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Brainstorming Card




Qu

1 s rvomruLvBEE
New uses for old tires

JFIFOEBLMENT
Creative use of bubble wrap

ELULL<HR - 59 DT
EDTHUTLW?
How to enjoy boring job / study?

AA1ITY heigsbT—EDHART

Fr=UCUED. dbE100HEELS
Mt EACIEESUIESLWW?

How to keep proper weight?

=9, FREOPET1DEES (90f)

D BA - RIEEDRENEAILAE
WD CElc, EDTNE. SOBDE
LE(CIRDIEA DM ?

How to increase the time with
family or partner?

R - ST LLS T, REIR

NIEATEAEESDTEZ, REHRIED
I (CIEEDTULINLD?

] =nmsERseTETA577
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BILRABMIBENWT, B— RORB(SHDEHENTERS, DE. ZDH— ROTORICOZEETIAL. RBIRKWVWBARD—RICOZDITLS.

HENDPATTFD
BLWEZA%(FDHD

Praise what you liked
about someone else’s idea

MOOD MAKER

TEANEIIIH SRR
PAT7PRET

Come up with the wildest,
most far-fetched idea

p ]
K—i > 4 f"'X
- - -

FREE THINKER

BICZiEHHT
T-{SA7AT72ET

Quantity over quality:
give a big number of little ideas

OO

(2{ELLEHT)

MIGHTY MAXER

"

HEDDFPAT P
EXMIPAT7EET

Build on someone else’sidea,
and make up a new idea

25



‘ J L X RIS,
BICCTEHST — o ) g —
Cuantity over quality: :@jj_ HGD{{QEUE}&T?O

give a big number of little ideas

: D UMNEDROE D7
@ - @ —{ETOKTTY,
BIeETH., ECh 5EEEIND
BEDIFARESLLERDZEYT,
JL X RMCZHENTIZ,
(2EUEET) TATFTIX. SLEZITWEZ.

CEZTREIBDNMERTY.

MIGHTY MAXER

Pl (Bmr (2L —BEIRE) EofeLT)

(e e, BE TRV ACEE] MMz, RALEE ] |,




HHNDFATFZD
RWETA%IFHD

Praise what you liked
about someone else's idea

MOOD MAKER

JL X BRI,

OS> T7AFT 77 (XU,
ZTDT7ATTVDORVNEICHEZHTTC
OAX> bInid.

CDH— ROZENERK T,

AT DWNWNECD%E
BDOlFHE U T<NB3AANRNDBE

JTLANFEED ERYDFT,

Wl (smn (2L —miFsRE] ot e LT)

[ ZNn->T, HEVHMBEZRITEIRDRENZS | | .



‘ b (C
cxzpespansan | 2 LA PRI,

A HRTHERZES TRV AT 7,
Come up with the w_ildest, Fl:ﬁib\ﬁ : D % 5 TCJ:KHETCJ: J//rj_ J/\
maost far-fetched idea %tjﬂ(j‘:

CDHN— RDOEERERK T,

ZERIR T T 7 (&,
ZDFXFTIHMERBZVWEDTIN
- TNTH. LWWATY,

NhNeB8X TERX DM =
BOIF3rJgEEMELE T,
FREE THINKER

Pl (mh (2L —EFRSE) Eofze LT)

[NBIDNZZ T e AR VaRZ2lE-> TR AR |



W JL X RHI(C,
ENOTITTE | #DOTAFTO—EsrRES
Build on someone else’s idea, $-E L-jt\ BIJO)J//]/TJ/@ LJ-@(Q\:\\
and make up a new idea ;d)jj I\dD'f J mta_o

AN KDBRIIDLDCULIZD,
KIRMIRPDIAANE

REREH L THB &,
RN D

GIANT RIDER

Pl (smn (2L —EFRE) Eofme LT)

[ZRyYaRz@E/NNUz LT, gEEExaRic ! |
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> — MR

oD w—Tsmos—on)
How to play ( team competition )

Jobodddbooboddobodddnbd

0) 46 o nuwm D 2) EXAMNEFEDOTI > AE.
h—ReEgALED., (¢ TLRNCTBIMUSEF T R E,

Every member have 4 cards of Ti“ﬁiﬁ%ﬁ%&@é;ﬁogg}ﬁﬂ%

each color. 0 R Sy a Enjoy your brainstorming fuIIy 5min.

1) EBEAIZ [HRE] (C X‘
XU T L X MeatA.

After choosing brainstorming

theme, start to brainstorm. 3) H%FEﬁ(&" FSﬁFEﬁJ o E_E%??<E|]%__’_

poFiLonEEE Ko @ DIBNEIIL-THEBTT.
ITCEIEH. YAXIC é) After 5min, count the number of discarded.
FrwvIHZEEL, f/ Q Largest team is winner.

You can discard your card. \_"g'?) @
After when you complete @
your role on the card. %{% %



HEDI LA NTHE. 4DDIE%RRZ ﬁ%\

TO. BMICEmLUTLSIZEEU,

A2 77 T 7740, — 5, ~
MUWERRZFEDZEMERFT, = W
Please remind the cards on the daily job.
So that, you can get new ideas. @
4 ™

AKEHD., YUEDD—ITIL,
Brainstorming Card (ZfEL\EE A,

SEDT LR ORI Please take the cards to
BT Aty i d use |
BBl C your ofTice, and use It.

(4EBDHA— R ZULTETY)
\. J
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TRIZOxZ 2L AT, 74T 7 8K

istorming Cards

t. S
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Bl (C(E BBBDAA—->] & [ERGEDEE] HED.

Innovation requires “ideal image” and “idea of realization method”.

$

[(ERTEDZE] #2FHE IS Ez2MTDER. HDFT,

There is a tool that assists you to come up with idea of realization method.

34



HFEITFED—D [TRIZ] . TDHAZT X NEN

"TRIZ" which is a field of development engineering, its digest introduction

35



1%“7::4:\__F§q:0
FERICR TV,

Excellent patents.
A large amount of scrutiny.

N/
5 2. BTz [EERODA:

FFA B R
DEFZIEBR

Beyond the times,
Beyond the technical field,

Sometimes, similar "way of solv

"1 B,

ing" can be found.

JERICHERRT Do

| experience something like that

%,
occasionally. ‘Y‘
TH, FEHES &M ¢
BOIRN - - . FIET

patent attorney

But | don’t think | will organize them.
Patents are too massive to organize.



G.VILbh>a15—
(BiFD., VEOBESGTIEESE)

(FZNICEDFHATZ,

G. Altshuller

(then Soviet Naval Patent Examiner)

worked on it.

G. Altshuller

37



407 (52007) HOBNTIEYFZED.
JLAOX) L —DERZHE.

He gathered 400,000 (- 2 million) excellent patents
and extracted elements of breakthrough.

N2
}fg_\/(:ﬁ(/j-tk/\j 7:—__0

He classified the essences and found a pattern.

wppEie | HEENI LA O)N—D
Principles 40)\5F—>

40 patterns of technical breakthrough

38



4055 (>2003) HOEBNIEHEFZES.
LA OX)L—DOEzx=RZ,

He gathered 400,000 (- 2 million) excellent patents
and extracted elements of breakthrough.

N2
JF—(ZHIFTVD T,

He classified the essences and found a pattern.

wppEie | HEENI LA O)N—D
Principles 40)\5F—>

40 patterns of technical breakthrough

ZOMICH T S
besides ren windows etc... y




FHAIRIE

Principles

L1 ORI —D
40)\F—>

40 patterns of technical breakthrough

- - ([E EARBD?

To be specific?

40
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TRIZ [FEBR (5%BH) JRIE 40

40 Inventive Principles

. 732l Segmentation

. 7)@# Taking out

. BEFEE (BEBPIEE) Local quality
. FEXIFR (R¥418) Asymmetry

. & (B#S) Merging

. LA (ZIhEE) Universality

. ANF (EE) Nested Doll

. FDEL (BEHE) Anti-Weight

. FEEDRVERR (FENN/AER) Prior Counteraction
. SEEODVER (FAST/ERI) Prior Action

. BHIfR:E (FEH#H{E) Cushion in Advance

: #/‘I‘\T//V)l/ (%524%) Equipotentiality
B (#8/) The Other Way Round

: EE (EEN_’,) Spheroidality — Curvature
. A1 F=wvOX (FhH8) Dynamics

. BRSO IRMER E T2 (BRI MER
(FRZEZRISFIEBAI/ER) Partial or Excessive Action
. BO—DDRT (#EEEE L) Another Dimension

. BEAVIRSE) (BEHARE)) Mechanical Vibration

. FARANER (BRR4/ER) Periodic Action

. BR/ER DT

(GEBEBEXMER) Continuity of Useful Action

NDNDNNDDN
Uua P~ WNHH

NN
N O

Wwwww
Uua P~ WNRH

P LWWWW
O VWO NO

. BuRET (#E) Rushing Through

. RWZEEEUTRERT (BBEREBR) Blessing in Disguise
. J4—F/)\w¥ (k&) Feedback

. AR (BTHD) Intermediary

. WILTJB—EX (BFARTS) Self-Service

. JE— (#8%) Copying
=A== RNk =g VAN e T

(#8Z=) Cheap Short-Living Objects

. ANZXLDRE/ES—DDHE

(MBI ) Replace Mechanical System

. ZERUE EIKEDFIA

(RENELRERFEHE) Pneumatics and Hydraulics

. ZEEURRREEIR (Z4RREESCEE) Flexible Shells/Thin Films

. ZILBME (L5 Porous Materials

. BOZ{t (EEEE) Color Change

. HE% (FE%) Homogeneity

. HEBR&EBAE (EE3(248) Discarding and Recovering
. INSGA-HDEE (2EEt) Parameter Change

. HBZE (IKR&EME) Phase Transition
. BfEZ5R Thermal Expansion
. BBUESEE (3% L) Strong Oxidant

NEMSHS (IBETE) Inert Atmosphere

. #E5+4% Composite Materials 41
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N = ==
O O 0N

TRIZ [FEBR (5%BH) JRIE 40

40 Inventive Principles

. 57E| Segmentation 2 1. E#E=E17 (#8) Rushing Through

. 53B# Taking out 2 2. XKW U TRERT (BHERBx) Blessing in Disguise
. FFBME (BEPIMEE) Local quality 23. J14—R)\wZ (%E&) Feedback

. FIEXIFR (R¥1FE) Asymmetry 2 4. BT (F97T¥)) Intermediary

. HE (B#5) Merging 25. WILIJO—-EX (BFKARTS) Self-Service

. LA (Z2I88E) Universality 26. JE— (#8#®) Copying

. ANF (E2) Nested Doll 2 7. Effi/aRHFanKDZMRFEEFan

. FDEL (BE=H{E) Anti-Weight (#22=) Cheap Short-Living Objects

. SEBRDRVEA (FENIRAER) Prior Counteraction 2 8. AHZXLDRE/IEDS—DDA]

. FEERDERA (FE5T/EA) Prior Action (MR ZEATRIER{X) Replace Meml Syste
2 9. ZEREEKEDFIF

. EFIfRE& (FA#(E) Cushion in Advance (RENELRERSERE) Pneumatics and Hygyaulics
. FRT )L (FE4HE) Equipotentiality 30. ZERRREFR (ZMFREESEE) Flogg Thin Films

. WFEAE (#HK) The Other Way Round

. BAmE (EHME{L) Spheroidality — Curvature .
. F14F=w X (Ehf8) Dynamics . BOZE{L (8 EZEE) Color Chan
. 1984 (FZE%) Homogeneity

. HEBR&EBAE (ZEEYELE) Discarding ring

. INSA—HDEE (2EEHML) Para

. BRI IRMER E T2 (BRI MER
(FRZEZRISFIEA/ER) Partial or Excessive Action
. BD—DODiRt (#EEWE L) Another Dimension

. HEEVIRE) (BEtIREN) Mechanical Vibration

. FARANVER (BRR%/ER) Periodic Action

. BER/ER DT

(GEBEBEMER) Continuity of Useful Action

wWwwww
G PR WNE

. *Ewﬁ (AXRE%E# L) Phase Transitio

. BAlZsR Thermal Expansion
: ﬁﬁb\ﬁaﬂﬁﬁﬂ (78%1t) Strong Oxid
. NEESHER (IB1ETE) InertAtmosp

. &% Composite Materials

SHWWWW
O OO

. O
Cegmentation?



0 FHHHREZ,
HEO EFRBFEBERCULD

| challenged to make the inventive principle a more convenient idea tool. (In 2006)

$
AMRICEERU. 408D H— RI(C

| translated them significantly into 40 cards

HOW TO USE--- —

43



TRIZ Brainstorming Cards
(EXRTOHRRE BEEH—R])

© Idea Plant



Think about a

solution strategy
Choose from the ideas that

come to mind.

Apply it to the
problem.




Web
Amazon . https://www.amazon.CO.jp/dp/BOO41275Y2/

Web
Amazon : https://www.amazon.COM/dp/B076Z7SDYB
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1. DK Divide it.
2. BB Separate it.
3. —8#ZEZERXKX Change a part of it.
4. NS> &LITEELXK  Throw it off balance.
5. 2D&HhEX Join the two.
6. ICHEEXDLDICEL Repurpose it.
SR TRA L 7. RABBICADIAZFE X Put it inside.
8. NS RZEDHE Create balance.
3’;‘3 ! 9. RENVEKLICDIFX Give it momentum.
\ y 10. FRILAHENTTHST Expect and prepare beforehand.
11, BERQRECAICKHERREE Protect the important part.
12. BUEEZFAELX Take advantage of similar height.
13. HCEX Reverse it.
14. CEOEBEZEDEE Create rotation.
15, RIBICEDETEZIBNDLDICEX Make it adapt to its environment.
5 z 1 6. RMBECARATL Accept a rough solution.
EEE W 17. SEHUCTWSAEOEBEAEZFBEL Use the direction perpendicular to the plane.
%D 18. IREIZIR K Add vibration.
E o _— 19. #ORULEERDANK Do it repeatedly.
20. KLRRZEEEITSE LR Continue the good work.
2 1. ERREITERAK Finish it in a very short time.
TRIZ BRAINSTORMING CARDS 2 2. B<RW\WRRMM S ZESIEH UFIFAE X Extract something good from the bad situation.
2 3. WRZEADOCKS LK Feed back the information.
24, #EIDECAICHNEDZEFER Use a strong object at the point of contact.
25. B5TDLDICtmITL Encourage things to act on their own.
26. BUEBDZEAEN Use copies of it.
27. ISEBAEICRDEDZAREICFER Use many of cheap short-loving things.
28. 5T I(CEMNE Move it without touching.
29. KEEQIDEZFIBAE L Use pressure from water or air.
30. BQHICTEZDEVNEVVEFER Use a flexible cover.
31. IRWDLKEMZINR K Introduce an adhesive material.
32. BZZERK Change the color.
33. BZHhEX Match the qualities.
34, <=M cEDZRSE L Stop it from getting out, or put it back in.
35. BEPEZREZZERX Change the temperature, flexibility, etc.
36. EfAZESUR - BIKICEX K Change a solid into a gas or a liquid.
37. ACESFEKX Expand with heat.
38. EZAEB=LTLBREDDY > EEVNEDZEZX Use an intense version of what is there.
39. RitDEEEF(C<W\WEDTEZZ@mIIE Fill the space with a non-reactive things.
© IDEAPLANT 4 0. tfAHFEOEITEDZFEX Use something combined. 47



(TF—LZIDEHN~)

TRIZDI— K [
FET— A

FEEHEOST —LAZBEU T, [EFELCS > &,
KEDH— R (=/)9—>ntzE) DIEIEES.
FAEDFREE %=,
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1. £Hh—FaX<ED. |HICAD 190,Q

(@ DTNV ASTT> TOBIES. < = [
Ui (Lim (C _l%/ |
BT LI TH <) C@)} \%5;‘79
2. &8B. FLZEVICHARSD \81%8
(B'Z%ODZDZDE%':EQ(L_ LC)

3. >v>T0>,

(B(E. —BEHOIEADS
AF—kU. BFEI o &,
BFETAED (C[EB)




DA 12!
DDDDDD‘DDDD‘DDDDDDD‘D Bﬂ
EHCIE. FIFHLZEEND—H. ES BRCRA

ThZzsd8otbOlC LT, BFEDI=%

M OREZFRIT D VAT &

(745 7 DEIE < TEOK.

AT THED, EMENME. EREMEL. BEERICET
ZUOHFTELNDT,
BENDIESE BT, LI AT TELT)

5 ;19

1 AANICERCHZES -
Eolzh— RZ2EDOPRRITIETS
(15— (CfEZDH— RIFIKIZ S,
B R D TOWTERDAICEN D, )

1 DPARICERIRWNHE -
IR, B—RZFILICRT
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B

PR YA A W (= Se—
I 71T DORV %=

D EQND ., 7714577 %]
(727120, 52IC. BEBOANDOFBEERIZZEORBIEBRNDFEITDOT)

A hFDL

LRI K7D E

9,




sl

T —AL(32653103 TR T,
ROBFILDIDLBVWADEE, Bisa(CIATF !

(7. BERTH— RZEETUND AL IZSZEDADUER,
%031% THE. BDDANTHREIFTI — LkiiT)

HE)
F—AZEUTWTIL=ILOEDS TR TEEFICIE. U—4 (U ATA
TE>T=AN) H. 8EIL—)LZRSOTEKLY,

EEELD., BhENRESEZE LD CEEZEFERLTLSIZEU,
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FEARI

An example of ideas

EOBEPENZDESS ?

“FEEFTOIRZIE(CRE T D30FRKD A"

“30 years struggle for emergency repair of power plants”

54
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18K2s
Water-cooled
condenser

mIzVvK (BK) =
BOR(CTHT

Large amounts of cold water
(sea water) flows through the pipes

56



O (So, Power generation capacity increases)

_——

Eo CEFERIRICIRD

Eo EEXRNRND

The pressure on this side gets even lower.
And more steam flows

_"| \
~ (]
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\ A
EB(CHREITD

More electricity is
produced

o EBFIIRIE(CID
o EERTNTTRND

And more steam flows

The pressure on this side gets even lower.

(So, Power generation capacity increases)

— = ~ - u‘
— ﬂ/_\ ‘J(\lkl




= C. CNOIGSEIB(ICEAHU T, 30FRDIHNHDDFEU.
The condenser maintenance workers had troubles
about emergency repair for 30 years.

\ O
.N~ § O O O O

o
i
:
O
O O
O
2O
i
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BIKORNT. I\ TORAINMEDNTE, EEEE/\ATHIENSD,
Z U TBKNAREH THUKZIE I,

The inside of the pipe is damaged by seawater, and Sometimes, some pipes break.
And the seawater blows out and pollutes the pure water.
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N

BIKEA |

/
Alert! Salt detection

-~

-

The sensor detects salt and an alert sounds.

IO -MEDERE LT, 75— MRS,

-\> (A C @)

‘ r.--s-.u-i) Q oy _

\ Sﬁ...s.i\s“\.v:- LR o
MR . =
i h..... \k._m...-\...‘_...~\- s 2
e’ N..:\-__.._{ \._m..s W LD ©
P2 .,.....n\\ hs : .Qw [

‘q -

==
.‘ av ‘o
A o o
oRcRe R
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C DIEKERIFITLUR (C{F1E
(FEEBFR (L E SRk
(fhDIEKIEZDEENE —BHICEIZ EIF BN, E<IFHES TSR

This condenser quickly stops.
(Power plant must continue operation.)
(The capacity of another condenser is temporarily raised but it can’t be maintained for a long time) 62




T > )\ —ADE/KZE TR (CHEE

Sea water in the chamber is quickly discharged

63



EDEMENTZDIZDD ?

Which seawater pipe was broken?

64



EDEMENTZDIZDD ?

Which seawater pipe was broken?

BNICEZR<RDIT. ZOEDOZESTZ0),

ADY F )\ —DHRICAD, LU, BEENZL. BLY (30X—HIL) &
REZIEDHTHITDEFEFFE0, TDDR. WUIIER (TN,

Maintenance workers enter in the chamber. They must find a broken pipe as soon as possible and
The allowable stop time is short. seal the pipe. However, many pipes, 30 meters long.

. 65
Moreover, the breakage is very small.



EDEMENTZDIZDD ?

Which seawater pipe was broken?

Z<< DG, BRTENEFIZRDIFDC LR

In many cases, it is difficult to visually locate breakage

66



R (3

Conventional detection method

Negative pressure area
()

ANDMERES — b THIN-ZT B,
BETS2EENDECAZEET., (MAHzRDITD)
Two pairs cover with resin sheets.

Search where to pull with negative pressure. (Find a dent)

67



R (3

Conventional detection method

— I

Negative pressure area Here iS a deﬂt'

ANDMERES — b THIN—-ZT B,
BETS2EENDECAZEET., (MAHzRDITD)
Two pairs cover with resin sheets.

Search where to pull with negative pressure. (Find a dent)

68



BN TNDSEDOWIn(CEZEDHD

Close both ends of a broken pipe with a flange

\
e O
Q=50 O 00
Q ~—FH
1\ Jh =

-
)

—/

‘J@j
B

69



EER
BKDBEUORNS.
Restart operation.

Sea water flows again.

70



R —HEMEECTR D,
ENIMENTE., REEIND,

The detection sensor becomes high performance,
even slight break is detected.

\I/ RNV INE I E T Leakage is very small ...

> — RDOMAHH, (FDED E(EDMNSIRN,

The dent of the sheet does not appear clearly.

N2

ERB N CTIEARTT,

E2 EEBEICBRETETRVWZAZ DM ? (SEID:FE)

The conventional method is not sufficient.

How can we find a broken pipe more accurately? (An Issue to be solved)

71



TRIZ

FHAIRIE

2 ATEREED
ZEAE & TRD
AT %=

FEITBCIE

Use TRIZ when thinking about
breakthrough ideas
for technical issues

Principles

ZEE(C U
a simplified version

HEH—K

TRIZ Brainstorming Cards




77T 77 HNBUVEHVR
Cards that come up with ideas

7 AT P (HEODHVRL

Cards not linked to ideas
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71T 7HBELEHVR

Cards that come up with ideas

7 A5 ZIHEODHVRLY

Cards not linked to ideas

REENZ &

HE{sE3dIn
HEEDE

| é RatE&

fﬂi.

»

B8N il s
. @

- sEN-k 3

EEN—F 13

N ¥

o

P
M
ot
ket
N
Fad

CDH—RIZE. AT TPITHEMI<HIR?

Does this card lead to ideas?



7145 7HNELEHV

Cards that come up with ideas

7 A5 ZIHEODHVRLY

Cards not linked to ideas

REENZ &

/ BEEALX = |
- 5 HEL &R B e
1 LrEDE
= REtE&X .D
. ° u . g
Bs®H - wMH—F 32 = .
B -
: ) wH—FE 3
e #EH-F 34
sEa—F 13
B8
BEA-F 6 ABBIC

ADRFEEX

TRAIZBD « -« -

BV DEEDRATZITNE.
J\WFUTAFTZHBUENN DT THBRN - - -,
| can not say either ....

| feel that ideas are likely to come out from this card.

. . 75
But, | can not imagine clearly ....



71T 7HBELEHVR

Cards that come up with ideas

7 AT (HEO DR (FPRA)

Cards not linked to ideas

(middle)

ROENZ & ‘ emmas
o s HE<EE3IN fimlas
1 LrEDE
= REtE&X .D
=S e 00 |:co
B8N o sMn-E 32 iEE
= :
: wH—FE 3
o HEN-F 34
EEN-K 13
8
BEA-F 6
}
PO 76
31 | 5 ¢ 4
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Sorting completed

EIit A TLeD, BIBDEH 7 ==+ fﬂ[ﬂ’*“ﬁ
BE DA/ N T HND Z2 S AN - Ny
% L_Wéu.\ﬂ#r%ﬁﬂ%% = 1 weakd

_rl-ﬂ
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00
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ZUT. 714771 U
Brainstorming session

EODIT e h— REsx
FEOFHNAMDICLT
IJLAAS—Z=20%93

Brainstorming with cards picked up
as a clue of ideas.

o FHE"0"DH— FAHWNT,

In the beginning, use the card“©"”

o RIF'N"To EBABRFAZTIRCZICBL)

Next with “A".  (You will get some unexpected ideas)
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Examples of ideas

': ", Fn'ﬁi?EU)éii"”‘:"ﬂ »
< BroZegas i, &
B, B RS s & <
C R i [ i ﬁ [ |
i [ e (]
NP n vl ol ™
m - - [ reisu. |l
[ ] [ e m
. S . o .
g : =

] ==

| [ (]
] [ [ ]
(] [ (]
| [ |
] [ []
- | - i -

“O"NMSFRBLITIAT T “NDSFEBUIZTATT

Ideas inspired from cards placed on "©" Ideas inspired from cards placed on “A"
Mﬂﬁ* B ADRAFERL

ﬁ Put it inside.
,

FI. Fr/-REETELT.

RC, JATORHSHETES L. RHORCEET 3875093,

First, fill the chamber with smoke.  Next, light from the end of the pipe is illuminated with the light source,
and the amount of light reaching the opposite end is measured.

BNHBS) 1 TITHBN < TAAD. KOBERDS, BNOSEIHNEHETES.

Smoke comes in pipes with tears. It can be judged by the light attenuation amount.

79



BEEZL
Change the color. @%Ig\i (J:
.[:] Change the color.

O
4

5 0REND EBHNEDDIR=MES — MREAICED

Put the material that changes color when pulled on the sheet surface

Negative pressure area

=
SOo=o—— ,‘
) i~ § @

\ 7
.=."\\ )y rud TN
.N? ———— M UZEAZ VDT,
(T~ = BERLTWRVEZELS
2= Z<{RETCUED

uneven surfaces,

L ~—__ AN B 5.
\ Since there are many

there is a possibility that
many unintended color 30
changes also occur.



IREZNZ &
Make it vibrated. }}EE}J j&bui cJ:
Add vibration.

AT DimlcIREIZE S5 X, RIDin TRz T3

(WBNDHD/INAT(CIE. A LF 15—/ F—ZRETEDIMNE LN
Add vibration to the end of the pipe. Measure the vibration at the opposite end.
(It may be possible to detect an irregular vibration pattern on a broken pipe)

b ol /NN
RBEDIREIC LD/ T
AEBRNDZESZTUED.
ENICKD., BWEZEEPLT
LEIMELNRL,

Vibration of the test gives

unnecessary force to the pipe.

This may increase the number of g1
failures.




ABRIC
AWVRAFE &

e REFCANIAEFH K
— Put it inside.

F9. Fvr/N\—AZETEHIZT,

RIS, INA T DR SHIFETES L. RDiHICELIET DHEZETET D,

First, fill the chamber with smoke. Next, light from the end of the pipe is illuminated with the light source,
and the amount of light reaching the opposite end is measured.

WNN'HD/ AT [CIFENTZSSAAD, HKOBRENS., BNHNGDINZHETED.

Smoke comes in pipes with tears. It can be judged by the light attenuation amount.

EBEINDITHRERTILELDT
BELBETEDINE LR,
Because smoke moves well

with a slight air current,

it may be able to detect 82
with high accuracy.




W)\ T2 R DT D 73EE30FERIZ LN T o Tehl,
TRIZZAWEZEI LA A N—==2207T. Fiblhalgenta Ul
The way to find a broken pipe has not changed for 30 years.

With TRIZ Brainstorming Cards, new possibilities have arisen.

A\
2
=50 \0¢
- oM Ogy
A < 80 ldea 2
sl
[

30 years struggle

FHOINFERZ CTHRERSI. & <EFH-SNC.

It was appreciated at the company's technical presentation.

CCTHRNUIZEDIE. BERDBRICEREL TWP—RIELTVET,

The idea introduced here is somewhat generalized considering unique information.
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FEOE> MIULTTFAT 72T
F(C. HENS. BHREN)
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TRIZ for B

TRIZOAD— R [EEH— K] OEZSXRKARZAWLT,
ESR X745 7 =58
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b—EX (atRm) R

[01]
[02]
(03]
[06]
[18]
[19]
[23]
[25])
(28]
[29]
[38]

HS—EXOR/MRHEZE D VR TD

TS — XS EEHROY—EXELTYIDH T

B —EXO—EEZEZXT. ROY—EXEDDRNDEES

WS DHDOFIEY—EXE—EUTIRMIT S
ERBICELTEVWNSATILETO>THD
H—EXFBEENES D - BRES (CROERYyHEEIF TR U TN
H—EXDFREEDITEN Y — > EROY—E GRS ES
BEIM(CTHBEP AL SHEIEINBZIEOE T — EXDR(CHAAD
I—HoHE., BEOKRIEFEENS I —A>2F—T1—X%=HNETD
ADNEFEDORAZDDANRAF Y TR EZAREC UREEEE L TD
FDREODINVT—EIERHEL, BT UREWH—EXDBEEEZ X AL—X(CBITSES

Y—EX (av®R) RS

[07]
[10]
[15])
[30]
(37]
[36]

RUMESEEZ N IENTZEEC. ABDILENZDB TTEILSITERETLTHL
BEEZHERT B EBMONDI T —ERANDIGREZIFEETHL
TRLETHERTERCEFITORS—ERXRFIAETS

H—EXPI AT LADOREZ 1 —ICEDE CGEEIE T LDICT D
SABHICOX MEMNTTH—EXDOZIHE%E EIF, HIBORDIH(ICHHED
S| EDENNCHEVIRDEBSDIBDZAN— NI AT LADREREICERD

BERERE

[04]
[08]
[11)
[12]
[22]
[24]
[27]
[39]

—EBDRER(CTe < TADBIREIRM L. MOBEADOISNRCBLDICTD

RO -5 BRI —HICOFTEEC SN+ (CEN DA = 1ED
UE—4A—TREHEITTESDHIC. FEWITAO—PEMYR— MRERRETS
BEEOY—EXZFBLEZEDOBDIBERSY -5y NMCFTD
BVWIRXAMEETZIH—EX(CETSICORMEHFAL, BOBVBEEEZESITD

AR (CERB | DZEEO R B B EEmEED

MR IRES | DR VEER (I L. BRI URA RAO— ROODEZRGERE, BBIFIBIOR ME<SINZ 3
BRI —HEBNADIASOEN T —TEEEBLTHSE. thoARY—EILRBRBOI—SOREEBE<

BAELE

[13]
[17]
[33]
(34]
[35])
[40])

BABENEENSIRGZ/DEEHZEDHT

BEMHAT —EXERZRMT D

=5y NEZEN BT VSHANTEZEAT D

BAR(CEODTH LW ERDBESRIATSY M I A —L%ZED
HEVEMOZEEFAL. BENRIHSENE(ET DEZIHNVSATS
REREEDEBBCRIZNIAZ 1 -2 —EXDRICANTHS <

HEERZE

[09]

A
[05])
[14]
[20]

IFE(CHBEDEVEEPEM(CE. FKICHEEMBBEDEAZANTES<

EANKETHDBE TEHDIEBIFZFED . FHREOFVESEIZITS
IRFE LIz EDZ VNI NEVERD RN ZFD L TEZH PRGN Z LTS
INBHEDHDETICIREIR MDD FEE(E. HIRZIRFT T DIEENSEIRUMAFET D

SRRAARR I I

[21])
[26])
(31]
(32]
[16])

BIREE DD ZRR(CIBIET B ETH—ERZRVMAEICIRD

E/NEMOESEE (131> =108) &/ED. RBOWNBEZEMM{ELL. BSIZEIEL®IL<TS
R BB [CIRW BT BN A I\—&F> THL
INZRHEDPRRBDI L — RICHEU T, h— ROERYIICEEZFTD

INL— hOERIT EADREIDHERRT B

TRIZ for B

(Business Idea Patterns)

© IDEAPLANT
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[01]
[02]
(03]
[06]
[18]
[19]
[23]
[25])
(28]
[29]
[38]

H—EXDR/MREHEEE D EVIRKT B

TS — XS EEHROY—EXELTYIDH T

B —EXO—EEZEZXT. ROY—EXEDDRNDEES

WS DHDOFIEY—EXE—EUTIRMIT S
ERBICELTEVWNSATILETO>THD
H—EXFEENES B - BRE (CRIoMSRmHigE I ICRE LT
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FDREODINVT—EIERHEL, BT UREWH—EXDBEEEZ X AL—X(CBITSES

H—EX (Go®R) HRE

[07]
[10]
[15])
[30]
(37]
[36]

RUMESEEZ N IENTZEEC. ABDILENZDB TTEILSITERETLTHL
BEEZHERT B EBMONDI T —ERANDIGREZIFEETHL
TRLETHERTERCEFITORS—ERXRFIAETS
H—EXWIRFLAOREEZ 1 —RCENDE CERILRETERLDICTS
SABHICOX MEMNTTH—EXDOZIHE%E EIF, HIBORDIH(ICHHED
S| EDENNCHEVIRDEBSDIBDZAN— NI AT LADREREICERD

FAERIFE

[04]
[08]
[11)
[12]
[22]
[24]
[27]
[39]

—EBDRER(CTe < TADBIREIRM L. MOBEADOISNRCBLDICTD
RO -5 BRI —HICOFTEEC SN+ (CEN DA = 1ED
UE—4A—TREHEITTESDHIC. FEWITAO—PEMYR— MRERRETS
BEEOY—EXZFBLEZEDOBDIBERSY -5y NMCFTD
BVWIRXAMEETZIH—EX(CETSICORMEHFAL, BOBVBEEEZESITD
FORBROISEA(CEG | 0O L R D EEEREED

HRETEVRERS | DIRVVER (X L. BRATUARA RAO—ROODEZRFERE, BEIHIMIR M2 E<IIRS
BRI EENDAREOEN I —TERELTHE. MOBRY - EXBRBOI-—YDOREZERE<

[EESN

[13]
[17]
[33]
(34]
[35])
[40])

BABENEENSIRGZ/DEEHZEDHT

BEMHAT —EXERZRMT D

=5y MEBNBEIW T VZIAWGEZEATD

BAR(CEODTH LW ERDBESRIATSY M I A —L%ZED
HEVEMOZEEFAL. BENRIHSENE(ET DEZIHNVSATS
REREEDEBBCRIZNIAZ 1 -2 —EXDRICANTHS <

HERFE

[09]

A
[05])
[14]

(20] INBMHEDHDETITIKEIR MHIMNDFE(E. BIRZIRFT T DIEENSEIRUMAFET D

IFE(CHBEDEVEEPEM(CE. FKICHEEMBBEDEAZANTES<

EANKETHDBE TEHDIEBIFZFED . FHREOFVESEIZITS
IRFELIZEDZEWVWITNEVERD RN ZED Z L TERZH PG Z LTS

SRR NG

[21])

(26] B/NEMIDESHES (Fl: 107> =108M) Z/ED. RISOUEZHEL. BEIZIERLPITLTD

(31]
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BIREE DD ZRR(CIBIET B ETH—ERZRVMAEICIRD
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In fact there are also more powerful (and complex) techniques in TRIZ.

SHIZEIZ,
| don’t have time to talk today.
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