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Full text of presentation located in EO7

abstract

» There are 4 levels of education in TRIZ culture : level 1-2-3-4. Accordingly, there are 4
different depths for consideration of every tool of problem solving. There is description of 40
principles for level 4. This article shows consideration of principle 13. "'The Other Way Around'
regarding to our knowledge about function and resources. Before application of resources and
functions as tools for inspection, we had only 3 recommendation by Genrich Altchuller.

1. Invert the action(s) used to solve the problem (e.g. instead of cooling an object, heat it)
2. Make movable parts (or the external environment) fixed, and fixed parts movable.
3. Turn the object (or process) 'upside down'.

»  After application of popular TRIZ tools we can consider several additional mechanisms.

4. function : “move” pull or push, 5. function : “add” or “ remove” substances or fields, 6.
space: front - back, 7. space: inside- outside, 8. space: bottom-top, 9. surface : convexity -
deepening , 10. substances: A(B) or B(A), 11.time: day - night, 12. time: sequence of
operation in manufacturing or business, 13. strategy of thinking in invention process : tool
AFD by Boris Zlotin, 14. strategy of thinking in invention process : feature transfer by Vladimir
Gerasimov and Simon Litvin: A + B+ A + B. We can use also several combinations between
these 14 mechanisms. Final conclusion: we can use TRIZ to develop tools of TRIZ.

v Keywords: inventive principles, function, function oriented search, resource of time, space,
substance, field, merging of needs, technology of creative thinking, AFD, feature transfer
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Classical interpretation
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13. Do It in Reverse
Do It in Reverse

A. Instead of the dired action dictated by a problem,
implement an oppesite action (i.e., cooling instead
of heating).
"Now you are
the iguid iron i

| —

C. Turn an objed upside-down.

An clectric burner is installed in
the cover of 3 frving pan so that
cooking may be done from two
sides ar the same time

Dwuring the casting of a large.
thin-walled part, a dish with
Bquid irom is stationary while
the platform holding the part
mones
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B. Make the moveable part of an objed, or outside environment,
stationary — and the stationary part moveable.

— A training station for
—— swimmers. The swimmer
— - — -
— s stationary while the
Water moves.
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Crossings with another principles

15) & £4(Dynamic parts)

Movable L
13) AR & &(The other way around) | | - unmovable 5 v @
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K symmetry 4) (424 HZH(Symmetry changes)
- asymmetry

2 opposite —]
requirements \ {} s
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open warm

close cold
bi narrow

small broad

TRIZ

@6(}/;:.,90,LC6 2013 in Koves Global TRIZ Conference 2013 4




EO7

Q: Why principle 13 is important?
Answer: high level of applicability

Typical problem resource Trends helper in
disadvantages 40principles tamily
Small capacity System level, time, | & curver (mone-bi- | 56,7,20, 38,39,40
need. cost p-oly] consader non linear
y process of development
small reliability of substances and Sompleteness consider 910,12,23,32,34,37,
system, big tiredness | field 'rg‘;zra::g[g;'t L) 38
High cost of result Type of movement ~onductivity increase 4912, 1415, 17,
space ﬂ;ﬁ‘jﬂu‘,‘t’jﬁ forincrease of | 18 21,25
small amount of need, cost deal -tzﬁpsﬁ iﬂcrsase 456,789,10,11,16,
. - amoun Ul n an
function, big amount of et e 19,20,24,26,27 32
parts materials/ time, movement
Expensive resources. Resources of need r o S5 consider
Old ( perfect) system or cost or time contact with super system
Size of system before space, substance, iamicity consider bond ,
application field between parts of system .32 358
Small efficiency Field and source of "'%L‘I-&;gﬁlder e 55! 10,19,22 23,
probabili ange type
energy et 24, 28,32,34,36,37
Cost reduction, old substances Macr ;‘I-t :fﬁﬂmer 1,5,6,23,27,28,29 31,
E’I-'EI?COH 100
system s 32,34,35,36,38,39,40
Small convenience Behavior of O r°°"51d~°-‘f 1,2,3,7,9,10,12,23, 24
increase 2l O
peoples e A 33,39
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we cah use resources analysis approach for investigation
about additional mechanisms for execution of principle 13

7 useful question of
Resource Analysis
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Definition of resources by TRIZ Master Boris Zlotin
(USA) and TRIZ Master Yury Danilovsky (S.Korea)

Acronym for memorization

A “FFISST” Full
of Resources

TIME - time mtervak
before the start, after the
finish, and beltween Lthe
cyckes of a technobgial

or completely unused.

SPACE - free, unoccupied

. FUNCTIONAL - the capabity of a system
or its surroundings to perform addtional
functions, including super-effects
(addtional, usually unexpected, benefits
that arise as a result of mnovation).

Resources of systems

INFORMATION - additonal miormaton

about the system, which can be obtained
with help of dissipation fields, or matter
or Nelds passing through the system.

FIELDS (ENERGY) ~ any kind of
energy, action, force, elc. available
in the system or &s enveonment,
(TRIZ fiekds: mechanical, themal,
chemical, electncal, magnelic or
electromagnetic.)

space exiting in a system SUBSTANCES - any kind of

or s surroundings. material from which the system behavior of customers.
B types of movements [|or ts surroundings & composed.|  IHistory of product.

Need of peoples, typical

Shape, form of objects

New technology from science
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We can use for investigation approach of “function”

Move, pull, push, revolve, propel, tir,
jump, shove, jostle, poke, jab, insert,
put, bump, hustle

Aswrate, NepemMelllaTh, Tonkars,
BpallaTb, BCTaBMNATL, YAAPATE,
WEeBENUTE, TPACTH, HAXKUMATb,
pPasMeLllnBaTh, TAHYTb, CTYKHYTb,
CTABWTE, MNOMELWaTE, bpocaTk,
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Add, pour, infuse, inject, blast, append,
supplement, throw in, tag, top up,
tack, eke, stick, weld, sew

[oBaenaTte, NPUCOBRWHATE,
NPUKPEennaTh, JoNKBaTh, JOCHINaTb,
HaNOMHATL, NPUMETATE,
NPULLKBATE, MPUKNENBaTE,
npuaapuaaTb

HEH,

Extract, dig, delete, cut, remove, eliminate,
purge, expel, exclude, filter, move away,
prune, amputate, elicit, retrieve, recover,
derive, draw, unearth

Yaanate, cTUpaTh, GUALTPOBATL, BNWTLIBATDL,
OUMLLETE, HCKNOYATE, BBIYEPKMBATD,
W3BNekaTh, Ao6blBaTh, BbiKaNLIBATD,
SKCTParnpoBaTh, BeiNapUBaTE,
BbITANKNBaTL, 06pesats,
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b, 38/]1€PXMBATH,
BaTb, OCTAHABNMBATL
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Navigation system for inspection of principle 13

13) AR 2 &(The other way around)

13 &
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old recommendation for Principle 13
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Legend: F — function, R - resources
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13) H# & &(The other way around)

13. Tpunimn «<HaoGopor»

HapyxHasa yacTb ob6bekTa

The outside of object

Dr.Yury ® 2012 ur7@mail.ru

-

BHyTpeHHARA
yacTb o6 bekTa

e inside
f the object
G=N3 EAI&E.JERS

www.gen3.co.kr/
www.triz-solver.com

EO7

Inside — outside direction and
opposite approach

1936 spring-motor-driven 78 rpm acoustical (non-electronic) gramophone

“electrical' RECORDING
* Function: “to read of
information” and principle 13

Resources of space

+ Cover of cantain:
(Belleville spring:

The outside of object

Dr.Yury ® 2012 w7 @mallru
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Inside — outside regarding function “heating”

13) HEZ 8(The other way around)

K

naoGopats
|

Hapyx#nan 4acTe obbnexTa

Stirling engine
284 dld

BHyTpeHHAR
yacTe obbexTa

e inside
of the object
G=EN 3

The outside of object

D Yury ©2012 ur7@mail.ru

Internal
combustion
engine LHA 2|2
The Wankel cycle.
The shaft tumns three
times for each rotation
of the rotor around the
lobe and once for

INTAKE

each orbital 3

revolutionaround the -

eccentric shaft. .
inside| | outside

http//en.wikipedia.orgAwiki/Stiding_engine

http://en.wikipedia.orgAviki/Internal_combustion_sengine
ASAL%EDNTHA%BE% ER%AT %H1 %E %07 %O 4% ECHAT %A

http Ao wikimedia ongbki/aE CoE
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Inversion in surface

13) H¥ 2 #(The other way around)

B | & |

13. lprauun «eaoGopors

BHyTpeHHAR
4YacTb obbLexkTa

e inside

soduej}sSqgns JO S221N0SdY

HapyxHasn yacte oﬁ'bexra R
of the object
GEN3 PARTNERS
KQREA
www.gend.co.kr/
www triz.solver com

The outside of object

Dr.Yury © 2012 ur7 @mail ru

4) ¥ W (Symmelry changes)

4}0[1

Four [y

Dism-@mwmm with alignment

“Planarization” system (insertion)

Flexible
INSErtion [aus masmesy cuom
é} ©-0

Wrapping from sheet of aluminum

Analogy from another industry

13) H¥ & &(The other way around)

13

13. TIpnuuun «raoSopors

surface: Convexity — deepening

In front of object in the back of object
regarding to “function hold substance”

mob||e fixed Resources of function

Clothes is move for washing

13) #$ & #(The other way around)

G=N3 PARTNERS

N KQREA
L«]g www.geng.co.kr/
www.triz-solver.com

13. Tpsrusn «xaoSopor»

Clothes is fixed foe washing

Ultrasonic
Washing
machines

au|ysew Bujues|d weas

aujyoew bujues|d -uoj

aujyoew Bujues|d weals

Global TRIZ Conference 2013

11



EO7

moblle fixed  Resources of function mobile - fixed

vinyl record is move for playing

13) H¥ & &(The other way around) GEN3 PARTNERS

- KQREA
4]3 www.gens.co.kr/
www.triz-solver.com

13, Tlpsrngsm «xnoBoporn

vinyl record is fixed for playing|
Resources of function

Photo is move for drying
13) H¥ & &(The other way around) GEN3 PARTNERS

. KQREA ;
4‘]5 www.gen3.co.kr/
www.triz-solver.com

13, Tlpawngsm «saoSoporn

Photo is fixed for drying

The photo moves vinyl record moves

The photo is motionless

New
invention

http://www. capa. me/68489-void-vdokhnul-novltju-zhizn-v-starye-plastinki. html

Paint dipping

mobile - fixed

object is move for coloring

12) H¥ T ®(The other way around) GEN3 PARTNERS
KQREA
ﬂg} % www.geng.co.kr/
Q www.triz-solver.com

13 Tipasn snsofopars

http://www. metqd’olog ru/noder2s object fixed for coloring

Resources of substances and gravity field
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Use resources of information about
mechanical inertia

Change [

G=N3 PARTNERS

WWW. geng co.kr/
www.triz-solver.com

13) H 12 #(The other way around)

Move the bottle )
13) A ¥ & &(The other way around) ﬂg} /1/7

Resources of field| {3 % 13 T noopors

13. IIpHHIHD «HAOGOPOTH
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A(B) and B(A) regarding to function A(B) and B(A) regardlng to functlon
“add substance” "heating” e

» There is opportunity
for two substances
and two colors in
new design of
pencil.

» Substance A can
have dark color,
substance B can
have light color.

orafwi kifvate ¢ boile

water tube boiler

apISINO S| Paeno| JejeaH

+= A water tube boiler is a type of boiler in which water circulates in tubes heated
externally by the fire. Fuel is burned inside the furnace, creating hot gas which
heats water in the steam-generating tubes. In smaller boilers, additional generating
tubes are separate in the furnace, while larger utility boilers rely on the water-filed
tub

Resources of substances

Resources of substances

— 20BdS JO $80JN0Say
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Push and pull in transport (behind —

aerosanl

The RFE-8, a smaller WWIl model

powered by an inexpensive

automotive engine 1903-1980
Airboat

|l The Army Comps
of Engineers
uses an airboat to
_ collect herbicide-
~ resistant hydrilla

~ from Lake
Seminole in
northern Florida

http: //en wﬂupedla org/wiki/Aerosani
http://en.wikipedia.org/wikiAirboat

the front)

13) H¥ =2 2(The other way around)

1

13, Tpannn aoSopars

aerosani

AN EDOXEQE00RES

1911J|'1' 56}' |||IEHIXI Elll
Cyril Vladimirovich, Grand Duke of Russia

hito /falkatrion com/?n=14533

Aero car

Push and pull in transport (behind —
the front)

13) HRZ 8(The other way around)

Bj

13. Tpsnuin aisaoGopors

Push and pull in transport (behind —

the front)

Automobile layout

Front-engine transversely-mounted

@)

Front-wheel drive

13) A$ 2 2(The other way around)

A

[E3 e —

m Rear-engine

T
\»_)

w—— )

Rear-wheel drive

G=N3 EAELI}iERS
www.gen3.co.kr/
www.triz-solver.com

Resources of function
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Version 1

AFD analysis by Boris
Zlotin

S OR TR RU

\:"\ﬁJ u(:_i‘H
Phenomenon ‘A + B # B+A”

non-additivity in evolution technics

28 s

» Traditional approach for
invention: let’s try improve it

» Opposite approach by AFD:
Let's try broken it ?

13) #H3R & &(The other way around)

13

L || 13, TIpunumn «uaoSopor»

SIOIABY2( [BUOIJIPEI} JO S22IN0SIY
— S101ABL3] [EUOH}IPEI} JO S30IN0SY

Version 3

Waterproof film in the
box of cigarette

Version 2

“Internal — cutside process”

— Nl regarding to function “digestion 23}
Day — night cost of energy of siders”
= H « The family Uloboridae has lost its poison glands,
e = We can improve and kills ts prey with silk instee[léi ke mo%t
o v i 5 5 arachnids including scorpions, [9] spiders have a
_:'_O_EISE ﬁn’nqﬁtf};,,\h' = prODIem of na(rjrow gut tt;]at catn onlytcopfef\lftv;(h ngukid food oig|£ ol 9= 70|
" . and spiders have two sets of filters to keep External digestion
co nsumpt|on of solids out.[8] They use one of two different
. systems of external digestion. Some pump ; :
enel’gy if we create d?l%atsﬁive enzglir'l]esl_froyp tg?midgut ifnttr? the prey Internal digestion
and then suck the liquified tissues of the prey
2 typeS of cost for ir?tc;};chef tg?]ut, eventouta;llly leavin tIl?ehind t?e erlnpty
. usk of the prey. ers grind the prey to pulp
electrical energy using the chelicerae and the bases of the
Fedipalps, while flooding it with enzymes; in
hese species the chelicerae and the bases of
the pedipalps form a preoral cavity that holds
ReSO urces Of t| me the food they are processing.[8]

t
1r Resources of space, substances
~and time in Nature
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New and old
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recommendation for Principle 13

functions

Add- remove

Pull- pushe

Heating- cooling

Move — not move ( hold)

A(B) — B(A):
Color
Softies

14

Day — night

Feature transfer

oa (D

B+A

C(:/-i 1Ce Z)OZ(B n 2\(}(

®.

Sequence of operatlon

Convexity - deepening

front - back,
inside - outside)
bottom - top

Assembling — purchase
Purchase - assembling

O
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conclusion

»  After application of popular TRIZ tools we can consider several additional mechanisms.

» 4. function : “move” pull or push, 5. function : “add” or “ remove” substances or fields, 6.
space: front - back, 7. space: inside- outside, 8. space: bottom-top, 9. surface : convexity -
deepening , 10. substances: A(B) or B(A), 11.time: day - night, 12. time: sequence of
operation in manufacturing or business, 13. strategy of thinking in invention process : tool
AFD by Boris Zlotin, 14. strategy of thinking in invention process : feature transfer by Vladimir
Gerasimov and Simon Litvin: A + B+ A + B. We can use also several combinations between
these 12 mechanisms. Final conclusion: we can use TRIZ to develop tools of TRIZ.

— N

old recommendation for Principle 13 New and old recommendation for Principle 13
' e E—— ’? ‘ o [Pull- pusho o
z Heating- cooling L . - Heating- cooling
. functions Il Move — not move ( hold) h ) qunctlons * | Add-remove
\"‘n_‘; ‘/,—~~” | Move — not move ( hold)
| L ~ A(B) - B(A): ' Convexity - deepening ‘
/ \\ 4l Color |
Tl bottom - tOp 9 ‘ | Softies Pege” ) | front - back,
* _ ] ] @ \ inside - outside}
AN 2 ¥ — > # + bottom -top
N @ Day — night @ m { @@ ””””””””””””””
S ) Sequence ofoperation| ~\ __/ N\ /7 e
2 m ‘ = (;‘g . ‘ Assembling — purchase
o | A "~ | Feature transfer P | Purchase - assembling
- Simi and A+B A i
= Similar Solution
E BrA @ ) Dr.Y.Danilovsky © 2013 E mail: ur7@mail.ru

e

Legend: F — function, R - resources
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