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Getting Worse To Get Better… Systematically  
(Inventive Principles In Combination) 

  
 

 
An exercise we sometimes do early on in workshops to explore how good groups are 
going to be at using the Inventive Principles concerns coming up with strategies to re-
design a café. The exercise typically uses a small selection of the 40 possible Principles. 
The selection is in turn usually based on a combination of difficult, ‘non-instinctive’ and 
‘obvious’ choices. Figure 1 shows a typical selection alongside the graphic used to help 
give some focus to the café design: 

 

 
 

Figure 1: Re-Designing A Café   

 
One of the points made prior to commencing the exercise relates to our oft-used Lewis 
Wolpert quotation that nearly all major innovations run counter to the prevailing common-
sense. The instructions given during the exercise then suggest that delegates first use the 
Principles to derive what sounds to be a ridiculous idea. Take Out the staff for example. Or 
the money. Turn the furniture upside-down; drop the temperature below freezing, etc. 
 

The idea behind this provocation is that once groups derive what sounds like a dumb 
direction, they then think about how to solve the ‘yes, but’ that their ‘solutions’ inevitably 
appear to be attached to. Example: removing the money from the café makes it potentially 
attractive to customers, but it is impossible for the owner to make a profit. 
 

At this point, the delegates are not told how to solve these ‘yes, buts’, rather that their aim 
is to somehow derive a solution. Almost inevitably, they manage to find ways to achieve 
such solutions. Frequently to the extent that groups report back to other groups that the 
ideas they’ve come up with are so good they are about to set up a new café business. (If 
you don’t believe this try it for yourself.) 
 

There are several important things happening here. The first relates back to an article from 
earlier this year (Reference 1) that talked about simply giving people a good problem to 
solve was likely to produce better results than telling them how to get to a solution. Trying 
to work out how to make money from a café that doesn’t take any money from the 
customer represents an ‘interesting’ conundrum. One indeed that tends to naturally get the 
creative juices going – a bit like doing a cryptic crossword puzzle in the newspaper in the 
morning for those that indulge in such pastimes. 
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Next up, when we look back on some of the solutions generated in response to the 
conundrum – make it a café where people are paid to provide market survey information; 
or where they are exposed to advertisements; or even where the solution is still very 
conceptual, like ‘someone else pays the customer to be there’ – all of these solutions can 
be reverse engineered to fit one or more of the other 40 Inventive Principles. Moreover, 
they often turn out to be solutions that someone, somewhere has actually put into practice. 
Take ING Café as an example – Figure 2.   
 

 
 

Figure 2: ING Café   

 
This café concept has certainly ‘Taken Out’ the money part of the story. The how-do-we-
make-a-profit conundrum has been solved by Merging (Principle 5) with a banking service; 
free financial advice and banking services while you relax with your ‘free’ cup of coffee.  
 

So, could this idea have come about by asking people to think just about Principle 5? Or, 
perhaps more important, would it have arrived by asking people to think about using 
Principles 2 and 5 together? Well, in theory it could. In practice, however, from several 
dozen sessions it hasn’t yet. And we don’t expect it to any time soon. The reason we think 
this is that without having a good reason to merge your café concept with a bank, even if 
you do make the connection, you are likely to reject it as a ‘so what?’ For Merging (or any 
other Principle for that matter) to ‘work’ they have to be seen in the mind to be solving an 
actual problem. Like how to make a profit if you are forced to give your coffee away for 
free. 
 

We can see a similar phenomenon through another example. This time using Principle 35 
as the means of provoking a ‘non-common-sense’ solution direction. The reason we tend 
to include Principle 35 in this exercise to at least being to make the important point that 
when we think about ‘changing a parameter’, because TRIZ is all about jumps, our job is 
to not just change a parameter, but to do it to such an extent that we are forced to jump to 
another way of solving the problem. In other words, Principle 35 is very definitely not 
intended to be used as an ‘optimization’ strategy (see also Reference 2 which makes the 
same crucial point about Principle 35 in more detail). 
 
If I take my café and turn the temperature (for example) up or down by a couple of 
degrees, then I’m in the optimization business. What the café exercise is trying to get 
people to do is to radically change temperature so that when customers come into our 
café they are forced to do something different to what they would normally do. Turn the 
temperature up by 2 degrees and the customer might take their coat off or complain that it 
is too hot to the waiter; turn it up by 20 degrees and we’re suddenly in the Tropics, or a 



Subscription 0080:  
 

2007, DLMann, all rights reserved 
 

sauna. Or turn it down below freezing and we’re in the Antarctic. Or in one of 
Scandinavia’s extremely popular seasonal ‘ice cafes’ or ice hotels’. Or how about the one 
recently opened in Dubai (Figure 3). Now you’ve transformed your café into a once in a 
lifetime experience. Albeit one that people, in the Scandinavian case at least, seem to 
have to sign up for several months in advance because of its popularity. 
 

 
 

Figure 3: Dubai’s Ice Café  
  

Yet again, if we reverse engineer this ice-café concept, we can see two Inventive 
Principles at play. Firstly Principle 35 was used to ‘create an interesting problem’ – i.e. 
create the yes, buts: Yes, but why would anyone come; yes, but how do I economically 
keep the temperature low enough; yes, but how do we keep the coffee warm. And so on. 
Then another Principle (explicitly or otherwise – usually we only see the evidence of the 
other Principle being used in retrospect) is used to solve that yes, but: Build the café from 
ice (Principle 25B) in a part of the world (Principle 17) and time of year (Principle 19) 
where the temperature is always below zero, and make it into a rare and unique (Principle 
13) experience (Principle 38). Again, too, we can speculate on whether people would 
eventually get to these kinds of answers. We tend to think, as in the previous example, it is 
pretty unlikely that the answers will be taken seriously, even if they do appear, until such 
times as they can be seen to solve a problem that has been posed a priori. 
 

Taken together then, perhaps the main overall point of this article is to re-emphasize a 
point made way back at the beginning of this e-zine series – sometimes it is necessary to 
go backwards in order to go forwards (Reference 3). Figure 4 illustrates the basic idea. 
  

Direction of ‘Better’

Step 1 Step 2 Step 3 Step 4
Dead
End

Need to go backwards to find a new way
forward

 
 

Figure 4: Going Backwards To Go Forwards   
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The only difference between what was said in the Reference 3 article and what we’re 
saying here is that we can make the ‘going backwards’ job easier for ourselves by using 
the Inventive Principles to suggest directions that sound as non-common-sensical as 
possible. The less sensible the ideas we generate are, in fact, the bigger the likely 
breakthrough is going to be if we can solve the ‘yes, buts’ that will inevitably raise their 
heads. 
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More On ‘Staying One Contradiction Ahead  
Of The Competition’ 

 

 
 
Here’s an interesting one from a workshop this month. In a reckless bid to demonstrate to 
a delegate working in the liquid crystal display (LCD) industry how the research team goes 
about adding new data to our knowledge databases, I went on the US patent database 
and randomly picked an LCD-related patent from those just published most recently prior 
to the workshop. The lucky winner turned out to be US7,307,676, awarded to LG Philips in 
Korea on 11 December. Figure 1 illustrates the patent abstract and filing details: 
   

 
 

Figure 1: Abstract And Filing Details For US7,307,676  

 
The highlighted text provided a rare description of the conflict being addressed by the 
inventors contained in the abstract (usually it is necessary to dig rather deeper into the 
disclosure to un-earth exactly what problem the inventors are trying to solve): the aim 
being to improve the brightness of the LCD and its efficiency, where normally the two 
things fight each other. Or rather, a desire to improve efficiency can’t usually be achieved 
because, what is stopping us, is that the (energy conversion) efficiency is not high enough. 
 

Next up after finding the conflict pair (actually ‘a conflict pair’ – this analysis was done live 
in the workshop; later more detailed assessment by the actual team revealed a number of 
additional conflicts being resolved), the aim was to identify what, if any, Inventive 
Principles could be observed in making the inventive steps that resolved the conflict. That 
also – unusually again – turned out to be pretty straightforward, thanks to a very helpfully 
written abstract. Figure 2 highlights the relevant text and includes the main picture 
presented in the invention disclosure. 
 

I then asked the delegates to determine which Inventive Principle this represented. 
Without exception – hopefully you agree – everyone decided that it was a clear illustration 
of Principle 17, Another Dimension, in that, where the base of the display would normal be 
flat, it had now grown some ‘triangular protrusions’. 
 

Given that it had taken us about 2 minutes to reach this stage, I was feeling pretty good 
about myself. That feeling got compounded a couple of minutes later, when I then 
proceeded to map the conflict and Principle onto the Contradiction Matrix. First up, I asked 
the delegates to try and map the problem onto the classical Matrix. They decided that 
mapping the improving parameter was easy – brightness = ‘illumination intensity’. There 
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was a little more debate over how to map the ‘efficiency’ parameter – some thought it 
should be ‘energy’, some ‘loss of energy’ and some ‘power’ – but eventually the 
consensus view was that this was first and foremost an illumination intensity versus power 
problem. When they looked this up on the Matrix, the result was an extremely under-
whelming suggestion that Principle 32, Colour Changes was the best way to solve the 
problem. 
  

 
Figure 2: US7,307,676 Inventive Step  

 
Just when I thought things couldn’t get any better, when I re-did the look-up in the new 
Matrix, I got the result shown in Figure 3: 
 

 
 

Figure 3: Illumination Intensity Versus Power On The New Matrix  

 
Poor old Principle 32 had fallen off the Matrix, but there in 4th place was Principle 17. 
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By now I’m starting to look pretty cool. Of course, you know that as soon as there is the 
sniff of cool in the air, something is about to go wrong. This time it took about thirty 
seconds. At which point another of the delegates put up his hand and announced, ‘this is a 
bad solution’. 
 

This turns out to be a person who spent the last six years working out how to manufacture 
LCDs. Damn, I thought. Never being one to avoid digging himself into an ever deeper 
hole, I pushed the story a tentative step further. I asked the delegate why he thought it 
was a bad solution. ‘Because,’ he replied, ‘it will be too expensive to manufacture it’. 
 

‘Does that sound like a ‘yes, but…’?’ I replied, ‘we want a complex shape, but it is not 
possible to manufacture it, right?’ 
 

The delegate nodded. ‘Does that mean someone, somewhere might also have solved this 
problem?’ I asked, already feeling myself rising slowly out of the hole I’d dug. 
 

‘They will not be able to manufacture it accurately enough’, the delegate suggested, still 
shaking his head. 
 

So, like a fool, I went into the patent text and did a search on ‘manufacture’ and ‘cost’. My 
hope was that I would be able to demonstrate that the inventors had already solved the 
problem. What I got is reproduced in Figure 4: 
 

 
 

Figure 4: Result Of Search For ‘Manufacture’ In US7,307676 

 
Damn again! These inventors didn’t appear to have given the issue any kind of thought at 
all. Why did they not do that? How could they let me down like that? 
 

But then I realized something important had just happened. And that something was all 
about our oft made statement about ‘staying one contradiction ahead of the competition’: 
maybe these inventors didn’t need to describe how they’d solved the manufacture 
accuracy problem? Maybe they hadn’t even thought about it? Maybe what they’d 
understood – having done enough to convince the Examiner that the patent should be 
granted – was that they now ‘owned’ this whole triangular protrusion space. And 
moreover, that even if someone else came along and did work out how to manufacture it 
accurately, the LG Philips patent would prevent them from doing anything with it. 
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I can’t say for sure without talking to the company, and I certainly can’t make any 
conclusions about whether the inventors engineered the story this way, but this seems to 
me like an absolute classic case of ‘stay one contradiction ahead’ TRIZ thinking: 
 

1) Think of a good solution direction (‘triangular protrusions’) 
2) Patent it 
3) Recognize that, even if you don’t know how to solve the next problem yet, your first 

job is to own the space 
4) When the time comes, use a method to solve the new problem (shape versus 

manufacture precision = Inventive Principles: 
 

 
5) Now exploit the evolved solution 

 
This seems to me like the sort of game the smart money would play. You heard it here 
first. Unless LG Philips used TRIZ in their patent of course. 
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Humour –  Adding A Hole 
 
 
Frequently in workshops, as a way of teaching delegates how to use the Trends of 
Evolution, we get them to chose a simple object and start comparing it with some of the 
easier trends. Like, for example, the ‘Space Segmentation’ trend: 
 

  
 

Sometimes the groups of delegates have difficulty agreeing on a simple artifact to use 
during the exercise. The result of this difficulty is often that they end up picking something 
already there on the tables they are sitting at. Water bottles, jugs, glasses and cups, 
therefore get to be selected a lot. The good thing about this is that we’ve seen some really 
great ideas for innovative bottles and pens during the year. The bad thing is that it isn’t 
immediately obvious how the Space Segmentation trend might usefully be applied to any 
of the items in question. The thought of ‘adding a hole’ to a cup, for example, usually gets 
sent directly to the ‘not relevant, let’s move on’ category.  
 

In an attempt to prove that the Trends were always right and that there was always the 
potential to ‘add a hole’ in a useful way, we recently made a trip to Google Images to see 
what we could find. Here are a couple of the results: 

 
  

If nothing else, we can say that both of these products have very definitely ‘added a hole’. 
The picture on the left is perhaps the more obvious solution; adding a hole gives the user 
a place to store their cookies. (Don’t worry, by the way, if you’re left-handed and worried 
that your cookies will hit the ground every time you take a drink; there is also a left-handed 
version of the mug).  
 

The two pictures on the right are a little less obvious examples of adding a hole. The hole 
this time would definitely cause the coffee to leak from the cup. At least it would from the 
cup on the right. The centre picture solves this problem by inserting a plug into the hole. 
Now all we have to do is work out why making a hole to add a plug might be a good idea. 
Well, according to the inventor of this product (real by the way – you can actually go and 
buy one should you be so inclined!) the benefit is that if you are the owner of the plug, no-
one can steal or use your coffee cup. Just what you need in a busy office whee no-one 
wants to clean the used cups. Genius. Err. Sort of.



Subscription 0080:  
 

2007, DLMann, all rights reserved 
 

Patent of the Month – Porous PTFE Materials 
 

Patent honours this month go to the very impressive WL Gore company. US7,306,729 
was granted to inventors at the company’s Enterprise Holding base on 11 December. 
Aside from the impressive 96 claims contained therein, and the quality of the invention 
itself, the patent gives us additional excuse to emphasise our frequently made point about 
innovation being about making discontinuous jumps. We can see that some kind of jump 
has been made simply by looking at some of the graphs included in the invention 
disclosure. Here is a typical one: 

 

The important thing to note from this figure is the difference in performance between prior 
art (the triangles on the left of the graph) and the inventive solution delivered by the 
invention. If this figure bears a resemblance to our standard way of illustrating a conflict 
pair, that can only help emphasise the ‘jump’ point: 

good bad

good

bad

Parameter A

Parameter B  

 
One of the reasons for thinking about the world in these kind of graphical terms is that it 
helps us to formulate which parameters are in conflict with each other. Not quite so easy in 
this particular case unless you happen to know what Bubble Point and Water Flux Rate 
actually mean, but, hey, we’re already a step in the right direction. 
 

Fortunately, the inventors help us out in the background description contained in the 
invention disclosure: 
 

Ideal filtration membranes possess adequate strength for the intended applications and combine 
high air or liquid permeability properties with high filtration efficiencies. High permeability or high 
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flow through the membrane for a given pressure drop across the membrane affords lower energy 
costs due to lower energy loss and more rapid filtration times. Additionally, these features make it 
possible to install smaller, more cost effective systems. Improved filtration efficiency affords 
improved capture of contaminants. Typically, optimizing either filtration efficiency or permeability 
comes at the expense of compromising the other. For example, in order to capture smaller 
particles, the membrane must possess small pores, but the smaller pore size typically increases 
flow resistance and therefore decreases the liquid or gas permeability through the membrane. 
Similarly, increasing flow through the membrane is readily achieved by increasing the pore size of 
the filter media, but in doing so the membrane captures fewer particles and is less efficient in the 
capture of smaller particles.  
 

Later on, we learn that the Bubble Point parameter is closely correlated to pore size of the 
filter material – the higher the Bubble Point, the smaller the pore size. Then, ‘water flux 
rate’ is described as a way of measuring the permeability of the filter – the higher the flux 
rate, the higher the permeability. Taken together, what the graph tells us is that the 
direction of the more ideal solution is smaller pore sizes and higher permeability. We want 
smaller pores in order to increase filtration efficiency (i.e. we will separate out smaller 
particles if we have smaller holes), and we want high permeability to minimize the 
pressure loss across the filter material. 
 

Sticking with the core conflict being addressed by the invention, we can map it onto the 
Contradiction Matrix in the following way: 
 

 
 

Next up, all we need to do is extract from the invention disclosure how the inventors 
actually made the jump. Claim 1 of the disclosure seems to give as good an indication as 
any: 
 

1. An article comprising a porous PTFE membrane formed by a method comprising forming an 
extruded lubricated tape of PTFE polymer by a paste extrusion process; stretching the extruded 
lubricated tape transversely, and drying the stretched tape to remove lubricant; longitudinally 
expanding the resulting tape; then transversely expanding the tape at an expansion ratio of 20:1 or 
greater, said porous PTFE membrane having a Gurley versus bubble point equal to or below the 
line defined by the equation log (Gurley)=5.13.times.10.sup.-3 (Bubble Point)-1.26 and a surface 
area of at least 20 m.sup.2/g.  
 

And if that sounds like a pretty good illustration of Inventive Principles 17, Another 
Dimension (stretching in two different directions) and Principle 9, Prior Counter-Action 
(drying while in the first stretched state), we tend to agree with you.  
 

Quite how the inventors made the discovery is not disclosed in the remaining description. 
That they did is really all we need to take away. Unless you count how TRIZ and the 
Matrix might have helped in the process.   
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 Best of the Month – IP Handbook Of Best Practices  
 
 
It’s not often that the expressions ‘free’ and ‘high quality’ go together, but our 
recommendation this month very definitely has both in spades. The IP Handbook of Best 
Practices is the combined output of nine main and over 200 contributing academics and 
professionals working in and around the IP area. For those that like 1500 pages of paper 
in front of them, the result of all the effort is available as a two-volume set: 
 

 
 

For those that might rather look at the thing on-line, the whole book can be accessed for 
free at www.IPHandbook.org. Although sub-titled ‘Intellectual Property Management  
in Health and Agricultural Innovation’ don’t let yourself be put off. The contents are 
applicable to a much, much wider field of interest. Read: all IP everywhere. But then you 
should expect nothing less when the contents span 153 chapters and over 50 case 
studies highlighting the pros and cons, pitfalls and benefits of properly protecting your 
intellectual property. Best of all is that the whole tone of the book has been pitched at the 
lay-professional rather than the lawyers. Whether you are a policymaker, administrator, 
technology transfer manager or research scientist, this text has been written in a language 
readily understood and acted upon. 
 

From bio-prospecting to deal-making, monitoring to institutional policy making, there is 
something here for everyone involved in generating or protecting IP. Want to know how 
much royalty license fee to expect in different industries? Here’s the place to come and 
look. Want to know the differences in IP law across different parts of the world. Ditto. 
 

All in all a powerful and important piece of work that looks set to provide a great service to 
all. The website has been built to an extremely high standard and as well as making it 
easy to find exactly what you want, also contains a living blog and means of networking to 
other like-minded professionals. This really needs to be on your Favourites list. 
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Conference Report –  ‘Leveraging On IP For Wealth Creation’ Conference, Kuala 
Lumpur 
 
 
This two-day event was hosted by the Malaysian Technology Development Corporation 
(MTDC). The Corporation was set up by the Government of Malaysia in 1992 to 
spearhead the development of technology businesses in Malaysia. Its initial role was to 
concentrate on the promotion and commercialisation of local research and invests in new 
ventures that can bring in new technologies from abroad. From those investment activities, 
MTDC has evolved to become a venture capital outfit and has been the leading venture 
capitalist in the country long before the concept became familiar and accepted in 
Malaysia. The conference was largely focused on the transition of technologies from 
academia into the commercial world. As such, of the 130 plus attendees, a very high 
percentage were senior ranking officials from the country’s academic institutions. 
 

The conference was held on 3 and 4 December at a prestigious location in downtown 
Kuala Lumpur. Speakers came from Singapore, Canada, US and UK and from within 
Malaysia and together they formed a very nice progression; firstly examining data showing 
how difficult the technology transfer job was; then demonstrating why it was all so difficult; 
then showing how Systematic Innovation could help mitigate some of the risks (this is 
where we came in); then capping things off with a number of successful business 
launches that had grown from MTDC initiatives. The second afternoon then allowed us the 
opportunity to run a workshop with the intent of demonstrating how it was systematically 
possible to generate good ideas in a short space of time. 
 

An early highlight in the proceedings was the presentation from Professor Greg Graff of 
Colorado State University. Besides plugging his IP Handbook (it worked! – see the Best of 
The Month this month), he presented some very potent statistics on the extent of the 
technology transfer problem. The only real way to get the full depth of the work that has 
gone into the analysis is to check out the Handbook. By way of a taster though, think 
about the two following findings. The first was an examination of how successful university 
patents were when measured in did-it-make-any-money commercial terms. The result: a 
very non-normal distribution curve showing that the top 1% of patents alone generated 
over 60% of the total revenue; the top 6% later accounting for close to 90% of all the 
revenues.  
 

  
 

In some ways, these statistics aren’t that different from a global average that takes into 
account patents originated from non-academic institutions and inventors. If that was in any 
way re-assuring, the next statistic was about to pull the rug from under your feet:  
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This table presented a summary of effectively ROI for academic research in the US, 
Canada, UK and Australia. The key thing to look at here is the ‘license income’ line third 
line up from the bottom of the table. This line describes the normalized income generated 
through IP generated across academia in the sample countries. The overall average 
comes out at around 2%. What the statistic effectively says is that for every $100M 
invested in University technology programmes, investors should expect to receive, on 
average, about $2M back again in revenue. Or, put another way, whereas there is a global 
average 90% failure rate for attempted innovations, if the innovation has its roots in 
academia, the likely failure rate is around four times higher. 
 

Of course, the main purpose of universities is to educate people rather than to 
commercialise technology. However – and it is a big however – there is also an important 
message here in terms of the technologies that academia is developing. That message is, 
to paraphrase John Naisbitt’s expression ‘you’re so far ahead of the parade, no-one 
knows what you’re doing’. 
 

If that sounds unfair, it probably is. But then again, as the conference progressed and we 
started to hear an awful lot about the ‘Valley of Death’, maybe it isn’t. Nearly everyone – 
speakers and delegates – was pretty soon nodding their heads in agreement about the 
existence and persistence of this somber sounding Valley, and it became the overriding 
theme for later ‘what are we going to do about it?’ sessions. The Valley of Death, should 
you fail to recognize the term, is the funding gap between the initial research needed to 
develop a new technology and the funding needed to commercialise it to a point where the 
hopefully useful output gets a chance to be exposed to customers. 
 

While it can’t be said that anyone left the conference with any concrete answers to the 
issue, at least giving it a name and recognizing that everyone is suffering from it, was a 
pretty good start. From our humble perspective, sitting as we do in some kind of middle-
ground tundra betwixt academia and industry, the answer is largely for the academics to: 

a) Be willing to hand over their ‘baby’s’ to someone else more commercially 
capable than themselves to raise 

b) Recognize that the technology part is frequently the easiest part of the 
innovation story rather than their current perception that it is the most difficult 
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c) Understand the customer better (i.e. know what is relevant to peoples’ actual 
needs rather than the subjective whims of what interests a given academic at a 
given moment in time)  

d) Use objective means to decide whether a particular technology represents a 
good bet or not. 

 

On that latter front, hopefully we made the case that Systematic Innovation makes at least 
a pretty good start. Or at least it does if the academic community is able to see (and use) it 
as an opportunity rather than a threat to the status quo. With a 98% failure record behind 
them, they definitely need something. 
 

In theory we will also be doing workshops at the big events being run by MTDC in 2008 in 
order to try and prove the point. The Malaysian government, it was announced at the 
conference, has firmly planted innovation into its new five-year-plan. And not just in terms 
of words either – they have also committed an enormous amount of money to making it all 
happen. We will look with interest at the statistics in the coming years. Especially if we get 
to play a role in the proceedings. 
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Investments –  Twisted Hollow Fibre Tube Armour 
 
 
Comments from the previous Conference feature notwithstanding, our investment 
recommendation this month is a piece of technology from the University of Reading in the 
UK. Actually, it may well be the case that the idea has already taken its place in the 
previously mentioned failure statistics, since the patent for the original idea, having been 
granted in 1983 (US4,409,274), has already expired without generating a cent. 
 

The reason it gets a mention here is that it at last looks like its time has come. The original 
idea has been refined a little (meaning that new IP has been generated), and – more 
important – there appears to be a much stronger market need than existed 25 years ago. 
The innovation relates to the use of hollow composite fibres to perform an armour 
protection function. While primarily focused on stopping bullets, the evidence suggests 
that the exact same solution concept will be equally applicable to any kind of structure 
subjected to high velocity blast impact. 
 

Beyond that, as soon as you read that the impact protection capability is achieved using 
twisted, clustered, hollow fibres, you already know there is a very strong consistency with 
the recommendations of multiple of the TRIZ trends of evolution. The latest evolution jump 
appears to be the optimization of the twist angle of the fibres. The latest findings, reported 
in the current issue of Eureka magazine, indicate that with a winding angle of 15degrees, 
the new composite structure can absorb about twice the impact per unit weight of current 
state of the art conventional laminated fibre reinforced composites.  

 

 
Two cross-sectional views through the new composite, along with picture from original 1983 patent 

 
The latest innovation is the brainchild of Professor George Jeronimidis in the School of 
Construction Management and Engineering at the University of Reading. The excellent 
impact absorption capabilities of wood are well known. However, in the past, they have 
been poorly understood, because wood is such a complex material. In a paper first 
published with JE Gordon in 1980, Jeronimidis pointed out that the principle load-bearing 
component in wood is the cell walls. These exist as hollow tubes, whose secondary layers 
are made up of helically disposed cellulose fibrillae, wrapped around the cells at angles 
that vary from 10 to 40 degrees. When tubes helically wound with elastic fibres are pulled, 
they can undergo what is termed ‘tension buckling’, which the paper says results in “a very 
large irrecoverable absorption of energy”.  
 

The Reading researchers subsequently built a special machine that enabled tubes to be 
wound, in which the fibre winding angle could be varied. After it was impregnated with a 
suitable resin, cured, then loaded in tension and prevented from rotating, the tubes 
buckled and showed an elastic-plastic behaviour very much like that of wood cells -- with 
maximum energy absorption occurring at the above mentioned optimum winding angle of 
15 degrees. This discovery has led to the development of composites with a specific 
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toughness of 820 – far greater than tough steels, which weigh in at 156, aluminium at 150, 
oak at 10 and carbon fibre reinforced plastic (CFRP) at 0.6. However, the material only 
has a similar stiffness to oak (17 compared with 15), and is well below the 87.5 of CFRP.  
“The smallest tubes we ever made were 1mm in diameter and, at the upper end, could be 
5-6mm in diameter,” states Jeronimidis. “We have made samples for low- and high-
velocity impact.” 
  

The main potential applications are seen in absorbing impact, whether as general bullet-
proof shielding -- such as is required for cockpit doors, ballistic riot shields or personal 
body armour -- or for armoured seat backs for use in public transport, other transport 
protective panels, and high-performance packaging and security boxes. On account of its 
good damage tolerance, retaining what is said to be 90% performance (compared with 
50% for a typical CFRP), it can be joined using screws and nails, just like wood.  
 

“The need now is to secure an industrial partner with a specific target application,” 
Professor Jeronimidis was quoted as saying. The next reason we mention it here, is we 
think we found just the right partner for the University to work with.  
 

“It’s been going around, but it really needs someone to focus their mind on what they want 
it to do,” concedes Jeronimidis. “It’s very difficult to move forward without a focus.”   
 

Enter focus. You heard it hear first. 
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Generational Cycles –  Nick Drake 
 

 

Prior to his suicide in 1975, British-born musician Nick Drake had sold something less than 
5000 copies of his three albums. Reviews of the albums, released respectively in 1969, 
1970 and 1972, had been non-committal at best, derisive at worst. To all intents and 
purposes, according to those that even bothered to review the records, Drake was just 
another of a million failed singer-songwriters of the period. 
 

Now turn the clock forward to the 1990s and somehow, Drake’s three albums are all 
making it into ‘Best Album of all time’ listings in the US, UK and several other European 
countries, his songs have become standard fare in hip movie and TV soundtracks, and, 
starting a few years earlier, at the end of the 80s, a whole generation of musicians is now 
citing him as a major influence.  
 

What happened? Well, for a start, the feel and theme of his songs was almost totally 
melancholy and down-beat. Life, in a Drake song, was not a happy place. Take ‘Know’, a 
song featuring a solitary guitar repeating a five-note figure played on just one string, the 
lyrics of which – in total – read, ‘know that I love you, know I don’t care, know that I see 
you, know I’m not there’. Coming at the end of the ‘swinging sixties’, Drake’s music was, to 
use the vernacular of the time, something of a ‘downer’. For an ego-centric, upbeat me-
generation – as the Boomers were and continue to be – down was out. 
 

If the Boomers were an ‘upbeat’ generation, the X generation that followed them was the 
polar opposite. Drake, although he’d been dead for over a decade’ caught the mood of a 
dis-affected Generation X perfectly. The fact that he’d committed suicide only added to the 
appeal - for here was a man so appalled by his generation (as Generation X’ers were 
likewise about Boomers), that he chose to kill himself. Instant hero status. 
 

Here’s what the story looks like on one of our generational cycle templates: 
 

  
 

The blue-shaded region representing the core of what has since become Drake’s fan-base 
– 20-to-40 year old Generation X’ers.  
 

The aim of this example is to highlight some of the underlying complexity of these 
generational cycles. Nick Drake is shown by the picture to be the archetypal ‘man out of 
time’. Fail to match the characteristics of your generation, the example teaches, and don’t 
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be surprised if you don’t find widespread appeal. Which in turn tells us that, given he 
doesn’t fit the type defined by the newly adult Y Generation, probably safe to predict that 
his star will begin to wane significantly in the next few years as his Generation X audience 
shifts from their ‘alienated’ (20-40 years old) to ‘pragmatic’ (40-60) life-stage, and the 
Generation Y ‘Heroes’ fail to be impressed by the ‘depressing’ musical choices of their 
parents.   
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Biology –  Willow Ptarmigan 
 
 
Like a number of other species living in parts of the world where there is a big difference 
between the seasons of the year, the Willow Ptarmigan (Lagopus lagopus) changes its 
colour according to the prevailing background environment in order to prevent predation. 
During summer, for example – see photo on the left – its brown back makes the bird hard 
to spot by a predator against the dark lichen and moss of the tundra. In winter, when the 
snows arrive at the birds’ home in Canada, its plumage turns white (right hand photo) to 
blend in with the snow covered landscape. 
 

 
 
At the most basic level, the ptarmigan has a physical contradiction to solve; a need to be 
camouflaged when there is snow and when there isn’t. In conflict terms, the problem might 
be translated onto the Contradiction Matrix something like: 
 

 
 

The presence of Principle 32, Colour Change in the Matrix is indicative of the fact that the 
strategy being used by the ptarmigan is high on the list of strategies used by human 
designers to solve similar problems. 
 

Well, interesting as it is to make this comparison, the story of the ptarmigan actually works 
more effectively when we delve a level down the problem hierarchy and explore the 
problems of actually affecting the desired colour change. At this deeper level, the new 
problem becomes how best for the bird to schedule its colour change. In an ideal world, it 
would be possible for the ptarmigan to change its colour instantaneously the moment that 
snow (for example) appears. This would be useful as, particularly at the start and end of 
the winter season, snow might appear and disappear in very rapid succession. 
Unfortunately, the bird has not found a solution to this problem; changing the colour of 
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feathers takes a lot of resource and can only happen relatively slowly. In order to solve the 
white/brown contradiction, though, fundamentally, the bird does need to connect the 
colour change to some kind of changing environmental parameter. If we can’t change 
according to background colour, the next most obvious control parameter would seem to 
be temperature – winter being, on average, considerably colder than the other months of 
the year. Alas again, connecting colour change to temperature change, like background 
colour, leaves the bird prone to rapid transient difficulties. Changing to your winter 
plumage following a cold snap in September, can leave you pretty vulnerable to predation 
in October and November if the weather warms up again. 
 

So, what to do in this situation? Here’s how we might map this new problem onto the 
Contradiction Matrix: 
 

 
Does this suggest any ideas? How about if we explore Principle 12 in a bit more detail: 
 

Principle 12. Equipotentiality  
A. If an object or system requires or is exposed to tension or compression forces, redesign the object’s environment so 
the forces are eliminated or are balanced by the surrounding environment 
 
Actual solution used by the ptarmigan (and, incidentally, the large majority of other 
animals facing the same winter conundrum) is to schedule colour change according to an 
environmental parameter that changes very, very stably as the seasons change – the 
amount of daylight. As the days get shorter in the run up to winter, the reducing number of 
daylight hours provides the colour change trigger. Likewise, as Spring approaches, the 
highly predictable lengthening days cause a reversion from winter plumage to the brown 
Spring and Summer plumage. 
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Short Thort 
 
 

“Democracy is the worst form of government ever devised.” 
Winston Churchill, who then went on to add, 

“Apart from all the others” 

 
 

“Systematic Innovation is the worst problem solving toolkit ever devised. 
Apart from all the others.” 

Anon. 

  

 

News 
 
 

International Conference On Design Computing & Cognition 
We have had our paper, ‘Accelerated Evolutionary Design Using Systematic-Innovation 
Strategies’ accepted for the third in this prestigious series of conferences. The paper is a 
follow-on from our two previous efforts for the parallel series of Computer-Aided 
Innovation conferences. The DCC conference in 2008 will be held in Atlanta, Georgia 
between 21 and 25 June. 
 
 

Taiwan 
Following a wonderful trip to Taiwan earlier this month (see conference report in next 
month’s e-zine), we are happy to announce a partnership with the National Tsing Hua 
Unversity in the fair city of Hsinchu to translate first software and then books into 
Mandarin. The workshops we conducted were also videoed and we are hoping to make 
them available to others through our website either as full downloads, or as pod-casts (or 
maybe both!) during the first quarter of 2008. 
 
 

TRIZCON08 
The 2008 Altshuller Institute conference marks the 10th anniversary of the event, and as 
such promises to be something above the standard fare. Certainly the abstracts submitted 
look to be worth a trip to Kent State. We have had two abstracts accepted, and with a 
following wind, will also be conducting a one-day business-TRIZ tutorial on one of the 
days before the conference. 12-15 April are the dates to reserve in your diary. 
 
 

Hilti 
One of our most exciting projects of 2007 was a ‘discovering the future’ study with 
construction tool manufacturer, Hilti. We are pleased to announce that a new phase of the 
work will commence during January 2008. 
 
 

Happy New Year! 
We would like to thank all of our readers for their continuing support during 2007. We wish 
every one a peaceful and prosperous 2008. May all your contradictions be fruitfully solved 
and brought to market. 


