed back control based on the detection of the position
of the cross head 129 by the position detector 133
provided at the spline 132, and a feed back control based
on the detection of the position of the ejector crosshead
142 by the position detector 143,

20 Next is an injection molding machine having a
detector that detects rectllinear motion, of a third
embodiment of the present invention. FIG. 10 is a cross
sectional view showing a schematic structure of an
injection molding machine 150 having a detector that

25 detects rectilinear motion, of the third embodiment of the
present invention. Referring to FIG. 10, a hydraulic
injection molding machine 150 includes an injection
apparatus 160 and the mold clamping apparatus 180.

A heating cylinder 161 is pfovided for the

30 injection apparatus 160. A hopper 162 is disposed at the
heating cylinder 161. A screw 163 is disposed inside the
heating cylinder 161 so that the screw 163 can be rotated

about an axis and can be advanced and retracted.
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143 is provided at the spline. The position detector 143 recognizes a
nunber of rotations and an anmpbunt of rotation of the spline so as to
detect the position of the ejector cross head 142. 20 FIG 9 is a bl ock

di agram schematically showing a feed back control systemof a netering
servo notor 105 that is one of driving parts of the injection nolding
machi ne 90 shown in FIG 8 of the second enbodi nent of the present

i nvention. This block diagram shows m ni num 25 structural elenents in order

embodi ment . Hovever - an Sbt UaloTegh bRek aaniry Ly SEE bt
conpl ex struct ursddenhaf the dxirsok l@Bagrbzmuﬁa‘omlpnn]gmmrFIl@S 9s as descri bed

above with FIG i hi s t he terin tor 105 that is a
driving part dri vg’g ?ﬁcel &érlreliﬁ gmeﬁ%a ectlocrilr Cngﬁn%%]??l&ofﬁeaﬁu er or
anount of the rotosrei dn af stieeghitr Mnepdiinm:tz&nlO?Thé\ainja:taodrjayisttgq

t detect ed, b tat detector 62. A nethod of
feed back CORL: ORI G €1 cf (Hg Ve ROUC o G BF PG e pERRE PosheT5sh

information, thenSadetpsiprof niressatiodd cind ffrbﬁ 601 dbdxhsmaGhi BRd 169
i nformati on corre%‘;f)londl n% fo various cases in this enbodi nent are sane as
the first enbodiSfert@5ng™ fojaﬁ‘Fé:thBnpi‘ﬁE?Iéolfﬁ dSoafiveReed Areddthacked.

control systemthat the presestrew rl‘ﬁent:hé?fl i$ dirigehaPale @RPbked to the
injection notor 10 106 and the nold clanping notor 131, and the ejector

notor 141, too. *f¥aRCES aRh&erastnt }Piﬁv@?ﬁ |1élﬂe€5h°fbé315§5|@|m e85 thraugheed

back cont rotoba%eqoanlw?mﬁ@@w 90 Ofe LG RASI biOofsdAag $656W 03 by
t he position detector rovided at the rear end of the ball screw shaft
110, a pos1tlon detector 167 is provided at the injection piston

165. The position detector 167 detects the position of
the screw 163.
At the rear side of the injection piston 165, a
15 screw motor 170 for rotating the screw 163 is provided in
the same axial direction with the screw 163, the injection
cylinder 164, and the injection piston 165.
The mold clamping apparatus 180 includes a
movable platen 182 having a movable mold 181 and a
20 stationary platen 184 having a stationary mold 183. The
movable platen 182 is connected to the stationary platen
184 by tie bars 185. The movable platen 182 can slide
along the tie bars 185.
Furthermore, the mold clamping apparatus 180
25 includes a clamping cylinder 186 provided at a rear side .
(the left side in FIG. 10) of the movable platen 182. A
clamping piston 187 is provided inside of the clamping
cylinder 186 so that the clamping piston 187 can be
advanced and retracted. The clamping piston 187 that is a
30 driving part is reciprocating-operated based on a supply
of pressurized oil from oil paths 189, 190 and 191 so that
the movable platen 182 éan be advanced and retracted. A

position detector 188 ‘is provided at the movable platen
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15 f'eed back control based on the detection of the position of the cross
head 129 by the position detector 133 provided at the spline 132, and a
feed back control based on the detection of the position of the ejector
crosshead 142 by the position detector 143. 20 Next is an injection
nol di ng machi ne having a detector that detects rectilinear notion, of a
third enbodinent of the present invention. FIG 10 is a cross sectional
vi ew showi ng a schematic structure of an injection nolding machi ne 150
havi ng a det ect grg-t ha t S r h

enbodi nent of tﬁ\ie82 prggé%&ﬁrﬁgﬁt F%ﬁgé%}f gl‘%l’%l rcllgg{ébt')‘lg—l“”Ci(%;of(t)ﬂ"'aﬁ01;l é’dr auﬁ iC

i njection nDIdlM@vahéhipbamﬁo1£ﬁcthd931mdnqauescaldmuvennxna$9usflﬂﬂaand t he
nol d cl anpi ng a r 8 eating cylinder 161 is provided for the 30
i njection apparatu ag}%opﬁ%@%oéégr 162 is disposed at the heating cylinder
161. A screw 163 is di SpoBEG. iIisiide at beockedtdgrgmc gthaderidfil ysehbhatg t he
screw 163 cap be rotated , aboyt an a d can,be advanced_and tracted.
29 An inject?on cfﬁﬁﬁd%?cﬁéﬁ’%‘03r8¥?hﬂﬂ%§F AR LR4ECSiYe PIFtPRe! éﬁr 163.
An injection pi a:mnlﬂﬁécuson oS peagdnadsirée 160 bhechdj@GidoBmBydimger 164
so as to nove in a straight line direction. The injection piston 5 165

that is a dr|V|ﬁ§ ﬁﬁ?tp¥%§§Q£nHBVSEEf?%g Shesabeack Ta8h S°¥8ppl y of
pressurized oi | pfihofumi $+tAAHTa1681 aRchH69n %QdEPan tdhigd1nRirgcthon pi ston
165 is advanced and retracted. The screw 163 t is a driven part can be

advanced and r ett¥RéEBALHP tHe thARj Eeed IR K §P§ﬁr9355Yﬁ#%mgﬁ'tQGSa rod 166

provi ded atiphe 88h1R86: Of HRRVEE! €Y% Jsﬁ:?tuaé BaSH bR C&%tn%%?r erd S
provided at the injection piston 165. The position detector ‘detects
t he position of has a more complex structure than the block dlagram

Referring to FIG. 11, as described above with

FIG. 10, in this embodiment, the injection piston 165 that
is a driving part drives the screw 163 that is a driven

15 part. A position detector 167 that detects the position_
of the screw 163 is provided at the injection piston 165.
A method of feed back control and a storing method of the
original point position ‘information, the detector
information, and the molding machine information

20 corresponding to various cases in this embodiment are same
as the first embodiment and explanation thereof is omitted.

FIG. 12 is a block diagram schematically showing

a feed back control system for mold clamping piston 187 of
the injection molding machine 150 of the third embodiment

25 of the present invention. This block diagram shows
minimum structural elements in order to simplify the
explanation of the feed back control system of this
embodiment. However, an actual feed back control system
has a more complex structure than the block diagram.

30 Referring to FIG. 12, as described above with
FIG. 10, in this embodiment, the mold clamping piston 187
that is a driving part drives the movable platen 182 that

is a driven part. A position detector 188 for detecting
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“the’'screw 163. At the rear side of the injection piston 165, a 15 screw
motor 170 for rotating the screw 163 is provided in the same axial
direction with the screw 163, the injection cylinder 164, and the
injection piston 165. The nold cl anpi ng apparatus 180 includes a  novabl e
pl aten 182 having a novable nold 181 and a 20 stationary platen 184 having
a stationary nold 183. The novable platen 182 is connected to the
stationary platen 184 by tie bars 185. The novable platen 182 can slide

along the tie b t r e I I i Ng appar.at.us 0 25

i ncl udes a cIang%%g$§§+F§ﬂ£fﬂﬁgggpﬁ%%%%%ﬂggf%gﬁrgg? %% éegﬁgﬁg ?%fgm%ide in
FIG 10)  of themomahbéepldtzred8282. A Anetdcanpifnfepd Staork HBnAtrsl pavided

i nside of the cl I cylinder 186 so .that the cl anpi.n i ston 187 can be
advanced and retsr%ggltugg.m éjc{(;loarrﬁ%%goﬁi%n PEYIT RS Og‘ gﬁ%’ﬂ‘%ﬁ?&part

i s reciprocati nghepeeaterbbasEd rnat forsuppldy thef mPr &t az@dnei | from oi l
paths 189, 190 and 191 so that the povable platen 182 can be advanced and
retracted. A poSFOFBATRE SAGFSRERIY FovrgLaUatcatRs idviBE® platen 30

182. The positi eabdaimei©rarkB8aflet £6ttha MOSH! bABodfmdrte angoVabl e pl at en
182 that indicates_a drjven state of the novable platen 182. FIG 11 is a
bl ock di agr am sEXBHARF B FhEEERF nds Bidteded BakKIBITSo| 257R0WGH fthe an

inj ection pistonydbBupic fhiRctAbRChd ALAPHELAINIBLi NS 11508f a4 g, third
enbodi nent  of tKe present i nvention. This block diagram shows m ni num
structural el enBHPEPLR F dére €87 8FRPIN Mpldiag Baphimtiagangf atdrtdased back

conz rol sysiem ehathhscdd £raedi Meidar HRMBKAT . 1R Bdal feedybagk Lantrol
system
y be applied to an injection molding machine wherein a

linear motor is provided at the driving part.
The present invention is not limited to the
above mentioned embodiments, but various variations and
15 modifications may be made without departing from the scope
of the present invention.
This patent application is based on Japanese
priority patent applications No. 2001-155729 filed on May
24, 2001 and No. 2002-060053 filed on March 6, 2002 the
20 entire contents of which are hereby incorporated by

reference.

25
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“has 'a nore conplex structure than the block diagram Referring to FIG 11,
as described above with FIG 10, in this enbodinent, the injection piston
165 that is a driving part drives the screw 163 that is a driven 15 part.
A position detector 167 that detects the position of the screw 163 is
provi ded at the injection piston 165. A nethod of feed back control and a
storing nethod of the original point position information, the detector

i nformation, and the nol ding nachine information 20 corresponding to
various cases in this enbodi ment are sang » the first enbodi nent and

expl anation thereof is omtted. FIG 127is a block diagram schematically
showi ng a feed back control systemfor nold clanping piston 187 of the

i njection nolding ”aChinell%ﬂloﬁy%p%'thhﬁ%ﬁf”bOdi”Ent 25 of .the present

i nvention. This block di agi am sHOWS i fi S TECUraF T¥MEACS™Pn order to
sinplify the explanationaodriheng @adtback control systemof this

enbodi nent . wever, an actual feed Qa k., control system has a nore conpl ex
structure than the bl ock %ié&ﬁ%ﬁﬂ P35 R BT FBeFaf%VHBE PLtdedRY bed
above with FIG 10, in thigetydredi AeBéctile drelrdvehagpifg oF shen 187 that
is adriving part drives the novable platen 182 that is a driven part. A
position detect §F1Y88 B¥ftdetecting 31 the position of the novable platen
182 is provided at the npyaklo Bl 8L6Rad82nedd et 808N o4 1060 sRacke cont r ol
and a storing nmethod of the original point position information, the

det ector i nfor mA€FBREC%ANd t he nol di ng machine 5 information corresponding
to various ggses in this enbodinent are sane as the first enbodi nent and
expl anation thereof is omtted. Furthernore, although the hydraulic

i njection nolding machine is explained as an '

2. The injection molding machine as claimed in -
15 claim 1, wherein the storage medium is a one chip

microcomputer,

20
3. The injection molding machine as claimed in
claim 1 or 2, wherein detector information to distinguish
the detector is stored in the storage medium.
25

4. The injection molding machine as claimed in
claim 3, wherein original point position information of

30 the driving part is stored in the storage medium.
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‘exanpl e of the injection nolding nmachine having a detector 10 that detects
rectilinear notion, the present invention can be applied to an injection
nol di ng machi ne wherein a linear notor is provided at the driving part.
The present invention is not limted to the above nmentioned enbodi ments,
but various variations and 15 nodifications may be nade w t hout departing
fromthe scope of the present invention. This patent application is based
on Japanese priority patent applications No. 2001-155729 filed on May 24,

2001 and No. 2002-060053 gllﬁg%qgm Egnqm)%g%g §33§ entﬁ%%%%o tg&tzﬂof

whi ch are hereby incorporate erence
i njection nnld|mgammch;rwhenammpmo$dn@g marhimevnngoxmﬂﬁlonatdrlven part
driven by the dr|V|n par et ect etectln a driven sIat of the

driven part, gﬁgFﬁ Ibﬁgﬁblﬁﬁa? T &9 QIW%ﬂP% e SGRFE2 L Bt .F'e  The

i njection nol di sggoragdimediasn.claimed in 15 claim 1, wherein the storage
mediumis a one chip mcroconputer. 20 25 3. The injection nolding machi ne
as cl ai ned

6. The injection molding machine as claimed in
10 claim 3, 4, or 5, wherein the detector information
includes a model, a serial number, or a version number, of

the detector.

15

_ 7. The injection molding machine as claimed in
claim 5 or 6, wherein the molding machine information
includes information with regard to a serial number of the

20 injection molding machine and a driving apparatus.

25 8. The injection molding machine as claimed in
claim 7, wherein the molding machine information further
includes information with regard to a plasticizing

capacity or mold clamping force.

30
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"claim1l or 2, wherein detector information to distinguish the detector is
stored in the storage nedium 4. The injection nolding machi ne as cl ai ned
i-n claim3, wherein original point position information of 30 the driving
part is stored in the storage nedium 33 5. The injection nolding nmachi ne
as claimed in claim4, wherein nolding machine information to distinguish
the injection nolding machine is stored in the storage nedium 5 6. The

i njection nolding nmachine as clainmed in 10 claim3, 4, or 5, wherein the
detector information inclyde ; - i (Y

nunber, of the detector.915ﬁ¥$:Qﬂg%%ﬁfgéﬁggﬁgkbﬁ%?ﬁgﬁﬁﬁ%%fﬁgﬁggacﬁgined in
claim5 or 6, weewerfi the pudatiedgngachiins i wheretti tre dniclindepatnficr mati on
with regard to a %Sgégl nunber of the 20 injection nolding nachine and a
driving appar at us. 30 8. The injection nolding machine as clained in
claim7, wherein the nolding machine information further includes
information with regard to a plasticizing capacity or nold clanping force.
34 9. The in%gction nol di ng machine as clainmed in any of the proceedi ng
clainms, wherein the driving part is a notor. 5 10. The injection nolding
machi ne as clainmed in

10. The injectioh molding machine as claimed in

claim 9, wherein the detector is'provided at an output

10 shaft of the motor.

15 11. The injection molding machine as claimed in
any one of claims 1 through 9,
further comprising a driving transmission part
for transmitting a motive force by the driving part to the
driven part,
20 wherein the detector is provided at the driving

transmission part.

25
12. The injection molding machine as claimed in
any one of claims 1 through 8, wherein the detector is
provided at the driving part.
30

13. The injection molding machine as claimed in
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claifrm9, wherein the detector is provided at an output 10 shaft of the
notor. 15 20 25 30 11. The injection nolding nachine as clained in any one
of claims 1 through 9, further conprising a driving transm ssion part for
transmtting a notive force by the driving part to the driven part,
wherein the detector is provided at the driving transm ssion part. 12. The
i njection nolding machine as clainmed in any one of clainms 1 through 8,
wherein the detector is provided at the driving part. 13. The injection
nmol di ng machi ne any | a h g reln t he
detector is égﬁdedﬁggafhgfﬁgﬁieg nggu&% %4 Mggrél%jé§€|§ﬁ§%%%@ _
machi ne as clalm&@vudedamv'@nedmﬁvehapmsti t hrough 8, 12, or 13, mhereln
the driving part may be operated by supplying a hydraulic 10 pressure. 15
20 25 30 15. The injection nolding machine as clainmed in any one of clains
1 through 11, wherein the detector detects a rotation of the driven part.

5

1l4. The injection molding machine as claimed in
any one of claims 1 through 8, 12, or 13, wherein the
driving part may be operated by supplying a hydraulic

10 pressure.

15 15. The injection molding machine as claimed in
any one of claims 1 through 11, wherein the detector

detects a rotation of the driven part.

20
16. The injection molding machine as claimed in
any one of claims 'l through 14, wherein the detector
detects a position or a speed of the driven part.
25
17. An injection molding machine, comprising:
30 a driving part;

a driven part driven by the driving part;
a detector detecting a driven state of the

driven part and outputting a detection signal; and
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.16. 'The injection nolding nmachine as clained in any one of clains '1

t hrough 14, wherein the detector detects a position or a speed of the
driven part. 17. An injection nolding nmachine, conprising: a driving part;
a driven part driven by the driving part; a detector detecting a driven
state of the driven part and outputting a detection signal; and 36 a
controller receiving the detection signal so as to control a notive force
by the driving part, wherein a storage nediumis installed in the
detector, a nenory is store Mo | @ ornatlon
IS stored in the storage %e ?éﬁ%éﬁ1 %QE%Q%%r th%bgfgggﬂge |%%dé§ i oA
nol di ng machi ne aas tol apnedoi ra m@taVﬁ1ﬂdrcth@r¢ha dhEangnpmrtlnfornatlon is
detector information for gé§%59%yl h%Q t he. det ect or qgg%} ntroIIer
conpares the detector infOrRatton 8 r%ﬁ?ﬁq$1}ﬁel§§5? H§H| ﬁ1and t he
det ector i nfor naletentost o extkrioryt he seoms#d/ 130 ths tontesdr, t Bad dedrefdror
information stored in the stor regedlu |s different from _ the detector

i nformation 3tor@°rRHRE nEhot 17 o NS QA EECRESH R G SnBERPFE: as

claimed in claim17, wherein 25 the conmmon information is original point
position information of the driving part, and the controller conpares the
original point position information stored in the storage nedium and the
original point position information stored in the nmenory 30 so as to report
the original point position information

10 18. The injection molding machine as claimed in
claim 17, wherein
_ the common information is detector information
for distinguishing the detector, and
the controller compares the detector information
15 stored in the storage medium and the detector information
stored in the memory so as to report the detector
information stored in the storage medium is different from

the detector information stored in the memory.

20
19. The injection molding machine as claimed in
claim 17, wherein
25 the common information is original point

position information of the driving part, and
the controller compares the original point
position information stored in the storage medium and the
original point position information stored in the memory
30 so as to report the original point position information
stored in the storage medium is different from the

original point position information stored in the memory.
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.stored in the storage nediumis different fromthe original point position
information stored in the nenory. 37 20. The injection nolding machi ne as
claimed in claim17, wherein the conmon information is nolding nmachi ne
information for distinguishing the injection nolding 5 machine, and the
controller conpares the nolding machine information stored in the storage
medi um and the nolding nachine information stored in the nmenory so as to
report the nolding nachine information stored in the storage 10 nmediumis

gi—;f ggr ggt from the nol di ng, megi Q?ljieefCQSﬁrBrﬁAlQilngSEQEﬁgné nd he0RERTY, 15 20
claim 17, wherein '

the common information is molding machine
information for distinguishing the injection molding
5 machine, and
the controller compares the molding machine
information stored in the storage medium and the molding
machine information stored in the memory so as to report
the molding machine information stored in the storage
10 medium is different from the molding machine information

stored in the memory.
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