DESCRI PTI ON | NFORVATI ON MANAGEMENT APPARATUS, AN

| NFORMATI ON MANAGEMENT SYSTEM AN | NFORVATI ON
MANAGEMENT PROGRAM AND A 5 RECORDI NG MEDI UM TECHNI CAL
FI ELD The present invention relates to technique to

use a conputer for the managenent and use of
information. 10 BACKGROUND ART It is a recent problem
that nol ding engineers working in molding plants are
only poorly educated. Howgyel-pipSrhs apparent fromthe
fact that nolding 15 engineers can be qualified as
special class, first class, and second class, nolding
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15 engineers can be qualified as special class, first class,
and second class, molding technique is full of know-how.
In addition, various knowledge other than the molding
technique is required in a molding site.

FIG. 1 is a diagram for explaining knowledge and

20  skills required in the molding site. As shown in FIG. 1,
various more knowledge is required in the molding site
than it is required in operation sites of other machine
tools. Such knowledge includes knowledge for production
management and knowledge for quality management, for

25 example. The production management knowledge includes:
skills for maintaining a molding machine; knowledge of
change in production preparatory plan; management know-how
of operation management/efficiency improvement, for
example. The quality management knowledge includes:

30 knowledge related to molding technique; knowledge related
to peripheral machines of an injection molding machine
such as a fetch machine, an inspection machine for

moldings, and a metal mold temperature adjust machine;



Anong t he above various know edge, what is the nost
inportant is knowl edge related to the nol ding

techni que for determ ning nolding condition to nold new
5 nolding itens. The nolding of new nolding itens often
causes nol di ng defects such as cobwebbi ng, shortstop,
and/or burr. As a result, enpirical know edge is very

i mportant for properly setting conditions related to
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Thus, it is very important that the experienced
engineers educate molding engineers who lead the future
20 molding plants. However, the experienced engineers who
have high level know-how are often involved in the launch
of new overseas plants, the transfer of domestic plants to
overseas, and dailly problem sclving, and unable to spare
time for the education of less experienced engineers. In
25 addition, the number of engineers who inherit the molding
technique 1s decreasing due to molding process being
outscurced or many temporary staff being accepted in the
molding plant. Under such situation, the defective ratio
needs to be reduced and operation ratio needs to be
30 improved in everyday production.
The inheritance of in-house high level know-how
is one of the geals that not only the molding sites but

also general corporations need to achieve. Knowledge



managenent systemis drawing attention as a tool for
achi eving such a goal. The know edge nanagenent system
all ows an organi zati on to manage vari ous know how

wi dely distributed in-house as a database, and enabl es
the 5 menbers of the organization to easily obtain the
i n-house know how that otherw se requires nuch effort
to obtain. The knowl edge managenent system allows the
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incorrect information is registered, it may rather cause

20 confusion, and makes the knowledge management system
difficult to achieve effect as expected.

Now, technique for operating and maintaining a
machine, for example, in a molding plant is also required
for using a machine such as an injection molding machine.

25 Thus, as for a technique in dependence on a specific
machine, the manufacturer that manufactures and sells the
machine generally has high quality know-how accumulated.

Not only the techniques in dependence on a
specific machine but also fundamental knowledge related to

30 molding described in materials of molding technique
seminar, for example, is information that the molding
machine manufacturer can obtain. Additionally, knowledge

acquired by an engineer of the manufacturer who, when a



3 nol ding machine installed in a custonmer nolding site
fails, has been sent to the custoner nolding site for
troubl e shooting is also retained by the nolding
machi ne manufacturer. 5 Therefore, the use of know how
accumul ated by the machi ne manufacture all ows users of
the machine to operate the machine very efficiently,
and the know how can be expected to be of very high
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invention is to provide an information management
apparatus, an information management system, an
information management program, and a recording medium

20 storing the information management program that allows the
user to use the know-how accumulated by the manufacturer
of the machine to make the operation related to the
machine efficient.

At least one of the above objects is achieved by

25 means of the following apparatus. According to the
present invention, an information management apparatus for
managing information related to a predefined device,
includes a basic information database configured to store
basic information related to the device accumulated by the

30 manufacturer of the device and a user information database
configured to store case information related to the device

obtained by the user of the device.

When using information accumulated by a



4 manuf acturer of a machine, the information stored in
the basic information database, a user can use
i nformati on of high quality based on eval uation
i nformati on managed by the user information database,
which results in the use of 5 high quality know how of
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BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a diagram for explaining the knowledge
and skills required at molding sites;

FIG. 2 is a schematic diagram showing a

20 knowledge management system according to an embediment of
the present invention;

FIG. 3 is a block diagram showing the hardware
configuration of a knowledge server according to an
embodiment of the present invention;

25 FIG. 4 is a schematic diagram showing the
functions of a knowledge server according to an embodiment
of the present invention;

FIG. 5 is a schematic diagram showing an
injection molding machine;

30 FIG. 6 is a schematic diagram showing an
exemplary web site of a knowledge management system;

FIG. 7 is a schematic diagram showing an

exemplary page for searching external knowledge;



exenpl ary page for searching external know edge; 5
FIG 8 is a sequence diagram for explaining the search
of external know edge; FIG 9 is a schematic diagram
showi ng an exenpl ary page show ng search result; 5
FIG 10 is a schematic diagram show ng an exenplary
page showi ng detailed information; FIG 11 is a
schemati ¢ di agram showi ng an exenplary page for
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search of entire text; and
FIG. 16 is a schematic diagram showing an

exemplary page showing the result of entire text search,

20 BEST MODE FOR CARRYING QUT THE TINVENTION

Embodiments of the present invention are
described below with reference to the drawings. FIG. 2 is
a schematic diagram showing an exemplary configuration of
a knowledge management system according to an embodiment
25 of the present invention. A knowledge management system 1
shown in FIG. 2 may be operated by a user company of
injection molding machiﬁes. The knowledge management
system 1 includes a knowledge server 10 and terminals 20a,
20b, and 20c (hereinafter may be collectively referred to
30 as “terminal 20”) connected to each other via a network
such as the Internet and an intra net.
The knowledge server 10 is an information

management apparatus for managing information related to



managenent apparatus for managi ng i nformation rel ated
to 6 the injection nolding machi nes used by the user
conmpany. The know edge server 10 provides information
to the termnal 20, and stores and manages new
information received fromthe termnal 20. 5 The
termnal 20 may be any suitable term nal having
comuni cation function such as a personal conputer
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according to an embodiment of the present invention. The
knowledge server 10 shown in FIG. 3 includes a drive unit
100, a secondary storage unit 102, a memory unit 103, a

20 central processing unit 104, and an interface unit 105,
each connected to a bus B.

The interface unit 105 may include a modem
and/or a router, for example, and is used to connect the
knowledge server 10 to the network 30 as shown in FIG. 2.

25 The knowledge server 10 may use a knowledge
server program provided by means of a recording medium 101
such as a CD-ROM. The recording medium 101 storing the
knowledge server program is set to the drive unit 100.

The knowledge server program is loaded and installed from

30 the recording medium 101 to the secondary storage unit 102
via the driver unit 100.

The secondary storage unit 102 stores the

installed knowledge program as well as files and data



The secondary storage unit 102 stores the installed

know edge programas well as files and data 7 needed

by the know edge server 10. In response to receipt of

an instruction for activating the know edge server

program upon the activation of the know edge server 10,

for exanple, the know edge server programis read from
the 5 secondary storage unit 102 and stored to the
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to an evaluation function unit 119, an administrator function
unit 120, and an index server 121.

20 The web server program 111 corresponds to a
computer program generally called HTTPd (HTTP daemon), and
causes the knowledge server 10 function as a web server.
That is, the knowledge server 10 uses the web page to make
the functions of the kncowledge server 10 available to the

25 terminal 20. According to the above arrangements, the
terminal 20 does not require special software for
receiving the service of the knowledge server 10 as long
as the terminal 20 has a general-purpcse browser installed.

The external knowledge database 112 is a

30 unchangeable database that stores information related to
the injection molding machines used by the user company.
It is noted that the external knowledge database 112 is

not a database constructed by the user company by



the injection nolding machi nes used by the user
conpany. It is noted that the external know edge

dat abase 112 is not a database constructed by the user
conpany by 8 accunulating its own know how, but a

dat abase in which basic information related to the

i njection nolding machines accunul ated by the

manuf acturer is provided. Thus, the user conpany can
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defects caused by the injection_ noldi ng machi nes.
molds; countermeasures to molding defects; various cases
accumulated by the manufacturer, for example.

20 Particularly, information related to injection molding
machine for dissolving basic defects such as “cushion
defects”, “cycle anomaly”, “filling peak pressure anomaly”,
“motor temperature anomaly’”, “ball screw temperature
anomaly”, for example, are accumulated. According to the

25 above arrangements, the user can use the information
stored in the external knowledge database 11 as primary
information (basic information) to find out
countermeasures and/or tips for dissolving any defects
caused by the injection molding machines.

30 Since the user is not permitted to change the
external knowledge database 112 provided by the

manufacturer, the information stored in the external

knowledge database 112 is prevented from being changed



30 Since the user is not permtted to change the

ext ernal know edge dat abase 112 provi ded by the

manuf acturer, the information stored in the externa
know edge database 112 is prevented from bei ng changed
9 accidentally. A general database managenent system
has function for restricting user access, which can be
used to prevent the user from changing the contents of

t he aEéE&%%E?lﬂyqo fg&ﬁ? t%@Qﬁﬁa&é%maﬁ%ﬁéﬁé%ﬁtéygté@ has

and/ or 5 additiona no means for angi n
ext efnaftictfxiragestibectingpneerdadcess usdrichntenflaeaysed to

t he b e ed fr C ina the contents
of  t BESsE ng GoBE KRR SO RAO RS SRHE o
knowkrtgenaatiaoand eddd datsabtamst0 1dat abmbiee dfrartistdyi agd/or

case _i.nformati.on i.ncludi ng cases _and . know how

R cURPAE B Yo nd T (BRI ASa P ARG ey S ternal

I nf oagRibade SUCh iaspibei ddltsaticep DitdrHadeath@Nuser can
stored in the external know edge dat abase 112 and the

i n- hBEsRreYghvadedgemochantay th8 rerests pfethpoteternal

eval uabi oengeantabassupiecti ve eval uation nade by the
user on the information accunulated in the externa

know edge dat dithgs dnthousmdmard edpn- fatakasendibedigea
fb’it aﬁéﬁgbééé fidic lslﬂgkﬁg? t eefiBESErﬁ%t{cﬁ'? Lﬁglté&ﬂgéﬁé chgggke and
e 1nfo n ed above

infornmation. The cas rmati o eSCri

i ncl kaes—ha) darvmuhated dyuithedugert Hesaid] @indgsstordary

and ' ion . inf ' . Lne
ecutnroraatidl suh' 5 T W0 BaBL el of i RE I rorea
rel aiedthe emtientneihakoewlsidget detabfasetiloh amil dhagin-house
machi nes, accunul.ated b he user jitself: information

ol ot BV dribile Yif A sBIE) o Lh¢ osive BxBH IR mpans
18 oceshjectivallezbedabion hadésey theebder dnhftBeEnBhAf®fination
related to nol di,ng techn%g%Fs accumul ated b t he. user

i t sePFCUPRFTSThiloAE b3t ato KPREL TS pse 112 and the
gqui RAERbuSE KrderleAhe cdd@ibasel dii BUi ARG IRRS tACHAEd &Ld

resulting from the information.
The case information described above includes
20  know-how acquired at the molding sites, and application
information related to the machines accumulated by the
user itself such as: information related to maintenance of
the injection molding machines accumulated by the user
itself; information related to preparatory plan changes in
25 manufacturing process accumulated by the user itself;
information related to molding technigues accumulated by
the user itself; information related to the peripheral
equipment of the injection molding machines accumulated by
the user itself; and information related to function for
30 disscolving failure such as molding defects.
Therefore, the in-house knowledge database 113
is a database in which information is accumulated as the

knowledge management system 1 is operated, and corresponds

10



the user itself; and information related to function
for 30 dissolving failure such as nol di ng defects.
Therefore, the in-house know edge dat abase 113 is a
dat abase in which information is accunul ated as the
know edge managenent system 1l is operated, and
corresponds 10 to a database of a so-called know edge
managenment system w dely used. Know how of the user

itsel,f. i.s t i.n | N- base 113.

The: Pt 2oRBERHRE Brcl phlcdifed RGBS AARRS I eysten

st or iwigledlgcusedt fHnogshowoof edtaniser thsélhded asiceuhalated

associ ated with infaor i on istered in the in-house
fiBe R i $oRhasd 160

know ase rch function unit 115 is

a unit for sertehitigcheforibs idutabaesm 1he axtedaghbase for
kpow edge da%abase %0 112 and/or the in-house
kRowSdRgerdatapierty £3183s kPP ™Pe ey | BRAY T&SHditei B

tr ang@sbbedtéd am i e nfFeifa fitdn 2gikhere@d SRl @0house
function_unit 116 is a unit for Tregistering

i nf o RRFILBRIE rdpihaseedlfrom t he term nal 20 to the
i n-house know ﬁ?@%&%ﬁbﬁﬁlﬁc% u\qyi%nﬁ%‘:ié fd(')rﬂglrei@l £dp

20 transnmts a docunent file, for exanp
managed rchang syfdrmeitdanwirom tihe extornat iknowlekdge database

gi gHhat] faynct.i.0 It [ 0 t
HPe 02 phor i L Rotife kb ool e85 d IR EHERR on
functriegmignal dnditdon tinadnsriigrted?@romt thewergpiaal 20.
docunent fil e, for exanpl that the termnal_ .20_has,
requested for Tr'e er lggg??%?ﬁt uencz}{'tlf)gcﬁréjdtpﬁsels a unit for

dat alregéstédingnih foreaehdn theansetititedetirai ttaechedriihel 20
10, 3 a0y Koo aho LUnEEL 00 Lt AES. Loy
09N lepovrEnunatyl a doewheftgerilld, Feansxihsle R bLB- RONSGd
know ,edge dat abase 113 can, manage not only information
i t selit BgEogidlion with the information, the ‘registration
function unit 116 registers the document file to the
attached file database 114.
The reference function unit 117 is a unit for
20 retrieving a document file, for example, that the terminal
20 has requested for reference from the attached file
database 114, and present the retrieved attached file to
the terminal 20.
The know-who function unit 118 is a unit for
25 searching and registering individuals who own know-how and
knowledge. It means that the in-house knowledge database
113 can manage not only information itself but also
locations (location information) where the information is
available, the location including individuals who own the
30 information. The know-who function unit 118 can search
and register the location information.
The evaluation function unit 119 is a unit for

searching and registering evaluation information stored in

11



| ocations (location information) where the information
is available, the location including individuals who
own the 30 information. The knowwho function unit 118
can search and register the location information. The
eval uation function unit 119 is a unit for searching
and registering evaluation information stored in 11
the i n-house know edge database 113. The admi ni strator

funciih@n; M du29nbs18addid QLeNp{ it @i ni ng function
of the k%omﬂedge gerverd%k)%ﬁgk Ee ﬁ?y t he
admi ni strat or e eHBikbowatye foprveon cariwd@0 SsFarunit

PXATPhE: md (6 AUTHE PLAALAM (N hEOR U dack? Bl 06 UES s on

functio ayout of “user
screenlyaUMEfadmahnenrétmrluﬁhagengnusxﬁdge'EbEVendean use.

121 ci ation between. nfor
o EBE e E e R R E t o LA b Bng p 2 o hpces
t he euhettrai ﬂmowdedgleg deHeahayeut 14f angbrdaetieebicé i 4 @%en
nana ed by the attached fil e database 114.

for
The e&@p;g %Frf;?-°§’t |f EtTRRPDMAMNSFRF ect i on nol di ng

machi ne that tiR Ys8Ex COOBANY 10U SRASESs %%@o%%ﬁ%uﬁﬂi QBtween
the _manufacturer is described below FIG is a

sche#BEPENALICH BgPafed HoNithe aR~ Esz'e-wlﬁwlueﬁlp@c@ammse 113
%! dipg Eﬁém%rnahnkﬂ)ﬁecﬁge Uhlaflenot £64 aarid”d%‘&‘ﬁn@ﬂt files,

unit; 512 denotes a clanpihg unit opposit
i nj e&0F opxamiilie, 5managed Pyidhet estachesd &:ﬁ@ dazt;hbavee 114.

frame supporti g j Lt
cl anpi ng unitT@%?%QET51$§F§#&%%tP£%ecf%%héﬁﬂekgion folding
t hat maghpes thatthehe npeet | companyt pufclaresaadd sses from the

support e the nD|dI e fr 513; _ 581
deno%}é g ‘g%‘. ovt bn?gﬁgowéng dljsr &8t Forggratic

1%he dmp@nﬁhmmouﬁng énaﬁ&m&mé;y54ﬁjd@mﬂhESmadmﬁgamaéﬁﬂﬂb.

unit including a_fixe tal. nold 544 and .3 npvabl e
metal 25 uni ?IHSE%G glba 3 ?@P@Wgh%fltnjoeﬁmg YBpbort’ed

by thénotes a clamping unit opposite the injection unit 511;
513 denotes a molding machine frame supporting the
injection unit 511 and the clamping unit 512; 514 is an

20 injection unit frame that supports the injection unit
frame and is supported by the molding machine frame 513;
581 denoctes a guide provided in the length directions of
the injection unit frame 514; 543 denotes a metal mold
unit including a fixed metal mold 544 and a movable metal

25 unit 545.

A ball screw shaft 521 is supported by the
injection unit frame 514, the ball screw shaft 521 being
rotatable, and an end of the ball screw shaft 521 is
connected to a motor 522. The ball screw shaft 521 and a

30 Dball screw nut 523 are engaged threadedly. The ball screw
nut 523 and the injection unit 511 are connected to each
other via a spring 524 and a bracket 525. According to

the above arrangements, the rotation of the motor 522 is

12



injection unit frame 514, the ball screw shaft 521
being rotatable, and an end of the ball screw shaft
521 is connected to a notor 522. The ball screw shaft
521 and a 30 ball screw nut 523 are engaged threadedly.
The ball screw nut 523 and the injection unit 511 are
connected to each other via a spring 524 and a bracket
525. According to the above arrangenents, the rotation

of tEnPDEQg 5240 .S.;:Lné]rgr m\i%t B9 tﬁ%%dn{ﬂl %rtlggt bﬁ N

t he conbination of the screw shaft 5
bal | bat} eseran sh3t 5211atands ,theabel;l evcnaw nus9d23anthathds,

i negr N angf eried r acket T
oy eBLp B s SHEESLErAl ifegl o AP (B8Rsedifen <o
di retthédm:sackajn cabed Bye drraakedwsSAS 'Jemdnctdeel aﬂnjzgcaigm_de

It ack, and forit.h. eatin der_51
& PRt AERGL R "kt Rl AT g hy Prceed sthe
f aci ﬁlgjé@tm ainitto5t hemdwid baick Eh& f&th.and an
i njection nozz| 3_1 516 is 3|9r,0\g@tralreg t.the 10 front end
(at the left éndrSRHRISYH)N he heatisfy o theepracket
515. 5b9, agih tHeRRind BPPDRMerOB15i SaPiRY i AR%aA (EHethe left
heati ng_cylinder 515. A screw 526 is provided in the

i nt eiNofF1®f Fhe MEalR nipi8ALivGepoBaEe 5azlr{>‘d lssPrpVaBed at the

eckerghnd & tlae(iRet Dee it ianfz&efd) e eqbl ABSL
FI G 53 and 15 rotatable. The back end of the screw 526

(t hecyigrdererd S i nIn| @dnsalqrs subppereedloy ia puppoded myp
nmenb tqr i t:it.a : t
Supporehentihg cyIindEE IR & oBPd ST RREP 0 P he
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(LA A 2 SERMECL Py 10 Bosoeond elue. ST

screw shaft 585 fiigs€éngagesl motor 583 is attached to the
supporting member 582 such that the rotation of the first
servo motor 583 is transferred to the screw 526 via a

20 timing belt 584.

A ball screw shaft 585 is supported by the

injection unit frame 514 in parallel with the screw 526,
the ball screw shaft 585 being rotatable, and is connected
to a second servo motor 586 via a timing belt 587. The

25 front end of the ball screw shaft 585 is engaged
threadedly with a ball screw nut 574 fixed to the
supporting member 582. According to the above
arrangements, when the second servo motor 586 is activated,
the rotation of the second servo motor 586 is converted

30 into linear motion by the combination of the ball screw
shaft 585 and the ball screw nut 574, that is, a screw
unit 592, and the linear motion is transferred to the

supporting member 582.
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threadedly with a ball screw nut 574 fixed to the
supporting nenber 582. According to the above
arrangenents, when the second servo notor 586 is
activated, the rotation of the second servo notor 586
is converted 30 into linear notion by the conbination
of the ball screw shaft 585 and the ball screw nut
574, that is, a screw unit 592, and the linear notion

i's transferredpyf JpRSat SUPRSY tinad ; ARAbE!, Jg;%iltéééfhfs

operation of the injection unit 511°rs
bel odesthikedrdmdwwenent st ep, the first servo notor 583

is activated t roﬁ%ggufém% 52@h%a .ﬁ£§5£%ghnﬂotor 583

belt 5 584 unti screm1 OV es
pr edétseaqtimteqoasl robatd tidhet Iserewgﬁts dnnraecﬁhleonmmdfl}ﬁélt

o7 SEAcHh et ackRR SRl heCheetEdd AoPEsRFrompined

515. pASlth@n SEIeWh22 Gighy edilakear dn Fhe. el .t ednr @8i8 step,
is retained in fraont of 10 the screw 526. |In the next

i nj eCBFPOR 5% dFoVARefnf &t e RoPPRE SbAs and dpelisated gnd

a finedte@tal 1R Heddfng AR iR rSEEONT A &IHLO SEPLRT 55836
is activated so that the ball screw shaft 585 is

r ot al'8¥edi kATt nthey MRl tedbgesipuis gptadinedsiapfrast of
I{he sHEPOLLtd NG agenber 582 is noved as the rotation of

the ball screw shaft 585, and noves forward the screw
526 (in the |18ftthei ﬁ@étlmaqtlpnest@)‘ ahengectédn nozzle

resi 816 el@ sedn té 4€ n#l)ggd E}'@%a_sL ChLEVY ' ‘i‘mhn{ﬁg t &?dcond

in a cavlt pace orned between t I'xed
nol dSSMO em:o:tcaf w8babs eacliyatedakonbhalt 5#& bﬁhé stmlm@ft

|u2|c|tu 25t a O%%Z%Epl‘t}égeﬁ?l %ﬁ" The : grg;é—);gpg)blftlngS%’lsa step,
15 e bhe ShPpdrting hembweerbdhdas fnbxecdi g8 afhen rbhatamd dhehe
toggkalEU§gng s g%t 98 ,\gﬁg %oves forward the screw 526 (in
the left direction in FIG. 5). The melted resin retained
in front of the screw 526 is injected in a cavity space
547 formed between the fixed metal mold 544 and a movable
20 metal mold 545.
The clamping unit 512 is described below.
The clamping unit 512 includes a fixed platen
551, a toggle support 552, a tie bar 553 built between the
fixed platen 551 and the toggle support 552, a movable
25 platen 554 that is opposite the fixed platen 551 and
movable back and forth along the tie bar 553, and a toggle
mechanism 556 provided between the movable platen 554 and
the toggle support 552. The fixed metal mold 544 and the
movable metal mold 545, opposing each other, are attached
30  to the fixed platen 551 and the movable platen 554,
respectively.
In accordance with the toggle mechanism 556, a

cross head 558 moves back and forth between the toggle
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25 platen 554 that is opposite the fixed platen 551 and
novabl e back and forth along the tie bar 553, and a
toggl e nechani sm 556 provi ded between t he novabl e

pl aten 554 and the toggle support 552. The fixed netal
nol d 544 and the novable netal nold 545, opposing each
other, are attached 30 to the fixed platen 551 and the
novabl e pl aten 554, respectively. 1n accordance with

the S
s;tg%@% i neehanl %é%vmec 5&&% %ar@¥§§o

and fo ween t he tog g port and the
movalihet pshaven ,ssndbyolaswlmt the r(mtﬁblghmyenaﬁﬁﬁ
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s tha no IS close cla ne
BRIVt 1 apale e Tred TBIE Fooghs e ehanbe sue
|ncluﬂeﬁe@ toggle Iever 561 supported smnngably to the
cross head 558 e lev 562 10 SUPRQr
swi ngably to f%éanég ﬁgFW65§§rp%ﬂﬁ 51 gﬁggéearm
563 sepRanisd sHM aﬂabhaeé Q& tﬂaﬁ;gﬁevm@r @&t edppbbded The
oggl e levers 561 and 562 are |nk connected, and the

t 0ggFELNgRREY 562 tRRICEPRS thegdl €58 n? 569H e LrVRK- 062
f@nngg sgrtéé slvﬁn@ggl%" o, tie Balh18csgwaitalls 2564nd sa

suppo swi ngabl o the toggle support 552, and the
bal | t@@géw a@haﬁf&3 §ez:p<ah*@r—'ca S@wnga‘s‘)ére e 9e5ablgaplaien

the gkgss 'ﬁ?@% g%’i% h.év agad JLir egsledly - llﬁks-@Bf{Hected

notor is atta S|de of the toggle support
552 fod theatdigny et heve:al$62 200G thewtsdmfe 8884563 are link-
Accorghng i t he above arrangenents, when the servo

n d. .
mot o 1'S actlvated, the rotation of the servo motor is
thnverted intcﬂdladdamlnntlanbdﬂﬁ tsleeew osli Mats6dn 1ef stworted

swingably to the toggle support 552, and the ball screw

shaft 564 and a ball screw nut 565 fixed to the cross head

558 is engaged threadedly. A servo motor is attached on

the side of the toggle support 552 for rotating the ball
20 screw shaft 564,

According to the above arrangements, when the
servo motor is activated, the rotation of the servo motor
is converted into linear motion by the combination of the
ball screw shaft 564 and the ball screw nut 565, that is,

25 a screw unit 593. The linear motion is transferred to the
cross head 558, and moves the cross head back and forth in
the directions indicated by an arrow C. That is, if the
cross head 558 is moved forward (in the right direction in
FIG. 5), the toggle mechanism 556 is extended, and the

30 movable platen 554 moves forward, which results in the
closing and clamping of the metal mold. If the cross head
558 is moved backward (in the left direction in FIG. 5),
the toggle mechanism 556 is bent, and the movable platen

15



ball screw shaft 564 and the ball screw nut 565, that
is, 25 a screw unit 593. The |linear notion is
transferred to the cross head 558, and npbves the cross
head back and forth in the directions indicated by an
arrow C. That is, if the cross head 558 is noved
forward (in the right directionin FIG 5), the toggle
mechani sm 556 i s extended, and the 30 novabl e pl aten

554 r [ I ' clasik

cl anpg?%grﬁ% &{ E%C%g?g@' &I’;D"fldﬁs #JF E?%EQC%IEE? ehgg%hgg%S | sthe

novenebaktkward (in the left direction in FIG 5), the

t oggl e mechani,sm 556_is bent,..and the no | e aten .15

559 moves. baclinFa SoRRT e STt 41 REeTiRah o FheoFah ot
nmet alktheohskabAe @jlecenrssmi t Thélefjscpsowinded 500 hhe frack

q% the novable platen 554. The ejector unit 571 has
the §°$H"I’H§H ‘nG® SACEFRTRIM JrRT(ABYYh SRTEratrenti Ryl

t hr oggl méfp1@wekhe AEtRIsaW| @he4brodtherd eRbreds (the
thereof (the right end in FIG 5% reaching the cavity
B

spac&ighy.engh ingFdBt op) rERPUVSE ERBWFAVIsoPPEER PH 1 R

rear e]fj’écié&he rddl QEber sRovh)( idkovi8eheid ﬁiedgreiaE} 5tGhe)

a balT screw 10 shaft 572 that is provided in the rear

of t Réeefectim rldn thedlein stidg by BIGeriVo Bobatl (seiew
: | . : .57
ﬁg\'\%gﬁ@%? tpal %?CQ%‘FM in/pnd hf&%d%gf' §B§C%?‘g@9°’* Yoa

screw sha According to th
ar r apgénegitastedMpynat berves grororninot skowadt;i watled, bahle screw

rotatjon t.h I or ' ert in
[i neé?gn% |cﬁ?ﬁ%@ﬁgﬁégcéﬁﬁﬁQ%%:%§n£§?0§%¥§ ﬁgﬁgwsgégg} >72.
shaft 572 and adeerbdahly scrihe abbve73rrdrigments, ahscridwe

unit _594. The ILneartnDtio %ﬁ traﬂsgerre% %BFthe

ej ecPBFV? I TUNd St RESET R Or H6d IR 19k O EBEOPSHTH moter
Wvess baslkerted fiatbhlimedhencdibachy oftse idbehbeakedo®yoMRhe
arrow D, 20 The_ screw units 591 through 594 used faor

the PRA}cCERDh SHBRE: ne? ARNINE Ry bR iRbdutn S4dy Pt Lo,
of tBesci::éﬂv affitosouD| ARy NMBRERrNRo t B O rahkrefrdd&o the
screg%ggééf rod, and the ejector rod and the ejector pin moves
back and forth in the directions indicated by an arrow D.
20 The screw units 591 through 594 used for the
injection molding machine may be used in any part of the
injection molding machine. Some or all of the screw units
may be roller screw units or ball screw units.
The procedure of the knowledge management system
25 1 shown in FIG. 2 is described below. In the case in
which failure has occurred in the operation using the
injection molding machine, for example, when the user
using the terminal 20 requests the knowledge management
system 1 to transmit the web page of the knowledge
30 management system 1, the web page as shown in FIG. 6 is
displayed in the web browser of the terminal 20.
FIG. 6 is a schematic diagram showing an

exemplary web page of the knowledge management system.
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may be roller screw units or ball screw units. The
procedure of the know edge managenent system 25 1
shown in FIG 2 is described below In the case in

whi ch failure has occurred in the operation using the

i njection nolding machi ne, for exanple, when the user
using the termnal 20 requests the know edge nmanagenent
system1l to transmt the web page of the know edge 30

, b i BoFl S an
ManagraBily, 43I shdith Web rR8Jes ash Shelus || @35 éilz:a;n%l'eé a

di splayed in the web browser of the term nal .
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operation 5 mg ent26d8texfheeanthrpgadexiinkeanth page link

link 2011 is.alink to an entire text .search. page .in
whi chOsHSHE TR £RET SSATHEPIRNOW BUSE GRPL6RsH" 1728

and bReeinzlhnowllkagul &dgdaseat aPased thd ah-hbése knowledge
knowl_edge server 10 can be requested. 10 The new
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information, and knowhow, for exanple, acquired by the
user 2 T dorUFShSe IREDYEIgONopegat Fon Teg3iS6AT 20T FFSLS,
15 a;fegh it idh WAhE N - SHAACE ol Se Ry ded a8 th
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i ncludes. a nol ding case button 2014, a nol ding

procedure butt 201 | di d t. :but . .
and a general 1?1%1‘ égrrg?lll%% %ﬁtegﬁefgé%aﬁlg}% %)%gﬁ%ﬁqéﬁm 8
D Therewplah ngn ehses butdmfmc20id4 psowaidada tfomr bperating the
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case button 2014, a molding procedure button 2015, a
melding defect button 2016, and a general information
button 2017, for example. .

20 The molding cases button 2014 is a button for
displaying a web page for searching information stored in
the in-house knowledge database 113 limited to cases
related to molding. The molding procedure butten 2015,
the molding defects button 2016, and the general

25 information button 2017 are buttons for displaying web
pages for searching information stored in the in-house
knowledge database 113 related to molding procedure,
molding defects, and general information, respectively.

The external knowledge operation region 2018 is

30 a region that provides interface for operating the
external knowledge database 112. The structure and
function of the external knowledge operation region 2018

correspond to those of the in-house knowledge operation
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the in-house know edge database 113 limted to cases
related to nol di ng. The nol di ng procedure button 2015,
the nol di ng defects button 2016, and the general 25

i nformati on button 2017 are buttons for displaying web
pages for searching information stored in the in-house
know edge dat abase 113 rel ated to nol di ng procedure,
nol di ng defects, and general information, respectively.

The extesnalgllenowredags, Qnel-at mgg;%@%p%%%ibﬁeréﬁ@l 2018
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2022b Each button is a button for 5 displaying a web
pageP¥bFC%ear ching i nformation stored in the externa

know edge dat afpasexid2n£0MHRSNeAgE NGatabdRe 11bubtoFes
The external, know edge dat abase 112 stores _information

si ni FRformRtien simdlel th WRé shoredisk: fdekABuhewrp

ﬂﬁt af&ﬁé@lé&g?e dﬁﬂ!aﬁﬁsé' iP.WS wnlenUseioh® WL ukBe tdenes ahe
i nfornmati on obtained fromthe external know edge

. : . g
dat apgaserall Anformappion Ohtadaedptron e exdephat ykeeaiadge
of i ' r.el to nol ding defects fromthe
exte?égﬁgﬁﬁ%%Pgdag ?g&%atabase 112 is given below As
w || be appred aleedrbptow ont legekpbdaedyarsyspéninformation

accordin th Lesent . enbodi n |l.ows th Ser.to
S P ERLRGed o RB1BE R e IO SR e Adeiha "Endi¥flade
It alasebdde? 1dr2d ishgiver Heriser . knael etifk bal atppreséatédd. below,

R S PRk S SRR %, FRe3-RL Ennoaimens.
allows the user to perform entire text search of the
external knowledge database 112 and the in-house knowledge
database 113. If the in-house knowledge database 113

20 stores sufficient evaluation information and case
information, the entire text search is useful. In the
following description, however, the case in which the in-
house knowledge database 113 has stored little evaluation
and case information in the initial stage of introduction

25 of the knowledge management system 1 is described.

When the user clicks the molding defects button
2021 for searching information related tc molding defects
from the external knowledge database 112, a web page as
shown in FIG. 7 is displayed on the terminal 20. FIG. 7

30 is a schematic diagram showing an exemplary external
knowledge search page.

The in-house knowledge search page 202 includes

a keyword input region 2021, a searching object
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information, the entire text search is useful. In the
foll ow ng description, however, the case in which the

i n- house know edge dat abase 113 has stored little

eval uation and case information in the initial stage
of introduction 25 of the know edge nanagenent system 1
i s described. When the user clicks the nolding defects
button 2021 for searching information related to

ol daéglﬁkﬁﬁ@ﬁ rebiom 2002 4t aiBpl ak nowiadaestghabase
112, a web shown in FIG 7 is displayed on the

Ler nEREPOREX EO& 7380 4 SR TS REREER Dilitas BBEEhovihiRy
an_ exeyRbAl itkekaglon kil adog 31 Gh 2A9EnpIbeLng

i n-house know edge Search page 202 incl udes keywor d
i npukeyegrdms2@2seagck dwichi Ajeoppeeehirg @@éegha@qewatlon

regi 2 spl ay,
e O D e R
i npubbjegt on ThE2 $epscla oxrdgrodebogna o tqm@oabokew@fr ds a

: : t]
Fogr SHBYIPA 26 ASi ARy Mer PR 5T HRIYE PR g
obj eetsulte aszeaaﬂctbpbaym d@legaahrbrsmdhnbhm.‘oﬂomtl is a

0- bo desi ghat i he order in which search
7 osuPibCar For TrplSELlRie Wl pEattiramatt 6 5B |+
B buhéeledqy seraagnidfing the search request to the 10
know edge servyer 10, The fol | ow ngPdescrl tion refers

to FIG 8 FI&e fgliewing ARRGTdetdPAgF 2R oo kpfai Pt ngFIG-

an eﬁeﬂPl@réécﬁl%%ﬁéhdlﬁrﬁﬁ(tf@rngkpkﬂmﬂlﬁﬂ% e%ﬁﬁlz&f\ﬁ search
user inputs a keyword, for exa in the exter
knomPEd@%t%@EﬂcHnﬁﬁb%dQ@Q f@ealnBPdwgﬂ?dﬁE%%é 2 ekerend,

20, apf &tifkeS tHR $herdx38HGNknbMIdRR F2%cnt PEge 202

termnal 20 transnmits the search request requesting
¥or dherkavedirn pheheewxinalnd0, kandl edigks dheaphset jskarch

Easaggngmqﬁget\ﬁﬁryﬁﬁnﬂ%]ﬁ%%o)craggrﬁi@ml gea;.‘éh request
positidn whi ch I's the
requesting for the search in the external knowledge
database 112 to the knowledge server 10 (510).
For example, if cushion position which is the
20 1limit in motion of the screw in the forward direction
deviates in the injection step, the deviation is referred
to as a failure called “cushion change”. If the screw
moves forward beyond a l1imit at which sound items can be
formed, this failure is referred to as “cushion defects”.
25 In such a case, the user can input “cushion” as the
keyword and request the knowledge server 10 to search
information related te “cushion”.
Subsequently to step S10, in step S11, the
search function unit 115 of the knowledge server 10
30 searches information related to molding defects matching
to the condition provided from the terminal 20 from the
external knowledge database 112, and generates a web page

(hereinafter referred to as “search result page”) for
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20 limt in notion of the screwin the forward
direction deviates in the injection step, the
deviation is referred to as a failure called "cushion
change". If the screw noves forward beyond a limt at
whi ch sound itens can be forned, this failure is
referred to as "cushion defects". 25 In such a case,
the user can input "cushion" as the keyword and

requgsi Iqu;gpQﬁbegggréﬁﬂﬂgyhlig to search information
reIateJ?to "cushion". Subseq uentlglto step S10, in step

S11, the seaSslSPERERtLA tnister15Lbs %WH§Q?Ro§ﬁ%dg%hen the

servgep 1030582660878 11 QeMRhiOkn&wel Ried skevap! £ ng
defects matching "to the condition provided fromthe

t er nkhasRE S the sharchxiasiil PrRaEdViedde derabask 202 the
and 98 et u%t“g9g§a§£ dl(sgﬁ%?leaa{ﬁ &hd Gkp' f)fgwl:;%: Bt the

searc resul't page splaying the searc
resutesmisub2@guénBly to step S11, in step S12, when

the web servenqprgoram L4, ot heaknonedag,sever 10

transmts the's F es Ul page to erm na
t he &xeamplaty rseaurbh p@egﬁlu padies pl ye kdarchheesebt page 203

br ows of, t t 20 ($13). G 9.is a ..
Sehontore i Eiean S meiids s TRkt P dateRmbich
PRgesedAeh&EFreh tREUbttdiala RASwlsdhpmtiatabkke 182 using
includes a list 2031 of information 10 searched from

the EREFNATOMhORIERLR dat dD&se 1122 AT AGCIERES kelyora -

" cushipane” Theenhigt” 208 gaialudesn” | I‘t jate” t BRAR" ,
"sender" organlzatlon updat e" evaluatlon
for eﬁE#ﬂW%@ﬂﬁ ffPﬁf%ﬁ?hu%ﬁﬁm thénf?¥W4§§°nbr|efly

i ndi cates the ﬁ@nh%m%ﬁe@fbn&l&heznanéﬂégatﬂhgncoﬁlasnts of
"theme" indicates the category of information.

Isentbe " infuimadion - anThedi e@@ﬁllnﬁhcaﬁaﬁytbee¢QEEG¢ﬁ¥ of
Vot FESFRILAANS, Khe SOaaeatiossed ) BUSRIAERL who
registered the information, and the “organization”

indicates the organization to which the individual belongs.
The “evaluation” is the numerical expression of evaluation

20 on the information registered by users who accessed this
item of information. Although only one item of evaluation
is displayed in FIG. 9, if the information needs to be
evaluated from various viewpoints, multiple items of
evaluation may be displayed. The user can determine

25 whether the item of information is helpful or not based on
the above information.

If the user selects a particular item of the
information in the list 2031 that the user desires to
access the detailed information therecof, the terminal 20

30 transmits a search request for the detailed information of
the selected particular item of the information to the
knowledge server 10 (S14). Subsequently to step S14, in
step 515, the search function unit 115 of the knowledge
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The "evaluation” is the nunerical expression of

eval uation 20 on the information regi stered by users
who accessed this itemof information. Although only
one itemof evaluation is displayed in FIG 9, if the
informati on needs to be evaluated from various
viewpoints, nultiple itens of evaluation may be

di spl ayed. The user can determ ne 25 whether the item

of i gkevaBti®dagchel pind 1¥quegtehasethiOrd thecAROVRN from
information. If the user selects a particular item of
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o oPRER: TAE FEANRRLESh N 480 ch] SLIRRAY 2D OFhe dtailed
pageifbetedniai pageeierdipliagyedson deicivetd birblreefasf athe

page”) for displaying the detailed information. 5
Subs@éﬁ‘@ﬂ?ﬁ”y 2?08 @ﬁzg-ms, in step S16, when the web

Berver programitlliof ighe ddnembedged{dytanansBivi sgt e
detailed information page to the termi nal 20, the

det aPKeBPLa T Sletaiied PHPFMasigrsprdged 158 ARE2HAA
br onggEophatitd pheeM ol slm( $h7F1610FliGc1h8eks @

schemati c di agram showi ng an exenplary detailed o
i nf OFRBRS1ERFrP@R. OThEHEERR 1383¢ PHREPHERIDH padge the4falilure,

showgniinp Fd Gautl i£8E! L8es: mBaRs kASERLL QPR LAk uh& and

counterneasure to the failure,” and procedure for
Eonf conrespattst her thaefaicloine emcrolls ur reeppids to t he

h the detal| G° LRForRFIan RABLIES T L Heamraye
page I's e

i nf oimhbimatiseapeged2®4 oim tihe information searched from the
external knowledge database 112, that is provided from the
manufacturer of the injection molding machine. As

20 described above, the external knowledge database 112
stores information related to the damage and wear of the
parts of the injection molding machines acquired by the
manufacturer and information related to the countermeasure
of failure of the machine. According to the above

25 arrangements, the user can refer to the detailed
information displayed in the region 2041 to access the
know-how accumulated by the manufacturer. The user can
use the knowledge server 10 as soon as the knowledge
server 10 in which no know-how is registered is installed,

30 which results in efficient resolution of the failure of
injection meolding machines and their operation.

The user can further input evaluation on the

information displayved in the detailed information page 204.
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external know edge dat abase 112, that is provided from
the manufacturer of the injection nolding machi ne. As
20 descri bed above, the external know edge dat abase 112
stores information related to the damage and wear of
the parts of the injection nolding machi nes acquired
by the manufacturer and information related to the
counterneasure of failure of the nmachine. According to

the RROY 6D RkaBYesRsish hBeulEesn AL HOR 8048 0id hehe
detailed information displayed in_ the region 2041 to
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Hhovpng3 Anfore%kBRpaeY emal dakhendi Sy eleg®Bni AP is a
page. The evaluation infaormation_input page 205 shown

i n Fregian in whighethe titdee ofi spfagmatdginoho2bs 1evalpated
eval ugty ofhRRJeRt 1 nput region 2052, and an eval uation
registration-button 10 2053, for exanple. The title

di spl ay regi ofhe0sYaivation @giisk imPwhirawione2052 | ks of
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for finding causes” 1nformat1ve and “need more detalled
description” can be input. When evaluations “effective
for preventing defects” and “effective for finding causes”

20 are input, resulting economical effects can be further
input.

When the user inputs evaluation information and
clicks the evaluation registration button 2053 in the
evaluation information input page 205, the terminal 20

25 transmits a registration request of the evaluation
information to the knowledge server 10 (step 518 of FIG.
8). In response to receipt of the registration request of
the evaluation information, the evaluation function unit
119 of the knowledge server 10 registers the evaluation

30 information transmitted from the terminal 20 in the in-
house knowledge database 113, the evaluation information
being associated with the information that has been

evaluated. The registered evaluation informaticn is
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finding causes", "informative", and "need nore detail ed
description" can be input. Wen evaluations "effective
for preventing defects" and "effective for finding
causes" 20 are input, resulting econom cal effects can
be further input. Wen the user inputs evaluation
informati on and clicks the evaluation registration
button 2053 in the evaluation information input page

205, di 1 dyesdriinakhe 0" ek iz BATt So Bunire GinS ithat 588rch result
request of the evaluation information to the know edge
ser vBR98 245 588WB182 o 1G5 @ f8F. exap Sypahdeht %l}%eeif%@
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o oR TR s r3h e ted SRR ER ) Tl bk o rishisi
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exa i.ch.allows th ser to yse the eyval uation

T ORhE T G, BV it 80 pf BY deni=EVn B

lInf ondméridal exphaseival Valndomhéehfmetics bapresev@Nmaydbe
defects "effective for finding causes",

"inf %?R&? ., and "need nore detail ed description”

can be di spl ayegthdsihde StiHeNGsE8XPESS HeRNEtER Edge
search _result page 203. Alternatively, the eval uation

may bRIRBMIEOReGUFRL S IROWTRENI BEHUESEST S9PUEh e¥RpRifRCes
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the user can register case information such as .
nowinbormatgeny ebtehped ghreuglr the cdatailedwhnEprmaeion page

S5 DEOFT ML S e, LU B ORI, sor
example, in the in-house knowledge database 113 through a
new document registration page.

The new document registration page can be

20 displayed on the terminal 20 by clicking a new document
registration page link 2012 in the web page 201.

FIG. 12 is a schematic diagram showing an
exemplary new document registration page. A region 3011
in the new document registration page 301 shown in FIG. 12

25 is a region for allowing the user to input the user’s name
{sender name) and the organization to which the user
belongs, who registers new case information (hereinafter
referred to as “new document”).

A region 3012 is a region for allowing the user

30 to designate the location to which the new document is
registered. FIG. 12 shows exemplary registration of a new
document in a molding defect folder of the in-house

knowledge database 113.
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204 and know how based on the user's own experience,
for exanple, in the in-house knowl edge database 113
through a new docunent registration page. The new
docunent regi stration page can be 20 di spl ayed on the
term nal 20 by clicking a new docunent registration
page link 2012 in the web page 201. FIG 12 is a
schemati ¢ di agram showi ng an exenplary new docunent

registration D@%gi&lrﬁgiﬁflssgliecééhtﬂ& REWoHORY MY user
regi stration page 301 shown in Fl 12 25 is a region
for HP| Py HReCOBERN D 9hpuberhecqiants nahet iserder

name} ; aNd dMen@r gapi dadinht @aWhbehidha Useh +bel Ongiut

who registers new case Information (hereinafter

r ef eregion dMSa; napd ddeairkaxt pf rhe argvologoment scan be
regi r;.all Qw,.ng. ARG desi :
Isgca ﬁ%%gtlorﬁﬂw%\gh@thﬁ nevl&vSe égﬂng%%ﬁljs %ng?@?g%g.tkﬁtels
12 stbvhElexanpgloadgsceipestimattiean, ofuch revimdgeudetd , iaudio
nmol di ng deg‘f%{:t fol der. of thglfi n- hous know gdge
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t he dsesichdd fiinpdt at beclahttentieohewd dewmeéatuby ninpifftding
IS, tﬂe, title of the new docgm{in ,can, be input in a
titl Ut BGT6R B 1B3L£TEECEhE 1 He SR RECh etRIon
wpcupgenic CathdbatRabRBdt FilesAbeeXy asHuHiated RtBOdRD new
Information that is difficult to describe in text,
suchdasunerlgdid&ta, audio data, and noving picture

data, can be rFag S18r8eehws exdinb2ghedrddilRTat bACHEInddBures
t he new docunent by inputting their file nanes in a

at t agfeRted ky dbsi Yok ivdIPT eGRSR1AD BFEZE” PREUES tdihde@
fil e%gge%@gmasi%%%@ts 2¥ ts*&rgpe AL ‘i—”Gﬁche% 'iken

FI G Ws “exenpl ary registration 01% nmeasur
Hdapnedsbres Ho sveh aherilungs Acanideds daow-bowusschias tihe

the ¢orLost Aelh, 2eRe %S 8 %on 88 HSRI1AYI0 f1aSch@ken
countermeasure that has resolved the failure, for example.
The user can input such know-how through the new document
registration page 301.

20 When the user inputs requisite items in the new
document registration page 301, and clicks a registration
button 3014, the registration of the new document is
started. FIG. 13 is a sequence diagram for explaining
exemplary registration ¢f a new document.

25 In step 530, in response to the click made by
the user on the registration button 3014, the terminal 20
transmits a registration request of a new document to the
in-house knowledge database 113. If an attached file is
designated in the new document registration page 301, the

30 attached file is also transmitted to the knowledge server
10.

Subsequently to step 830, in step S$31, the

registration function unit 116 of the knowledge server 10
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15 neasures to such a failure acquires know how such as
the type of resin, the condition of nolding, and the
count ermeasure that has resolved the failure, for
exanple. The user can input such know how through the
new docunment registration page 301. 20 \Wen the user
inputs requisite itens in the new docunent

regi stration page 301, and clicks a registration

but t eagBdeks tthe hegi &ddiden@n reteitiel MWnleBEMStmiral 20
started. FIG 13 is a s](fgiuence di agram for explai ni ng
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knchegi:gEthasnmr 10he Zzﬂeglesgjratems ¢cdmplreeniiodonatterd page is
recejved fr mthe erm nal, 2 t i n- house

ook i e 58 S TR0, 2b e e VaBo SRERer o
mtamhpd(sfazl)e atrhach@@h: tireriefeormédrthey thbegégietﬁaﬂm of
attac ed file in the attached filege database 5
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web ea@ﬁsﬂfaaﬁemnaaﬁlplefﬂfhbe@céop@@e ‘registration
conpl etion notice page") to indicate the conpl etion of

the registratif6nCaThelt CRCEAREH R BMpRethéfbnotftar the
pageabéve tde@?ﬁ:@b@ﬁegeé%ﬁﬁﬁlbﬁr%n%e ZP¥dEeWebby a user,
server program 10 111" (S32). The user is infornmed t¥1
Ihe argikay alsegnepeountRrs, dwidutaneiatiegs t@e@ﬁsqumrrmlanyl
co r t r [ n
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page. case Is descri ow I n after
(search in both the external knowledge database 112 and

the in-house knowledge database 113).
When the user displays the web page 201 (FIG. 6)
20 on the terminal 20, and clicks the entire text search page
link 2011 in the web page 201, an entire text search page
is displayed.
FIG. 14 is a schematic diagram showing exemplary
entire text search page. The entire text search page 302
25 shown in FIG. 14 is similar to the external knowledge
search page 202 (FIG. 7) except for the title of the page
(“entire text search”)}, and detailed descriptiocn thereof
is omitted.
When the user input “cushion”, for example, in a
30 keyword input region 3021 of the entire text search page
302 for performing entire text search about cushion, and
clicks a start search button 3024, the entire text search

is started. FIG. 15 is a sequence diagram for explaining
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above described registration of the new docunent by a
user, 15 another user encounters failure related to
cushion, and perforns entire text search of the

know edge server 10 (search in both the external

know edge dat abase 112 and the in-house know edge

dat abase 113). Wien the user displays the web page 201
(FIG 6) 20 on the termnal 20, and clicks the entire

t ext eg@agXdrpageirki tdx2@kbrich.t he web page 201, an
entire text search Ea e is displayed. FIG 14 is a
schematic di agfamt&Rowthg B ERFPERFE Ehtthee cLésk Qbahan

pagestdPe fHrche bhekbn SRAIC h;lypeﬁs Bér | Apeshavhihah FAG
14 is simlar to the external know edge search page 202

(FI GEryysmitedt TREReShel QY EnEise temt pragech( tenthe e

t£Xt L S6R &l se3d deh ai | ed description thereof is
omtted. en the user input "cushion", for exanple, in

a 30 keywor d SulpsetuerigivriB62epof4® helremsttiepeSttéxt the

sear o) rf N ' t ext
Sbour iR Turt o Ol PELIY DelPnE kil e BRI D0
t he sedrcled cxtfosmatidn irsclstianted. kdshwardl Scushaon”

sequence di agram for_expl ai.ni,ng. 25 exenpl ar tir

ot FoaTe NP R b e SR PO er R S e Riaf ki oo
Ithe databdsesddrchnluthion r30bdsbykhdel atkry setrhiert 8131 rald

20 transmts a reqguest for entiye text search to_.the 5,
kOB BRIGER 5 7B CROLIS IR FEAEFY 195 bitePagRotor PigRlpYing
S41, séhech seanghsfunction unit 115 of the know edge

server 10 searches information including a kgﬁword

“cushion" req¥SFEUCHYLY HO SEFRi A&, 20 6k Bhe, the web
ext ec8abe kML dae119 StakRagfoklcdddhdRrl NoNoESEsmits

know edge server 113, and generates an entire text
Krar theresanah gagultoradh 39 ahengermigslc R0 egndlt the

terminal 20 displays the entire text search result page in
the web browser (543).
FIG. 16 is a schematic diagram showing an

exemplary entire text search result page. The search

20 result page 303 shown in FIG. 16 shows search results
using “cushion” as a keyword similarly to the search
result page 203 (FIG. 9). Search results from not only
the external knowledge database 112 but also the in-house
knowledge database 113 is shown together in the entire

25 text search result page 303. That is, reccords dencted by
reference numeral 3031 that are not displayed in the
search page 203 are case information that are searched
from the in-house knowledge database 113 and acquired and
registered by the user. For example, a record 303la

30  titled “¢22-cushion defect (corrosion)” is a record
corresponding to information registered as a new document
as described with reference to FIG. 13.

The detailed information of the searched
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Subsequently to step S41, in step S42, the web server
program 111 of the know edge server 10 transmts 15
the search result page to the term nal 20, and the
term nal 20 displays the entire text search result page
in the web browser (S43). FIG 16 is a schematic

di agram showi ng an exenplary entire text search result
page. The search 20 result page 303 shown in FIG 16
showénseanati are saht be Usdaegs seaiu bhiseﬂ "ot keayiwedtext

simlarly to t searc res e 203 (EIG 9
Sonr BRerda eI, BREG b n A ERE LRt G dn TR Ao o the
dat abasermaia dtcadl 6O ﬁélﬁsﬁé—rﬁal,lsﬁn mwa@@g&aﬂﬁéab@ése;he
113 is shown together in the entire 25 text searc

resuFFaﬁ%@eerd%"e sREerral knowdehee qdnalkadeny 12y ef ReGRTENT
ginekgl 130 Ibdeah rabfgdintd Skhayegnd niddie seiaafsha PAg®rd

203 are case information that are searched fromthe

i n- héfdta kriewd é’@@élélﬁﬂﬂ agdsemet3onnergr fH4 4§ ghaplayed on

regi r ous APhSei d &].(%1
t|t|2’ € 1822 cus ?on %éfwecltq'!h( gg?r osl on(?ﬂ ﬁ%%;t Fggor the
cor r sspodelfumento regi st yatticm peggi 30 brisl dispdaned.
docunent as SCL t fe C F, T
detail ed inf o%‘%’aﬁegggg?% h%os‘,%ér %ﬁgdfn% &ﬁ?opgrrg??e&&t
an bgsaeraelssaezd:ohdsagl om tHee peratent émbddimeedr ehlowes ullte

303, d f t th
PR RRE, e Vb T PP i
t he qeem'qh kﬂbvﬂl&agex&@cmmﬂaltﬁdv\bgdﬂee Geinalfageutd 2of

Accor.di n to the above arran nts, when e user
Cor oapdCdt fort Gradiag gachiids Gond, T B i o mRbT ohe Sy

204 psoHi&ahd aadten té hspditionake2fted RoMihehinjection
i nformation input through the new docunent

}2gi TPIALPDMAAGE80ANE SLRFNINEERE daSIRCIREEE WhER HRRve,

the KH?@E@Q&? n@@@ﬁ&f‘iﬁéﬁm&& S¥REEM de ARG dhngnéo the
present enbodi ment allows th user to use know how

bas edmBROYFISTES SRoREF L akRNAY g>|f operation.
In addition, the knowledge server 10 can manage

evaluation information on information provided therefrom,

20 and the user can efficiently find high quality information
from a lot of registered information based on the
evaluation information.

In addition, the knowledge server 10 can manage

case information acquired by the user in practical

25 operation in the same manner as the know-how provided by
the manufacturer. When encountering failure, the user can
quickly access more concrete information of similar
failure, which allows the user to adapt appropriate
measures to the failure.

30 If the knowledge server 10 is connected with
terminals located in multiple factories through a network
such as the Internet and a leased channel, the information

managed by the knowledge server 10 can be not only used by
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qual ity know edge accumul ated by the manufacture of

i njection nolding machines, and to efficiently resolve
problens related to operation related to the injection

15 nol di ng machi nes and techni ques associated with the

I njection nolding machi nes, which results in the

i nprovenent in efficiency of operation. In addition,

t he know edge server 10 can nanage eval uation

i nf oamatngle oolidihgr shte Gutprdebdshatde gl rhe muloignd
then$3e£ can efficiently find high quality information

from 8Bt ¥ regi stered i nformation based on the

eval uati on i nfieemabhofactureaddift noDdihd endohane8dgsy sell
server 10 can _nanage case information acquired by the
usertpﬁlbr%ﬁﬁih?&ﬁ'ggwoﬁﬁwQﬂﬂ SHSiAeEhe same manner as

tdie know how pr@vtededs mbddieiREUE ACEHE §resWi®Ninvention
encountering failure, the user can quickly access nore
concREEedesAGheRt pBAVefinidatadd - f Bie mesensi snventious is

t he r : r [ s ' .

30 1 FOE o g B erar 0% LY canrenred ppahetts; and
t er nvaaiatiosarad nediidqdtgloasf ney dre emdehwéthbut departing

t t d ch I, th
i obrar S helher B8 P HSbr BBl B er 10 can bo-

Ybt only used by 27 a single nolding site but also
shared by the nultiple factories. The manufacturer of
nol di ng machi nes may sell their own know how as new
busi ness. 5 Preferred enbodi nents of the present
invention are described above in detail. The present
invention is not limted to the specifically disclosed
enbodi nents, and variations and nodifications may be
made w t hout departing fromthe scope of the present

i nvention. 10
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28 CLAIM5S 1. An information nanagenent apparatus for
managi ng information related to a predefined device, 5
conprising: a basic information database configured to
store basic information related to the device

accunmul ated by the manufacturer of the device; and a
user information database configured to store 10 case
information related to the device obtained by the user
of the device. 2. The informatagmsmanagenent appar at us
as clainmed in claim1, 15 wherein said user

i nformati on database is further configured to store

eval uation i nfior magj,ofn A8 o Qaﬁﬁﬁa%érﬁtf %bla@@tué hf_lgre

eval uation informati on obtained by t user. 20 3
|nfoﬁﬁ@%@kﬂg|ﬁ@ﬁ§5@ﬁﬁ¥@nzﬁﬂ%ﬁt&@u§°a@ predeifingdi devica.m

gﬁﬁf Igﬁld user information database is further
25 configured to store evaluation infornmation of the
case infornatd dasig. iTfemiatiionndatadresmmregéignred to store
appaﬁ%%é fhsfor?na%w}?d%%ﬁat%%e tgf fd AR b LALOY aéed by the

further conprisi ormati on retrleva
confmgmmfabﬂuremebf|EMe déyeised anda request fron1a
term nal connected to _the i.nfornption na

appar at us vi a “a "REfwbPkC T 08 iR %ﬁ??wﬁqggggufﬁét?ﬁeStore

IEquUesse fiﬁﬁmtﬁiohaﬁera% itaf eheudéwitedababhaned ang the

sai d user %nforgptlon dat abase,
user of the device.

2. The information management apparatus as
claimed in claim 1,
15 wherein
said user information database is further
configured to store evaluation information of the basic
information, the evaluation information obtained by the
user.
20
3. The information management apparatus as
claimed in claim 2,
wherein
said user information database is further
25 configured to store evaluation information of the case

information.

4, The information management apparatus as
claimed in one of claims 1 through 3, further comprising:
30 an information retrieval unit configured to
retrieve, based on a request from a terminal connected to
the information management apparatus via a network,

information related to the request from said basic
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wherein the information managenent apparatus transmts
the information retrieved by said information retrieved
by 5 said information retrieval unit to the termnal.
5. The information managenent apparatus as clainmed in
one of clains 1 through 4, further conprising: an
evaluation information registration unit 10 confi gured
to register the evaluation information transmtted

f r om A R@rmiAinNabt hBa SR hdU S8R d NESF NBifiRRatlsh aRASDHase,
6. The information managenent apparatus as 15 cl ai ned

in one of cla"®8r®i®hrough 5, further conprising: a

case informatiwqa §ReHEHLAHO %Hﬁbém&?@fdggﬁrrﬁgué Otransmits
regi ster the case information transmtted fromthe

t er nkhal infpiag igperetrifeyadablyona tdt difeymatign 7retitieved by
ihfo i La ai 1.0y, one of
é?ai%s '@ﬂ?%ﬁ%%gggeﬁﬁg?%%%l Egﬁﬁaﬁééﬁ%’Fn o%h% i on

dat abase prohibits the basic information from being
changed. 25 8.. The anorpati n_mana enngtgpﬁarat S. as,
clained in oné:"of R TR |;'8Bglﬂa I e PRPAE RS

basi elairied nai ione bf &Krsnmshawthesudhul At ddriiyier 3o sing:
manuf acturer of the._devjce., %. The, i nformati on, .
managenent appar SYALUREIOR ITRIRERRFHORD AE DL (e AR Wit
10 odght fgurdd Waeregistdhaneasv&lust rTahifeRmhBLonides

at least one of information related to troubles of the

devi EEaN¥BEESG AFEMnERS PP HENAL eHO t B dch&a1Sg&y LR EOTTaR On
I nf oggRihAE I el at ed

6. The information management apparatus as
15 claimed in one of claims 1 through 5, further comprising:
a case information registration unit configured

to register the case information transmitted from the

terminal to the user information database.

20 7. The information management apparatus as
claimed in one of claims 1 through 6,
wherein
said basic information database prohibits the
basic information from being changed.
25
8. The information management apparatus as
claimed in one of claims 1 through 7,
wherein
the basic information is know-how accumulated by

30 the manufacturer of the device.

9. The information management apparatus as

claimed in one of claims 1 through 8,
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5 to operational procedure of the device. 10. The

i nformati on managenent apparatus as clainmed in one of
claims 1 through 9, wherein 10 the device is an

i njection nolding machi ne; and said basic information
dat abase accumul ates a nethod of solving at | east one
of "cushion defect”, "cycle anomaly", "filling peak
pressure anomaly", "notor tenperature anonaly", and
"bal |l screw t estgeredatiure anomaly". 15 11. An

i nformation agement system conprisin a

nfor mat | on maMgBASAE HURAPIRITIEN! GPC iR, iy Least one of
i nf oLABbLL il aleddté® ®o Medellesedf davwe cRwviasl Gase
term.nal connected to the informtion nan%genent

appar&f 9531 Pmh TOAREE Wi KEPSWREVEFR. 23 d-IIRFBR FieR orplated

NRNageMBpsr APRMaA! BEoESHIIPFd IS theddB@sdL, | nformati on
dat abase configured to store basic infornmation rel ated
to the device accunul ated by the 25 nmanufacturer of

the device; a yser thal of FRHAN HakaRAGESAN fHigU g4 %5

store case infornmation related to the device obtal ne

by tkéalme@rirpfonehefdelaiges latdireuvld 9nformati on
managenent tr é?ﬁ, based on 30 a request fromthe
termnal, basic information retrieved from said basic
1thf ormati on dathebderite isernt éngenbion amdldimggmatieine; and

based on the basi infor ion,.eval.uat.i on _infornation
o the basic iprg pafid [Pdmies BB alupi Be

t o sabthodesf isflotingt aonletattabagseof 12cudianntiefeatt prcycle
mana [

geneni §ysﬁ§ﬁ1conpri%%gg: an infgr tLpn“nanagenent
appafaPid-¥ or AGPAPE ASERHEP oA P8 B ed FBTQ

pr edebinpethtlend eRomalg” g 41 MPadll screw temperature anomaly”.
15

11. An information management system comprising
an information management apparatus for managing
information related to a predefined device, and a terminal
connected to the information management apparatus via a

20 network,

wherein

said information management apparatus comprises:

a basic information database configured to store
basic information related to the device accumulated by the

25 manufacturer of the device;

a user information database configured to store
case information related to the device obtained by the
user of the device, and

said information management transmits, based on

30 a request from the terminal, basic information retrieved
from said basic information database to the terminal, and
registers, based on the basic information, evaluation

information of the basic information transmitted by the
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connected to the informati on managenent apparatus via a
network, wherein said information managenent apparatus
conprises: 10 a basic information database confi gured
to store basic information related to the device
accunmul ated by the manufacturer of the device; and a
user information database configured to store case
information related to the device obtained by the 15
user totmihel devisaéd asexr inffoamamt oondamnagerent
transmts retrieval result to the termnal retrieved
fromat |east one of said basic infornmation database

and sai d user 1nf opfBihodrmAdlcabasfahasatt GystehCSRSEising
fromthe termnal, and 20 the term nal_ conprises a

di spPRYIBHITAION BRRAYSRATHy APRESARAS | T PE88PVRd from

the LAFOHMREIAN reTRREGEFEN HRRBBEAYS dekdceNNand a terminal
i nformati on managenment programthat 25 causes an
|nfoﬁﬁﬁv¢%ﬁ?4n%$agéﬁeh@ famprisnuBaneapensi sgrarabasicia a

i nf op,ppL Lo dat abase configured to store basic

|nfornat|on related to a device accunul ated by the
manuf act ur er afherigéndevi ce, and a user information

dat abase configyre ' [ [OR

the 30 basic | or%a%?%@%§%€%ﬁ&' 8%&%9 aéﬁa%Fhe dgmeFlseS
1® perforn1tmebasep31nﬁormatmmnndathb@péxnnnflgured to store
info natlon etrieved f asi c_jinformati

(it SBASEE DA SR et {Re (o sREracoidy BEFRnyERted by the
connmhﬁﬂamu-re& pEt e kddwi dee ah@r m nal ; and

regi stering eval uation_i nformation of the

i nformation trfam$ft f"%ﬁomqnhg#@]i’?ﬁ‘?}é?o’ﬁ&%HeGnt‘? Hgrore

trangakét BUEdaGite ohNEOTAEd @b thel BvisLoHtAl AT} Othe

5 dat abase,
user of the device,

said information management transmits retrieval
result to the terminal retrieved from at least one of said
basic information database and said user information
database based on a request from the terminal, and
20 the terminal comprises a display unit for
displaying information received from the information

management apparatus.

13. An information management program that
25 causes an information management apparatus comprising a
basic information database configured to store basic
information related to a device accumulated by the
manufacturer of the device, and a user information
database configured to store evaluation information of the
30 Dbasic information given by a user of the device, to
perform the steps of:
transmitting basic information retrieved from

the basic information database based on a request from the
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14. An information managenent programthat causes an
i nformati on nmanagenent apparatus conprising a basic

i nformati on database configured to store basic 10
information related to a device accunul ated by the
manuf acturer of the device, and a user information

dat abase configured to store case information rel ated
to the device obtained by the user of the device, to
per f bermindie csinepstedi vilh & egitwbek i g 1IaS @ eriina IAtaeh
related to the %lce obt ai.ne

by th . .
transnitted ff@ﬁ?? 8rf29TﬁWﬁ%ua%1?% f?é;%ﬁgilOPnPBrﬁ%ﬁiQﬁ?lc

dat abﬁﬁ@rma]ﬁonﬂt@ah@xﬁﬂit‘&i | FABmTeRE JefBiiinad BEEAM on the
claimed 20 in either claim13 or 14, further
conpFFRPHNHHFE DRrspCointomatichi £0i He iusesr ArfpeRation
retrggveshdd om t he basic i nformati on dat abase and the
user information database based on the request from
the termnal. 25 16. A conputer readable recording

medi um stori t heni
U g . ﬁn D4 65 iR gﬁ@%@{% g‘i‘%&géﬁn{@ac‘t

clained in one of clains 13 throu
causes an information management apparatus comprising a

basic information database configured to store basic

10 information related to a device accumulated by the
manufacturer of the device, and a user information
database configured to store case information related to
the device obtained by the user of the device, to perform
the steps of:

15 registering case information related to the
device obtained by the user, transmitted from the terminal,

to the user information database.

15. The information management program claimed
20 in either claim 13 or 14, further comprising the step of:
transmitting information retrieved from the
basic information database and the user information

database based on the request from the terminal.
25 l6. A computer readable recording medium

storing the information management program as claimed in

one of claims 13 through 15.
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