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Knowledge That  Powers Organizations!  

Learn Technologies from the Team That 

Has Been at the Forefront of New 

Technology Rollout for 20+ Years! 

  

  Why Eogogics? 

Unmatched Expertise: Industry-leading 500-course curriculum based on our first-hand technology experience.   

Industry Recognized: Preferred or sole-source provider for Fortune 500 companies, R&D organizations, US government agencies, and trade groups.   

High Client Satisfaction: 100% of our classes rate good-to-excellent, 98% client retention, 85% of business from client referrals.  

World-class Instructors: With advanced degrees, 15-40 years in the real world, publications, patents, awards/honors. They mix teaching, R&D, and 

consulting to keep their technical edge razor sharp.  Their instruction is clear, dynamic, and entertaining! 

Customized, Practical Courses: Partner  with the instructor to design a course focused on your mission critical needs.  Classes onsite or on the Web. 

Buy Coach, Travel First Class: Using technology to drive down our costs, we offer top-tier instructors and tailored courses for 15% below market.  

Knowledge That Can Power Your Organization: Avoid the cost and delay of trial-and-error!  Benefit from our 20+ year experience, knowledge of 

industry best practices, and unbiased advice. We have been engaged in ground-breaking technology implementation projects worldwide for 20+ years. 

Join a Distinguished Clientele That Includes Disney, Lockheed Martin, UBS, Boeing, Raytheon, Dell, AT&T, ABC News, Sprint Nextel, Comcast, 

SkyTerra, TruePosition, DIRECTV, L-3 Communications, ITT, SAIC, URS, Shaw, NII, Intelsat, Crown Castle, Harris, Booz Allen Hamilton, Spectra 

Energy, Cooper, Bain & Company, DoD, HLS, DoE, DoC, DoJ, national labs, and NASA. Call or email today! 

Our Skill Set 
Å Engineering: Systems Eng. (Methodology, Best Practices, Management), Design Creativity, Out-of-the-Box Thinking, GD&T, Statistical Tolerance Analysis, Poka 

Yoke, Materials and Processes (Metals, Plastics), Industrial Statistics, Design of Experiments, Statistical Process Control, Root Cause Failure Analysis, Failure 

Modes and Effects Analysis, Project and People Management, Delivery Performance Improvement, Quality Management, Cost Reduction, Engineering Economics  

Å Software Engineering: Principles, Writing Requirements, Configuration Management,  Testing, Project Management, Project Estimation, Quality Assurance 

Å Telecom: Network Design/Implementation, Traffic Engineering, Security, Management (SNMP, Ethernet OAM), Cloud Computing, Cyber Security, Carrier 

Ethernet, ATM, BGP, IP Geo-location, IPv6, MoIP, IP Sec, MPLS, IMS, SIP, SIP Sec, VoIP, VoIP Sec, EoIP, IP TV, CAMEL, SS7, IMS, SIP, Optical Networks 

(SONET/SDH, DWDM, CWDM), Mobile Backhaul, OSS/BSS (eTOM, SID, TAM), Unified Communications 

Å Wireless and RF: 5G (Cognizant Radio, SDR, DSA), 4G (LTE, WiMAX), OFDM/MIMO, 3G (UMTS, HSPA), GSM, GPRS/EDGE, CDMA,1xRTT, EVDO, 

iDENÊ, TETRA, MPBN, MVNO, WiFi, Bluetooth, Mobile TV, Positioning/Location, LBS, RF, RF Safety, HF/VHF, Propagation/Fading, Antennas, Microwaves, 

SATCOM, Spectrum Engineering, Signal Processing, IEEE WCET Exam 

Å Defense, Public Safety and Security: 5G, 4G, 3G, and NextGen Technologies, Cyber Security/Warfare, Info. Security, E911, 911 (Voice, VoIP), CALEA 

Å Also, Technical Management and Communications, Soft Skills, and Management/Leadership Development 
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Charged with designing or improving products/processes? 

Want to achieve breakthrough results, not incremental 

improvement? Our ñUnleashing Engineering Creativityò 

Workshop can help you do just that!  
(This webcast is a 1-hr sample of this 2-3 day Workshop.) 

 

In the Workshop, you will learn and practice powerful, state-of-

the-art techniques for boosting creativity. Product of extensive 

R&D and testing, the Workshop is taught by highly qualified 

engineering faculty and is available worldwide. 

 

For more about the Workshop,  

and for access to a host of free educational resources on 

creativity, visit www.eogogics.com/creativity 
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Meet Your Instructor:  Creativity Expert and Author, Joe Berk 
 

Joseph H Berk is a Principal Member of the Eogogics Engineering 

Faculty and lead instructor for the Unleashing Engineering Creativity 

Workshop (of which todayôs mini-workshop is a part). Joe is the author 

of 10 books including Unleashing Engineering Creativity, an Eogogics 

publication thatôs included with the workshop but also sold separately.   

Joe has over 30 years of experience that includes hands-on engineering design as 

well as senior management positions at well-known companies in engineering, 

quality assurance, and operations. His long and distinguished career has exposed 

him to a broad range of industries, including electronics, electro-optical, aerospace, 

automotive, power generation, fuel transport, biomedical, marine, ordnance, 

consumer goods, water treatment, and metal fabrication to name a few.  

A dynamic and entertaining instructor, he has taught Eogogics courses 

worldwide, receiving outstanding reviews. Besides the creativity course, 

Joe teaches courses on engineering design/improvement, engineering 

management, RCFA, FMEA, design of experiments, Poka-Yoke, 

Statistical Tolerance Analysis, engineering statistics, and more. Read 

Joeôs detailed bio at:  http://www.eogogics.com/bios/joe-berk  

http://www.eogogics.com/
mailto:info@eogogics.com
http://eogogics.com/create
http://www.eogogics.com/bios/joe-berk
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Introduction 

ÅEogogics Creativity Education Center: 
www.eogogics.com/creativity  

ÅA quick do-it-yourself creativity test 
ÅTRIZ background 
ÁGenrich Altshuller and more 
Á¢ƘŜ άƴŜǿƴŜǎǎέ ƻŦ ƴŜǿ ƛŘŜŀǎ 

ÅThe TRIZ approach 
ÁIdentifying and resolving contradictions 

ÅThe Eogogics design competition 
ÁA mini-printer using the TRIZ approach 

ÅSummary 
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A Quick Creativity Activity 

ÅIn not more than one 
minute 

ÁThink of all possible uses 
for an empty tin can 

ÁWrite answers on note 
paper, laptop, or cell 
phone notepad 

ÁTry to create as many 
ideas as you can 

http://www.eogogics.com/
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TRIZ 

ÅTheory of Inventive Problem Solving 
ÁTeoriza rezhinija izobretatalskih zadach 

ÅOriginated in former Soviet Union 
ÅDr. Genrich Altshuller 
Á1926-1998 
ÁRussian Navy patent officer 
ÁImprisoned under Stalin from 1950-1954 

ÅDiscovered common patterns in engineering solutions 
across many different fields 
ÅLittle known outside USSR for 40 years 
ÅBecame popular in 1980s/90s as glasnost emerged 
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!ƭǘǎƘǳƭƭŜǊΩǎ YŜȅ /ƻƴǘǊƛōǳǘƛƻƴǎ 

ÅLevels of invention 

ÅPatterns of invention 

ÅInventive problem definition 

ÅAlgorithm for inventive problem solving 

http://www.eogogics.com/
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Levels of Invention 
Å Level 5:  Discovery 
Á Completely new system concept with new principles 

 

Å Level 4:  Invention outside the paradigm 
Á New system design based on changing primary principle 
Á Solution involving science 

Å Level 3:  Invention inside the paradigm 
Á Use of methods from other fields 

 
Å Level 2:  Improvement 
Á Small improvement to existing design, usually with some 

compromise 
Á Adaptations of existing improvement approach 

Å Level 1:  Apparent solution (no invention) 
Á Established solution readily available 
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Invention Level Distribution 

Level 1:  Apparent 
Solution, 32% 

Level 2:  
Improvement, 

45% 

Level 3:  Invention 
Inside Paradigm, 

18% 

Level 4:  Invention 
Outside Paradigm, 

4% 

Level 5:  Discovery, 
1% 
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Patterns of Invention 

ÅAltshuller found that patents in different fields 
and times (sometimes decades) contained 
similar solutions 

ÅExample 
ÅSunflower seed shelling  

ÅBell pepper coring 

ÅFilter cleaning 

ÅDiamond splitting 

ÁAll involved slow pressure increase and rapid 
pressure decrease 

http://www.eogogics.com/
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Stated Differently 
ÅNot much is new in the world  
Á[Ŝǎǎ ǘƘŀƴ м҈Σ ōȅ !ƭǘǎƘǳƭƭŜǊΩǎ ŀǎǎŜǎǎƳŜƴǘ 
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!ƭǘǎƘǳƭƭŜǊΩǎ !ǇǇǊƻŀŎƘ 

Å40,000 patents and applications 

ÅInnovations follow patterns 

ÅPatterns common across technologies 

ÅInnovation can be taught 

ÁDeveloped approach for applying above 

ÅLater, TRIZ concepts folded into other 
improvement approaches (6̀, etc.) 

http://www.eogogics.com/
mailto:info@eogogics.com


              © Copyright 2013, Eogogics Inc            www.eogogics.com | +1 703 281 3525, 1 (888) 364-6442 | info@eogogics.com  

Visit our Engineering Creativity Education Center: www.eogogics.com/creativity  

15 

40 TRIZ Problem-Solving Principles 
1. Segmentation 
2. Separation (extraction) 
3. Local characteristics 
4. Symmetry 
5. Merging 
6. Multifunctionality 
7. Nested doll 
8. Weight compensation 
9. Preliminary counteraction 
10. Preliminary action 
11. Beforehand compensation 
12. Equipotentiality 
13. ά¢ƘŜ ƻǘƘŜǊ ǿŀȅ ŀǊƻǳƴŘέ 
14. Curvature increase 
15. Dynamic parts 
16. Partial or excessive action 
17. Dimensonality change 
18. Mechanical vibration 
19. Periodic action 
20. Continuity of useful action 

21. Hurrying 

22. ñBlessing in disguiseò 

23. Feedback 

24. Intermediary 

25. Self-service 

26. Copying 

27. Cheap disposables 

28. Mechanical interaction substitution 

29. Pneumatics and hydraulics 

30. Flexible shells and thin films 

31. Porous materials 

32. Optical property changes 

33. Homogeneity 

34. Discarding and recovering 

35. Transformation of properties 

36. Phase transitions 

37. Thermal expansion 

38. Accelerated oxidation 

39. Inert atmosphere 

40. Composite materials 
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Group 1 
Segmentation, Separation (1-2) 

ÅConverting water to mist 
for cooling or firefighting 
ÅMultiple carbs or 

injectors instead of one 
carburetor for more 
power 
ÅPlastic pellets instead of 

one large block for 
molding operations 
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Group 2 
Local Characteristics, Symmetry, Merging, Multifunctionality (3-6) 

ÅSurface hardening 

ÅScissors 

ÅBicycle shifters/brakes 

http://www.eogogics.com/
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Group 3 
Nested Doll and Weight Compensation (7-8) 

ÅSubmarine double hulls 

ÅCounterbalancers for 
vibration reduction 

http://www.eogogics.com/
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Group 4 
Preliminary Counteraction, Preliminary Action,  

Beforehand Compensation (9-11) 

ÅEngine preheaters 

ÅStress raiser removal 

ÅPerforated packaging 

ÅAutomobile airbags 

http://www.eogogics.com/
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Group 5 
Equipotentiality, Other Way Around, Curvature Increase (12-14) 

ÅLoading tables and grounding straps 

ÅGravity  

ÅDyson vacuum 
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Group 6 
Dynamic Parts, Partial or Excessive Action, Dimensionality Change,  

Mechanical Vibration (15-18) 

ÅChains or belts for power transfer 
ÅStencils 
ÅPerforated packages 
ÅMultistory buildings 
ÅTelescoping components 
ÅCell phone vibrate mode 
ÅVibratory feeders 
ÅVibratory cleaners 

http://www.eogogics.com/
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Group 7 
Periodic Action, Continuity of Useful Action, Hurrying (19-21) 

ÅFlashing lights, pulsed 
radar/ladar 

ÅContinuously variable 
transmissions 

ÅGatling gun  

ÅAssembly/production lines 

ÅHigh speed robotic welding 
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Group 8 
ά.ƭŜǎǎƛƴƎ ƛƴ 5ƛǎƎǳƛǎŜΣέ CŜŜŘōŀŎƪΣ LƴǘŜǊƳŜŘƛŀǊȅ όнн-24) 

ÅMaking lemonade 
ÅConverting drag to 

cooling 
ÅLearning from mistakes 
ÅTraction control systems 
ÅAssembly fixtures 
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Group 9 
Self-Service, Copying, Cheap Disposables,  

Mechanical Interaction Substitution (25-28) 

ÅSelf sealing tires, airport kiosks 

ÅSelf-repairing carbon fiber structures 

ÅScanning 

ÅNaugahyde 

ÅDisposable gloves, hearing protectors, 

paper towels 

ÅFly-by-wire, magnetic levitation 

http://www.eogogics.com/
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Group 10 
Pneumatics and Hydraulics, Flexible Shells and Thin Films,  

Porous Materials (29-31) 

ÅInflatable objects 
ÅHydraulic power systems 
ÅRacing sails 
ÅTime-release pills 
ÅWater treatment 

http://www.eogogics.com/
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Group 11 
Optical Property Changes, Homogeneity,  

Discarding and Recovering (32-34) 

ÅTemperature tell-tales 
ÅCautions & warnings 
ÅPolystyrene beads in 

polystyrene bags 
ÅBiodegradable 

products 
ÅRecycling 

http://www.eogogics.com/
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Group 12 
Transformation of Properties, Phase Transitions,  

Thermal Expansion (35-37) 

ÅTransporting gases as 
liquids 
ÅAir conditioners 
ÅSR-71 fuel sealing 

http://www.eogogics.com/
mailto:info@eogogics.com


              © Copyright 2013, Eogogics Inc            www.eogogics.com | +1 703 281 3525, 1 (888) 364-6442 | info@eogogics.com  

Visit our Engineering Creativity Education Center: www.eogogics.com/creativity  

28 

Group 13 
Accelerated Oxidation, Inert Atmosphere,  

Composite Materials (38-40) 

ÅBluing  

ÅNitrogen purge 

ÅHoneycomb 
structures 

ÅApache blades 

http://www.eogogics.com/
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The TRIZ Process 

Å State and 
analyze 
situation 

Å Define 
requirements 

Å Analyze 
functions and 
environment 

Å Define 
contradictions 

Problem 
Definition 

Assess 
Contradictions 

Technical 

Concept 
Development 

Implementation 

Å Technical 
(items in 
conflict) 

Å Physical (time 
or space) 

Å Contradiction 
matrix 

 

 

 

 

Å Separation 
rules 

 

Physical 
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Two Types of Contradictions 

ÅTechnical 
ÁImproving one characteristic causes another to 

deteriorate 

ÁExample:  Increased top speed, lower mpg 

ÁApproach:  Apply contradiction matrix 

ÅPhysical 
ÁContradiction must be present and absent 

ÁExample:  Screwdriver must be flexible and rigid 

ÁApproach:  Apply separation rules 
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!ƭǘǎƘǳƭƭŜǊΩǎ /ƻƴǘǊŀŘƛŎǘƛƻƴ aŀǘǊƛȄ 

Å39 x 39 matrix 

ÁRows and columns are parameters in 
contradiction 

ÁIntersections contain inventive principles that 
might break conflict 

ÅLŦ ŎƻƴǘǊŀŘƛŎǘƛƻƴ ƳŀǘǊƛȄ ŘƻŜǎƴΩǘ ǇǊƻǾƛŘŜ 
insights with initial conflicts, try with similar 
listed conflicts 
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Contradictions 
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A Technical Contradiction 
Sample Inventive Problem 

ÅConsider socket and ratchet, and box end 
wrench 

 

 

 

ÅProblems: 
ÁSocket and ratchet large, might not fit some 

applications 

ÁBox end wrench is slow  
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Applying Contradiction Matrix and 40 Principles 
    Parameter in Conflict 
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24 Loss of information         

25 Waste of time     
30, 24, 
14, 5   

26 
Amount of 
substance         

30.  Flexible shells and thin films 

24.  Intermediary  

14.  Curvature increase 

5.  Merging 
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Resulting Solution 

Ratcheting Box Wrench 
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Physical Contradictions 

ÅMust be present and absent 

ÅMust exist in time and space 

ÅTo address physical contradictions 

ÁSeparate in time 

ÁSeparate in space 

ÁSeparate components from whole 

ÁSeparate based on condition 
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Time and Space Contradiction Resolution 
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