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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: Industryleading500-course curriculum based onr firsthandtechnology experience.
Industry Recognized: Preferredor solesource provider for Fortune 500 companies, R&D organizatlid8government agencies, atrddegroups.
High Client Satisfaction: 100% of our classes rate getmdexcellent, 98% client retention, 85% of business from client referrals.
World-class Instructors: With advanced degrees, -8B years in the real world, publications, patents, awards/honors. They mix teaching, R&D, ar
consulting to keep thetechnicaledge razor sharp. Their instruction is clear, dynamic, and entertaining!
Customized, Practical Courses: Partnerwith theinstructorto design a course focused on your mission critical ne€tissses onsite or on the Web.
Buy Coach, Travel First Class: Using technology to drive down ougosts we offer toptier instructors and tailored courses for 15% below market.
Knowledge That Can Power Your Organization: Avoid the cost and delay of trianderror! Benefit from our 20+ year experience, knowledge of

industry best practices, and unbiased ad¥¢e.have been engaged in grotbréaking technology implementation projects worldwide for 20+ years.

Our Skill Set

A Engineering: SystemsEng. (Methodology, Best Practices, Management), Design Creativitypfthe-Box Thinking, GD&T, Statistical Tolerance AnalysRoka
Yoke, Materials and Processes (Metals, Plastics), Industrial Statistics, Design of Experiments, Statistical Proces®@dbande Failure Analysis, Failure
Modes and Effects Analysis, Project and People Management, Delivery Performance Improvement, Quality Management, @osBRethumtringeconomics

A Software Engineering: Principles, Writing Requirements, Configuration Management, Testing, Project Management, Project Estimation, QualigeAssuran

A Telecom: Network Design/Implementatigiiraffic Engineering, Security, Management (SNMP, Ethernet OAM), Cloud Computing, Cyber Security, Carrier
Ethernet, ATM, BGP, IP Gelocation, IPv6éMolP, IP Sec, MPLS, IMS, SIP, SIP Sec, VolP, VoIP Sec, EolP, IP TV, CAMEL, SS7, IMSD#8tieal Networks
(SONET/SDH, DWDM, CWDM)Mobile Backhaul, OSS/BS®TOM, SID, TAM), Unified Communications

A Wireless and RF: 5G (Cognizant Radio, SDR, DSA), 4G (LTE, WiMAX), OFDM/MIMO, 3G (UMTS, HSPA), GSM, GPRS/EDGE, CDMA,1xRTT, EVDO,
iDENE, TETRA, MP B/Ni, Bluktdoth Vobile TV, Positioning/Location, LBS, RF, RF Safety, HF/VHF, Propagation/Fading, Antennas, Microwave
SATCOM, Spectrum Engineering, Signal ProcessiBgE WCET Exam

A Defense, Public Safety and Security: 5G, 4G, 3G, and NextGen Technologies, Cyber Security/Waifegce Security, E911, 911 (Voice, VolP), CALEA

A Also, Technical Management and Communications, Soft Skills, and Management/Leadership Development

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, Dd&yC, DoJ, national labs, anBlIASA. Call or email today!

WWW.e0godics.com www.godics.com sales@eogogics.coml 703 2813525, 1 (8888646442 3 “
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Visit our Engineering Creativity Education Center: www.eogogics.com/creativity

Charged with designing or improving products/processes?
Want to achieve breakthrough results, not incremental
improvement? Our “Unleashing Engineering Creativity”

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

UNLEASHING
ENGINEERING
CREATIVITY

Joseph H Berk is a Principal Member of the Eogogics Engineering
==l [aculty and lead instructor for the Unleashing Engineering Creativity
Workshop( of whi ¢ h -wookdhapyistagartindoa is the author
of 10 books including Unleashing Engineering Creativity, an Eogogics
publication thatos included with

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
Joeds det ahttp:/evwaw.eogogics.eoin/bios/joe-berk
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Introduction

A Eogogics Creativity Education Center:
WWW.e0gogics.com/creativity

A A quick dait-yourselfcreativity test

A TRIZ background
A GenrichAltshuller and more
ACKS aySgySaaé 2F ySH ARS
A The TRIZpproach
A ldentifyingand resolving contradictions
A The Eogogics desigompetition
A A mini-printer using the TRIZ approach
A Summary

6
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A Quick Creativity Activity

A In not more than one
minute

A Think of all possible uses
for an empty tin can

A Write answers on note
paper, laptop, or cell
phone notepad

A Try to create as many
iIdeas as you can

v
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TRIZ

A Theory of Inventive Problem Solving
A Teoriza rezhinija izobretatalskih zadach
A Originated in former Soviet Union
A Dr. Genrich Altshuller
A 19261998

A Russian Navy patent officer
A Imprisoned under Stalin from 1951854

A Discovered common patterns in engineering solutions
across many different fields

A Little known outside USSR for 40 years
A Became popular in 1980s/90s gissnostemerged

8
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lf0aKdzZg f SNQa YSeé
A Levels of invention
A Patterns of invention
A Inventive problem definition
A Algorithm for inventive problem solving

9
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L evels of Invention

A Level 5: Discovery

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

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

A Level 2: Improvement

A Small improvement to existing design, usually with some
compromise

A Adaptations of existing improvement approach
A Level 1: Apparent solution (no invention)
A Established solution readily available

Increasing Innovati

10
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Invention Level Distribution

Level 4: Invention Level 5: Discovery,
Outside Paradig 1%
4%

Level 3: Inventio
Inside Paradigm,
18%

Level 1. Apparent
Solution, 32%

Level 2:

11
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Patterns of Invention

A Altshuller found that patents in different fields
and times (sometimes decades) Contamed
similar solutions

A Example
ASunflower seed shellint >
ABell pepper coring
AFilter cleaning
ADiamond splitting

A All involved slow pressure increase and rapld
pressure decrease

12
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A Not much is new in the world
A N UNLEASHING
Al saa UKbY Mm:z2 ENGINEERING

CREATIVITY

JOSEPH BERK
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A 40,000 patents and applications
A Innovations follow patterns
A Patterns common across technologies

A Innovation can be taught
A Developed approach for applying above

A Later, TRIZ concepts folded into other
Improvement approaches (6 etc.)

14
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40 TRIZ Problet8olving Principles

Segmentation
Separation (extraction)
Local characteristics
Symmetry

Merging
Multifunctionality

Nested doll

Weight compensation
Preliminary counteraction
10. Preliminary action

11. Beforehand compensation
12. Equipotentiality

©CONOoOOGORWNE

13.4¢ KS 2G0KSNJ g1 &

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

i
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21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.

Hurrying

ABl essing i n disgui ¢
Feedback

Intermediary

Self-service

Copying

Cheap disposables

Mechanical interaction substitution
Pneumatics and hydraulics
Flexible shells and thin films
Porous materials

Optical property changes

I N2 dzg3R Homogeneity
34.
35.
36.
37.
38.
39.
40.

Discarding and recovering
Transformation of properties
Phase transitions

Thermal expansion
Accelerated oxidation

Inert atmosphere

Composite materials
15
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Group 1
Segmentation, Separation-¢))

A Converting water to mist
for cooling or firefighting

A Multiple carbs or
Injectors instead of one
carburetor for more
power

A Plastic pellets instead of & :
one large block for
molding operations

16
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Group 2

Local Characteristics, Symmetry, Merging, Multifunctionali§)(3

A Surface hardening
A Scissors
A Bicycle shifters/brake

17

et pt L STV © Copyright 2013, Eogogics Inc WWW.eogdogics.corft1 703 281 3525, 1 (888882 |nfo@eogogics.cor



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

Visit our Engineering Creativity Education Cam@w.eogogics.coreativity

Group 3
Nested Doll and Weight Compensatior8)/

A Submarine double hulls

A Counterbalancerfor
vibration reduction

18
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Group 4

Preliminary Counteraction, Preliminary Action,
Beforehand Compensation-(€l

. i
A Engine preheaters \\KL\,V
A Stress raiser removal “f;g,!' A

W \///l

A Perforated packaging = ¢
A Automobile airbags

19
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Group 5

Equipotentiality, OthekWay Around, Curvature Increase (12)

A Loading tables and grounding straps
A Gravity
A Dyson vacuum

20
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Group 6

Dynamic Parts, Partial or Excessive Action, Dimensionality Change,
Mechanical Vibration (1:48)

A Chains or belts for power transfer
A Stencils

A Perforated packages

A Multistory buildings

A Telescoping components
A Cell phone vibrate mode
A Vibratory feeders

A Vibratory cleaners

21
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Group 7
Periodic Action, Continuity of Useful Action, Hurrying21%

A Flashing lights, pulsed
radar/ladar

A Continuously variable
transmissions

A Gatling gun —
A Assembly/production lines g% W *
A High speed robotic welding, ‘

B e\ "y
Wiy
i
|
TR 1 TN
)

22
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Group 8
6. fSaaAy3a Ay 5Aaddzh az
F

N’
M-~

A Making lemonade

A Converting drag to
cooling

A Learning from mistakes § e

A Traction control systemsg

A Assembly fixtures

23
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Group 9
SeltService, Copying, Cheap Disposables,
Mechanical Interaction Substitution (ZZB)

A Self sealing tires, airport kiosks

A Seltrepairing carbon fiber structures

A Scanning

A Naugahyde |

A Disposable gloves, hearing protector$
paper towels

A Flyby-wire, magnetic levitation

24
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Group 10

Pneumatics and Hydraulics, Flexible Shells and Thin Films,
Porous Materials (231)

A Inflatable objects
A Hydraulic power systems
A Racing sails

A Timerelease pills
A Water treatment

25
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Group 11

Optical Property Changes, Homogeneity,
Discarding and Recovering {32)

A i, )Y W v
F . \ Ofw““/'-“ L
{

A Temperature teltales & T

A Cautions & warnings ¥ -

A Polystyrene beads in
polystyrene bags

A Biodegradable
products

A Recycling

. 26
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Group 12

Transformation of Properties, Phase Transitions,
Thermal Expansion (3%7)

A Transporting gases as
liquids

A Air conditioners

A SR71 fuel sealing

=i
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Group 13

Accelerated Oxidation, Inert Atmosphere,
Composite Materials (380)

A Bluing -
A Nitrogen purge

A Honeycomb
structures

A Apache blades

28
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The TRIZ Process

—> Technical

Problem Assess A Contradiction | Concept

Definition Contradictions matrix Development
A State and A Technical -

—> Physical

a_rt1al>;_ze (items in y

situation conflict)
A Define . . _

requirements A Physical (ime A Separation

Implementation
A Analyze or space) rules P

functions and
environment

A Define
contradictions

29
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Two Types of Contradictions

A Technical

A Improving one characteristic causes another to
deteriorate

A Example: Increased top speed, lower mpg
A Approach: Apply contradiction matrix

A Physical
A Contradiction must be present and absent
A Example: Screwdriver must be flexible and rigid
A Approach: Apply separation rules

30
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It GaKdz £t SNQRA / 2V

A 39 x 39 matrix

A Rows and columns are parameters in
contradiction

A Intersections contain inventive principles that
might break conflict

ALT O2YUNIYRAOGAZY YL OGN
iInsights with initial conflicts, try with similar
listed conflicts

31
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Contradictions

32
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A Technical Contradiction
Sample Inventive Problem

A Consider socket and ratchet, and box end
wrench

A Problems:

A Socket and ratchet large, might not fit some
applications

A Box end wrench is slow

33
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Applying Contradiction Matrix and 40 Principles

Parameter in Conflict

Area of moving obje(

5. Merging

Length of moving obje|,,
Length of stationary obje|

14. Curvature increase

Parameter to Improve

24. Intermediary

241 oss of information

30. Flexible shells and thin films

N

RN
= W
-I>O>
2/
2\7

25Waste of time
Amount of
26substance

34
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Resulting Solution

35
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Physical Contradictions

A Must be present and absent
A Must exist in time and space

A To address physical contradictions
A Separate in time
A Separate in space
A Separate components from whole
A Separate based on condition

36
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Time and Space Contradiction Resolution

37

et pt L STV © Copyright 2013, Eogogics Inc WWW.e0gdogics.cof+1 703 281 3525, 1 (8885882 |nfo@eogogics.corm



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

