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More Than 40 Principles:
Combinations & Special Interpretations
Interest in the ‘Special And Combination’ Principles from the Matrix 2003 book seems to
be on the increase from a number of quarters. Putting them into the book at all was
something of an experiment; we weren’t sure whether they would add anything useful to
the 40 Principles story, nor were we sure how best to connect them to different conflict
pairs.
One of the things we certainly never did was to explain what the 37 additional Principles
we included were special versions of, or what they were combinations of. The main
purpose of this article, therefore, is to right that omission. What follows, then, is the list of
37 Principles with added descriptions of how they connect back to the original 40
Principles. There is certainly no ‘41st Principle’ amongst the 37. They are merely the
special interpretations or combinations of the existing 40 Principles that we could see
appearing most often as the research took us through and around the patent databases of
the world.
In this regard ‘most often’ is a big distance away from ‘only’. In actual fact, over the past
few years of the research programme, we have seen innovative solutions that have
utilized a very large number of different combinations of the 40 Principles. In theory there
ought to be 1600 (40x40) Principles that arise just from combining two of the 40 Principles.
While we can’t say we’ve seen all of these combinations in practice, we’ve now seen
enough of them to put together a new ‘Principle Combination’ tool. We introduce that tool
after first looking at the 37 most frequent variants:
Principle 41. Reduce The Weight (Size) Of Individual Parts
(special interpretation of Principle 3; combination of 3/8)
A. Reduce the weight/dimensions of some parts that do not bear the main load.
B. Strengthen the parts that bear the main load while reducing weight/dimensions of other parts.
C. Try to reduce the load in order to reduce the weight/dimensions.

Principle 42. Divide Into "Heavy" (Large) And "Light" (Small) Parts
(special interpretation of Principle 1; combination of 1/4; 1/3)
A. For convenient transportation of a heavy object, divide it into a heavy (large) and a light (small)
part, so that only the light part has to be transported.

Principle 43. Apply Support
(special interpretation of Principle 8; combination of 8/24)
A. If the object is buoyant, water can be used to support it.
B. If not, floats can be attached to the object.
C. Use these measures to turn the object, transport it by water, and raise or lower it by changing
the water level or by using ballast.
D. Cover the path, along which an object is to be transported, with a slippery layer of ice, oil,
foam, or small balls.
E. Use temporary support for lowering an object into a pit or down from a height or moving the
object horizontally.
F. The support (for example, ice) must be chosen so it can be gradually removed (for example, by
melting, evaporating or dissolving).
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Principle 44. Change An Object's Shape For Transportation
(special interpretation of Principle 14; 34; combination of 14/24; 24/34)
A. Roll a heavy or inconvenient object instead of carrying it.
B. If the object is not round, supplement the existing shape to an overall round shape.
C. Expel the added object after achieving the desired result.

Principle 45. Change Conditions For Transportation And/Or Storage
(special interpretation of Principle 10; 34; combination of 3/10)
A. Transform the object (or information) into the most suitable condition for transportation or
storage.
B. When the time comes to use the object, return it to its original form.

Principle 46. Apply Counter-Balance
(special interpretation of 8; combination of 1/8; 15/8)
A. Divide the object (or a system of objects) into parts, some of which act as counterweights to
the others.

Principle 47. Introduce An Element With Stored Energy
(special interpretation of Principle 24; combination of 24/34; 10/38; 10/35; 10/28/3)
A. Introduce an element or an additive that is capable to accumulate and then release the energy.
B. Try to make use of special devices, such as spring, flywheel, capacitor, inductor, laser, etc.
C. Try to make use of special substances, such as explosives, thermites, elastic substances, etc.
D. Introduce these substances in the form of powder, bubbles, threads, films, drops, etc.
E. Use another field (generally a weaker one) to trigger the stored energy release.

Principle 48. Partial Preliminary Action
(special interpretation of Principle 10; combination of 3/10)
A. Reduce energy consumption or improve accuracy of partitioning an object, drilling or other
type of mechanical treatment via applying a preliminary (preparatory) action that will make the
main operation more effective.
B. Make a notch, score, or perforation.
C. Reduce local strength.
D. Create inner stress.
E. "Make a road", that is, make it easy for tools to proceed in a desired direction.

Principle 49. Concentrate Energy
(special interpretation of Principle 3; 35; combination of 3/17; 3/28; 24/35)
A. Intensify action and/or reduce overall energy consumption via having different use of energy in
different parts of the object or system or process.
B. Reduce energy use in parts that do not require much energy, and/or increase only in those
parts that require added energy.
C. Concentrate the action at a specific location.
D. Change from three-dimensional action to surface action, or to action at a point.
E. Use specific geometrical shapes.
F. Make the action minimal and introduce a substance (additive) which provides a local field,
action, or result within the zones or time interval where (or when) the maximal action is necessary.
G. Introduce additives in the form of powder, bubbles, threads, films, drops, etc.

Principle 50. Field Substitution
(special interpretation of Principle 28; combination of 28/35)
A. Use a new more effective field to improve performance, simplify your system, reduce energy
consumption and/or cost.
B. Explore MethChEM, that is, Mechanical, Thermal, Chemical, Electrical and/or Magnetic fields
to choose a new, different from the existing field.
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Principle 51. Create Standards For Comparison
(special interpretation of Principle 26; combination of 26/6; 26/29; 26/29/14)
A. Use a light beam, (or a shadow, a reflection, or a photograph of a light beam) to obtain a model
(standard) of a straight line.
B. Use a liquid surface to represent a horizontal plane to model (standard) of a horizontal surface.
C. Build a model (standard) of a conic section (circle, ellipse or hyperbola) by pouring a liquid into
a cone shaped container. The container can be positioned so the liquid surface forms the desired
sectional curve.
D. Build a model (standard) of a parabolic surface-of-revolution using the surface of a liquid in a
gyrating container.

Principle 52. Retain Information For Later Use
(special interpretation of Principle 10)
A. Retain information for later use, especially if an access for obtaining information is difficult and
it is more convenient to observe a reflection or effect, rather than the object (or system or
process) itself. Or, the changes to be observed are too rapid, or too slow, or are irregular.
B. Use special conditions, markers, replicas, recording or other devices to store information.

(3/26; 24/26)
C. Compare stored information with a standard, using optical comparison to reveal differences in
distinctive features. (6/26)
D. Superimpose images for convenience. Take advantage of the properties of human vision when
using superimposed images. (5/26)
E. Superimpose negative and positive images to aid in detecting differences. (5/13)
F. Use a transparent standard when dealing with mechanical superimposing. For optical
superimposing, use added or contrasting colours for the images. (5/32)

Principle 53. Integration Into A Poly-System
(special interpretation of Principle 5)
A. If the system’s complexity is due to small dimensions of objects it works with, simplify it by
combining a group of objects and using them together.
B. If a weak signal is difficult to measure or detect, consider combining a group of objects. Then
measure or detect the combined signal.

Principle 54. Specialization
(special interpretation of Principle 3)
A. Simplify an object, system, or process by making it more specialized.
B. If multi-functionality has to be maintained, consider using a set of simpler objects, systems, or
processes. (3/1)

Principle 55. Reduce Scattering
(combination of Principle 5/25)
A. Group objects so that losses due to scattering will be decreased.
B. Reduce scattering losses by giving an object a shape that will minimize such losses. For
example, to reduce heat loss, a spherical shape is best. (17/25; 14/25)

Principle 56. Compensate For/Utilize Losses
(combination of Principle 5/25; 24/25)
A. Build a symbiotic bi-system, that is, find a second system, which consumes waste (information,
energy, a substance, etc.) produced by your system, and integrate these two systems.

Principle 57. Reduce Stages Of Energy Transformation
(special interpretation of Principle 28; combination of Principle 28/2)
A. Use a new method of operation that aims to reduce the number of energy transformations that
take place.
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B. Explore MethChEM, that is, Mechanical, Thermal, Chemical, Electrical and/or Magnetic fields
to choose a new, different from the existing field.

Principle 58. Postponed Action
(special interpretation of Principle 10; combination of 10/13)
A. Use time at the end of or after an operation for finishing or correcting.

Principle 59. Field Transformation
(special interpretation of Principle 28; combination of Principle 28/35)
A. Transform an existing field (force, effect, action) into another field, based on a different physical
principle.
B. Explore MethChEM, that is, Mechanical, Thermal, Chemical, Electrical and/or Magnetic fields
to choose a new, different from the existing field.
C. Introduce an additive in the form of powder, bubbles, threads, films or drops, which will
transform the existing field into a required one. . (24/35)

Principle 60. Introduce A Second Field
(special interpretation of Principle 5)
A. Add another field (or a substance and a field) to enhance performance.
B. Explore MethChEM, that is, Mechanical, Thermal, Chemical, Electrical and/or Magnetic fields
to choose a new, different from the existing field. (5/28)

Principle 61. Adapt A Tool To A Person
(special interpretation of Principle 4; combination of Principle 4/35)
A. Adapt the activity and/or tools to suit the user, taking into account the user's capabilities and
preferences.

Principle 62. Shape Transformation For Strength
(special interpretation of Principle 3)
A. Introduce an element with greater mechanical strength, such as ribs, corrugations, double-T
shapes, channels, box constructions, etc.
B. Change the shape of the part that is exposed to the wear making it the same as the shape
previously produced by wear. (3/22)

Principle 63. Transform An Object Micro-Structure
(special interpretation of Principle 3)
A. Alter the structure or composition of an object in order to strengthen the most heavily-loaded or
weakest part.
B. Generate mechanical stresses; apply heat treatment, phase transformations and/or chemical
reactions, ionization / recombination; introduce additives, form mixtures, etc. to modify existing
micro-structure. (3/5)
C. Replace a part of the material with "void", that is rarefied space or a part of the volume
occupied by a substance having lower density like gas filling, bubbles, pores, foam, honeycomb
cells, capillaries, etc. (3/31)

Principle 64. Isolation/Insulation
(special interpretation of Principle 2)
A. Isolate the system from the source of the harmful effect, in particular in the case of wear, fire,
explosion, evaporation, thermal impact, etc.
B. Introduce an isolating (insulating) material (mediator) that will absorb or transform (partially or
completely) the harmful effect. (2/24)
C. Use substances available in the system or produced by it as isolating materials, preferably the
ones involved in causing the harmful effect. (2/22)

2007, DLMann, all rights reserved

Subscription 0138: Donna Nunn-Sims

D. If no suitable substances are available in the system, use other inexpensive substances like
water, ice, air, sand, etc. (2/25)
E. Arrange for prompt, preferably self-replenishment of isolating materials that are destroyed in
the process of isolation. (2/34)
F. If you need to isolate a system from the environment but also need to maintain access to the
system, use selectively-permeable isolating material or arrangement such as foam, a layer of
liquid, gas or air, or a grating (to separate large particles from smaller ones). (2/3/30; 2/3/31 )

Principle 65. Counteract An Undesired Action
(special interpretation of Principle 12)
A. Oppose an action that causes a harmful effect with a countering effect.

Principle 66. Change An Undesired Action
(special interpretation of Principle 35)
A. Influence undesired effect in order to make conditions secure for the system.
B. Redirect the harmful action away from the system. (35/17)
C. Weaken the harmful effect by stretching out the time during which the action takes place.

(35/19)
D. If the harmful effect takes place at a point contact, consider "stretching" it to a line, surface, or
volume contact. (35/17)

Principle 67. Remove Or Modify The Source Of Harm
(special interpretation of Principle 35; 2)
A. Modify the source of the undesired effect so that the effect cannot occur.
B. Remove the source of harm (or the damaged part) from the system.
C. Trap harmful products.

Principle 68. Modify Or Substitute The System
(special interpretation of Principle 35)
A. Transform that portion of the system where the harmful effect is believed to take place. (35/3)
B. Divide your system into parts so that some parts compensate for the harmful effect of other
parts. (1/12)
C. Replacing the system with less expensive model (copy) or disposable object. (26)

Principle 69. Increase The System’s Resistance To The Harmful Effect
(special interpretation of Principle 35)
A. Decrease the sensitivity of the system to a harmful effect.
B. Create “immunity” to the harmful effect.

Principle 70. Parallel Restoration
(combination of Principle 34/3)
A. Provide for immediate restoration of the system by replacing or repairing portions those are
destroyed/damaged.

Principle 71. Localize And/Or Locally Weaken A Harmful Effect
(special interpretation of Principle 3)
A. Confine the harmful effect to a specific location or time interval.
B. Shelter a harmful substance inside another substance. (3/7)
C. Weaken a harmful effect at a specific location and/or for a specific period of time.
D. Distribute or dilute the harmful effect. (33)

2007, DLMann, all rights reserved

Subscription 0138: Donna Nunn-Sims

Principle 72. Mask Defects
(special interpretation of Principle 22; combination of Principle 22/1)
A. If a local defect can not be eliminated, consider multiplying the defect so that a pattern
develops to hide the defect.

Principle 73. Facilitate Detection
(special interpretation of Principle 10; combination of Principle 10/5)
A. If it is impossible to eliminate a harmful effect that leads to an investigation (search for lost or
damaged systems, or for the individual(s) responsible for the harm), consider making provisions in
advance that will facilitate the search.

Principle 74. Reduce Contamination
(special interpretation of Principle 2)
A. Remove the contaminating effect via excluding the possibility of a contact with contaminated
materials.
B. Make the substance (including a contaminating substance) that has been introduced into the
system and has fulfilled its function indistinct from the environment.
C. Continually remove small amounts of contaminating substance while the operation continues.

(2/20)
D. Make a tool from the same material as the product being manufactured.

Principle 75. Create A Shape Conforming To Expected Wear
(special interpretation of Principle 22; combination of Principle 22/10)
A. Make the shape of the part that is exposed to the wear the same as the shape previously
produced by wear.

Principle 76. Reduce Human Errors
(special interpretation of Principle 11)
A. Divide critical operations into a series of component operations, each performed by a different
person. Then, an occasional error by one person cannot cause undue harm. (11/1)
B. Distract curious observers and prevent spurious activation of important control buttons by
placing a prominent red button that performs no function on the control panel. (11/26)
C. Prevent dangerous human operator inaction (due to forgetfulness, for example) by requiring
some positive action from the operator to keep the system operating normally. (11/20)
D. When the operator becomes inactive, the system either stops functioning normally or goes into
a "safe mode" of operation. (11/13)
E. Engage feedback to prevent a user from accidentally taking a certain action. Ask for additional
confirmation that the user desires that action. (11/23)

Principle 77. Block Dangerous Actions
(special interpretation of Principle 11)
A. Make sure the operator must use both hands to keep them out of a dangerous area, especially
when starting the dangerous operation. (11/5)
B. Set a limit to prevent dangerous operating conditions.
C. Consider creating conditions under which the harmful effect cannot occur. (11/39)

1600 Combination Principles
One of the things we’ve been looking at in recent times has been how problem solvers
seem to be increasingly devising solutions that represent combinations of two or more
Principles. While we have no evidence to suggest that anyone is using TRIZ to do this, or
whether it is simply the result of a world in which the demand for innovative solutions is on
a steep rise, it does seem clear that something is changing. I guess, looking back to the
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time we introduced the Principles playing cards onto the market about 5 years ago, we
had an instinct that combinations of Principles were a good thing to get people to think
about. Not that we made great play of it at the time, but those of you that have a pack of
the (now collector’s item!) cards might like to play ‘21’ with them – there was a definite
logic behind the choice of which Principles went into which place in the deck of cards. A
good ‘21’ hand (picture card plus ace for example) was designed to give a pair of
Principles that worked extremely well in combination with one another.
One of the things we are doing in the new ‘Typhoon’ software is taking this combination
concept a step further.
In theory, any Principle combined with any other offers the potential to create a
breakthrough solution to a contradiction-related problem. In practice, nearly all of the pair
combinations can be observed in the real world. And certainly, as we have found in the
process of designing the Typhoon software, it is possible to configure sensible
expressions to describe what each combination means. Figure 1 presents one such
example in the sort of format we expect to present in Typhoon:

Counteract
Counterweight ……..

Locally

Figure 1: Typical Primary/Secondary Pairing Of Two Inventive Principles

Well, Typhoon isn’t quite with us yet (Beta testers will be invited in the next month or so!),
but in the meantime, we can still get you to experiment with this idea of using pairs of
Principles as an ideation tool. At the crudest level you can try randomly selecting any two
of the 40 Principles and seeing how you can connect them to a problem you are working
on. For those with a need for a more structured approach, do the same thing, but with any
pair of Principles found in the same box in the Contradiction Matrix.
We’ve come up with some really neat stuff using this approach (we also find it to be a
refreshing change on just using the same old 40 Principles). We hope you do too.
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Extreme Attribute Psychological Inertia Tool
A few months back we discussed a way of using Principle 35 more effectively (Reference
1). The idea presented there was that, since solving contradictions was all about
discontinuities, then whenever we use 35 to solve a contradiction, it is sensible for us to
change parameters until they cross some kind of phase boundary.
More recently we were teaching a workshop on the TRIZ Psychological Inertia tools.
Eventually on the journey we arrived at the Size-Time-Interface-Cost tool and, as is usual,
started giving an example of how the tool was supposed to help break Psychological
Inertia. ‘How would you make a Frisbee fly further?’ was the initial question (don’t ask why
it was a Frisbee!). First up, then, we arrive at the provocation ‘how would you make the
Frisbee fly further if it was infinitely big?’ The usual silence. Then, ‘how would you make
the Frisbee go further if it was 1 metre diameter?’ This time there is an answer; ‘the same
as today’.

Figure 1: Throwing A Frisbee Further

‘Okay, so how would you throw a Frisbee further if it was 2 metres in diameter?’ This time
somebody spoke up with the suggestion ‘two hands’.
Well, the game went on for a little longer, we eventually provoked ourselves up to a
10metre Frisbee. What happened at 10m was the same as what had happened at 2m;
solving the problem required a discontinuous shift in thinking. At 2m came the jump from a
single-handed throwing action to a two-handed one. At 4m it became necessary to add
more than one person; at 10 it felt like we either needed some very special kind of
lightweight material, or that the Frisbee was helium-filled or, ultimately, that it contained
some kind of power source.
The point here is not about the quality of the solutions – although we did come up with a
couple of really nice ones for a normal sized Frisbee from both the two-handed and twoperson provocations – but rather that what we were doing was progressively exaggerating
an attribute of the system until it became necessary to re-think how the problem was going
to be solved. In essence what we were doing was applying Principle 35 and the concept of
crossing a discontinuous boundary that, as we suggested in the January article, would
then allow the resolution of a contradiction.
The blinding-flash-of-the-obvious moment that followed this Frisbee exercise was ‘why
does the Size-Time-Interface-Cost Psychological Inertia tool have to be constrained to just
those four dimensions?’ Why can’t it be configured in such a way that the user could take
any attribute in their system and extrapolate it?
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The answer to that question seemed to be ‘none’. In actual fact, we later concluded, by
judiciously choosing which attributes to exaggerate it was possible to avoid a frequent
problem with the STIC version of the tool – and that is the awkward silence that can follow
after one of the (inevitable) dead-end extrapolations occurs. A typical example here would
be the ‘how would you solve the problem if you had infinite money?’ dimension. Sure,
provided it is presented in an appropriately light-hearted way, people will go along with the
game and propose some ideas. But then when we look at whether any of those ideas
gave any useful insights into the actual problem the answer is too frequently ‘no’. Worse
than that, it is frequently not just ‘no’, but ‘what was the point of that?’ The moment you
have a session where people are doubting whether they are using their time effectively is
the moment the credibility of the methods you are using comes into doubt. Best not to go
there is the only solid advice. Irrespective of how friendly the group might be in the
session, when people think back on what they did in the cold light of day, they will tend to
remember the bad stuff as well as the good.
So, what we have been testing is a new version of the STIC tool that is now extended to
look at any number of different attributes and then allow problem solvers to extrapolate
along whichever of those attributes that they wish: How would you throw the Frisbee
further if the flexibility was 5 times greater? Ten times? If it was so floppy, it couldn’t
support itself?
Attribute

More Less

Weight
Diameter
Thickness
Curvature
Porosity
Stiffness
Strength
Density
Poisson’s Ratio

etc

Figure 2: How Would You Throw A Frisbee Further If….

How would you throw the Frisbee further if the material strength was 5 times less? If the
porosity was 5 times great? And so on.
Net result: a very simple tool we are far more likely to use in a Psychological Inertia
breaking session than the Size-Time-Interface-Cost tool. If you hear us talking about an
‘Extreme Attribute’ tool or ‘Attribute Exaggeration’ tool in the future, this is what we’re
talking about. In the meantime, if anyone can suggest a better name for it, we’re all ears.
References
1) SI E-Zine, ‘Effective Use Of Principle 35’, Issue 58, January 2007.

2007, DLMann, all rights reserved

Subscription 0138: Donna Nunn-Sims

Humour – Reverse Product Placement
As the public becomes more and more cynical about TV and movie makers including
advertising shots in their creations, matters have been taking a twist in the other direction
in recent times. So-called ‘product placement’, advertisers have learned, that placing
images of a clients products in a movie or hit TV show can be an excellent way of getting
the right message about your product out to very large numbers of people. The industry –
if we can call it that – is currently worth about $4B per year in the US alone. Apparently if
Courtney Cox and the other members of the Friends cast are seen eating Oreo’s then we
tend to go out and buy more Oreo’s ourselves. Or we did until we became jaded by the
manipulation of our entertainment.
The recent launch of the Simpson’s Movie is perhaps one of the most visible examples of
this product placement story making a shift in the other direction. If Joe Public suddenly
stops responding to those carefully placed Oreo’s shots, how about turning real life into a
product placement destination for non-real products. 7-11 helped the story along by
turning a number of its stores into ‘Kwik-E-Mart’s during the week of the movie launch.
Never have the queues outside a 7-11 been so long apparently:

Other examples of the reverse placement strategy include (again from the Simpsons)
Buzz Cola, KrustyO’s cereal and Squishees. We’ve got our eyes open and our chequebooks ready to buy shares in Acme.
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Patent of the Month - Ultra-Slow-Down And Storage Of Light Pulses

For our patent of the month this month we delve deep into the world of photons and the
continuing work at Stanford University on decelerating and stopping light. While we can’t
pretend to understand all of the details, we do know that the ability to drastically slow
down the propagation speed of light, and to coherently stop and store optical pulses, holds
the key to the ultimate control of light, and that that has profound implications for optical
communications and quantum information processing. The patent in question is
US7,269,313, awarded on September 11.

As the invention disclosure makes clear, making light travel at less than its usual velocity
can be done to some extent using either electrical or optical means. The route explored in
the Stanford research takes the optical route, which according to our hierarchy of ‘fields’
(see upcoming article in a future e-zine) would appear to be the more likely route to an
ideal solution. At least relative to the electrical field approach.
Here’s what the invention disclosure has to say about the challenges faced by the optical
route:
The time reversal of an optical pulse is quite important in signal processing, and dispersion
compensation in communication systems. Till now all the schemes for time reversal operation
required use of special materials and nonlinear processes, which technologically are quite
restrictive. A two-dimensional or three-dimensional array of many such structures can have many
applications (as special mirrors in free-space communications) or in warfare applications where
electromagnetic pulses are used. Other applications include the possibility of making an extremely
precise auto-correlator or other signal processing parts.
In the field of optics, it has also been recognized that time-reversal operation can be used to
enable complete compensation of both linear and nonlinear pulse dispersions. Since the phase
front of optical wave oscillates at a frequency that is far higher than electronic sampling rates, the
only mechanisms available for time reversal requires the use of nonlinear optical processes such
as near-degenerate four-wave mixing. While degenerate four-wave mixing provides a mechanism
for phase-conjugating a monochromatic wave, in order to perform an ideal time-reversal
operations for an optical pulse perfect phase-matching in principle need to be satisfied over the
entire pulse bandwidth, which presents a challenge to the developments of suitable nonlinear
optical materials. In addition, such a process typically requires the use a strong pump laser, which
limits the possibility of on-chip integration.

See what we mean about not understanding all of the words? Nevertheless we can follow
enough of it to recognize that the things preventing the practical deceleration of light
involve high frequency, wavelength and complexity. Here’s what the Contradiction Matrix
has to say about how others have solved similar parameter conflicts relating to speed:
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We need to be careful when looking at the suggested list of Principles since solving the
deceleration problem at the ‘physics’ level (speed versus frequency/wavelength) is likely
very different from solving it at the ‘system’ level (speed versus ‘we can only do it with a
really complex system at the moment’). Nevertheless, with this warning in mind, it is
interesting to examine the solutions derived by the Stanford team. Again from the
invention disclosure:
One embodiment of one aspect of the invention is based on the recognition that an optical pulse
can be delayed by causing the bandwidth of an optical pulse to be compressed after the pulse has
entered the medium so that information in the pulse is substantially preserved...
In an implementation of an embodiment of the invention, a medium having a bandwidth is provided
that can initially accommodate the frequency components of a wave pulse that propagates in the
medium along a direction, said medium comprising two or more sub-systems that are substantially
translationally invariant along the direction. The characteristics of at least one of the sub-systems
is altered so that information in the pulse is substantially preserved and so that there is field
transfer between the sub-systems. The pulse is of the same type before and after the altering.
In an embodiment of another aspect of the invention, an optical medium comprises two structures
having dispersion characteristics. A device alters the structures so that they have opposite
dispersion characteristics after the pulse has entered the medium so that information in the pulse
is substantially preserved, and so that the spectrum of the pulse is modulated. In one
implementation of the embodiment, the pulse spectrum is modulated so that it is substantially time
reversed compared to the spectrum prior to the altering of the resonance frequency or frequencies
or the coupling constant(s)…
…a pulse can be stopped by the following dynamic process: We start with .DELTA.<<|.beta.|, such
that the lower band has a large bandwidth. By placing the center of .omega..sub.--,k at the pulse
carrier frequency .omega..sub.0, the lower band can accommodate the entire pulse, with each
spectral component of the pulse occupying a unique wavevector. After the pulse is completely in
the system, we vary the resonance frequencies until .DELTA.>>|.beta.|, at a rate that is slow
enough compared with the frequency separation between the lower and the upper bands. (The
frequency separation reaches a minimum value of 2|.beta.| when .DELTA.=0). The modulation of
the cavity resonances is performed in a manner that preserves translational symmetry of the
system. Therefore, cross talk between different wavevector components of the pulse is prevented
during the entire tuning process. Also, the slow modulation rate ensures that each wavevector
component of the pulse follows only the lower band .omega..sub.--,k, with negligible scattering into
the upper band .omega..sub.+, k (i.e. the system evolves in an adiabatic fashion). Consequently,
the pulse bandwidth is reversibly compressed via energy exchange with the modulator, while all
the information encoded in the pulse is preserved.
We implement the system presented above in a photonic crystal structure that consists of a square
lattice of dielectric rods (n=3.5) with a radius of 0.2a, (a is the lattice constant) embedded in air
(n=1). The photonic crystal possesses a band gap for TM modes with electric field parallel to the
rod axis. Decreasing the radius of a rod to 0.1a generates a single mode cavity with resonance
frequency at .omega..sub.0=0.3224(2.pi.c/a). A single mode cavity can also be generated by
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increasing rather than decreasing the radius. Coupling between two neighboring cavities A and
between the adjacent cavities A and B occur through barriers of three rods (l=4a), with coupling
constants of .alpha.=.beta.=0.00371(2.pi.c/a). The resonant frequencies of the cavities are tuned
by refractive index modulation of the cavity rods.

Again, we don’t have to understand all of the words here to see that the solution is making
use of the following strategies:
Principle 13 – switching resonant frequencies from Delta<beta before a pulse enters the
waveguide to Delta>beta once the pulse is completely in the system (‘A device alters the
structures so that they have opposite dispersion characteristics after the pulse has entered the
medium’)

Principle 15 – the process of dynamically tuning the resonant frequency of the cavities.
Principle 5 - ‘coupling between neighbouring cavities’
Principles 14 – varying the radius of the dielectric rods.
To us, Principles 13 and 15 seem to be the two key inventive steps. While Principle 13 is
right at the top of the priority list as far as the Matrix is concerned, Principle 15 doesn’t get
a mention at all. Conceivably, we could have got the dynamic switching idea from Principle
19 or 3 – both of which were recommended by the Matrix – but we would still have felt
happier if 15 had been present.
It seems that as scientists delve deeper and deeper into the domain of very small things
like photons, the strategies they are adopting to resolve contradictions, while still
consistent with the existing 40 Principles, can be markedly different from the strategies
recommended by even the 2003 Matrix. (To this end, we have been undertaking a
programme of research on nano-scale contradiction solving strategies for some time now.
It looks like a Matrix at this level will have some distinct differences to the Matrix we
currently see).
Meanwhile, the purpose of this ‘Patent Of The Month’ feature is not so much to show how
good or bad the contradiction matrix is, but rather to celebrate important discoveries. The
patent this month is actually a continuation of an earlier Stanford patent on the same
subject. Taken together with that earlier disclosure, we think there is something important
happening here, something that indeed has all the hallmarks of Level 4, maybe Level 5
invention.
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Best of the Month – The Black Swan
If things carry on like they have for the last two months, we may have to consider
renaming this slot the ‘least worst’ of the month. Maybe it’s just that it is summer and the
publishers are pushing out things we might want to read while we’re sitting on the beach
somewhere. Or maybe there is just a growing dearth of meaningful stuff out there.
Without wishing to mock the afflicted (too much!), we feel it important to warn readers
about Selling Blue Elephants (emerging theory: anything with the word ‘Blue’ in the title take a bow Blue Ocean Strategy – is someone else’s good work wrapped up in pretty
ribbons and bows). Blue Elephants is supposedly about innovation, but it is actually a
book on Design of Experiments and optimization. The fact that it doesn’t mention the word
‘Taguchi’ once is our main justification for damning the authors. If this doesn’t turn out to
be the worst book of the year in terms of smoke-and-mirrors obscuration of the totally
obvious, then we’ll eat our copy.
Not far behind is Edward DeBono’s ‘Why I Want To Be King Of Australia’ a title that,
funnily enough, is not available outside Australia. As it happens I’m writing this from a
hotel room in Sydney, having been out and find a copy yesterday. Here is another of
DeBono’s ‘the plane just took off from Heathrow and I’m sitting in First Class tapping away
at Chapter 3’ efforts. Which is another way of saying it is not very good. Strangely, none of
the recommendations in the book offers citizens the option to throw rotten tomatoes at the
king, while shouting ‘get out of our country you self-obsessed nincompoop’.
Swiftly moving to the more positive, an almost-good-enough suggestion for Best of the
Month is the new book MicroTrends by Mark Penn. While the concept is terrific (isolating
trend patterns relating to a million people rather than a whole population), a lot of the
trends are too US-focused to be usable anywhere else, and a lot of the others are merely
(predictable) subsets of other well-known patterns. The book isn’t published in the UK until
next month, but you can order from Amazon in the US, or come and look at the copy in
our office.
Okay, so that finally leaves us with our actual recommendation of the month, ‘The Black
Swan’ by Nassim Nicholas Taleb:

First the criticisms; at 400 pages the book is too long; the ‘normal curve is bad’ theme is
too close to too many other recent books (including Taleb’s own ‘Fooled By Randomness’,
which came out not so long ago – in many ways Black Swan is simply a ‘let’s see how
much more further we can push this’ job), and Taleb’s style can be a tad overbearing for
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some. Beyond that, however, and there is definitely something here that deserves your
attention. First the title ‘Black Swan’ is another of those powerful metaphors (like, heaven
help us, Blue Ocean) that looks destined to become a standard expression in business
circles. Black Swans in this case being the high impact thing you weren’t expecting – i.e.
‘all swans are white’ is a model held in most people’s minds, and so when we first see a
black one, the surprise forces us to take notice of it. See your first black swan, in other
words, and it changes your model of the world.
Taleb’s theme is the idea then that new products or services that don’t immediately
connect with what’s already out there are the ones that, will eventually come to re-define
the way consumers behave. Although again not new to anyone familiar with TRIZ – all
we’re talking about here are jumps from one s-curve to a new one – the story is very well
told by Taleb. Taleb’s key point is that these discontinuous shifts are the things that make
the economic forecasts go wrong. In this sense what we have here is yet another rather
thinly veiled but well argued attack on economists (another increasingly common theme in
management texts!). Taleb's point is rather that most specific forecasting is effectively
pointless since large, rare and unexpected events - which by definition he suggests could
not have been included in the forecast - will render the forecast useless. At the very least
here, we have a potentially interesting conflict with TRIZ – which says that many of these
discontinuous shifts can actually be predicted. For this reader, seeing this conflict and
reading Taleb’s word from the perspective of how TRIZ might change the story was
probably the best aspect of the read.
The other main takeaway for us was the idea that some of these low probability, high
impact s-curve shifts come to act as magnets that later on come to influence a whole
bunch of other (often apparently unrelated) other things. Think, for example, of the iPod
and the podcast and other industries it has spawned. You will probably be hearing more
from us on this subject in a future article on ‘Rhythmic Entrainment’ (our term, not Taleb’s).
You have three months to read the book and form your own thoughts.
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Investments – Image Search
The success of businesses such as Flickr, MySpace and YouTube shows that user
generated content is an enormous driver of consumer attention. Digital search technology
is already a multi-billion industry. Over the last years, to a large extent driven by the
emergence of Google Images, image search has grown by 91%, over 4 times the rate of
web search for documents. But although over 73% of the data on the internet consists of
images and video rather than text, current search technology used by, for example,
Google treats images as black boxes and relies on captions or document context to index
them. Many consumers are accumulating thousands of personal images, yet they lack
efficient tools to browse, organise, search, and retrieve them.
Enter Cambridge Ontology Ltd and a technology offering a sophisticated yet completely
automated way of making visual content searchable by content without any need for
manual tagging while still retaining the ability to incorporate contextual information. The
company recently hit the technical press in the UK when they harnessed one of the
world’s most powerful networks of computing power, GridPP in order to conduct the
training their algorithm required. The thus-far published results look to be very impressive.
The following picture being the result of a search for ‘purple flowers on a green
background’.

According to the company’s latest press release, the new search algorithm puts them not
only in a position to offer superior image search compared to companies like Google and
Yahoo, but also to make vast quantities of currently un-indexable user generated media.
Full details of either the algorithm or the intended route to market are not available at this
point in time. Some clues to the algorithm can be seen in one of the papers published by
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the Cambridge University academics behind the company. Clearly in evidence is a multilevel hierarchical structure and some kind of (to be expected) semantic engine.

Clearly in evidence also is the massive potential behind both the algorithm and the
company. Apparently they will shortly be looking for Beta testers of the newest version of
the algorithm. Hopefully we’ll be somewhere near the front of the queue. You can join that
same queue by contacting them through the contact button at their
http://www.camtology.com/index.html website.
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Generational Cycles – James Bond
This month sees the start of a new regular feature in the e-zine; ‘Generational Cycles’
reports the ongoing output of our research into the impact of generational characteristics
on innovation timing.
What we are trying to do within the research is identify whether there are societal patterns
that will determine whether something will be commercially successful or not. Our main
aim in this column is merely to show readers some of the data so that they can make their
own interpretations.
We start the feature with a look at one of the most successful film franchises of all time;
James Bond. There have so far been 22 ‘official’ Cubby Broccoli produced Bond films, and
six different actors playing 007. Our attention was first drawn to these films as a potentially
interesting generational phenomenon after seeing Daniel Craig in the most recent offering,
Casino Royale. Anyone that has seen this movie will immediately recognize it as having
many qualities that are distinctly different from previous Bond films. The James Bond of
Casino Royale, for example, is the first Bond where we are explicitly told he was an
orphan (while clear in Fleming’s original books, this fact has largely been submerged in
earlier Bond movies). This is an important shift when taken in the context of the new
‘Generation Y’ audience for whom the film was made. Here is a ‘Hero’ generation, raised
on Harry Potter (another orphan), ‘you can do anything’ attitudes and prone to bouts of
‘leap before you look’. Daniel Craig is thus, we think, the ultimate hero for a Hero
generation.

The blue-shaded rectangle represents the broad age-range of the audience for the films.
The blue lines in the picture show the periods over which each of the main Bond actors
(we’ll try and pretend George Lazenby never happened!) were in the role. The black line
shows the box-office attendance for each of the 22 films.
In addition to helping to explain why the new film is so different from the old ones, also
interesting for us in looking at this picture is how the franchise struggled through the period
(1985-95) when Generation X was passing through early adulthood and, according to the
Fourth Turning, at their most alienated and cynical.
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Biology – Hawaiian Field Cricket (Teleogryllus oceanicus)
How about this for a tale of evolution in action. An inter-species arms race between
Teleogryllus oceanicus and Ormia ochracea that started less than twenty generations ago.
The story involves the male cricket on Kauai, one of the Hawaiian Islands. The cricket
underwent a mutation – a sudden heritable change in its genetic material – that rendered it
incapable of using song, its sexual signal, to attract female crickets.
In addition, the University of California, Riverside, researchers found that although the new
male crickets’ wings lack the file and scraper apparatus required for producing sound, the
males are able to mate successfully with females, thus ensuring evolutionary success.
The males accomplish this with a change in behavior, suggesting that behavior can help
what may seem like a harmful mutation spread.
The research team, led by Marlene Zuk, a professor of biology, found that greater than 90
percent of male field crickets (Teleogryllus oceanicus) on Kauai shifted from having
normal wings to mutated “flat wings” that inhibit the crickets from calling. Like all
mutations, the wing alteration arose spontaneously, but it likely spread, the researchers
conclude, because it offered protection from a deadly parasitic fly (Ormia ochracea), which
uses the cricket's song to locate crickets as hosts.
Upon finding a male cricket, the fly deposits larvae onto it; these then burrow into the
cricket, develop inside, and subsequently kill the cricket when they emerge from its body
(the squeamish reader may wish to jump over the next picture).

The Attack

The Result

Of three Hawaiian Islands (Oahu, the Big Island of Hawaii, and Kauai) where the cricket
and fly co-occur, Kauai, where the rapid spread of this wing mutation in male crickets was
observed, has the highest prevalence of the parasitic fly. “With each visit we made to
Kauai since 1991, we observed fewer crickets,” said Zuk. “In 2001, we heard only one
calling male. But then in 2003, although we heard none of the male crickets calling, we
found they were not only in high abundance but nearly all of them also had female-like
wings, lacking the fine structures needed to produce song.”
The researchers also found that male cricket populations in Oahu and the Big Island, as
well as descendants from eggs collected on Kauai before 2003, continued to show normal
wings. Only on Kauai were the mutated wings seen in male crickets in 2003.
“Loss of calling clearly seems to be protecting the male crickets from the deadly fly,” Zuk
said. “But this protection has a heavy price: the loss of its sexual signal. This is obviously a
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huge loss for the cricket, akin to, say, finding that all peacocks in a forest have lost their
tails. One might ask how then do female crickets locate silent flatwing males?”
Zuk and colleagues during their study that on Kauai, the flatwings – a term they use to
identify male crickets with mutated wings – behave as ‘satellites’ to the few remaining
male crickets that can call. By congregating near the callers, the flatwings enable females
to find and mate with them.
To test their hypothesis, the biologists performed a field experiment that demonstrated that
the flatwings are using the callers as female attractors. Experiments were performed in
which 2-meter radius circles were delineated within the habitat of crickets on each of the
three islands. After removing and noting the sex, the wing type and the number of all
crickets inside the circle, the researchers played an island-specific calling song from a
speaker placed in the circle’s center. After 20 minutes, the researchers noted the position,
sex and wing structure of all crickets inside the circle, and measured the distance from all
crickets to the speaker.
Comparing their observations made on the three islands, the researchers found that on
Kauai, the flatwings arrived much more quickly, and settled closer to the speaker, than
normal-winged males on the other two islands, supporting the notion that the new morphs
are using the callers as female attractors.
“While we were surprised by the extraordinary speed at which the mutation spread, what
is more interesting is that, ordinarily, you would expect such a change in wing morphology
to quickly disappear, because males couldn't attract mates,” Zuk said. “Instead, the
behavior of the flatwings allows them to capitalize on the few callers that remain, and thus
escape the fly and still reproduce. This is seeing evolution at work.”
The story is a fascinating one on several levels. Perhaps the first relates to the arms race
between the cricket and the fly: The moment that the flies learned to detect the host for
their larvae by following sound, the male crickets were in trouble. In TRIZ terms, they were
in trouble because they were faced with a new contradiction. That contradiction centred
around the fact that they needed to call in order to attract the female crickets, but now that
same call attracted their enemy. We can model this situation something like this:
BECAUSE

attract
mate
Continuation
Of Species

AND
don’t
attract
parasite

call

AND

no
call

REQUIRES

Translating the ‘attract mate and don’t attract parasite’ contradiction into the terms of the
Contradiction Matrix, gives the Inventive Principles suggested over. The fairly obvious
connections, then, between the recommendations on the list and the strategies now being
used by the male crickets are, first of all elimination of the noise-making (Principle 2,
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Taking Out), and then, second, the silent flatwing crickets take advantage of the remaining
noise-generating crickets (Principle 24, Intermediary).

From an evolutionary perspective, the new generations of silent male crickets have solved
their new arms-race problem by de-evolving their ‘file and scraper’ noise producing
surfaces back to flat surfaces. The crickets have, in other words, taken a backward step
along the Surface Segmentation trend:

What is interesting about this is that experience tells us that any backward trend jump is
only ever temporary. This seems consistent in this case with the solution thus far being
deployed by the silent male crickets; attracting females by positioning yourself next to
calling crickets only works as long as there are any calling crickets left. By definition, the
less calling crickets there are, the more likely it is that they will be found by the flies, and
therefore the more likely that they will be killed, and therefore the faster they disappear.
Pretty soon, the silent crickets will be the only crickets left. At that point, the arms-race will
have to step to another level, and the new contradiction will have to be solved: how to
attract female crickets without anyone making a fly-attracting noise. By the same token, as
the number of calling crickets reduces, the flies will in turn find themselves facing their own
new contradiction. Given the speed at which this race is happening, maybe one of the
things the male crickets (and the flies!) might benefit from is a version of the Contradiction
Matrix? In any event, it will be interesting to return to this story in a few more generations
to see exactly how the crickets and flies have solved the new problem. Either way, our
money is on Principle 35.
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Short Thort
“Ninety percent of all mistakes in thinking
occur in perception and not in logic.”
Professor David Perkins, Harvard

“Perception is not a linear system. The brain works as a ‘self-organising’
system to allow incoming information to arrange itself in patterns. We
snap into these ready-made patterns all too easily. Judgement encourages
us to do this. Judgement asks, ‘what is the nearest standard pattern?’
and then uses this.”
Edward DeBono

News
Systematic Innovation Ireland
We are happy to announce the formation of a new Systematic Innovation company in
Ireland. Although the company doesn’t have an official name yet, it already has several
people on board and its first clients. Official launch looks like it will be through a number of
targeted seminars scheduled towards the end of the year – food, medical devices and
financial services being the focus areas for the first three of the seminars. More details on
the website.
X-ION - Innovation Owner Network
The big launch event of the new UK CIO network has been shifted by a month. It will now
take place on 15 November in Birmingham. Details on the Experience page of the
website.
More Workshops
Not a lot else to report this month other than the confirmation of a number of workshops
filling the gaps in this year’s programme and starting the round-the-world trek for 2008.
Trips to Riyadh, Copenhagen, an additional one to Mexico (to the National Chamber of
Commerce conference) and two to Ireland all provide an opportunity to avoid the British
winter before Christmas.
Hands-On Systematic Innovation 2nd Edition
We have half a theory that our printer either took the whole summer as vacation or that
they have been hiding books from us. Anyway, the second edition of the HOSI technical
book will be available from early October – 8th is the current promise date.
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