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Application of USIT to Compact Umbrella
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Compact Umbrella Working Group members

Kouichi Nakamura (SONY Corporation Semiconductor Group)
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Minoru Takimoto (Fuji Xerox Corporation)

Hirofumi Hasaba (MPUF Secretariat)

Noritaka Nakayama (Konica Minolta Technology Center, Inc.)
Hirotake Makino (Yokogawa Electric Corporation)

Yuji Mihara (Creative Technology Institute Co., Ltd.) -« Advisor

¥MPUF (Microsoft Project Users Forum)

NPO aiming at penetrating various methods related to Project Management. Members aim at improving
themselves through events, seminars, online community, study group meetings, etc. about various subjects
related to project management. The USIT/TRIZ Study Group was launched in April 2007 as a new group
among MPUF's nearly 20 study groups, and has currently about 150 members on line.
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USIT Approach >> ;z':az'f> >> c'.::zz.,t>

1. Problem Definition \ Well-defined USIT Problem ( Root causes analysis)
Analysis from existing minimum sets of objects
2. Closed World Method L CW-diagram —0-A4-F statements — Qualitative- Change Graph
. Analysis from Ideal Solution Back to its unwanted effect
3. Particles Method Morph cartoon — And/or tree }
4. Uniqueness [ Examine Temporal & Spatial Uniqueness |
5. Solution Procedures
Pluralization Dimensionality Distribution
(focus on (focus on (focus on
Objects) attributes) function)

Generification-tyoe Transduction-type
solution solution

v
6. Idea Concept [ Compose of Solution Idea Concept ]
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1. Problem Definition ->;'::::d"‘>;zz‘a3'33>”"'“3°"°>,§2L“JL$">c°;2::t>

[1—1 : Analysis for Current state ] ¢ OCUS POINt — =—

Action

Condition ' Condition

o @Pull up runner #Polygon(6~8) #Pull Down Action ®Rolled up

[ e . ™ ! ;

@

=
_E"-.,E"g“ not necessary - Even if the wind is strong ( Operation is easy :°Install Compactly.
o 2.3 to put power. : it gasily sqpports it. §]- fold quickly :*No Occupations
:g @ |- It doesn't take up : stropg in the wind. =Time is not spent. . in the bag.
O 2| space. : Don't be blown inside out | . More Compactly - Surroundings are not wet
o s : Hands free \. The hand is not wet.  :.Losing free bag

/

mcim . .
=53 . -
D [ ] (] [] (]
g3 Opposite expression Opposite expression
= above-mentioned above-mentioned
525 ' :
mo =

[ ]
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1. Problem Definition >> ;zz*a3'38>”"‘“3e"e>,§:z".:;*:"> c°;323t>

[1— 3 Investigation of Root Cause )

Here We've used CRT (Current Reality Tree ) using in TOC Thinking Process
¥ UDE : Undesirable Effect =>Current holding Problem

UDE1 UDE2 UDE3
There are a lot of The place is taken up The hand is wet
manual works to fold. in the storage ’

P
[ to"grc:ssss?irgs } The diameter becoming} [ Crease is not } [The cloth in touching} [ The cloth is }
by the hands L thick fixed by the hand is wet. held by the hand.

4 4 A

N\ [ |
The position of the rib Cloths are wrapped - »
b nside Reverse 0
is not fixed. RS ALY MPRER | The cloth doesn't exactly
L )L around the shaft P Folding “ Naka-wari Ori [ <ol around the shaft
T A
4 N\
Rib doesn't come near
to a center

roago Cloth is bulky
" on the outside
\/\ [ Cloth is bulky }{:4 o -
o on the outside | Outside Reverse Foldings “Kabuse Ori’
| Root Cause t

Theme that should be solved

Ribs are fold b ' ' '
Ibs are rold by Be bulky neither clothes nor ribs when closing

Zigzag style .
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2. Closed World Method

1 2
Definitions
Method

3 4 5 6
s > Uniqueness > Solution Idea 5
Method Procedure Concept

losed World), Particle

[2-1:Define a minimum set of Objects ]
Parts of Compact Umbrella

9. Rolling belt

Under line Character is
Minimum Objects
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1. Rib1 7. spring wire

Felmure
T~
Top Noch
JL Top spring

v4

.

4. Receivi

Rib

- \Crook Handle
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12 . Carrying ba
8. Runner

5. Tube



2. Closed World Method >> ;:1*a3'38>”"‘°3e"e§>=,§zz";'uze> c(,n':::t>

[2-2: Closed World Diagram][

0. Cloth } & Clarify the relations

between objects and functions

Sumogrt///////I S
1. Rib1 support,” | Ay
[ / | [ 12 . Carrying bag ]
2. Rib2 ]: ot o
PUN Support
Push _ .
3 Rib 3 bin arrange [ 11. Rain Drops }
(Inside)
[ 7. Spring Wire Pull [ 9. Rolling belt Get wet
Push [ 4. Receiving Rib ] —
Connect
8. Runner } [ 10 hands]

Pull

Support

[ 6. Center Rib

Push
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2. Closed World Method >> ;zz*;3'38>“"'“3e"e>,§zz"éaﬁe> COJ;’:.;>

[2-2: [2-3:List up ]

List up the Attributes by Objects ] This time We've used QFD-Chart in place of
QC-graph . And Investigate relation between UDE

And then Undesirable Effect & RC (Root Cause) and attribute of

Select strong effect factor (%) each objects

Show below:
Selected sample of Ribs & Cloth & | Show below:

Shaft Selected sample of Ribs & Cloth )
0 1,2,3.467 5 Objects
Cloth Rib Shaft Rib Cloth
o |a1|a2|a3|ad|a5|b|b|b|bda|b5|b 6|b7|b8
i(rJIid Solid Solid = 1123
hardness hardness % =2 = » =m = -
*Plural structure of & § S| 8|58 § g =88 28 == i g
*shape *hardness connection 28| g|8|5|zgl°l8| 2| al|23|8 |58
Ywater proof % Structure of @ = & S a 4 2| 2| Z
*easy to crease connection Strength (=} = = @ |8
*elasticity
*Volatility shape Hlength There are a lot of Y ololo| 0 0|0|0 O 6|0
K Water-shedding , *surface shape manual works to fold | 1
9—“’2"". o d weight Sespring power of
asiness to dry D D Y A
* Water permeability *Elasticity :?ir;a eofTo There Iare aKIOtt °; id |2 9 9 @ © & ©) 2 & |
Easiness of wrinkle to *fixable Spring manual Works 1o 1o
adhere % Movability ivabili i Y ®)
Restoration *Length Ifslﬁgpbgltof Pole The hand is wet 3 © e ©
*'[hickness
v*’,e\',gmme There are a lot of Y| A|O 0|0 |00 o o |o|o
* SealingAbility manual works to fold | 4

*Easiness of wrinkle
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Analysis from Ideal Solution

3 ° P a rt i C I e S M et h o d Deﬂmtmns>£losed W(> Partlcles> U"|Qﬁe"e> Solutio > Idea >
i i Method Method Procedures/” Concept
el

Ribs & Shaft Parts Cloth Parts

are1s uadop

Particles

Morph cartoon

a1eIS 9s0|D

Ideal State
Body itself could
pobted in "TRIZ Home B8 Sra@H” Way, 2009

~

Personification

! tight While Closing

F RIZ Symposium in Japan Sept."10-12, Laforet Biwako ©2007, MPUF USIT/TRIZZFFZ Y EHBWNG



3. Particles Method

nd/or tree

Deflmtlons Iosed Worl
Method

Partlcle
Method

Solutlo | dea
rocedure Concept

Desirable Effects : as easy operation in folding & compact as possible & without wetting hands

v

v

v

Ribs: don't obstruct folding operation

Cloth: don't obstruct folding operation

(henceforth omission)

No wet hands

A 4 A 4 y A 4 A\ 4 A\ 4 A A y A 4
conceall [Decreases||Rib less Stick Conn':gtion Conceals Cloth less Not Putting Decreases
' Each other Cloth Folding Conceal cloth
Nesting Nesting Nesting Magnet Nest Air curtain v v , v
folding Substitute  folding Static Loop Barrier , _
like a Combine like a ball slectrlclt Spring Water - cfzgze tigt;é(t:::er Rgﬂ':?;:(g" Separate
o Deletion  Phase Velcro Air tube repellent
Prr‘\ase eliminatio change Suck
change h Neutralizi ucker i
Neutrali ng Intermole v
zing fgr'g; Nesting type Rubber Shape Rubber rubber Zipper
- Folding type Curtain memory Fan Balloon  Ziploc
Gravitatio structure Iron
n Buit in type Folding Spring Velcro
Friction built into the Crushes — Hardness  screen  copes  Cyt/dividin
Surface stick. Compressi Material Bellows sion g into parts
tensity built into the grip on Curtain
Paste struct.ure folding
T crushing o cting
4» §°"“"es Reticulati
on
structure
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4. Uniqueness

Deflmtlons Iosed Worl Partlcle
Method Method

S>Umquenes> Solutio > | dea > 10
Procedure Concept

[4-1 : Examine Temporal & Spatial Uniqueness]

Compactly folding !
« J1 -] 141

Current state
T1

joint J1

space

=

lo—" 1 — I

* J.‘ Using

T1:Terminal1:Distance between Center to T1

J1:Distance between Center to j1

T1
i1

« J1 )

Closing action

A

BULIIS BU) YHM

Hsjol —*

S| 9U0(q JO pua ayj} pue

Je-—n —I1

b

* | Using

Posted in "TRIZ Home Page in Japan" May, 2009 Fourth TRIZ Symposium in Japan Sept. 10-12, Lafor

Closing action

I

dun X1y

Time

A

Closing start

Biwako ©

Quickly folding ! I

t4 ¢
t :
4+ Manual Steps vs Time
1 .
[SH X Number of ribs

4 < (Example 6ribs )
t

t2 )

4

1:loosen top spring , and pull down Runner
-3:The crease is arranged by the hand

%2:shaft is shortened by two steps

N
o

07, UF

tlI —: Too fast is
dangerous !

Closing End

: The end of the Rib1 is fixed into grip

: fixed with the rolling belt

4
5

sw/‘l‘tmzﬁ;f"”zr FYEBEALWNG



5. Solution Procedures

[5-1

@Closed World Method =

Idea Creation

Idea

4
Deflmtlons Iosed Worl Partlcles Uniqueness SOIutlo 11
Method Method Procedure Concept

— Primary ]

- activate useful function or inactivate harmful function:

-Add Objects or Activate attributes .

@Particles Method =
-activate useful attributes
increase or decrease objects
«change a function to another
@Uniqueness =

N

Secondary
Idea Creation

Idea Creation
4 I

Primary

/ *Pluralization
|+ -Transduction

.

*Dimensionality=—__ |
-Generification

«Change spatial or temporal point of view

*Distribution

N /

+Air pressured ribs
+« Air Battens of Yacht

+Cloth — Panel Structure
+Joint less — Sea anemone type
+Less ribs & cloth

— Thin fiber like a dandelion
«Compound type cloth by a thin fiber.
+Disposable Structure

like a paper or sponge
+Cloth of thin sponge structure

to shed water
Sponge that doesn't inhale water

«Air inflate structure.
+Fold machine of umbrella

+Mechanism that turn out the surface side
of cloth by one operation

+Board umbrella like fan
+Good retractility for direction of radiation
The bone persists in magnetism.

+The cloth adhere by magnetism each other.

*Multiple ribs

*Pinwheel structure

*Material that extends while water gets wet
*Cloth like paper folding

*Walking stick of jugglery

*Window shade that opens radially

*Not folded by pull action
but folded by pushing.
but folded by rotate
but folded like Acordeon
but folded like the fan

It is possible to fold to the A4 panel size.
*Horizontal structure of window shade

(Form with a multiple panel. )
*Umbrella of fan type
+Air curtain structure
+Cover that have function to squeeze
+Water-shedding quality to the cover.
+ After use water disappears.
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5. Solution Procedures
[5-1: Idea Creation

Categorize (Grouping )

Category
Middle
Creaseless Gp

Category
Large
Close Not be bulky Gp

Idea

4
Deflmtlons Iosed Worl Partlcles Uniqueness SOIutlo 12
Method Method Procedure Concept

— Secondary ]

= Generification

Category
Small
Panel Gp

Add
*

=
Shaw below one part.

Generification

Transduction
(Actually we generate about 100 ideas)

Transduction

Add
% Panel cloth
YNot Cloth but Board

Y¢ A celluloid board _T

Rib in the sale of yacht that hardens the cloth
Air Battens of Yacht

The outside of the cloth is hard.

Idea A—1

A 4

Cloth is soft when shutting and hard when using .

Panel style fan likea chinese folding fan Idea A—2

Soft Rib Gp

% 1Loop Rib >
YcWhen twisted becomes to 3 circle loop Jr
Air born Type

Idea B

Bone that rolled coil (like bone of lantern)

Fixing Crease Gp

Folding Gp

% Miura Or

bamboo hat type umbrella

Idea C

YeMiura ori with wire spring power _1

Like a japanese folding fan

Bellows Gp

*

Acordeon

Folding in pleats

japanese lantern like bellows

Ribs Not be bulky Gp Junction Connecting Gp

No JunctionGp

|l  Omission As follows
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5. Solution Procedures

1 a4
Definitions losed World) Particles Uniqueness >> Solution 13
Method Method Procedure Concept

2

3 S 6

Idea

5 : Solution Procedures Summary
|ldea Concept for Quickly & Compactly folding

1) Object Pluralization 2) Attribute
Method Dimensionality Method
Elimination / Unification Elimination / Unification

a. Eliminate a. Deactivate a Harmful .
b. Unify b. Suppress a Harmful

Increase / Introduction Increase / Introduction

c. Enhance a Useful

d. Pay attention a Useful

e. Introduce a Spatial Attribute
f. Introduce a Temporal Attribute
g. Attributes at the Micro Level

h. Properties of the System

c. Multiply into 2,3,- - ,inf.
d. Introduce or Modify
e. Introduce from

the Environme

as a Whole

Division / Distribution Division / Distribution

f. Divide into 1/2,1/3,=+,1/inf. i. Vary in Space

j. Vary in Time

Generalize/Substitute Generalize/Substitute

g. Exchange the generalized
Objec k. Change the Phase
h. From Solid to Powder or the Inner—Structure
/ Liquid/Gas
Prevent Rib Structure Change

from Wrinkle Linear = into Curve

(3¢ The idea of not getting wet is omitted in this paper)

3) Function Distribution
Method

Elimination / Unification
a. Unify multiple Function

Increase / Introduction
b. Introduce a new Function
c. Detection/measurement

Function
d. Enhance adapting/coordination ]

/control Ribs +cloth
Divide into piece of panels == A
Division / Distribution
e. Divide the compound Functions I dea

and assign them separately

f. Vary the Function in Space
g. Vary the Function in Time

P

Generalize/Substitute

h. Exchange the generalized
Function

i. Reassign to a different Object

j. With a different physical Panel
principle Structure

—

Structure

Closing time is shortened to one time

C

: :' S Prevent from Wrinkle
ey
B S
2009 I deoan‘h TRIZ Symposium in Japan Sept. 10-12, LIafgee wakp ©2007, MPUF USIT/TRIZZFFEL #HYEABWNG

Folding Fan Structure




6. Solution Concept s Yo s Yo sien S 1l )14

Idea Concept:Quick folding & Compactly storing
A Panel Gp

Combine the functions of Ribs & Cloth ,then devide

3. Function Distribution Method 3a: Unify multiple Function
Ribs (Support cloth function )+cloth (protected from getting wet.)

1. Object Pluralization Method
1 f : Divide object into 1/2,1/3, « + ,1/inf

Divide into piece of panels
¢ Idea Concept A-1

Size Changeable Lid
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6. Solution Concept De“"}“°"s>ﬂ:§:d@ ;ﬁ‘;2'35>”"'“3e"°>,§2L§L12>, 15

Idea Concept:Quick folding & Compactly storing
C: Loop Rib Gp

2Kk : Change the Phase or the Inner-Structure
&®Change the structure of Object ( Ribs ) Linear into Curve

2a : a. Deactivate a Harmful Attributes @ prevents from wrinkle of cloth
Sample1 Sample?2

€C: Folding Gp Miura Ori (<« Open quickly fold quickly )
3a :Unify multiple Function €Fold & Unfold at one action

q
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Summary oo Vo i Youtons) slr )t 18

1. Introduction of the USIT Approach for the Problem of Compact Umbrella

€ \We could have experienced USIT technique by a familiar theme. and have found
the effectiveness At the same time. The excellent point of the USIT is to

arise naturally the solving point of the problem while focusing there object, attribute,
and function and combine them with unique feature of spatial or temporal side.

2. Various solution ideas and conceptual prototypes.

€ Though it was not a purpose to output the Best solution but after adopting
USIT approach, We could output various solution ideas of Compact Umbrella
le: Panel Style, Loop-rib Style, Folding Fan shape and so on.

3. New devices for USIT approach

@V arious devices for improving USIT method are bone and the effectiveness was
able to be shared among members
% Root cause analysis enhanced by a TOC thinking process
* practical use of QFD in Quality—Change graph
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