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Re-Thinking ‘Customer’ In IFR Attribute Definition 
 
 

 
During several recent workshops delegates have questioned the relevance of the IFR 
Attribute template – Figure 1 – we use during the teaching of the Ideal Final Result part of 
the Systematic Innovation story. The common factor linking everyone asking the question 
has been that they come from process backgrounds or doing platform technology 
research, often in academia. The basis of their question works along the lines of ‘we are a 
long way from ‘the customer’, so how does this tool help me?’   
 

ATTRIBUTE     CUSTOMER A IFR  CUSTOMER B IFR      PROVIDER IFR         etc

 
 

Figure 1: IFR Attribute Template  

 
On one level, we might conclude that their question reveals a lack of appreciation for how 
important the money-paying end customer is in everything they do. At a more practical 
level, though, given that the purpose of the template is first and foremost to help find 
conflicts in a current system, the fact that the question gets asked means that there is 
value in re-defining what we mean by the word ‘customer’. 
 

Who, for example, is the ‘customer’ if our job involves manufacture of a computer chip as 
shown in Figure 2?  
 

 
 

Figure 2: Defining ‘Customer’ For Typical IC Chip Design  

 
Say our job is to define a better ball-grid array (BGA) – something the end customer of a 
chip is unlikely to know even existed. How about in this situation if the most relevant 
‘customers’ for the BGA were the components that it is expected to interface and interact 
with? What, in other words, does the printed wiring/circuit board want ideally from the 
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BGA? What does the substrate ideally want? What does the silicon device ideally want? 
These questions are highly relevant ones when it comes to defining how the BGA needs 
to evolve. For a start, they force us to look at the problem from the perspective of each of 
the components in the system and ‘become the substrate’. As such the template becomes 
an empathy tool operating in the same way that the Smart Little People tool does. Indeed, 
with some problems – this micro-scale IC case being a classic one – turning each 
component into a group of Smart Little People and then ‘asking them’ what they would like 
ideally is a good way of interpreting the tool. 
 

Figure 3 illustrates what this kind of exercise might reveal for an exercise like this BGA 
problem: 

ATTRIBUTE     PCB IFR  SUBSTRATE IFR      Manufacture IFR         end user

Size (diameter)                  0                                 0                           large

Consistency           identical diameter             identical             current tolerance

Strength                     doesn’t care              doesn’t care                      ∞

Melting temp                   low (<40C)            low (<60C)                     low

Flexibility                        high/low                      high                             0

Density                        doesn’t care              doesn’t care                     0                              0

Conductivity  (elec)                 ∞                              ∞ 0

Conductivity  (therm)                0                               0                              0

CTE                                        0.006                       0.002                         0

 
 

Figure 3: Partially Completed IFR Template For BGA Typical Problem  

 
 Although this table is only partially completed, hopefully it serves to make the point. Or 
rather several points: 

1) It shows that different adjacent components want different values of certain 
attributes (physical contradictions) 

2) Certain BGA attributes conflict others (technical contradictions) 
3) For some attributes, the adjacent components (or ‘customers’) ‘don’t care’ what the 

attribute value is. ‘Don’t care’ is a valid and useful answer to the ‘what does ideal 
look like?’ question. It doesn’t reveal any new contradictions, but it does help to 
prioritize the ones that are present elsewhere. 

 

Simple idea. Easy to try next time you’re looking at a ‘non-customer’ problem. Over to you. 
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Improving The Decreasing Density Trend  
 

 
 

One of the least well used of the discontinuous technical Trends seems to be ‘Decreasing 
Density’. No small part of the problem seems to be the graphic currently used in both the 
Hands-On book and the Evolution Potential software – Figure 1. 
 

 
Figure 1: Usual Decreasing Density Trend Graphic  

 
There seem to be two main problems here, first is the implication that density changes 
occur as a gradual and continuous process rather than in discrete step changes; second, 
probably caused by the scale shown on the graphic, is the implication that density shifts 
occur all the way beyond the densities of gases. 
 

Neither of these implied thoughts help us to use the intended trend to its best effect. The 
reason for this is that the trend jumps are supposed to record ‘step-change’ resolutions to 
contradictions. When the French steel industry at the end of the 19th century learned that 
adding a small percentage of vanadium to steel allowed a close-to three times 
improvement in the strength of the material, for example, there was a very definite ‘step-
change’ in performance, although the overall density of the material was barely changed. 
(vanadium has a molecular number of 23 versus 26 for iron). The ‘shift’ along the trend 
here is in fact barely perceptible, and to all intents and purposes is more likely to be 
viewed as incremental rather than step change. 
 

What the vanadium steel innovation tells us regarding the trend is that some ‘density’ step 
changes are step changes simply because we crossed some kind of a boundary in the 
material phase diagram. Crossing the phase boundary ‘solved a contradiction’, but to all 
intents and purposes will barely be noticeable as a shift along the decreasing density 
trend. We need to be aware of this kind of phase-diagram-boundary-transition 
phenomenon when it comes to solving contradictions, but it is probably easiest to think of 
them as  a mere sub-set of the intended larger-scale decreasing density trend. Jumping 
from steel to vanadium-steel is one kind of contradiction-solving ‘jump’; shifting from steel 
to (say) titanium is quite another. This second kind of jump is one that is much more easy 
to map onto a discontinuous trend. Figure 2 makes an attempt to map this kind of ‘macro-
jump’ decreasing density trend phenomenon:  
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Figure 2: Improved Trend Graphic (Solids)    
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In this form, the trend is now much more explicitly about the evolution of materials used in 
solid mechanical structures. Sure, density continues to drop when we switch from 
mechanical to fluid or field solutions, but such jumps are better recorded by different 
trends than decreasing density. The Object Segmentation trend, for example, is much 
more explicit about the jumps from solid to fluid and beyond. Given then that the trends 
are there to help users to identify where their systems will evolve in the future, the 
‘decreasing density’ trend is only really helpful when we identify any step-change 
phenomenon within each of the various different material phase states. In this way, Figure 
2 describes the uncovered pattern in the evolution of solids. To a lesser degree we can 
then see an equivalent step-change pattern in the evolution of fluids – e.g. when we think 
of the evolution of aviation jet-fuels – but the step changes are usually about adding 
functionality (low flash-point, low freezing temperature, increasing specific energy etc) 
rather than about decreasing density per se. 
 

As such, we propose that the most useful form for an overall ‘decreasing density’ trend, 
therefore, is to segment it into the three basic phases – solid, liquid, gas – where the term 
density has any kind of meaning. Figure 3 shows the proposed overall pattern: 
 

Trend : Decreasing Density
densité
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Figure 3: Overall, Multi-State Trend Graphic  

 
The transitions from solid to liquid to gas can happen at any point during the evolution of 
any one phase, so it would be wrong to show the liquid jumps as happening after the end 
of the sequence of solid jumps. What we also need to remember with this trend is that in 
very many cases, other attributes of a material besides density can very easily dominate 
the evolution story. The decreasing density trend, for example will say that using (less 
dense) oil in a hydraulic circuit is ‘more ideal’ than higher density water, in practical terms, 
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the availability and relative cost of water will tend to mean that engineers will favour these 
benefits over lower density in many applications. As such, the ‘decreasing density’ pattern, 
although present in the long term, can and often is overridden (especially for fluids and 
gases) in the short term due to other considerations. 
 

Finally, coming back to the most useful ‘solid’ phase part of the trend, it is perhaps worth 
highlighting a specific example of the trend in action. One of the best industries to look at 
for such examples is aerospace. Weight is the critical design driver in heavier than air 
machine flying machines, and so anything that can be done to reduce the weight of 
structures is useful because it allows more useful payload to be carried. 
 

Early flying structures – think Wright brothers – were largely constructed of paper and 
wood, because the available engine technology was such that these were the only 
materials light enough to get the aircraft off the ground. As soon as engine technology 
improved sufficiently, the wood and paper was replaced with metal (note: a backward step 
along the decreasing density trend necessitated by other, more important, design drivers), 
usually aluminium. More recently, in modern airliner design, for example, we can now see 
increasing use of plastic composites, so we’re heading back along the trend in the right 
direction. In many ways, interestingly, the evolution of these composite structures is 
‘merely’ getting back to wood – wood itself being an interesting composite material. The 
main difference between man-made composites and natural composites like wood is that 
the properties of the man-made structures are more controlled and controllable than those 
of a natural structure. 
 

On the engine side of the aerospace materials evolution story, there was again a 
‘backward’ step along the decreasing density trend when the early (aluminium and/or 
magnesium) piston engines gave way to nickel and steel-based gas-turbines. This jump 
happened in order to facilitate more efficient, higher temperature operations. The fight for 
weight subsequently meant that, whenever possible, nickel and steel was replaced with 
lower density titanium alloys. More recently still, with the advent of a new generation of 
titanium-aluminide alloys, we have seen another significant jump along the trend – the big 
contradiction solved by the TiAl materials being that in addition to their low density they 
also have a significantly higher melting temperature than either titanium or aluminium 
alone. Also worth noting within the evolution of TiAl material themselves, are the use of 
additional ‘step-change’ advances by working with different phase structures of the 
material – Figure 4: 

Discontinuous Density Change

Continuous Density Change

 
 

Figure 4: Discontinuous Evolution Mapped On Titanium-Aluminium Phase Diagram    
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Beyond these materials, the jet engine industry is currently devoting a lot of time and 
energy to the next significant jump along the trend – from metal to composite-metal hybrid 
structures. Figure 5, for example, shows the composite fan from the GE90 engine: 
 

 
Figure 5: GE90 Composite Fan    

 
Hopefully, the new Decreasing Density trend structure is now able to better tell us where 
the design of components like this GE90 fan will be heading in the future. A jump to ‘fluid’ 
is probably not on the cards for some time yet; a jump to an all-composite component, on 
the other hand, is highly likely. 
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Humour –  Exhaust Burger 
 
 
If there’s any kind of overall theme to this month’s e-zine it probably has something to do 
with making use of existing resources. Existing resources like all of the heat energy that 
gets thrown out of the back of cars. Surely, it must be possible to do something useful with 
it?  
 

Pose that problem to some of the finest minds on the planet, and sure enough sooner or 
later a genius-like answer is going to appear. Enter this little planet-saving doozie: 
 

 
 

Not sure what it is or how it works? 
Enter ‘exhaust burger’ with its ‘guaranteed isolation between food and exhaust gases’ 
design solution: 
 

 
 
Get a few billion of these babies on our roads and we’ll crack the environment problem in 
no time. I expect McDonald’s are quaking in their boots already. 
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Patent of the Month – Electromagnetic Gun Barrel 
 

Patent of the month this month is US 7,503,249, granted to inventors at General Atomics 
in San Diego on March 17:  

A gun barrel for firing a projectile and particularly a rail gun barrel that comprises a pair of spaced 
apart rails and a pair of spaced apart insulators, which separate the rails, and together define a 
composite bore, all disposed centrally within an outer rigid tube. A pre-stressed filament-wound 
polymeric resin shell immediately surrounds and applies compressive stress to this composite, 
bore-defining structure. A pressure medium, positioned between the shell and the interior surface 
of the outer tube, is operative to apply compressive stress to the shell at least at locations 
generally radially outward of the rails. The compressive stresses applied by the combination of the 
pre-stressed shell and the pressure medium are additive and effectively preload the rails and the 
composite bore structure to resist overall forces encountered during projectile firing which, in a rail 
gun, include asymmetric loads upon the rails from electromagnetic repulsion forces and also axi-
symmetric bursting forces.  

Although electromagnetic guns are perhaps not at the top of most peoples’ list of topics-
I’m-interested-in’, hopefully this invention has a few useful learning points that might have 
more general applicability to other areas. 
 

The (Principle 9 – Prior Counter-Action) strategy of pre-stressing structures to help solve 
load-versus-stress conflicts is already well known in the art. Pre-stressing things is a really 
effective way of acquiring an additional benefit from existing resources. What this new 
patent recognizes is that there are problems where simply using this strategy is not good 
enough by itself. This from the invention disclosure text: 
 
…[previous] concepts have focused upon the need to provide an arrangement for prestressing the 
bore components in order to place them in a state of compression which is higher in magnitude 
than the stresses that will be induced by the electromagnetic and/or plasma forces which will tend 
to move them radially outward, unfortunately, it is felt that none of these solutions has provided a 
truly lightweight structure wherein bore components are maintained in a constant state of hoop 
compression even while the interior is experiencing high internal forces, which may include 
repulsion forces that are tending to separate the two rails. Such forces may often exceed 10 
MegaNewtons per meter of rail, which may be in addition to bursting pressure resulting from a 
plasma armature. As a result, the search has gone on for improved rail gun barrel assemblies.  
 
SUMMARY OF THE INVENTION  
It has now been found that a gun barrel having a bore through which a projectile may be 
accelerated, that is truly lightweight, can be constructed through use of a combination of two 
mechanically different preloading mechanisms. The combination utilizes (a) an integral inner shell 
that is pre-tensioned and produces substantial hoop stress in an interior direction on a tubular 
structure disposed internally thereof, which may be a generally annular, composite structure 
comprising spaced apart rails and insulators that define an axial bore of the gun barrel, and (b) a 
pressure medium arrangement disposed between this shell and an outer rigid tube. It has been 
found that the further compressive preload that is applied by such pressure medium in this 
combination will be additive to that already being applied to the composite rail-insulator structure 
by the pre-tensioned shell. The result is a surprisingly greater total preload, whereas it had always 
been thought that the application of such a further compressive stress to the exterior surface of a 
pre-tensioned tubular shell, particularly one where such preloading is provided by multiple 
wrappings of fiber tows under substantial tension, would simply negate the effect of the interior 
pre-tensioning wrappings and the result would be substantially no more effective than would be 
either one alone. However, it has now been surprisingly found that the use of these two different 
preloading mechanisms in combination need not be antagonistic. It has now been shown that the 
two mechanisms can produce a result that is truly effectively additive and will create an overall 
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preload of greater magnitude upon an interior tubular structure, such as a central, composite, rail-
insulator structure; in other words, the combination can provide a gun barrel that is lighter in weight 
and of lesser size, e.g. diameter, than if either mechanism were to be used alone to make a 
comparable gun barrel. 

 
 
Here’s what the contradiction resolved by the invention looks like when mapped onto the 
Contradiction Matrix: 

 
 

Interesting then to compare the recommendations of the Matrix with the strategies used by 
the inventors: 
 Principle 5 – merging two pre-stressing strategies… 
 Principle 3 – making those two strategies different… 
 Principle 35 – making one of them fluid (‘change of state’) 
 Principle 4 – taking account of ‘asymmetric loads’ 
 Principle 17 – taking into account that asymmetric loads are in one direction and  
    axi-symmetric loads in another 
 

Note too, from the invention disclosure description the use of the word ‘surprising’. This 
tends to be a good word to use to search through the database when we are looking for 
this kind of synergistic contradiction-resolving inventive strategy. 
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Best of the Month - The Next 100 Years 
 
 
In true ‘all theories are wrong, but some are useful’ fashion, our book recommendation this 
month is the newly published future prediction book by respected political scientist and 
government advisor, George Friedman. A cursory examination of the cover of the book 
and some of the predictions it makes for the ‘next 100 years’, should immediately set a 
few alarm bells ringing. World War between US and a coalition lead by Japan, Turkey and 
Poland? The collapse of China? The US at war with Mexico? Surely only the sorts of 
prediction possible by either a small child sticking pins in the globe or someone partaking 
of too many hallucinatory drug-loaded pork-pies?  
 

 
 
This author for one doesn’t agree with a lot of what Friedman predicts or how he 
formulates and chains together certain strings of conclusions. The reason you should 
seriously considering acquiring a copy of the book, however, is that Friedman’s unique 
geo-political perspective of global trends forms a compelling alternative perspective to the 
usual way that futurologists hypothesise about future scenarios. What you need to do with 
this book, in other words, is read between the lines a little bit and combine Friedman’s top-
down theories with some solid TRIZ-based bottom-up analysis. 
 

Friedman’s underlying geo-political argument works along the lines that, for example, no 
matter how much the world shifts to a knowledge economy, there is still a need for 
material goods, and the location of those goods, the sea-lanes that allow them to be 
transported from one place to another, and the geographic hazards that separate different 
parts of the globe (very difficult for armies to cross the Himalayas, or the English Channel) 
have a vital role to play in how markets and populations evolve. Hence, to take a simple 
example, because Japan has few if any of its own natural resources, it has to look 
elsewhere to get them. If for any reason, the supply of those resources is cut off or 
restricted in some way, the Japanese government has to do something about it. In this 
sense, because the US effectively ‘controls’ the movement of materiel across the Pacific, 
this sets up inevitable conflicts. In much the same way today as it did to a lesser degree 
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(because at the time the Atlantic was the dominant trading route and not the Pacific) in 
1941 when the Japanese elected to attack Pearl Harbour. 
 

In many ways the scare-mongering tone of the book arises from the fact that Friedman 
has a very US-paranoia-centric (‘everybody hates a winner’) view of the world, and the 
assumption that knowledge-economy or not, humans are still likely to regress to feudal 
and tribal behaviours during tough economic times. In this respect, there are uncanny 
parallels between Friedman’s predictions and those of long term SI favourites, Strauss & 
Howe with their ‘Fourth Turning work on generational cycles. It is not clear that Friedman 
is even aware of Strauss & Howe’s work, if he isn’t then the coincidences between the two 
bodies of work would seem to suggest a high degree of convergence between two very 
different models of predicting the future. 
 

All in all, aside from the dreadful fictionalization (think Jack Black reads Tolkien) of the 
2050 World War, this book makes for a terrifically insightful and thought-provoking read. 
For all of its inevitable flaws, it is far and away the best thing we read so far this year. 
Especially if you use the underlying ideas it contains as a start point for thought rather 
than a fait accompli description of the inevitable. Meanwhile, I’m seriously contemplating a 
move to New Zealand. Frankly it might just end up being the last safe place on the planet.   
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Conference Report –  A Tale Of Two Cities  
 
 
In March it truly was the best of times, and the worst. Best being the Hargraves Innovation 
conference in Sydney; worst being the 2009 TRIZCON event in Los Angeles. Admittedly 
the global recession is more advanced in the US than it is in Australia (during our stay in 
the latter, in fact, the government announced that the economy had not grown in the last 
quarter – prompting, the following day, the media to declare that the Australian economy 
had henceforth ‘ground to a halt’), but not so much that it should have had that much of an 
impact on attendance. Somehow though the Sydney conference attracted close to 200 
attendees and close to 40 papers and workshops in a jam-packed two days, while 
TRIZCON limped home with barely 50 people and a somewhat dire 14 papers. For the 
mathematically inclined, 14 papers – in two parallel channels no less – spread over 2 days 
is akin to stretching credibility to a gossamer-like level of transparency. And what might be 
described as ‘less than ideal’ value for money. Fortunately, this author’s toes only had to 
curl through less than the first half day of the event thanks to a prior commitment 
elsewhere. But, boy, that was some poor first session. Not helped by the mention of 
‘software companies’ every 30 seconds during the introductory speech. I wonder if that 
had anything to do with the fact that the two main US software companies had stumped up 
‘sponsorship’ of the (buffet) conference dinner and therefore dug the conference out of 
what looked like a serious financial hole? Hmm. Pact with the devil, anyone?  
 

If memory serves me correctly, I predicted in my report of last year’s TRIZCON that the 
event was perched on the edge of a viability precipice. To that extent, holding an event at 
all this year counts as something of an achievement. But it is difficult to avoid using 
expressions like ‘death spiral’ in the aftermath of this year’s showing. Alas, reading 
through the papers after the event didn’t do much to soothe the fevered brow. True there 
were more than the 14 papers actually submitted – i.e. several no-shows (yours truly 
included) did at least submit papers – but more than a handful were, how shall we put it, 
repeats or ‘updates’ of things that had already been presented at earlier conferences. All 
in all, the whole story smacks of an organization going nowhere but down and a 
widespread lack of credible new content being generated (see TRIZ Journal for more 
evidence of the latter – where we’re now down to three (usually already published 
elsewhere) contributions per month). 
 

Let’s move swiftly to the antipodes before we lash up a noose and begin contemplating 
the unthinkable. As regular readers of the e-zine will know, Hargraves is the primary 
innovation forum organizer in Australia. With now 50 of the country’s largest organizations 
signed up to the network, it has successfully achieved where TRIZCON has failed: 1) it 
has listened to its members and put together content that is relevant; 2) it has recognized 
that unless there is a bridge between industry and academic theory, neither audience is 
going to learn anything. It was therefore a privilege to be invited to speak (twice!) to the 
conference audience, and an even bigger privilege to be on the same bill as iconoclast 
medical researcher extraordinaire, Professor Ian Frazer – Australian of the Year in 2006. 
Better yet, day one of the event was held in the auspicious Maritime Museum, so even 
during the occasional dull (alas, academic) moment, there was still much to learn simply 
by heading out of the lecture theatre and into the heady mix of sea-salt and technology. 
 

The mood throughout the conference, in no small part due to the energy of Hargraves 
main-man, Allan Ryan, was unlike any conference I’ve ever attended. A truly heady mix of 
laughter and learning. If even a hard-nosed (some might say ‘grumpy’) engineer like 
myself can end up enjoying himself in a mock game-show, or even the ‘let’s all get 
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creative with paint’ session on the second day, then clearly something is going right. 
Australia is a long way from anywhere (well, with the exception of New Zealand), but you 
would be well advised to contemplate a trip over to one of the future Hargraves events to 
see just how this sort of thing should be done. 
 
 

 
Stability! 
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Investments –  Toxin-Eating Bio-Reactor 
 
 

 
 

A toxin-eating bioreactor designed to improve the disposal process of metalworking fluids 
(MWFs) has successfully completed trials at UK aerospace company, BAE Systems' 
Brough facility: 

 
 

The bacterial treatment – known as microcycle technology – turns toxic MWFs into grey 
water for safe disposal in the sewerage system. MWFs are used to provide lubrication and 
cooling during the shaping of metals. However, they also contain a high number of 
dangerous chemicals and compounds that have, up until now, made its disposal a lengthy 
and expensive process. 
 

Developed by Microbial Solutions, the technology has been designed to combat the 
problems associated with current MWF disposal methods by improving efficiency and 
environmental impact. The system works by treating MWFs in a bioreactor with a high-
surface-area matrix that carries a selection of bacterial cultures. The MWFs are then 
mixed by bubbling air through the reactor. Microbial Solutions claims that within 10 days, 
the bacteria can reduce the pollution load of MWFs by up to 98 per cent. 
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Prof Will Pope, chief executive of Microbial Solutions, said: 'What is clever about the 
system is the specific mix of bacteria. The bugs were individually found in a huge 
research-and-development project that trawled metalworking corrosion all over the world. 
They were then put together in a consortium whereby collectively they could metabolise 
the whole metal-working fluid molecule.' 

 

 
 

The company hopes that microcycle technology will soon replace existing treatment 
processes, such as ultrafiltration and vacuum evaporation. 
 

Pope said: 'These systems are expensive, they use a lot of power, have very high capital 
costs and don't remove the toxins. Our microbial culture metabolises the whole lot.' He 
added: 'There are also peripheral benefits. Most sites do not house the existing 
technologies because they do not have enough waste going through to have high-capital-
cost equipment. So they tanker it to a central disposal site. Our technology avoids this as it 
is a scalable system with low capital costs — you can run the whole thing off a 13A 
socket.' 
 

In light of increasing industrial pressure to reduce the pollution and toxicity of waste fluids, 
BAE has been trialing the system at its Brough facility in Yorkshire. The site has used the 
five-tonne reactor for more than nine months and is currently in discussions with Microbial 
Solutions to extend the plant to a total capacity of 25 tonnes. This new bioreactor is hoped 
to process the facility's entire waste MWF, which is estimated to be around 0.5 million 
litres per year. 
 

Speaking about the trial, Andy Southwick, BAE Estates team leader at Brough, said: 'We 
are pleased with the results. However, taking it from a laboratory experiment, which was in 
a 25-litre tank, and putting a 5,000-litre tank on site presented a few challenges for 
Microbial Solutions. For instance, there were some problems in generating the biofilm as 
the bacteria were not sticking to the matrix. By trialling different types of matrix to see how 
one worked better than the other, Southwick's team came up with a modified design that 
has since proved very efficient. 
 

'Some days you can put a metalworking fluid in there and you can see a dramatic change 
from the cloudy coolant that goes in, to seeing it look more like water. On average it takes 
around 10 days, but temperature is a big factor in how well the bacteria work. In winter, 
the air is a little cooler and the metalworking fluid colder so the process does not take as 
long.' 
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Southwick is hoping to replace the site's current vacuum evaporation technology with 
microcycle technology in the near future. 'The benefit of using the bioreactor is that it does 
not really use that much energy compared to the vacuum evaporator. While our existing 
process is quicker, I'm hoping the microcycle technology will allow us to constantly 
process our metalworking fluid so there will be the fluid going in at one end and, at the 
same rate, treated water coming out the other end,' he said. 
 

BAE is expected to install a full-size working system at the Brough site in the next six 
months. This will be used as a demonstrator for the rest of the company and, if successful, 
may be rolled out to a further six sites in the company's air and land systems divisions. In 
the meantime, Microbial Solutions are actively expanding their operations to other 
organizations looking to deliver reduced operating cost and significant environmental 
benefit. 
 

See more about the company and its incredible waste-processing capabilities at 
http://news.bbc.co.uk/1/hi/england/7525933.stm. 
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Generational Cycles –  Charles Bukowski, Man Out Of Time 
 

 

Charles Bukowski was born the 16 of August 1920 in the German town of Andernach. His 
father was an American soldier and his mother was German. At about the age of three 
young Charles was brought to the States. For the next fifty years he mostly lived in Los 
Angeles.He first started as a poet in his twenties and kept on writing poems for some 
years, without much success. Then came ten years of working at the Post Office. After ten 
years of intellectual stalemate he finally quit in 1971 and, so the story goes, wrote his first 
novel Post Office in three weeks. Now, at the age of 51, he was a full-time author. 
  

His novels and prolific output of poems are, through the alter ego Henry Chinaski, largely 
auto-biographical. His childhood, the Post Office work, his women, his daughter, his 
excessive drinking, his gambling, all are in his poems and novels.  
 

With Henry Chinaski you meet the lost souls of America, the down-and-outs that look at 
society from down below, those people that are treated like pariah and that carry with 
them the ‘stinking smell of death’. Henry Chinaski presents the ‘dirty realism’ side of 
American life. As such, until the early 1980s, when he was effectively canonized by a new 
generation (bands like U2 and actors like Sean Penn championing his cause), Bukowski 
pretty much defined the expression ‘underground cult’. Through the 1980s and into the 
90s, up until his death in San Pedro on the 9th of March 1994, though, he became one of 
the most well known poets on the planet. Still remarkably anti-establishment – try and find 
Bukowski’s books in any bookshop today and you’ll see what I mean – what appears to 
have been happening during the 1980s is that the down-beat themes of his work finally 
resonated with a sizeable cohort of the population. Namely ‘slacker’ Generation X’ers. 
More usually male than female. 

 

 
 

Placed on this generational map, it becomes possible to see Bukowski as a GI generation 
(‘Hero’) writing about very anti-heroic themes. Such themes resonate most closely with 
Nomad generation people. As such, if the generation archetypes make any sense at all, 
we can expect Bukowski’s popularity to again wane in the coming years as Generation 
X’ers enter the post-40 phase of their life and Generation Y readers fail to ‘get’ what he 
was talking about.
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Biology –  Magnetic Cows 
 
 

 

In the paper “Magnetic alignment in grazing and resting cattle and deer” — published in a 
recent issue of the Proceedings of the National Academy of Sciences — researchers have 
discovered that, whether standing and grazing or resting, the cows and deer tended to 
align themselves with magnetic north or south. It has been known for years than smaller 
mammals like birds, turtles and fish can sense the Earth’s magnetic fields, but nobody 
thought really big mammals could do so.  

The authors demonstrated that domestic cattle align their body axes in roughly a north–
south direction. Direct observations of roe deer revealed that animals orient their heads 
northward when grazing or resting. Amazingly, this ubiquitous phenomenon does not 
seem to have been noticed by herdsmen, ranchers, or hunters. Because wind and light 
conditions could be excluded as a common denominator determining the body axis 
orientation, magnetic alignment is the most parsimonious explanation. To test the 
hypothesis that cattle orient their body axes along the field lines of the Earth's magnetic 
field, the researchers analyzed the body orientation of cattle from localities with high 
magnetic declination. Here, magnetic north was a better predictor than geographic north. 
This study reveals the magnetic alignment in large mammals based on statistically 
sufficient sample sizes. The findings open horizons for the study of magneto-reception in 
general and are of potential significance for applied ethology (husbandry, animal welfare). 
 

 

The other delightful part of this story is how the German zoologists conducted their 
research using Google Earth to examine images of 8,510 cattle and 2,974 deer in 
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hundreds of locations across the Czech Republic. They realized that it would be “difficult, 
or maybe impossible, to do these studies in the lab”. But Google Earth allowed them to 
quickly collect massive amounts of data. Indeed, that’s the remarkable thing here. Anyone 
could have done this study, using data – ‘existing resources’ – that Google has already 
collected. 
 

From a contradiction solving perspective, there are two ways to look at the cow alignment 
problem. The main problem they appear to be trying to solve is knowing where they are in 
a spacial sense. Knowing what stops them from solving the problem is then a little more 
difficult to picture. On one hand, what’s stopping them may be simply that they don’t know 
how to make the appropriate measurement. On the other, we might speculate that there 
may be several ways to solve the problem, but that they would all inevitably complicate the 
cow’s spacial-awareness systems. Either way, when we look up these problems in the 
contradiction matrix, we find the following recommendations: 
 

 
 
Interestingly here, irrespective of whether we explicitly include a ‘what’s stopping me?’ 
parameter or not, the Matrix gives a very clear steer to Principle 28, and the incorporation, 
as described in 28B, of ‘electric, magnetic or electromagnetic fields to interact with the 
system’. 
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Short Thort 
 

Perception Maps 

are intended to help
identify the most significant
elements of a given problem.

The original question forms one

half of a conflict; the most significant
elements from the map identify
the other half….

..when we map this conflict onto the

Contradiction Matrix and obtain some
Inventive Principle suggestions,

Make best use of those Principles by
connecting to each of the perceptions 

on the Map that lead into the most 
significant element

 
 

  

News 
 
 

Braking 
We will be presenting a paper on the application of the Evolution Potential trends tool to 
the evolution of automotive braking systems at the IMechE event to be held in the fine city 
of York. The conference will take place on the 9th and 10th of June, so hopefully the sun 
will be shining. 
 
 

Ninth UK Creativity Conference 
Break out your open-toed sandals and bongo drums, the main UK creativity conference of 
the year takes place in Greenwich from 13-15 July. We’re busy tie-dying our PowerPoint 
slides and expecting to tag along for at least a day to present something with a modicum 
of content in it. Here’s hoping the other presenters do the same. For a change. 
 
 

Around The World In 20 Or 30 Days 
Our second 2009 tour of the world will take in the TRIZ conference in Japan (10-12 
September) and the Hargraves ‘Excellence’ conference in Australia (18-23 September). 
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Other stops in the Middle East, Mexico and the US are planned. Special limited edition 
tour t-shirts are a distinct possibility. 
 
 

SWIMM 
The South Wales Innovative Modern Management group (how about that for a scary title!) 
has invited us to present at one of their public meetings on 27 October. The meeting will 
take place in Cardiff. 
 
 
Public Workshops 
Due to unprecedented demand, we will be running another series of Certification 
workshops in the second half of 2009. The Basic level workshop is scheduled to take 
place in Costa Del Clevedon on 1-2 July. Details on the website shortly. 
 
 

New Projects 
This month’s new projects from around the Network: 

Oil/gas – (more!) ‘invent to order’ projects and clinic sessions 
(another client) oil&gas – problem solving clinic 
Government – innovation strategy project 
Medical Devices – design study 

 Chemical – IP strategy study 
 FMCG – ‘eyes on the world’ 


