
The next 55 minutes:
• Topics (time dependant)

– Ideality

– Resources

– Functional Thinking / Library

– Separation Principles

– Trimming Technique

– Inventive Principles

• Q&A anytime!

Dave Verduyn
verduyn@c2c-solutions.com

248-879-8040

C2C Solutions Inc.
www.c2c-solutions.com

(14 minute video on home page)

http://www.c2c-solutions.com/
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Ideality and 
the Ideal System

“Begin with the end in mind” 
Dr. Stephen R Covey: 

"Think of the end before the beginning" 
Leonardo da Vinci: 
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Ideality Defined

<-- Bad Stuff

<-- Good Stuff

Classics 
VA/VE

Formula

F
C

Value
& 

Ideality
=

Classics 
TRIZ

Formula

Σ UF
Σ HE

Leading
Innovation
Software

F2

P + C

• Ideality is a ratio of the sum of the Useful Functions 
divided by the sum of the Harmful Effects.

– Every system generate useful functions and harmful effects.
– Useful Functions are the desirable “intentions” of the system.
– Harmful Effects are the undesirable effects of the system such 

as any costs, pollution, excess heat, any dangers, energy 
consumption, etc.

Given the above equations, what is the “Ideal System”
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Improving Value & Ideality:

F (ΣUF)

C (ΣHE)

Classics
Value
Formula

F
C

=
Classics 

Ideality
Formula

Σ UF
Σ HE

V
or

I

How many 
different ways are 
there to Improve 

Value and Ideality?

F (ΣUF)

C (ΣHE)

F (ΣUF)

C (ΣHE)

F (ΣUF)

C (ΣHE)

F (ΣUF)

C (ΣHE)

F (ΣUF)

C (ΣHE)

#1      #2       #3      #4      #5      #6
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Improving Ideality – Example
Projector & Screen

What does the
Ideal Screen look like?

What does the
Ideal Projector

look like?

What does an
Ideal Toilet look like?

http://images.google.com/imgres?imgurl=www.thinkgeek.com/images/products/zoom/mathmos-projector.jpg&imgrefurl=http://www.thinkgeek.com/cubegoodies/lights/600c/zoom/&h=533&w=400&sz=18&tbnid=amETSiIrvsEJ:&tbnh=127&tbnw=96&start=40&prev=/images?q=projector&start=20&hl=en&lr=&ie=UTF-8&safe=off&sa=N
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Container with Acid 
& Samples for testing

Classic Resource Example
(Testing Alloys for Acid Resistance)

Container 
corrodes after 

only a few tests 
and is expensive 
to replace.  What 

can we do?

Solution
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The Use of 
Resources

(Thinking “inside the box” to solve problems 
and Improve Ideality!)

http://www.springwise.com/marketing_advertising/adzookie
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The Use of “Resources”

Resource 
Guru’s!

• What do the 3 men who escaped from Alcatraz Island, 
Tom Hanks in the Castaway, the professor on Gilligan’s 
Island, Jackie Chan, MacGyver, and the Apollo 13 crew 
all have in common?

What do they have in 
common?
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The Use of Resources

• A Resource is “anything” available in your (System) 
or its environmental surroundings (Supersystem) 
that has useful “properties” and may be able to solve 
a problem or improve your situation.

– Think “Inside the box”!
– Proactively look for latent, free, or inexpensive resources you 

may be available to exploit.
• Note:  Typically, the more mature your system, the less useful 

resources typically exist. 

• Two “states” of resources exist in 5 general 
categories:

– State 1: Readily Available Resources – Resources that 
can be used in their existing state. (Easily recognized)

– State 2: Derived Resources – Resources that need some 
transformation before they can be used.
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5 Resource Categories

• Five Main Categories of TRIZ Resources 
to  consider:

– 1 of 5. Substance - Any physical parts, systems, 
or material, or property from which the system 
and/or its surroundings are composed of.

• Other systems, adjacent systems or system elements, 
Other Super-system Elements, Substance properties, 
Waste products, Raw Materials, People or Money, 
Computers, Information, Etc.
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Tub or 
Garden?

5 Resource Categories

• Five Main Categories of TRIZ 
Resources to  consider: (cont.)

– 2 of 5. Field - Any type of energy, action, 
or force in the system or the surrounding 
environment.

• Mechanical Forces, Electrical or Electromagnetic forces, 
• Gravity, Thermal, (Heat from a car engine                                             

keeps passengers warm.)
• Magnetic, Nuclear, or Chemical forces,
• Motion, flow, or other Kinetic Energy in system,                                                    

(Regenerative Breaking, self winding watch)
• Energy Differentials (Temperature, Voltage)
• Etc.

Example:
Brushing teeth 

& Rinsing 
mouth . . .

Why did Edison’s guests 
complain about his 

turnstile gate?

http://peoplesdesignaward.cooperhewitt.org/2007/nominee/1047
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Take up land 
space & 

need to get 
the energy 

to 
transmission 

lines 

What space resource exists?

5 Resource Categories

• Five Main Categories of TRIZ 
Resources to  consider: (cont.)

– 4 of 5. Space – Any unoccupied or unused space 
in a system or its surroundings that can be used.

• Between elements, Inside elements (nesting), in other 
dimensions, In place of an unnecessary elements, Etc.

The “Paint 
Runner”

PowerPost
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Contradiction Example

• Boeing wanted larger engines for more air 
flow.

• Achieved in the past by increasing the diameter of the 
engine.

• Problem: Larger air intake on the engine would reduce 
the ground clearance to unacceptable levels.

Boeing 
737

Larger engine 
diameter

A. Increases air 
intake

B. Decreases 
ground 

clearance
Physical 
Conflict

Technical 
Conflict
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Conflict Resolution Algorithm

40+ 
Inventive 
Principles

The 4
Separation
Principles

T1 T2

C1 C2

PCTC

No

Analogous
Thinking

Analogous
Thinking

No

Done!

Solved?
Yes

Solved?
Yes

Technical Conflict Physical Conflict

Our
Focus

Now
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There is a “Technical Conflict” between Traction & 
Rolling Resistance.  Improving traction can hurt rolling 

the bike’s rolling resistance.
Is there a parameter or characteristic, that in 2 opposite states 

would accomplish both ? 
(Lots of traction & great rolling resistance)

Bike Performance
“Step 1” Example

Technical Contradiction: Having lots of 
traction often hurts the rolling resistance.



(1 of 4)
Separation in Time

T1 T2
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Separation in TIME Examples:
A parameter or element of a system is present or absent at different times.

Cup Holder
(“There & “Not There”)

PDA Keys
( Big & Small )

Software Menu
( Small & Large ) Apple

U.S. Navy’s F-14, F-111
( Long & Short Wings )



(2 of 4)
Separation in 

Space
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Bike Tire
( Knobby & Smooth )

( Fat & Thin )

Smooth
Road

“Off”
Road

Separation in SPACE:
A parameter or element of a system is present or absent in different “spaces”.

Bed
( Soft & Firm )

Television
( Big & Small )

Bifocal Lens
( Far & Close )

http://images.google.com/imgres?imgurl=http://www.coolspecs.com/images/159_bifocal.jpg&imgrefurl=http://www.coolspecs.com/lenses.html&h=160&w=159&sz=17&hl=en&start=11&um=1&tbnid=Rtfxi0l1bZeSvM:&tbnh=98&tbnw=97&prev=/images?q=bifocal+lines&svnum=10&um=1&hl=en
http://images.google.com/imgres?imgurl=http://www.coolspecs.com/images/159_bifocal.jpg&imgrefurl=http://www.coolspecs.com/lenses.html&h=160&w=159&sz=17&hl=en&start=11&um=1&tbnid=Rtfxi0l1bZeSvM:&tbnh=98&tbnw=97&prev=/images?q=bifocal+lines&svnum=10&um=1&hl=en
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Trim any part in any system, or 
any step in any Process!  

The Trimming 
Technique

Suggested Pre-requisite: 
Function Analysis Section

And do this . . . 
a) Without impacting Customer Needs, or
b) By creating a new paradigm of operation
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The 6 Design Trimming Rules
(You can trim any element if any of the following 6 rules can apply)

• The function can be performed or delivered by other 
elements of the system or super system. (Leverage close by 
resources (systems/parts/elements) to incorporate the trimmed parts’ function)

Rule
#1

• The recipient/object of the function can deliver the 
function itself. (The object of the function delivers the function, S-A-O) 

Rule 
#2

• The recipient of the function does not need to exist. 
(There is no need for the “object” of the function)

Rule 
#3

• The function does not need to exist. (Challenge the function, 
find a way to eliminate or get by without the function)

Rule 
#4

• The function is performed by a “new system/part” that 
has distinct advantages (Performance, Reliability, Convenience, or 
Cost) over the current system or part.

Rule 
#5

• A Niche Market can be identified for the “Trimmed 
Product”. (Find a market that would benefit (or not care about) the 
deficiency)

Rule 
#6
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Can we “trim” the Fan?

The Trimming Technique
(Product Example - projector)

Humidity

Bracket

Bulb

Fan Light

Power Supply
Motor
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Rule # 1) The function can be 
performed or delivered by other 
elements of the System or 
Super-system.

Fan

Bulb

cools

Can we trim the fan?

Fan

Bulb

cools

Bracket

Humidity

Light

Power Supply

Motor  

Anything else nearby!

Humidity

Bracket

Bulb

Fan Light

Power Supply
Motor
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Fan

Bulb

cools cools

Fan

Bulb

Can we trim the fan?

Rule # 2) The recipient of the 
function can deliver the function 
itself. (S-A-O) The object of the 
function delivers the function

Humidity

Bracket

Bulb

Fan Light

Power Supply
Motor
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Fan

Bulb

cools cools

Fan

Bulb

Can we trim the fan?

Rule # 3) The recipient of the 
function does not need to exist.
(There is no need for the object of 
the function)

Humidity

Bracket

Bulb

Fan Light

Power Supply
Motor

Samsung uses an LED light 
source. It lasts over 30,000 

hours which means costly lamp 
replacement is a thing of the 

past. Also it’s mercury free, so 
no special recycling is required.

Click to 
remove

http://www.samsung.com/us/consumer/office/data-projectors/conference-room/SPD400SFX/ZA/index.idx?pagetype=prd_detail&returnurl=&INT=us_banner_projectortype_D400
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Fan

Bulb

cools cools

Fan

Bulb

Can we trim the fan?

New Component 

Rule # 5) The function is 
performed by a “new system or 
part” that has distinct 
advantages over the current 
system or part.

Humidity

Bracket

Bulb

Fan Light

Power Supply
Motor

http://www.engadget.com/2011/09/06/bmw-developing-laser-headlights-officially-over-leds/


The  First Innovation?  Answer: 28400 BC

“Hey guys . . .  
Look what Zog

do!”

The
cooking 

stick
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Visit our web site – questions welcome!
www.c2c-solutions.com

http://www.c2c-solutions.com/
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