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The Triune Brain In Innovation 
 
 

 
“Instinct is usually defined as the faculty of acting in such a way 

as to produce certain ends, without foresight of the ends, 
and without previous education in the performance. 

The animal richest in reason might be also the animal richest 
in instinctive impulses.” 

William James 
 

“Or not.” 
Anonymous innovator 

 

 
 

For a very long time now, we’ve been using the paraphrased J.P. Morgan aphorism, 
‘people do things for two reasons, a good one and a real one’. According to triune brain 
theory (Reference 1), it would be more accurate to say there are three reasons: the good 
one, the real one and an instinctive one. 
 

Moreover, thinking about psychologist, Daniel Kahneman’s concept of thinking fast and 
slow, our triune brain is probably more like faster, fast and slow. 
 

This third, ‘Reptilian’ part of our brain is the source of so-called ‘conative’ thinking. 
Something of a lost child in the world of psychology, although psychologists have 
traditionally identified and studied three components of mind: cognition, affect, and 
conation, the latter has often been written out of the text-books. Which might have resulted 
in a bunch of problems when it comes to innovation.  
 

By way of a reminder, ‘cognition’ refers to the process of coming to know and understand; 
the process of encoding, storing, processing, and retrieving information. It is generally 
associated with the question of "what" (e.g., what happened, what is going on now, what is 
the meaning of that information). This is the ‘slow’, ‘good’-reason, pre-frontal cortex part of 
our brain. 
 

Affect refers to the emotional interpretation of perceptions, information, or knowledge. It is 
generally associated with one’s attachment (positive or negative) to people, objects, ideas, 
etc. and asks the question "How do I feel about this knowledge or information?" It’s the 
part where our ‘real’ reason for doing something originates. In SI terms, reducing our 
affective, limbic brain down to first principles, our ‘real’-reason decisions are founded on 
the ABC-M pillars – Autonomy, Belonging Competence and Meaning. 
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Orphan-child, ‘conation’, then, refers to the connection of knowledge and affect to 
behaviour and is associated with the issue of "why." It is the personal, intentional, planful, 
deliberate, goal-oriented, or striving component of motivation, the proactive (as opposed to 
reactive or habitual) aspect of behaviour (Baumeister, Bratslavsky, Muraven & Tice, 1998; 
Emmons, 1986). It is closely associated with the concept of volition, defined as the use of 
will, or the freedom to make choices about what to do (Kane, 1985; Mischel, 1996). It is 
absolutely critical if an individual is to successfully engage in self-direction and self-
regulation. And, if none of that sounds particularly ‘faster’, think of it as a primal instinct. 
 

Some of the conative issues one faces daily are: 
 

what are my intentions and goals? 
what am I going to do? 
what are my plans and commitments? 
 

Some psychologists have proposed that conation is necessary to explain how knowledge 
and emotion are translated into behaviour in human beings. One reason researchers 
studying the factors of thinking/intentions and values/attitudes have not demonstrated a 
strong ability to predict behaviour is because the construct of conation has been omitted. 
At the beginning of modern psychology, both emotion and conation were considered 
central to the field; however, interest in these topics declined as overt behaviour and 
cognition received more attention. While goals associated with these latter paradigms are 
deeply enmeshed in schools today (e.g., basic skills, critical thinking), Barell (Reference 2) 
proposes that helping students develop the conative attitudes and skills associated with 
self-direction and personal efficacy is one of the most critical tasks presently facing 
parents and educators. 
 

One reason that the study of conation has lagged behind the study of cognition, emotion, 
and behaviour is that it is intertwined with the study of these other domains and often 
difficult to separate. One of the principle conative-thinking flag-bearers of recent times, 
Kathy Kolbe (Reference 3) suggests that human beings have a conative style or set of 
instincts that are both innate and measurable. These instincts define the intrinsic patterns 
of a person’s Modus operandi (MO). Whether it comes from our Reptilian brain or not (‘all 
theories are wrong, but some are useful’) – Kolbe also refers a lot to ‘gut feel’: ‘your guts 
sense when action is required. They’re your personal early-warning system’.  
 

Kolbe identifies four action or conative modes: 
 

Fact Finder (instincts to probe, refine and simplify); 
Follow Thru (instincts to organise, reform and adapt); 
Quick Start (instincts to improvise, ‘innovate’ revise and stabilise); and 
Implementor (instincts to construct, demonstrate, renovate and envision). 
 

In Kolbe’s formulation, ‘your instincts provide the power, or mental energy that causes you 
to take action. Your instincts are the urges behind decisions you have to make instantly’. 
 

And, to clarify the difference between conative and affective: ‘heightened emotional states 
– like fear, or even joy – can dull your senses and cause you to delay acting on instinct. 
This is when situations become dire – or DIRe, an acronym for Delayed Instinctive 
Response.’ 
 

As shown in Figure 1, these four have a close relationship to another piece of thinking 
frequently mentioned in the SI context, that of John Boyd’s OODA loop: 
 



©2021, DLMann, all rights reserved 
 

PROBE      ORGANISE  IMPROVISE CONSTRUCT
(PATTERN) (INNOVATE) (DEMONSTRATE)

OBSERVE   ORIENT      DECIDE         ACT
 

Figure 1: Kolbe Impact Factors & Connection To OODA 
 

We can make another connection here between instinct and systems theory. Our Reptilian 
brain and hence conative thinking processes are in effect the same as found in all of 
Nature. In that all living organisms can be thought of as sense-respond systems. Where 
the sense and respond functions are so primal they don’t necessarily need the existence 
of a brain to help with the processing. In this way, thinking about an earlier ezine article on 
different types of system (Reference 4), it is possible to say that our conative thinking 
system, thought of in terms of OODA or Probe-Organise-Improvise-Construct are 
equivalent to the ‘coordination-less’ version of a system… what we might think of as a 
minimum system of the S-Field kind: 
 

Engine Transmission Tool Interface

CONSTRUCT PROBEORGANISEIMPROVISE
 

Figure 2: Kolbe Impact Factors As A Minimum System 

 
Kolbe’s perspective when thinking about these four elements of our MO instincts is that 
each is a separately measurable trait, and that, once we’ve measured what they are we 
are a lot closer to be able to understand and be able to predict how a person is likely to 
behave. If this is true then it would seem to have the potential to be significant in terms of 
being able to work out how best to configure, for example, a sales pitch that will best 
engage a customer’s innate instincts. Figure 3 shows a typical Kolbe Impact Factor survey 
output and the insights it offers up. More generally, if we look at the first, ‘Probe’/’Fact-
Finder’ part of Kolbe’s model it essentially says that there are only three types of instinct 
found across a population – a person is either a simplifier, an explainer, or a strategiser. 
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And ditto for each of the other three elements of our conative system. Again, this offers the 
potential for segmentation of a customer base.  

 
Figure 3: Typical Kolbe Impact Factor Survey Output 

 

At this point in time, it’s not clear what the impact of following this path might be. The 
implications are quite profound – especially when there’s a PanSensic ‘Conative’ Lens – 
but for the moment, all we can say with certainty is that when we’ve been playing with the 
concept it has already helped deliver a number of useful new insights and perspectives. 
Figure 4 illustrates an evolution of our Outcome Map tool. 
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Figure 4: Outcome Map With New Conative/Instinct Dimension 

 
No doubt there will be more to come from this ‘customer’ side of the innovation story. In 
the near-term, however, some of the biggest implications may well happen on the 
innovator side. A big part of Kolbe’s rationale is that our MO instincts are what they are. 
Take the Kolbe survey today and take it again in five years’ time and while your result 
might change (even though, by her reckoning it shouldn’t), it is only able to change by 
switching one conative trait for another. If a person ‘gets better’ against one trait, in other 
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words, their score will inherently ‘get worse’ against another. Not only does this seem 
instinctively (!) wrong, it also betrays any and all of a person’s life experience. My instincts 
today aren’t the same as they were when I was a child. Life experience causes our 
instincts to shift. It’s one thing for a parent to tell a young child to stay away from the fire, 
but its only after the child has actually put their fingers in the flame for a couple of seconds 
that their instincts are ‘re-trained’ to avoid doing it again. 
 

From a TRIZ/SI perspective, we need to hope that there is a possibility to re-train instincts 
because, frankly, when it comes to innovation, most people’s instincts are really bad. Most 
likely because in our evolutionary past the rate of change of the world around us was slow 
enough that we hardly ever had to deal with discontinuous change. Our primitive instincts 
were thus tuned to acknowledge and assume linearity, and those instincts rarely let us 
down. Today, those linear-world instincts aren’t appropriate anymore.  They make us into 
naturally rubbish innovators and problem solvers. Fortunately, that doesn’t necessarily 
mean we’re doomed (as individuals or as a species). Rather it means that, like the infant 
sticking their fingers in the fire, it is necessary to put ourselves in equivalent real-world 
situations. As someone who spends half his life trying to teach problem solvers about the 
importance of contradictions and contradiction-solving, I realise its all too easy to become 
the over-protective parent. Its easy to get problem solvers to intellectually acknowledge 
the Contradiction Matrix and the Inventive Principles, but its much more difficult to help a 
learner translate that classroom-knowledge back into their real world experience. 
Especially if there’s a reluctance to go through the inevitable pain (psychological rather 
than burned-fingers) of watching the design you just spent months slaving over get blasted 
into oblivion by some TRIZ smart-ass that transcended the trade-off you finally realise 
you’d wasted your time optimising. 
 

No pain, no gain. Physically or psychologically. 
 

I’m not sure whether the third, conative, part of a triune brain model is going to stand the 
test of time. Again, all theories are wrong… that said, I am pretty certain that the tools and 
methods that derive from it will be found to be useful and will thus stand the test of time.  
Kolbe hit upon something really important with her insights around segmenting and 
measuring the (four – so far) different aspects of our conative instincts. Now we need to 
take it to the next stage by designing the finger-in-flame experiences that enable problem 
solvers to un-do the damage done by the world’s academic institutions, and re-train those 
instincts in a direction that turns the ability to make innovative step-change leaps into the 
‘natural’ skill that it needs to be. 
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Red World / Green World 
 

 
 
 

Think of your favourite film. Guaranteed, at some point near the beginning, something 
happens that throws the main protagonists out of their normal life and into a strange, 
uncomfortable, confusing new world. The Titanic hits the iceberg, and the hero realises 
the ship is sinking. Bill Murray wakes up on his second morning in Punxsutawney to find 
it’s Groundhog Day again. Or, quite literally, when paraplegic former Marine, Jake Sully 
first steps into his Avatar. 
 

The guarantee is a safe one because just about every Hollywood movie script follows the 
same pattern, The ‘Hero’s Journey’ revealed by Joseph Campbell following his lifelong 
study of the differences between classic, immortal stories and pulp. The archetypal Hero’s 
Journey looks like this: 
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The start of the Hero’s Journey occurs in what Campbell called the ‘Ordinary World’. In the 
language we’ve been using in the context of the Innovation Capability Maturity Model 
(ICMM), we could also call it Red World. When the Hero ‘crosses the threshold’ and gets 
thrown out of their Ordinary, everyday life, they enter what Campbell called the ‘Special 
World’. This is the ICMM Green World. If the Hero succeeds, they get to solve a big 
problem (‘the Ordeal’) and bring it back into the Ordinary, Red World again… we won’t 
worry too much in this article about the journey stage marked, ‘death and resurrection’. 
 

Joseph Campbell, as far as I can tell, didn’t understand the concept of s-curves, but the 
reality is that his Hero’s Journey is precisely what happens when a person (or a company) 
successfully makes the discontinuous jump from one s-curve to another. Thought of in this 
way, Green World is the gap between two Red s-curves: 
 



©2021, DLMann, all rights reserved 
 

Green

World

Red World

Red World

 
 

We, all of us, experience these kinds of discontinuous shift at various key points in our life. 
Businesses do too. Getting a new product to market involves a Hero’s Journey. So does 
scaling a business above 15 people. It happens again when the business wants to grow 
above ~150 people. It happens with sales margins. It happens with website traffic. Profit 
margins. Everything. The dynamics of the s-curve tell us that whenever we try and 
improve anything, it will be difficult at first, then easy, then progressively more difficult 
again. This is what working in Red World is all about – continuous improvement that works 
for a while then hits an uncomfortable law of diminishing returns. The only way to 
overcome these kinds of plateauing effect involves jumping off the current s-curve, 
entering Green World, solving an Ordeal (otherwise known as ‘a contradiction’), and then 
– hopefully – finding our way to the next s-curve. 
 

Everything we are taught in school college and pretty much everywhere else in life is how 
to be successful in Red World. The World of climbing the current s-curve. Part of the 
reason for this is that, historically, discontinuous jumps to new ways of doing things didn’t 
happen very often. A person would be trained to do one job at the start of their working 
life, and they could safely expect to still be doing it on the day they retired. When life was 
stable like this, there was no point teaching anyone what to do when things change. Far 
better to teach people double-entry book-keeping, 5S, Lean, SixSigma, how to write SOPs 
or a sales plan, or how to operate an ERP system. All really important stuff. Stuff that 
allows a business to become efficient, and to earn good enough margins that it can stay in 
business. Today, however, these jumps happen all the time. Particularly in fast evolving 
industries. Not to mention the fact that, for almost everyone, the COVID-19 pandemic has 
been a jump that has changed everyone’s life. COVID-19 caused everyone to enter a 
society level Green World. The big problem being that very few people have been taught 
the rules that allow us to operate in these kinds of  Special World. Some people – 
entrepreneurs for example – seem to be able to do it. Others that get thrown into the deep 
end of the pool learn how to swim. As far as we can tell, this is about 6% of the global 
population. A figure that is not nearly enough to allow many of the problems of the world to 
be solved. Green World, is where change and innovation happen. With Green thinkers. 
People that love solving problems. People that enjoy the chaos and confusion that’s 
always there in Green World. The people that get bored when everything is running 
smoothly… 
 

…which is a way of saying that, once an innovation project has been completed, it is a 
really good idea to allow the Green World thinkers to move on to another problem, and 
handover to the Red World thinkers. The people that have all the tools, and mental 
resilience needed to turn the new solutions into an efficient money-making machine. 
Any durable, successful enterprise needs both Red and Green thinkers. The right ratio 
depends on how dynamic the market is, and how often discontinuous jumps are likely to 
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happen, but irrespective of the level of that turbulence, every enterprise needs a critical 
number of Red thinkers to run the business, and a critical number of Green thinkers to 
change the business. Red World generates the profits that pay for the people in Green 
World to create the products and services that Red will be able to turn into the next 
generation of profits. 
 

The two Worlds are in many ways polar opposites of one another. That’s why it’s very 
often the case that it can be difficult to get along. Red thinkers get very frustrated by 
awkward Green thinkers and their constant desire to try and change everything all the 
time; Green thinkers pull their hair out at the amount of ‘yes, but’ resistance they get from 
Red thinkers. Part of the solution to these frustrations, like a lot of things in life, is as much 
about awareness as anything else. Here, in no particular order, then, are some of the 
polar opposites characterising the two Worlds: 
 

Red World

Management

Operations

Clear Direction/Following Rules

Simple/Complicated

Knowledge Exists

Problems Have A ‘Root Cause’

There Is A ‘Right’ Answer

Clear Direction/No-Going-Back

Linear

Quantitative/Absolute

Rules & Algorithms

Carrot & Stick/Extrinsic Motivation

Running The Business

Efficiency & Stability As Primary Goals

Standards

“If a thing is worth doing, 

it is worth doing well.”

Quantitative/Absolute

Controllable

Shout Wins, Whisper SNAFUs

Make The Right Decision

Measure Twice, Cut Once

Certainties

Common Cause Problems

Working In The System

Avoid/Fix Problems

Battling Through The Jungle

Orchestra

Navy

Lions

Green World

Leadership

Projects

Confusion/Breaking-Rules

Complex/Chaotic

Knowledge Has To Be Found

‘Conspiracy Of Causes’

‘Best’ Answers Are Dynamic

Dead-Ends & Wrong-Turns

Non-Linear

Qualitative/Relative

Heuristics & Patterns

Treasure-Seeking/Intrinsic Motivation

Changing The Business

Effectiveness & Resilience As Primary Goals

Principles

“If a thing is worth doing, 

it is worth doing badly.”

Qualitative/Relative

‘Out Of Control’

Whisper Wins, Shout SNAFUs

Make The Decision Right

Measure Once, Cut Twice

Possibilities

Special Cause Problems

Working On The System

Run Towards Problems/Problems Are Opportunities

‘Wrong Jungle’

Jazz Combo

Pirates

Cockroaches/Skunks/Viruses
 

 

Once we see why individuals behave the way they do and that they too are trying to do the 
best they can for the long-term future of the business, the next part of the challenge of 
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working happily and productively together is to actively manage the handovers between 
the two Worlds. One way of thinking about this involves recognising that everyone has at 
least a bit of the other colour inside them… 
 

 
 

Some rare individuals (~1%) are equally happy in both Worlds. The best place for these 
people to be often is working as Project Managers (or, perhaps ‘Project Leader’ would be 
a better expression), working with the uncertainties and vagaries of breaking rules and 
managing unknowns in Green World, and communicating everything in the dollars-and-
cents language of Red World. Find or create (Green World skills can be taught!) enough of 
these people and the sky is the limit as far as where an enterprise can go. 
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Not So Funny – Upcycling?   
 
 
 

An old musician joke. Which is better? A ukulele or a banjo? 
Answer: A ukulele, because it burns faster. 
Except, now, thanks to the wonders of Inventive Principle 25B, it turns out ukulele’s are 
also better because they can be upcycled… 
 

 
 

…of course, the same goes for banjo’s. The crucial difference, though, is that turning a 
ukulele into a planter means it no longer makes a noise. Whereas a banjo lamp still holds 
open the prospect that someone could try and play it. Unless you made the strings a part 
of the circuit I guess. In which case the banjo becomes the better of the two instruments… 
solving the banjo problem at the root-cause level (banjo-players) seems far more forward 
thinking. 
 

Talking of unpleasant sounding musical instruments, here’s another pair of rather 
excellent upcycling projects… 
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All this set me to thinking about other rubbish products, and how to turn them, Principle 
22-like, into something good. Or, if not ‘good’, at least something less bad. 
 

Caravans, for example, especially if you live in the South West of England, are usually 
thought of as the worst inventions in the history of worst inventions. Insert image of a 
three-mile queue of traffic behind an eight-berth caravan being pulled by a Nissan Micra 
here. Enter the marinised caravan… 
 

 
 

…and in case you’re thinking it’s still going to hold up the traffic, not true… 
 

 
 

…which should serve to remind us, it’s all a matter of power. Or aerodynamics. Speaking 
of which, perhaps a bit of Principle 13 downcycling is what’s called for. This caravan is one 
I might actually go out and buy… 
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Meanwhile, back in the land of bad products in need of an upcycling remake, my next vote 
goes with scooters… 

 

 
 

…from where, we get to go full cradle-to-cradle by recycling Vespa and Lambretta riders… 
 

 
 

…suddenly, the whole (Principle 14?) circular economy doesn’t seem like such hard work 
after all… 
 

…no more garden labour… 
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…no more badly fitting jeans… 
 

 
 

…no more skis… 
 

 
 

…and definitely no more gas-guzzling cars. Which henceforth will all be transformed into, 
err, charcoal-guzzling barbeques… 
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Patent of the Month – Quantum-Analogue Computer 
 
 
 

Engineers are in a race to perfect quantum computers, which store, transmit and process 
information in fundamentally different ways than their digital cousins and have 
exponentially greater computing capability. 

Pierre Deymier, a University of Arizona professor of materials science and engineering, 
has built a type of quantum computing analogue that might perform as well as existing 
quantum computers and overcomes problems that plague current quantum computing 
prototypes. He is a pioneer in the field of phononics, in which scientists and engineers 
manipulate phonons, quasi-particles that transmit sound and heat waves in 
unconventional ways to provide new forms of energy. 

In binary digital, or regular, computing, information is stored on transistors in "bits" that can 
be in one of two states: 1 or 0, akin to on or off. In quantum computing, a quantum bit, or 
qubit, can be in both states at the same time—a so-called "superposition" of states. 
Multiple qubits can also be "entangled" to form a whole that cannot be separated into its 
parts. Operating on the information stored in one qubit is equivalent to operating on the 
information stored in all of the entangled qubits. This is what gives quantum computing so 
much greater mathematical prowess and may represent the wave of the future in 
information processing. Few functioning quantum computers currently exist. Those that 
do, like the D-Wave, can make calculations millions of times faster than classical 
computers. 

But they have problems, in part because qubits are extremely sensitive to environmental 
conditions like heat. To overcome this drawback, researchers must cool the qubits to 
cryogenic temperatures. The D-Wave takes up an entire room for cooling it to 
temperatures approaching absolute zero on the Kelvin scale. 

Deymier believes that phonons, in units he has named "phase-bits" or "phi-bits," are the 
answer. He has shown that information can be stored as phi-bits in a superposition state, 
like qubits, and that multiple phi-bits can be assembled so they cannot be separated—
analogous to qubit entanglement. And phi-bits are less sensitive than qubits to external 
conditions. 

"I can make phi-bits at room temperature in my lab," he said. 

Deymier has been working with Tech Launch Arizona, the UA's commercialization arm, to 
apply for multiple patents surrounding a number of phi-bit inventions, including an 
overarching phononic quantum computer. Enter US11,032,011, granted to Professor 
Deymier on June 8. 

Here’s what the background description of the patent tells us about the quantum problem 
to be solved: 

Quantum information science exploits quantum-mechanical phenomena to perform computing 
operations. Quantum bit ("qubit") based computing platforms capitalize on the phenomenon of 
superposition. Because of superposition, a quantum computer can simultaneously process a 
number of calculations beyond that which can be achieved with conventional transistor-based 
processors. Superposition is essentially the ability of a system to be in multiple states that is, 
instead of encoding information in the form of a `0` or a `1` in conventional computers, a qubit can 
store and process a `0` or a `1` at the same time. When qubits are entangled, the state of an array 
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of N qubits cannot be separated into a tensor product of states of individual qubits. With entangled 
states, one can achieve quantum exponential complexity. Entangled states of an N qubit system 
can simultaneously store and process 2.sup.N bits of information, a colossal number as N 
becomes large. However, two quantum-computing barriers must be broken for quantum 
computers to achieve their promise by: (1) making qubits stable on macro timescales without 
necessitating cryogenic temperature to prevent decoherence of the states; and (2) making qubits 
numerous at the scale of massively parallel processing (also without decoherence of the states). 

And here’s what those two problems look like when mapped onto the Contradiction Matrix: 

 

The shift from photonics to phononics, first up, represents a good illustration of a Principle 
35 jump. Beyond that, delving into the Claims of the new patent, we also see other 
Principles at play: 

1. A quantum-analogue computing bit array comprising: an elastic media [Principle 35 again] 
having an externally tunable photo-elastic effect and an externally tunable photo-expansion effect 
that allow a manipulation of one or more of structural degrees of freedom within the elastic media; 
at least one analogue qubit defined by one or more elastic waves propagating within the elastic 
media according to a first chosen grading profile written to the elastic media; a modulated light 
source [Principle 19]  oriented to illuminate the elastic media with a laser radiation calculated to 
write the first chosen grading profile to the elastic media in order to achieve a non-separable multi-
phonon superposition of states within the elastic media, the non-separable multi-phonon 
superposition of states determined based at least in part on forward propagating and backward 
propagating components of the one or more elastic waves [Principle 10], wherein the modulated 
light source writes the first chosen grading profile to the elastic media by: manipulating the 
externally tunable photo-elastic effect of the elastic media to generate a series of graded [Principle 
3] elastic coefficients varying along a length of the elastic media; and manipulating the externally 
tunable photo-expansion effect of the elastic media to generate a series of graded density 
coefficients varying along the length of the elastic media; and one or more piezoelectric 
transducers disposed at distal ends of the elastic media such that the non-separable multi-phonon 
superposition of states can be measured in a single measurement using the one or more 
piezoelectric transducers. 

Good to know that the Matrix is giving appropriate solution direction clues at the quantum 
scale like this. Better still to think that Professor Deymier’s work solves a lot of the 
traditional photonics-based heat management problems (insert image of supercooling 
systems here) by eliminating the heat generating components of the system. In the 
Professor’s words, “Phonon-based computing has the power to change the world as we 
know it, not just for making more powerful computers, but for artificial intelligence, 
cryptography, analysis of big data, and, for example, rapidly mapping a person's entire 
genome for developing more targeted medical therapies." 
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Best of the Month – The Scout Mindset 
 

 

 

If you have any desire to survive in Innovation World, a prerequisite is that you’re able to 
see things as they are, rather than as you wish they were. Innovation, in other words 
means forcing yourself, and those around you to reveal and acquiesce to the truth. There 
have been lots of business books in recent times that have shown us how the wiring of the 
human brain makes it difficult for us to do this. We’re basically bias-generation machines. 
If that’s the right metaphor. Metaphors seem to be both part of the problem and the 
solution. A good metaphor allows us to escape our biases. In “The Scout Mindset: Why 
Some People See Things Clearly and Others Don’t,” Julia Galef, a co-founder of the 
Center for Applied Rationality and host of the popular podcast “Rationally Speaking,” uses 
a military metaphor of scouts and soldiers. I think it’s a good metaphor. More importantly, 
it’s a metaphor that allows Ms Galef to go beyond the usual bias problem description 
stories and start generating a suite of meaningful solutions. 

According to Ms. Galef’s thesis, the soldier mindset leads us to defend our beliefs against 
outside threats, seek out evidence to support our beliefs, ignore or rationalise away 
counter-evidence and resist admitting we’re wrong. Because that feels like defeat. The 
scout mindset, by contrast, seeks to discover what is true through evidence, and reasons 
toward conclusions that lead to a more accurate map of reality. 

The differences between these two mindsets are striking and, Ms. Galef argues, explain 
how thinking goes right or wrong. Soldiers rationalise, deny, deceive and self-deceive, and 
engage in motivated reasoning and wishful thinking to win the battle of beliefs. “We talk 
about our beliefs as if they’re military positions, or even fortresses, built to resist attack,” 
the author writes. This soldier mindset leads us to defend against people who might “ 
‘poke holes in’ our logic,” “shoot down” our beliefs or confront us with a “ ‘knock-down’ 
argument,” all of which may leave our beliefs “undermined,” “weakened” or even 
“destroyed.” Soldiers thus become “entrenched” in their beliefs, resisting “surrender” to an 
opposing position. 
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When our beliefs are true, of course, this can be effective. The problem is that almost all 
reasoning and decision-making happens under uncertainty, so the soldier mindset can 
easily lead to a perpetuation of error. In seeking truth—that is, an accurate map of reality 
regardless of which belief is right—scouts engage in more open-minded discovery, 
objectivity and intellectual honesty. “I was wrong” and “I changed my mind” become 
virtues instead of vices. 

Soldier-types are more likely to believe that changing one’s mind is a sign of weakness, or 
that it is important to persevere in beliefs even when evidence is brought to bear against 
them. Scouts are more likely to take into consideration evidence that goes against their 
own beliefs, or think it may be more useful to pay attention to those who disagree with 
them than to those who agree. 

Scouts, Ms. Galef explains, “revise their opinions incrementally over time, which makes it 
easier to be open to evidence against their beliefs.” They also “view errors as 
opportunities to hone their skill at getting things right, which makes the experience of 
realising ‘I was wrong’ feel valuable, rather than just painful.” In fact, the author suggests, 
we should drop the whole “wrong” confession and instead describe the process as 
“updating”—a reference to Bayesian reasoning, in which we revise our estimations of the 
probability of something’s being true after gaining new information about it. “An update is 
routine. Low-key. It’s the opposite of an overwrought confession of sin,” Ms. Galef 
continues. “An update makes something better or more current without implying that its 
previous form was a failure.” 

The scout metaphor deserves its place among the pantheon of cognitive metaphors, not 
only because it helps explain how people reason (or fail to reason) and why we so often 
get things wrong, but also why “we change our minds less often than we should but more 
often than we could.” Yes, Ms. Galef acknowledges, we “sometimes hide the truth from 
ourselves.” But, more important, she expounds on “the times we succeed in not fooling 
ourselves, and what we can learn from those successes.” 

Ms. Galef has first-hand experience teaching people how to use the tools of rationality—
like probability, logic and especially how to avoid cognitive biases—only to discover that 
this isn’t enough. Learning about cognitive biases no more improves your judgment than 
reading about exercise improves your fitness. Without the scout mindset’s attitude of 
curiosity and truth-seeking to undergird knowledge and the tools of science and reason, 
mental fitness will elude us. 

“The Scout Mindset” describes how to cultivate those virtues in an engaging and 
enlightening account from which we all can benefit. I think it is set to become an essential 
addition to any innovator’s library. Best of the year so far. And a book that I might go so far 
as to say has restored my rather jaded faith in the business-literature world’s ability to 
produce meaningful content. 
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Wow In Music – Drive Home 
 
 

 
 

Drive Home is the second song on the third solo album by British musician and prolific 
prog-meister, Steven Wilson, released by the rather special record label, Kscope, in 
February 2013. Like many of Mr Wilson’s best moments, the song was accompanied by a 
tear-inducing video from stop-motion animator 8, Jess Cope.  
 

All the songs on the album, have a supernatural theme. "Drive Home" is based on a 
suggestion from illustrator Hajo Mueller. It is "about a couple driving along in a car at night, 
very much in love; the guy is driving, and his partner – his wife or girlfriend or whoever she 
is – is in the passenger seat, and the next minute she’s gone." The ghost of the man's 
partner eventually returns, "saying, ‘I’m going to remind you now what happened that 
night.’ There was a terrible car accident, and she died, etcetera, etcetera – again, the idea 
of trauma leading to a missing part of this guy's life. He can't deal with the reality of what 
happened, so he blocks it out – like taking a piece of tape and editing a big chunk out of 
it." 
 

The song is one of many high-points in Steven Wilson’s career, both as leader of the band 
Porcupine Tree, and currently six solo albums. Listening to the song offers up an object 
lesson in song dynamics. Listening while watching the video takes matters up another 
level and serves to reinforce the poignancy of the lyrics. Well worth 7 and a half minutes of 
anyone’s time. We’ll mainly focus here on the music, but make an occasional nod to the 
synergies between song and video… 
 

INTRO (00:00–00:29). The song opens with a delicate texture featuring a guitar melody 
supported by piano chords; the third and final phrase of the intro closes with a gently 
(Principle 19) falling and rising arpeggiation gesture (00:17–00:29). The warm jazzy tone 
of the LaRose classic jazz guitar is dry and forward as if in a small space, while the piano 
is (Principle 37) further back (as if in a larger space) and supported by quiet bass tones. 
The depth of textural space in the music—forward guitar and distant piano—maps onto 
the depth of the visual space in the opening water sequence of the video. 
 

VERSE 1 AND LINK (00:30–01:23). The intro leads into the first verse, in which the third-
person narrator describes the upturned car of the accident and then delivers a second-
person imperative to deal with the trauma and start anew. The music features a bright, 
sparkling Octavian acoustic guitar, which is (Principle 5) doubled by the electric guitar to 
give depth to the sound. The guitar, accompanied by piano and a stripped-down kit, 
support a filtered vocal. The voice is very dry and forward, while the guitar and drum kit 
occupy their own clear positions in the texture (Principle 2). At the vocal cadence (01:10), 
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a brief instrumental link expands the texture with the toms and a bell-like keyboard sound 
overdubbing a guitar arpeggiation pattern. Wilson’s filtered vocal maps onto the 2-D visual 
presentation of the subject driving his car. The opening up of the musical texture and the 
motion of the guitar arpeggiation during the link supports the intensification of the subject’s 
emotion. 
 

CHORUS 1 (01:24–01:55). The chorus ushers in a lush, broad texture, featuring a 
counter-line in the upper strings and deep round bass tones. The drum kit has a more 
prominent role, with quarter accents on the ride cymbal and tom fills to mark the phrase 
endings. The voice is no longer filtered but has a clearer sound with a lush reverb. It is 
(Principle 5) doubled at the upper octave, with the main vocal centered and the 
overdubbed layer sounding (Principe 17) above and behind. In the video, this vocal 
conveys omnipresence, as the subject is encouraged to “face the truth.” Falling from the 
vehicle and calling for Lucy, the perspective broadens to consider the ominous water’s 
edge. 
 

VERSE 2 AND LINK (01:56–02:49). The second verse features a (Principle 3) heavier 
filter effect on the vocal with modulation, or phasing, of both pitch and time. Each phrase 
adds another layer of vocal harmony (Principle 5), such that the third phrase features 
three layers. Whereas the first verse was very transparent, the texture here is heavier and 
denser with the entrance of the strings and the greater intensity on kit and bass. In the 
video of this passage, now with the 3-D representation of the subject in a wheelchair 
typing his letters, we are evidently in a post-accident timeline, and we can now understand 
the previous 2-D sequence to have been a representation of the past. The filtered vocals 
suggest once again the perspective of the subject’s inner thoughts, but in a much more 
layered and complex orientation, potentially signalling his repeated efforts to remember 
the events of the accident. During the brief link (02:36–02:49), the enhanced guitar 
arpeggiation pattern with bell-like tones returns to represent his racing mind and his effort 
to understand what happened. 
 

CHORUS 2 (02:50–03:20). The second chorus is marked by an even clearer and brighter 
vocal articulation, signalling sonically that the earlier chorus statement featured some 
masking or darkening of the upper frequencies. A slight left-to-right delay (Principle 4) in 
the splitting of the vocal creates the effect of depth and layering. Against this more pointed 
and intense vocal presentation, the images emphasize the subject’s ability to “see.” The 
subject, now in 3-D representation and in a wheelchair, retrieves Lucy’s hairbrush at the 
water’s edge and is later awoken to the apparition of Lucy, a transparent 2-D figure. 
 

CHORUS EXTENSION (03:21–03:51). The chorus is (Principle 4) extended with a 
passage featuring a soaring line on the LaRose guitar, fitted with a (Principle 20) 
Sustainiac sustainer circuit (pick-up), supported by added fills and crashes in the kit, a 
driving eighth pulse on the ride with quarters on the hat, and a very active bass. The voice 
repeats the chorus refrain, “drive home.” During the chorus extension, Lucy brushes her 
hair as the subject gazes at her. Reflecting on what he has experienced, he is visited by 
the shadowy figure. The slowly rising but intense line is bound to the image of Lucy 
reaching for the brush and combing her hair. When the light disappears and she is gone, 
the subject himself picks up the brush and holds it to his chest as the Sustainiac guitar line 
continues to climb. In this scene, the first Guthrie Govan guitar solo marks Lucy’s gesture 
and the significance of a personal object to aid in the recovery of his memory. 
 

INTERLUDE (03:52–04:38). Following the suggestive moment of memory and its sonic 
attachment to the Sustainiac line, the texture falls back to the sparse and transparent 
introductory material (Principle 34); however, there is more depth and layering than 
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before. The guitar melody is joined by the sax in counterpoint, and here the spatial effects 
suggest three layers: the reverberant guitar; the sax, which is further back; and the piano, 
which is very distant in the mix. A sweep-arpeggio melody in the guitar traces the subject’s 
movement back to the water’s edge, where he now succeeds in encountering the figure. 
 

BRIDGE (04:39–05:08). The bridge is a remarkable moment for the intersection of sound 
and images, opening with a transparent section in which arpeggiation patterns in the 
acoustic guitar present the harmonic progression of the chorus (Em-CM7-A-AM7). The 
texture is brighter and lighter, with (Principle 2) no bass or kit in the first four bars of the 
section. As the bass enters against a (Principle 17) rising flute line, the space opens up for 
the solo guitar to enter. The image sequence from this opening phrase of the bridge 
suggests a kind of suspended moment in time, the lightness and transparency of the 
texture allowing the subject to “see” that he is himself the shadowy figure.  
 

GUITAR SOLO (05:09). The next Govan guitar solo is a real high point – playing that, 
when I saw a live version of the song, Steven Wilson explained to the audience that this 
was why he’d relegated his own guitar playing to just the rhythm parts. The implication 
being that Govan’s playing hits peaks that almost no other guitarist could hope to hit. The 
tone is characterised by intensity and breadth of field. The Sustainiac provides a florid, 
legato, and blended sound without the characteristic decay and transients of the guitar. 
String bends and glissandi further contribute to the smoothness of the line. The eighth-
note triplets and long-held notes create an open and soaring quality. Then the kit re-enters 
with a cymbal roll into the first bar of the solo (05:09): we hear the strong kick on 1, the 
(Principle 2) syncopated kick on 3, and a powerful reverberant backbeat snare that is right 
on the beat. In the video, the subject’s fall is timed very carefully with these musical 
gestures: the rising glissando emerges over the acoustic guitar, suspending our sense of 
time; the kick drum and guitar accentuate the downbeat when he strikes the water; and 
the powerful backbeat snare articulates the resulting splash. As the memory sequence 
begins, the Sustainiac gestures are timed to the images of the moments leading up to the 
accident. 
 

The fourth phrase of the guitar solo (05:56–06:12) features another (Principle 17) rise from 
the high E to G—this time in a deliberate stepwise pattern. In this passage, the string-bend 
approach is more heavily weighted and slower; faster (Principle 19) pull-offs give a light, 
agile feel to the syncopated figure in bar 2; and, just when you thought the intensity 
couldn’t increase further, Govan offers up a very dense highly virtuosic (Principle 19) fast 
shredding passage, before concluding the phrase with muted strumming at the end adding 
to the cacophonous texture. The phrase begins by marking beats but progresses toward 
syncopation and more complex rhythms. The (Principle 37) rising bass line (starting at 
06:00) is prominent against the active guitar. Central to the memory sequence, this is the 
moment when the subject falls after trying to pull Lucy from the burning vehicle. Holding 
the necklace, he watches helplessly as the car is engulfed in flames. As the guitar moves 
into the shred passage, we return to the image of him falling through the water, where he 
has experienced the memory recall. 
 

The guitar solo delivers a total of eight phrases that track the subject’s memory recovery 
of the traumatic accident while he falls into the water. Landing on the riverbed during the 
sixth phrase, he finds Lucy’s necklace and then recalls throwing it into the water the night 
of the accident. In the final refrain phrase of the solo, now (Principle 5) layered with the 
chorus refrain (“drive home”), he rises again to the surface with the necklace in hand. A 
final three-bar phrase, delivered on open, (Principle 16) detuned guitar strings, creates the 
effect of unwinding after the intensity of the story’s climax. Our subject sits on the dock 



©2021, DLMann, all rights reserved 
 

and holds the necklace to his heart as the final note of the guitar slowly bends and fades 
away. 
 
And here’s what that looks like as an overall sequence: 
 

 
After which… 
 
You need to clear away 
All the jetsam in your brain 
And face the truth 
Well love can make amends 
But while the darkness always ends 
You're still alone 
So drive home… 

 
…And maybe read more about the music-video interplay here: 
Multimodal Analysis of Popular Music Video: Genre, Discourse, and Narrative in Steven 
Wilson’s “Drive Home” 
Lori Burns, University of Ottawa 
https://quod.lib.umich.edu/m/maize/mpub9470277/1:8/--coming-of-age-teaching-and-
learning-popular-music?rgn=div1;view=fulltext  
 
 
 
 
 
 
 
 

https://quod.lib.umich.edu/m/maize/mpub9470277/1:8/--coming-of-age-teaching-and-learning-popular-music?rgn=div1;view=fulltext
https://quod.lib.umich.edu/m/maize/mpub9470277/1:8/--coming-of-age-teaching-and-learning-popular-music?rgn=div1;view=fulltext
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Investments –  Acoustic Amplifier 
 
 

 
 

Scientists at Sandia National Laboratories have built the world's smallest and best 
acoustic amplifier. And they did it using a concept that was all but abandoned for almost 
50 years. According to a paper published last month in Nature Communications, the 
device is more than 10 times more effective than the earlier versions. The design and 
future research directions hold promise for smaller wireless technology. 
 

Modern cell phones are packed with radios to send and receive phone calls, text 
messages and high-speed data. The more radios in a device, the more it can do. While 
most radio components, including amplifiers, are electronic, they can potentially be made 
smaller and better as acoustic devices. This means they would use sound waves instead 
of electrons to process radio signals. 
 

"Acoustic wave devices are inherently compact because the wavelengths of sound at 
these frequencies are so small – smaller than the diameter of human hair," Sandia 
scientist Lisa Hackett said. But until now, using sound waves has been impossible for 
many of these components. 
 

Sandia's acoustic, 276-megahertz amplifier, measuring a mere 0.0008 square inch (0.5 
mm2), demonstrates the vast, largely untapped potential for making radios smaller through 
acoustics. To amplify 2 gigahertz frequencies, which carry much of modern cell phone 
traffic, the device would be even smaller, 0.00003 square inch (0.02mm2), a footprint that 
would comfortably fit inside a grain of table salt and is more than 10 times smaller than 
current state-of-the-art technologies. 
 

The team also created the first acoustic circulator, another crucial radio component that 
separates transmitted and received signals. Together, the petite parts represent an 
essentially uncharted path toward making all technologies that send and receive 
information with radio waves smaller and more sophisticated, said Sandia scientist Matt 
Eichenfield. 
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"We are the first to show that it's practical to make the functions that are normally being 
done in the electronic domain in the acoustic domain," Eichenfield said. 
 

Scientists tried making acoustic radio-frequency amplifiers decades ago, but the last major 
academic papers from these efforts were published in the 1970s. 
 

Without modern nanofabrication technologies, their devices performed too poorly to be 
useful. Boosting a signal by a factor of 100 with the old devices required a centimetre of 
space and 2,000 volts of electricity. They also generated lots of heat, requiring more than 
500 milliwatts of power. 
 

The new and improved amplifier is more than 10 times as effective as the versions built in 
the '70s in a few ways. It can boost signal strength by a factor of 100 in 0.2mm with only 
36 volts of electricity and 20 milliwatts of power. 
 

Previous researchers hit a dead end trying to enhance acoustic devices, which are not 
capable of amplification or circulation on their own, by using layers of semiconductor 
materials. For their concept to work well, the added material must be very thin and very 
high quality, but scientists only had techniques to make one or the other (a classic length-
versus-manufacture-precision conflict!) 
 

Decades later, Sandia developed techniques to do both in order to improve photovoltaic 
cells by adding a series of thin layers of semiconducting materials. The Sandia scientist 
leading that effort happened to share an office with Eichenfield. 
 

"I had some pretty heavy peripheral exposure. I heard about it all the time in my office," 
Eichenfield said. "So fast forward probably three years later, I was reading these papers 
out of curiosity about this acousto-electric amplifier work and reading about what they tried 
to do, and I realised that this work that Sandia had done to develop these techniques for 
essentially taking very, very thin semiconductors and transferring them onto other 
materials was exactly what we would need to make these devices realize all their 
promise." 
 

Sandia made its amplifier with semiconductor materials that are 83 layers of atoms thick -- 
1,000 times thinner than a human hair. 
 

Fusing an ultrathin semiconducting layer onto a dissimilar acoustic device took an intricate 
process of growing crystals on top of other crystals, bonding them to yet other crystals and 
then chemically removing 99.99% of the materials to produce a perfectly smooth contact 
surface. Nanofabrication methods like this are collectively called heterogeneous 
integration and are a research area of growing interest at Sandia's Microsystems 
Engineering, Science and Applications complex and throughout the semiconductor 
industry. 
 

Amplifiers, circulators and filters are normally produced separately because they are 
dissimilar technologies, but Sandia produced them all on the same acousto-electric chip. 
The more technologies that can be made on the same chip, the simpler and more efficient 
manufacturing becomes. The team's research shows that the remaining radio signal 
processing components could conceivably be made as extensions of the devices already 
demonstrated. 
 

So how long until these petite radio parts are inside your phone? Probably not for a while, 
Eichenfield said. Converting mass-produced, commercial products like cell phones to all 
acousto-electric technology would require a massive overhaul of the manufacturing 
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infrastructure, he said. But for small productions of specialised devices, the technology 
holds more immediate promise. 
 

The Sandia team is now exploring whether they can adapt their technology to improve all-
optical signal processing, too. They are also interested in finding out if the technology can 
help isolate and manipulate single quanta of sound, called phonons, which would 
potentially make it useful for controlling and making measurements in some quantum 
computers. 
 
 
Read more: 
Lisa Hackett, Michael Miller, Felicia Brimigion, Daniel Dominguez, Greg Peake, Anna 
Tauke-Pedretti, Shawn Arterburn, Thomas A. Friedmann, Matt Eichenfield. Towards 
single-chip radiofrequency signal processing via acoustoelectric electron–phonon 
interactions. Nature Communications, 2021; 12 (1) DOI: 10.1038/s41467-021-22935-1 
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Generational Cycles –  Xennials? 
 
 
 

  
 

I have to admit I’m not a big fan of any of the attempts by anthropologists to play around 
with generational models. Especially when it comes to the identification of so-called 
‘micro-generations’. My anecdotal experience invariably gets backed up with all of the 
meta-pattern research: it is very difficult for an individual to ‘sit on the fence’ and claim 
affinity with the generations on either side. Individuals, in other words, fall on one side or 
the other. The closest I’ve come to seeing a case for a valid micro-generation is at the 
cusp between Generation X and Generation Y – now, for some reason, keen to re-label 
themselves as ‘Millennials’. The societal triggers marking the transition between the third 
(‘unravelling’) of the four turnings described in the Strauss & Howe generations model are 
by far and away the least definitive. We normally place the latest of these unravelling 
turning points in the period 1980-1985, and believe that if there is such a thing as a single 
event turning point within that period it depends a lot on geography (including rural or 
urban upbringing), culture and social status. The arrival of a first computer into the house 
or school, for example. 
 

Several authors, meanwhile, have declared this stretched grey-area cusp area as a 
slightly earlier period (most likely, we think, because the authors tend to be US-based, 
where the computer-focused trigger point was likely to have happened earlier) from 1977-
1983. These authors are usually then talking about a micro-generation with the rather 
appealing mash-up name, Xennials… a name that I suspect played a more than minor 
role in prompting said authors to build their micro-generation case merely to justify 
introducing the word. 
 

Well, not quite. ‘Xennials’, we might describe as people between Generation X and the 
Millennials, currently in their late 30s and early 40s who don’t identify with either label. A 
micro-generation that serves as a bridge between the disaffection of Gen X and the blithe 
optimism of Millennials. 
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Xennials, then, grew up in a world without mobile phones or the internet and can 
remember the various development stages to today’s digital world. Apparently, Xennials 
are au fait with social media and current tech, but are not as constrained by its pressures. 
They experienced an analogue childhood and a digital adulthood. They played the first 
video game, but also knew the value of playing outside. And, crucially, the all-important 
desire for ‘freedom’ that comes during the teenage – escape from parental influence – was 
able to happen through both the playing-out and the virtual video-games. The 
combination, though, likely triggered the end of the car as the primary freedom driver it 
had been for the Boomers and Generation X proper. Video games being an awful lot 
cheaper and less likely to break-down than things involving internal combustion engines. 
 

Here’s a nice summary. Just in case you find yourself being born in the Xennial years and 
feeling in need of some ‘maybe I am unique afterall’ validation: 
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Biology –  Snake Tongue 
 
 

 
 

Most animals with tongues use them for tasting, to clean themselves or others, or to 
capture or manipulate their prey. A few, including humans, also use them to make sounds. 
Snakes do not use their tongues for any of these things.  
 

Snakes use their tongues for collecting chemicals from the air or ground. The tongue does 
not have receptors to taste or smell. Instead, these receptors are in the vomeronasal, or 
Jacobson’s Organ, which is in the roof of the mouth. Once inside the Jacobson’s Organ, 
different chemicals evoke different electrical signals which are relayed to the brain. 
 

Smelling in 3-D 
Because it is forked, the tongue of a snake can collect chemical information from two 
different places at once, albeit places that are fairly close together by human standards. 
When snakes spread the tips of their tongues apart, the distance can be twice as wide as 
their head. This is important because it allows them to detect chemical gradients in the 
environment, which gives them a sense of direction – in other words, snakes use their 
forked tongues to help them smell in three dimensions. Much the same as owls use their 
asymmetrical ears to detect sound in three dimensions. 
 

Snakes and owls use similar neural circuitry to compare the signal strength delivered from 
each side of the body and determine the direction that a smell or a sound is coming from.  
 

This makes it possible for snakes to follow trails left by their prey or potential mates. In the 
1930s, before guidelines on the ethical use of animals in research were as strict, biologist 
Herman Kahmann experimentally removed the forked part of snakes’ tongues and found 
that they could still respond to smells, but that they had lost their ability to follow scent 
trails. 
 
Sniffing out sex 
In the 1980s, snake biologist Neil Ford at the University of Texas at Tyler watched how 
male garter snakes used their tongues when they were following pheromone trails left 
behind by females. He found that if both tips of the male snake’s tongue fell within the 
width of the trail, the snake continued slithering straight ahead. However, when one tip or 
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the other fell outside the edge of the trail, the snake turned his head away from that tip and 
back towards the pheromone trail, and his body followed. 
 

Following this simple rule allowed the snakes to perform trail-following behaviour that was 
both accurate and directed. If both tongue tips ever touched the ground outside of the trail, 
the male would stop and swing his head back and forth, tongue-flicking, until he relocated 
the trail. 
 

From a contradiction-solving perspective, the snake’s forked tongue – a classic Principle 
1, Segmentation strategy if ever there was one, will look something like this when mapped 
onto the Contradiction Matrix: 
 

 
 

Meanwhile, snake ecologist Chuck Smith at Wofford College found evidence that male 
Copperheads have longer, more deeply-forked tongues than females, which presumably 
enhances their ability to find mates.  
 

 
Male (left) and Female Copperhead Snake Tongues 

 

Scent-trailing is probably also quite helpful to snakes tracking down prey, including for sit-
and-wait predators like vipers, which have evolved smelly but non-toxic venom 
components to help them relocate their bitten and envenomated prey. 
 

When following a scent-trail, snakes simply touch their tongue tips down to the ground to 
pick up the chemical information lying there. But snakes can also use a different type of 
tongue-flick to sample airborne chemicals. 
 

Snakes often wave their tongues in the air without putting them in contact with anything. 
The tongue creates air vortices, such as those formed in the water behind a boat. These 
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vortices drift away from the boat as they form. Bill Ryerson, a student in the Schwenk lab, 
found that vortices created in the air by snake tongues have a special property – they do 
not drift away but rather stay in the vicinity of the tongue, where they can be sampled 
repeatedly as the tongue skirts the part of each vortex where the air velocity is the highest. 
 

 
 

Oscillating tongue-flicks are unique to snakes. They allow snakes to sample 100 times as 
much air as the simple downward extension of the tongue. The tongue then transfers 
these molecules to the Jacobson’s Organ via the mouth floor. Evidence suggests that 
male Copperheads can also find and follow females using oscillating tongue-flicks to 
detect airborne pheromones, although the details of how they determine direction using 
such dispersed and transient odours are still poorly understood. 
 

This second contradiction, with its tongue-flick-generated air-vortices makes for a lovely 
example of a Principle 18 solution to the challenge of wanting to be able to detect a mate 
when she’s left behind only the tiniest amount of signal… 
 

 
 

I think this might be one of my favourite natural world examples ever. 
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Short Thort 
 
 
 

 
 

David Brooks, The Second Mountain 
 

 
 
 

News 
 
IMechE TRIZ 
Having achieved a critical mass of delegates, we’re happy to confirm that Darrell will be 
running a virtual one-day 21st Century TRIZ Introduction workshop through the Institution 
of Mechanical Engineers on 5 July. For anyone interested in attending, the registration 
page can be found here: https://www.imeche.org/training-qualifications/training-
details/21st-century-triz-(virtual)  
 
I3P 
Established in 2016, the Infrastructure Industry Innovation Partnership (i3P) is a 
community of client and supply chain organisations that have made a commitment to 
delivering collaborative innovation. We’re pleased to announce that Darrell will be giving a 
presentation, ‘Innovation Systems: Critical Masses At Critical Points’, the third and final 
instalment of an innovation series. The session is scheduled for 1pm BST on 8 July. As 
soon as we have the registration URL, we’ll put a link on the SI website home-page. In the 
meantime, the second session – given by our good friend Dr Ben Ford – is available for 
viewing at https://vimeo.com/561785589.  
 

https://www.imeche.org/training-qualifications/training-details/21st-century-triz-(virtual)
https://www.imeche.org/training-qualifications/training-details/21st-century-triz-(virtual)
https://vimeo.com/561785589
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HOSI 3 
As we put together the final touches to the long overdue third edition of the Hands-On 
Systematic Innovation book, we’re looking to include some new reader comments and 
testimonials. If any ezine readers would like to contribute a line or two, we’re offering the 
opportunity to have your name immortalised in print. Well, at least until the 4th edition 
anyway. Any contributions, please send to Darrell at the usual address. 
 
New Projects 
This month’s new projects from around the Network: 

Agriculture – Project Management Contract 
Agriculture – Product Development Process Re-Deisgn Project 
Agriculture – Strategic Study 
Agriculture – Invent-To-Order Project 
FMCG – Business Strategy Project 
Security – PanSensic Study 
Electronics – SI Certification Workshops 
Electronics – Talent Development Workshops 
Consulting – Strategic Study 
FMCG – TrenDNA Study 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright Disclaimer: As regular ezine readers will be aware, we often use images obtained from 
a broad range of different sources, usually to set them in a different context to the original one – 
for example using an image to illustrate a TRIZ/SI learning point. It is our policy to always seek 
permission to use such images. We seem, however, to be entering a world in which a small 
minority of copyright owners are actively seeking to hide their ownership. We will leave our readers 
to speculate on the possible reasons for this. In the meantime, all readers should note that any 
images where we have not been able to trace ownership, no copyright infringement is intended, 
nor do we claim to own any of such images. For the benefit of any hidden copyright owners that 
make themselves known to us, we will be happy to remove said images should they wish. The SI 
ezine is a free publication with a purely educational focus. SI does not and will not make money 
from any of the images contained within the ezine. 

 


