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8 Reconstrained Design

Introduction

We have assumed increasingly over  
the last five hundred years that nature  
is merely a supply of ‘raw materials’,  
and that we may safely possess those 
materials merely by taking them. This 
taking, as our technological means have 
increased, has involved always less 
reverence or respect, less gratitude,  
less local knowledge, and less skill.  
Our methodologies of land use have 
strayed from our old sympathetic 
attempts to imitate natural processes, 
and have come more and more to 
resemble the methodology of mining.

The condition in which some of us now live – and 
have lived for decades – is undeniably a luxurious 
one, energy-wise, comfort-wise. No one in human 
history has had what some of us now have;  
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but equally there is a growing sense that if  
things don’t change neither will anyone have it 
again – we are rapidly depriving future generations  
of energy resources and a clean, stable 
environment, both of which have too long been 
taken for granted.

A piece of coal provides roughly eight kilowatt 
hours of energy per kilogram, which in one sense 
is extremely efficient. But the coal takes hundreds 
of millions of years to form. This almost 
unimaginable quantity of time is consumed with 
the flick of a switch, or at the press of a button  
– all dissipated, all devoured in an instant, to light 
a room or power a computer. When time is 
factored in, therefore, fossil fuels actually provide 
surprisingly low efficiency, low yield in terms of  
a time-energy ratio. A gravity battery, while 
seemingly of negligible energy storage value 
compared to fossil fuels, becomes much more 
powerful when time is factored into the equation.

The ideas underpinning this catalogue represent 
a radically different philosophy of energy storage 
and consumption. They indicate a shift away  
from quick, thoughtless consumption of ancient 
resources, towards visible, tangible, real-time 
consumption. Of course, at this stage the  
Newton Machine is more of an intervention than  
a practical solution – it is not designed to be an 
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instant fix for the world’s energy problems,  
which are complex and multifaceted.

But before our prototypes and the thinking 
behind them are dismissed on grounds of 
impracticality, it is worth noting that our everyday 
relationship with energy is also a dream, an 
illusion of through-the-wall magic. It is 
unsustainable, based on a fantasy of unlimited 
supply, when in fact it has long been operating  
on a system of sleight of hand and perpetual 
deferral. When oil supplies are dwindling,  
the short-term answer is new technologies  
of extraction or batteries made from lithium  
and other non-renewable materials. What 
Reconstrained Design (and more specifically  
the Newton Machine project) offers is a new  
way of thinking about energy – a gesture towards 
the seismic paradigm shift that is urgently needed 
to bring about a more responsible future.

Time is at the centre of this proposed shift in 
thinking. So is our relationship with nature, which 
must become balanced rather than extractive  
and exploitative. Even the generic and ubiquitous 
electrical sockets in our homes are anything but 
harmless. The apparent banality of the plug and 
socket has masked a century of unprecedented 
environmental destruction. By hiding energy,  
we have made it seem free of both limitations  
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and consequences. A temporal convenience  
such as a hot bath or a flash of light releases 
potential (stored) energy irreversibly. Buttons, 
switches and plugs conceal enormous 
infrastructures and exploitation of existing 
resources on a truly sublime scale.

Design influences desire. If in the past design 
has been used to encourage consumption, to 
make consumer goods desirable, then in the 
future we must enlist design in the fight to bring 
our desires more closely in line with our needs.  
A shift is required to preserve what has taken 
millions or billions of years to form in the past,  
and to avoid a legacy of waste stretching forward 
into the future. We have to adjust the scope  
of our consumption. Reconstraining time means 
shifting away from the behaviours that brought  
us into the nightmare of the Anthropocene,  
and living sustainably within our own modest 
scale as an animal species on Earth.
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Introduction
Power – specifically social and political power – may be defined  
as the ability to influence the course of events. Power has  
a temporal aspect, in the sense that ‘influence’ means acting  
in the present to change the course of future events. When this 
observation is applied to design, there are:  

forces (of power) that influence people (designers) and 
therefore also (designed) things.

On one level, this is not news to designers. Design practice  
always happens under a particular set of forces or conditions, 
commonly known as constraints. These constraints may be 
straightforward and indisputable, such as a physical or material 
quality – the force of gravity or the tensile strength of a structural 
beam. They can be the subject of discussion and compromise, 
such as a financial cost or a timeline. They can relate to  
aesthetic or cultural considerations, such as a fashion trend  
or social movement.

Constraints of this basic type influence the design process by 
informing choices and decisions. But constraints can also be more 
abstract, hidden, or complex, meaning that they are overlooked  
by designers as they focus on the more practical, material, and 
(seemingly) apolitical concerns described above. The pervasive 
nature of these grander constraints results in a narrower range of 
technological possibilities than we might otherwise experience. 
They keep us to a limited path or trajectory, and in some cases 
condemn us to repeating the same mistakes over and over again. 
Rather than acting directly, their path of influence is oblique.
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From another perspective, the constraints we identify in this 
essay could be described as barriers to a more responsible design 
practice. The constraint of progress dogma, for example, blinds 
future-shapers – scientists, technologists, politicians, designers 

– from the potentially negative implications of their proposals.  
The simple story of progress is: technology is good, and as long  
as technologists are un-constrained, the future will be better than 
the present. The three other oblique constraints discussed in the 
first part of this essay include: future nudge, means and ends, and 
infrastraints. The pervasive and hard-to-pin-down nature of these 
constraints means that they are often ignored, taken for granted,  
or treated as immutable laws. This acceptance serves the interests 
of those with the power to benefit from their continuance.

Underpinning the thesis is the basic question: What is a better 
future? Our goal is an improved understanding of: a) how and why 
power is exerted, b) how this may lead to impoverished or 
problematic futures, and c) how this dynamic could be changed 
from a design perspective. To address the last point, in the second 
part of the essay we draw from examples of our recent work to 
show how design can be reconstrained to reveal new pathways, 
and how design practiced apart from traditional large-scale 
oblique constraints might encourage more inclusive, holistic,  
and environmentally responsible futures.

Identifying (and rethinking) oblique constraints
Here are four oblique constraints to illustrate how design  
practice can be inadvertently restricted by indirect, but  
powerful, influences.

Progress dogma
Charles Eames once described design as ‘a plan for arranging 
elements to accomplish a particular purpose’. The appeal of this 
simple statement is that it operates across multiple scales, 
material complexities, and timeframes: from a piece of furniture  
to a city plan; from a length of wood to biological parts (now seen 
as designable through synthetic biology); or from the marketplace 
of tomorrow to a distant future world. But especially relevant is  
the phrase ‘a particular purpose’. In general terms this is the 
arranging of available elements to create useful objects, which  
are usually designed to be sold. Increasingly these elements are 
technological, and as such the designer’s role could be described 
as translating technological potential into useful, usable,  
and desirable products. The assumption is that these products 
make life better.
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Below:
Men of Progress: Christian Schussele, 1862 (image: via Wikipedia Commons)
 
p. 19 
Futurama at the World’s Fair: Norman Bel Geddes and General Motors, 1939  
(image: via Wikipedia Commons) 

p. 20 
Audio Tooth Implant: Auger-Loizeau, 2001 (image: Auger-Loizeau) 

pp. 24–25 
Iso-Phone: Auger-Loizeau, 2003 (image: Auger-Loizeau)
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The first oblique constraint we approach, therefore, is the 
fundamental belief that technological development will simply and 
inevitably lead to a better future – the constraint of progress 
dogma. In his book The Whale and the Reactor: A Search for Limits 
in an Age of High Technology (2010), Langdon Winner noted the 
link between democratic politics and an unquestioning faith in 
technological progress:

It is still a prerequisite that the person running for public  
office swear his or her unflinching confidence in a positive  
link between technical development and human well-being  
and affirm that the next wave of innovations will surely be  
our salvation.

Belief in technology has a strong foundation. Christian Schussele’s 
painting Men of Progress (1862) was commissioned by Jordan 
Mott, the inventor of a coal-burning stove, to celebrate a group of 
key scientists and inventors who were thought to have positively 
altered the course of contemporary civilisation. The group 
included Cyrus McCormick (mechanical reaper), Charles Goodyear 
(vulcanised rubber), Elias Howe (sewing machine), and William T. 
G. Morgan (surgical anaesthetic). It would be difficult to argue that 
these four inventions were not instrumental in improving people’s 
lives in significant ways. There are others featured in the painting, 
however, whose inventions were more ambivalent – most notably 
Samuel Colt (the revolving gun).

Colt’s legacy is informative, since his success in selling  
a particularly questionable agenda was built on the exploitation  
of novel techniques that highlight how power can be acquired, 
manipulated, and maintained. Colt pioneered bold and innovative 
marketing methods, such as commissioning the artist George 
Catlin to produce a series of paintings that romanticised the use  
of Colt weapons in exotic scenes with wild animals, native 
Americans, and bandits. He also solicited the support of 
government officials and other prominent individuals by giving 
them custom engraved weapons. The historian Barbara M. Tucker 
has suggested that through his marketing techniques, Colt 
transformed the firearm from a basic utilitarian object into a 
central symbol of American patriotism.

The 20th century saw a refinement and proliferation of similar 
methods of public manipulation, perhaps best exemplified by 
Norman Bel Geddes’ Futurama exhibit at the 1939 New York 
World’s Fair. The installation featured a 35,738 square foot (3320 
m2) model depicting a utopian vision of America set 25 years in 
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the future. The technology that inspired Bel Geddes’ proposal was 
the internal combustion engine, his client General Motors’ core 
product. He designed super highways to connect America’s cities, 
revolutionary run-offs allowing the cars to join and leave the 
motorways without slowing down, and the sprawl of a perfect 
picket-fenced suburbia. 

For visitors whose outlook had been influenced by the Great 
Depression, this future was compelling. It was a place that was 
clearly better than the present, and American consumers bought 
into the dream. As a result, many aspects of Futurama became 
reality. Futurama was of course motivated by other interests than 
simply creating a better future, not least the selling of a particular 
political and corporate agenda – interests that are strikingly 
revealed in E. L. Doctorow’s 1985 novel World’s Fair. As a family 
leaves the ride, the father says:

“It is a wonderful vision, all those highways and all those radio-
driven cars. Of course, highways are built with public money,”  
he said after a moment. “When the time comes General Motors 
isn’t going to build the highways, the federal government is.  
With money from us taxpayers.” He smiled. “So General Motors 
is telling us what they expect from us: we must build them the 
highways so they can sell us the cars.”

Futurama provides a valuable lesson, in that through hindsight we 
can compare the promise of a corporate future with the reality that 
came to pass. Highways were built and millions of cars were sold. 
But Bel Geddes’ vision – a vision constrained by his role as a 
designer working for a corporate client with the brief to glamourise 
and sell the technology – neglected to present obvious 
shortcomings. These shortcomings included not only traffic jams, 
smog, accidents, and road rage, but also more complex societal 
consequences such as insurance fraud or the decline of cities that 
relied on automobile manufacturing.

Far from being simply positive, then, technological progress  
is often problematic in complex and unforeseen ways. This point 
has been argued many times in the past: by William Blake and  
the Romantics, William Morris and the Arts and Crafts movement,  
and by avant-garde provocateurs like Dada. Yet somehow, as 
Winner noted, the real-life implications of technology are easily 
overwhelmed by the seductive power of a well-crafted techno-
utopia such as Futurama.

Herein lies the oblique constraint: designers, whether working 
for clients on market-focused projects or in research-based roles 
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on public engagement, are seldom permitted to explore what 
could go wrong with a particular emerging technology or its 
products. Negativity does not sell. Progress dogma has the  
effect of constraining designers under its power to present only 
positive outcomes.

Reconstraining progress dogma counters utopian future 
narratives by accepting that when a new technology is released 
into the world things also inevitably go wrong – and explores  
these possibilities in detail. The method (to borrow from Eames’ 
description of design) might be described as follows:

1. Arrange emerging (not yet available) technological ‘elements’ 
to hypothesise future products and artefacts.

2. Apply alternative plans, motivations, or ideologies to those 
currently driving technological development in order to facilitate 
new arrangements of existing elements.

3. Develop new perspectives on big or ingrained systems.

With the purpose of:

1. Asking what is a better future (or present).

2. Generating a better understanding of the potential 
implications of a specific (disruptive) technology in various 
contexts and on multiple scales – with a particular focus on 
everyday life.

3. Moving design ‘upstream’ to not simply package technology 
at the end of the technological journey but to impact and 
influence that journey from its genesis.

 One early example is Auger-Loizeau’s Audio Tooth Implant (2001), 
which was developed to examine the potential implications of 
implantable technology for human enhancement purposes. By 
proposing a plausible access point for technology to enter the body, 
combined with a tangible function that built on the growing uptake 
of mobile telephones, the project quickly captured the attention of 
the popular press and the concept was disseminated globally.

The plausible yet slightly provocative nature of the Audio Tooth 
Implant generated a huge reaction – both positive and critical.  
In fact the discussion surrounding the object was the key output, 
as Rachel Metz wrote in Wired magazine in 2006:
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Auger and Loizeau measure success by reactions to their idea, 
not the venture capital money (which Auger said they turned 
down) that stemmed from the swell of media coverage. What 
gratifies them are the hundreds of e-mails they received from 
people (including several dentists) interested in learning more, 
and a Slashdot mention that garnered 437 comments.

And more specifically this response, from a professor of medicine 
at Stanford University, which detailed the potential issues over a 
four-page letter:

Dear Auger and Loizeau,
As a physician I believe the technology you describe in your 
press release, has the potential for producing immense social 
harm. This social harm would include psychological trauma, and 
angry behaviour in both the workplace and the home …

Reconstrained design aims to contribute to the shaping of future 
narratives and aspirations instead of merely glamourising and 
implementing them. This new approach to technological 
development is timely – the disruptive technologies of today tend  
to operate in ways much less easy to comprehend, or at invisibly 
small scales. Further, contemporary technologies promise new 
levels of control of both natural and artificial systems, giving those 
in command of the technology (from states to hackers) enormous 
power to create transformative futures and prompting an array of 
complex and contestable ideas about what possible futures might 
be ‘better’ and for whom. Using designed outputs as focal points,  
it is possible to facilitate a richer and more nuanced discussion 
between: a) those who shape the future, such as policy makers 
and research scientists, b) those placed to critique potential 
futures, such as social scientists, ethicists, and public engagement 
specialists, and c) the various publics who contemplate possible 
futures, and wonder about the everyday lives they imply.

Future nudge
Product lineages are often imbued with an evolutionary logic  
that gives them the appearance of rightness and inevitability. 
Comparisons between, or conflations of, natural and technological 
evolution have been made as far back as the 19th century,  
when Charles Darwin first published his theory of evolution.  
This revolutionary work inspired philosophers, writers, and 
anthropologists (such as Marx and Engels, Samuel Butler, and 
Augustus Pitt-Rivers) to suggest that technology evolves in a 
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manner similar to natural organisms – an observation repeated in 
1967 by the economist Robert Heilbroner:

All inventions and innovations, by definition, represent an 
advance of the art beyond existing base lines. Yet, most 
advances, particularly in retrospect, appear essentially 
incremental, evolutionary. If nature makes no sudden leaps, 
neither, it would appear, does technology.

The iterative nature of technological development provides  
an ideal mechanistic logic for the related iteration of products  

– a method of classification proposed by George Basalla that 
emphasises the role of the artefact:

A theory of evolution cannot exist without demonstrated 
connections between the basic units that constitute its universe  
of discourse. In technology those units are artefacts ... it 
becomes apparent that every novel artefact has an antecedent. 
This claim holds true for the simplest stone implement and for 
machines as complex as cotton gins and steam engines.

From a design perspective, the artefact approach to classification 
is appealing because technology can be viewed simply as a means 
to an end – the application of systems, techniques and materials  
to support the existence and function of the product – and 
fundamentally acts to drive its future development. The automobile 
provides a good example. Once the car became established as an 
everyday mode of transport, its evolution followed the typical path 
described by Basalla: small increments through time, facilitated  
by specific technological advances. The latest version being the 
smart car – still clearly a car but updated using recent advances  
in sensing and computational technology.

We describe this kind of incremental change as future nudge. 
This constraint limits the designer to developing only what the 
current product could realistically evolve into. In reality it is a 
mechanism, employed by corporations: to maintain lucrative 
generational economic models, extend the life of production lines, 
pander to conservatism through avoidance of risk-taking, facilitate 
rapid object obsolescence, and encourage various forms of  
brand loyalty. It works in conjunction with progress dogma by 
profiting from the assumption that a future product will inevitably 
be an improvement on the current version.

But in reality, how constraining is future nudge? There  
are key differences between natural and technological evolution,  
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as Basalla points out when describing the difference between  
the theories of Darwin and Marx:

In Darwin’s theory biological evolution was self-generating;  
in the Marxian scheme the evolution of technology is not self-
generating but is a process directed by wilful, conscious, active 
people and molded by historical forces.

This description bears a resemblance to ‘artificial selection’, the 
term Darwin himself used in ‘Variation Under Domestication’,  
the opening chapter of On the Origin of Species:

One of the most remarkable features in our domesticated races 
is that we see in them adaptation, not indeed to the animal’s or 
plant’s own good, but to man’s use or fancy.

Importantly, both statements describe an element of agency on  
the part of the ‘selector’. Indeed there is an element of constraint 
when modifying natural organisms due to the relative un-
malleability of the subject; iteration can only be made by selecting 
specific traits from the current version of the subject (ignoring the 
possibilities for genetic modification described in Jurassic Park). 
For designers this is not the case – by reconstraining future nudge 
it becomes possible, when thinking about a specific mediated act, 
to choose from the historical-technological ‘gene’ pool. Defunct  
or outmoded technologies can be resurrected or completely new 
strategies developed that do not follow the established lineage.

One practical approach to reconstraining future nudge is to  
use a counterfactual history to provide insight into how certain 
aspects of life might look today had different choices been  
made in the past; to imagine, for example, what might happen 
 if we stepped out of a familiar product lineage. Another  
Auger-Loizeau work, the Iso-phone (2003), was developed to 
challenge the telecommunication industry’s progression towards 
efficiency and ubiquity in the mobile telephone sector. The project  
asked: What if, rather than directing development towards 
availability and mobility, a qualitative experiential approach was 
employed? The concept used sensory deprivation techniques to 
minimise distractions, facilitating a total focus on the conversation.  
This specific technique offers the designer a rich narrative for 
reimagining and critiquing technological developments and 
contemporary products.

The big question, in terms of the analogy with artificial  
selection, relates to agency: Who chooses? Who makes the 
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decisions? How do we ‘take back control’ (in that much abused 
phrase)? How can we imagine new coordinates and new 
constraints – and thus escape a naturalised view of technological 
evolution as something no one controls? At present, stepping 
outside the forward march of future nudge is a privilege of the 
wealthy. This is satirised in ‘An Ikea Catalogue From the Near 
Future’ (2015) by Near Future Laboratory, where the most 
expensive sofa, called the ‘Nostalgi’, is described as being 
reassuringly not ‘smart’ – while everyone  else is sold the next 
micro-iteration of a predictable product line.

Means and ends
In 1927 Paul Mazur of Lehman Brothers made the following  
(now infamous) statement: 

We must shift America from a needs to a desires culture.  
People must be trained to desire, to want new things, even 
before the old have been entirely consumed. We must shape  
a new mentality in America. Man’s desires must overshadow  
his needs.

The statement, made during an interview with the Harvard 
Business Review, signals the rise of conspicuous consumption  
and the worship of gadgets. Designers were, and still are, complicit 
in this process.

The philosopher Albert Borgmann has another way of 
describing this historic shift in emphasis, through what is known 
as his ‘device paradigm’. For Borgmann, things are inseparable 
from their context: we engage and interact with them in their 
worlds. Devices, on the other hand, unburden us of their contexts 
through the operation of complex background machinery; the 
more advanced the technology, the more invisible or concealed 
the machinery. In Technology and the Character of Contemporary 
Life (1984), Borgmann used the fireplace or hearth as an example 
of a thing: it provides a focal point for the household, links people 
to the local terrain through the gathering of firewood, and 
demands an idea of how much wood is required to get through  
the winter. In contrast, the central heating system ‘procures  
mere warmth and disburdens us of all the other elements’,  
while the means become invisible, intangible, controlled and 
managed by others.

Designers and consumers alike have become obsessed with 
the end, the device – the glossy and glamorous product – while the 
systems that produce these ends have become increasingly 
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Above:
Open Surgery: Frank Kolkman, 2015 (image: Frank Kolkman)
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opaque. This pathway essentially leads to automation, where 
devices (such as the Nest thermostat) satisfy all of our needs as 
efficiently as possible through techniques such as machine 
learning and prediction algorithms. Jean Baudrillard was already 
describing the effects of automation in the 1960s when he wrote 
(in The System of Objects) about the passivity of the modern 
consumer:

 
When it becomes automatic ... its function is fulfilled, certainly, 
but it is also hermetically sealed. Automatism amounts to a 
closing-off, to a sort of functional self-sufficiency which exiles 
man to the irresponsibility of a mere spectator.

The perfect example of a device is Yves Behar’s now defunct $700 
Juicero (2016), a juicer that used QR codes and a Wi-Fi connection 
to check fruit packs for freshness and refused to operate if the 
system determined that the fruit was out of date. Such examples 
epitomise the consumer goods industry’s habit of steering 
consumers towards the end, giving the designed artefact an 
almost religious status in contemporary society. This has allowed 
the means to go ignored, to remain hidden, unquestioned, or 
undetected. Bespoke tamperproof screws, non-accessible 
batteries, warranty seals, technology telling us when our fruit is 
fresh, intentional and increasingly rapid obsolescence – these 
practices are becoming the norm.

By removing the constraint of end-focus, designers can  
reclaim the means on behalf of their products and the people  
who use them. Solutions can be adapted to local terrains or can 
engage with local systems, materials and making. One fairly  
radical example is OpenSurgery, a project created in 2015 by  
Frank Kolkman. OpenSurgery ‘investigates whether building  
DIY surgical robots, outside the scope of healthcare regulations,  
could plausibly provide an accessible alternative to the costly 
professional healthcare services worldwide.’ It also ‘aims to 
provoke alternative thinking about medical innovation by 
challenging the socio-economic frameworks healthcare currently 
operates within.’ Kolkman’s original aim was to ‘build a DIY  
surgical robot for around $5,000 by using accessible prototyping 
techniques like laser cutting and 3D printing and by sourcing  
as many ready-made parts as I could find’ – a task he was more  
or less successful in achieving within the original five-month 
timeframe. However, what became a more interesting focus of  
the project was the issue of open sourcing and patent protection. 
As Kolkman explains:
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it is almost impossible to design anything related to robotic 
surgery without infringing upon someone else’s intellectual 
property. As most of the fundamental concepts that allow 
robotic surgery are patented, this also explains why not many 
alternative systems make it to market.

 
OpenSurgery, as a hypothetical reconstraint, reveals and revels  
in the system – of making, of materials, of expertise, of knowledge 
and so on. This fundamentally contrasts with the established  
and dominant model, a model that is exploited by big robotics 
corporations to protect their business interests. Whilst 
OpenSurgery did not provide a legal working alternative (due to  
the broad spread of patents held by robotic surgery companies)  
it does provoke alternative thinking about medical innovation  
by challenging the socioeconomic frameworks in which health 
care currently operates.

Infrastraints
Infrastructural and legacy constraints, or infrastraints, inform 
almost everything we do and everything we design – from food 
systems to transport, manufacturing to entertainment. We are 
locked into paths determined by decisions or choices made  
in previous eras, when the world was a much different place.  
For various reasons these legacies stubbornly persist through  
time, constraining future possibilities and blinkering us from 
alternative ways of thinking.

The remainder of this essay will focus on the subject of energy, 
which is at the heart of the Newton Machine project. Tesla’s 
invention of alternating current in the late 19th century won out 
over Edison’s direct current because it allowed electricity to be 
transmitted over large distances. This afforded the building of huge 
power stations in the countryside, generating power through the 
burning of fossil fuels and distributing it radially across national grid 
systems. Power arrives as if by magic at our houses via sockets in 
the walls. These sockets, and the plugs that are inserted into them, 
dictate how all electrical products are used and how all products 
are designed.

We have been thinking about how to change this relationship  
– how to reconstrain our approach to energy. Madeira, the island 
we live on, as a location with ample sun, wind, rain, and sea, would 
seem to be a place where renewable approaches to energy might 
thrive. What you see when you fly over the island supports that 
notion: banks of solar photovoltaic panels line several of the 
hillsides, and wind farms are exposed to the full force of the gales 
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Below: 
Kalselteng 2 coal-fired power plant (image: Jason Blackeye)

pp. 32–33 
Madeiran cliff at Praia Formosa (image: James Auger)
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blowing in from the Atlantic. However, beneath this optimistic 
surface lies a darker reality.

The problem, stated simply, is as follows. Solar PVs only 
generate energy while the sun shines. Wind farms generate energy 
when the wind blows. The wind is unpredictable and the sun 
shines during the day when most people are at work, meaning  
that energy cannot realistically be consumed in real time.  
The only viable option at the moment is to sell energy back to the 
grid; but unfortunately this conflicts with the power company’s 
business model. As things stand, users of renewables still rely  
on the grid during dark or windless periods, and therefore utility 
owners argue – with some reason – that these users should pay  
for grid upkeep.

So while the infrastructure battle continues, what else can be 
done? We decided to reimagine energy infrastructure on our island 
based on the implementation of renewables. This brings us to the 
Newton Machine and our most recent work: reconstraining energy 
through locally based bespoke design solutions.

Energy reconstrained
Electricity, as a form of energy, comes through sockets on the  
wall that deliver a seemingly endless supply. These ubiquitous and 
generic sockets determine the design of every electrical product, 
providing a neat end to the designer’s role and responsibility.  
Our lives are energy rich, but our relationship with energy is 
threadbare  ethereal and distant, a number on a meter, a bill at  
the end of the month.

 In our community-centred approach to energy we aim to break 
down the wall. One example of a design approach that goes 
through the wall is the Zimbabwe Bush Pump. The assembly for 
this clean water pump contains instructions for the whole 
community, all of whom are involved in the installation. The pump 
is designed to be robust but also fluid in its components, so that if 
one component breaks it can be replaced with something to hand. 
Our latest work is similarly committed to designing a thing that 
solves a problem such as energy storage, but does so using local 
materials, the local environment, local people and their skills.

Our first in a series of working prototypes, the Gravity Battery,  
is an open source energy generation and storage solution. It is built 
from a combination of natural materials, which provide a source  
of energy or a means to store energy, and cultural materials, such 
as tools, artefacts, and components that are made, recycled,  
and re-appropriated. We chose the research space based on our 
local context: knowledge, materials, and terrain. This is an example 
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of a new approach towards technological application that places 
an emphasis on local production over global, community 
engagement over alienation, and participation in the design 
process over the simple consumption of products.

All parts are sourced or made locally. Solar power lifts the mass 
during the daytime, storing it as potential energy. (The real-life 
context could be, for example, one of the local homes that are built 
on the cliff sides of the island.) When it is needed the energy is 
released by dropping the weight, which in turn rotates the motor 

– now a generator – to produce electrical energy. The power 
available is determined by the size of the dropping mass, the speed 
at which it drops, the gearbox ratio, and the drop distance.

The latest iteration uses a locally found scrap motorcycle engine 
as the gearbox, ready-made and super efficient, minimising 
complex making. Normally the motorcycle engine burns fossil fuel 
(petrol) to move the piston down, which is converted to rotary 
motion with the crankshaft. Rotary motion (or RPM) is modified by 
the gearbox and ultimately rotates the rear wheel via a chain drive, 
providing forward linear motion to the motorcycle and rider.

We reverse this situation: instead of fossil fuel, gravity spins the 
rear wheel, using it as a pulley attached to the falling mass. This in 
turn spins the drive sprocket, increasing RPM in the gearbox and 
finally driving the crankshaft at a speed determined by the selected 
gear, the diameter of the pulley, and the falling mass.

In practical terms the gravity battery provides a demonstration 
of how means and ends, or products and their infrastructure, can 
be reconsidered to facilitate a more engaging and responsible 
relationship with energy. We have already developed several 
functional prototypes using the battery in combination with a 
variety of outputs – such as standard and vertical (custom built) 
record players, lamps, and other domestic products, to explore 
how interactions change. Taking the gravity battery to the island  
of Eday in Orkney, Scotland allowed us to test the concept in the 
wild, using only what we found on the island (including tools and 
materials), and working closely with the local community.

What about the future?
The four categories we identified and examined in this  
essay – progress dogma, future nudge, means and ends, and 
infrastraints – are not meant to represent a fully comprehensive  
list of oblique constraints. Part of our future work will be to identify 
and analyse further constraints and find the means to rethink  
or work around them. By reconstraining design with new sets of 
coordinates, we hope to create a space in which it becomes 
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possible to apply plans, motivations, or ideologies that are different 
to those currently driving technological development – in order, 
ultimately, to facilitate new arrangements of existing elements and 
to develop new perspectives on large-scale systems.

As we described in the second half of the essay, our current 
work is with renewable energy. By thinking about what lies beyond 
the wall – local contexts, landscapes, materials, skills, culture – it 
becomes possible to develop bespoke solutions which question 
existing power relations and envision preferable futures.

But it is also about design. Viewed from the perspective of 
hindsight, Mazur’s early 20th century demand to transform the US 
from a needs-based culture to a desires-based culture highlights 
how phenomenally successful he and his public relations 
associates were in achieving this goal (think of overnight queues 
outside the Apple Store when a new iPhone is released). Designers 
were and are largely complicit in this transformation – this provides 
us with the provocation. Similar techniques could be used to 
reverse or challenge this situation, by either:

a) Transforming a desires-based culture into a needs-based 
culture, or  
 
b) Satisfying needs in more desirable ways. 

This is the motivation behind reconstrained design.
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Reconstrained Design:  
A Manifesto

This manifesto marks the first anniversary of a 
project, Reconstrained Design, launched explicitly 
to challenge the state of design: its narrowing 
pathways, prevailing assumptions, and corporate 
agendas. Our manifesto takes the form of  
a preamble which outlines the history of the 
manifesto genre and its origins in the historical 
avant-garde of a century ago, followed by a  
list of 12 tenets that put forward specific design 
challenges, each based on or challenging  
a thought-provoking quotation. With this  
text we aim to pry open new discursive and 
imaginative spaces, to force new ideas into the 
public view, to promote engagement with politics, 
technology and other facets of everyday life,  
and to upset the status quo of design thinking.
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Preamble
How to write a manifesto? According  
to F. T. Marinetti, the leader of Italian 
Futurism and arguably the greatest 
(and most prolific) manifesto writer of 
all time, the key ingredients of any 
manifesto are ‘violence and precision’.1 
Manifestos must take no prisoners, 
they must be bold and direct like the 
advertisements they imitate. From  

‘The Founding and Manifesto of 
Futurism’ in 1909 to the ‘Manifesto  
of Futurist Cuisine’ in 1930, Marinetti 
and his comrades wrote hundreds of 
manifestos across all subjects.2  
The problem with the Futurists was 
that, if anything, they believed too 
much in the future. As Marinetti 
himself put it: ‘Contrary to established 
practice, we Futurists disregard the 
example and cautiousness of tradition 
so that, at all costs, we can invent 
something new, even though it may  
be judged by all as madness.’3

This single-mindedness is what 
made the Futurists exciting, but  
in our view it was also their greatest 
weakness. They lacked any critical 
distance, to the point that they became 
cheerleaders not only for progressive 
causes like Suffragism but also for 
Fascism, war, industrial waste, library 
closures, and other downsides of 
modernity. Their Vorticist rivals in 
London, led by Wyndham Lewis and 
Ezra Pound, mocked this reverent 
attitude to technology. They called  
it ‘automobilism’, after the leading 
technology of the pre-war era: 

‘AUTOMOBILISM (Marinetteism) bores 
us. We don’t want to go about making  
a hullo-bulloo about motor cars, any 
more than about knives and forks, 
elephants or gas-pipes. Elephants are 

VERY BIG. Motor cars go quickly.’4

Also wary of technology and 
progress were the Dadaists, led by 
another prolific manifesto writer, 
Tristan Tzara. Operating during the 
carnage of the First World War, Dada 
came out as ‘definitely against the 
future’, even calling for the ‘abolition of 
the future’. Tzara brought an ironic and 
self-critical gaze to the manifesto’s 
masculinist posturing, so that while 
the 1918 manifesto begins with a 
Marinettian definition: ‘To put out  
a manifesto you must want: ABC to 
fulminate against 1, 2, 3 to fly into a 
rage and sharpen your wings to 
conquer and disseminate little abcs 
and big abcs, to sign, shout, swear, to 
organize prose into a form of absolute 
and irrefutable evidence’, it proceeds 
to tear apart its own platform: ‘I write  
a manifesto and I want nothing … and 
in principle I am against manifestos,  
as I am also against principles.’5 

The Dadaists felt that all strongly 
held beliefs were suspect. For them,  
all the old virtues were bled of  
meaning by the meaningless carnage 
of the First World War. We saw that 
somewhere in the middle of these  
two extremes was the perfect 
manifesto: at once direct and assertive, 
critical and self-aware, not taking  
itself or the future too seriously while 
being, beneath it all, deadly serious.  
That is what our provocation aims  
for: a manifesto that is neither too 
dogmatic nor too ironic. The world  
has enough of both.
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Reverse this statement 

‘We must shift America from a needs, 
to a desires culture, people must be 
trained to desire, to want new things 
even before the old had been entirely 
consumed. We must shape a new 
mentality in America. Man’s desires 
must overshadow his needs.’
 
Paul Mazur (in the Harvard Business 
Review, 1927) 6

 

Reclaim the means – stop  
obsessing with the ends

‘Modern anthropology … opposes  
the utilitarian assumption that the 
primitive chants as he sows seed 
because he believes that otherwise  
it will not grow, the assumption  
that his economic goal is primary,  
and his other activities are 
instrumental to it. The planting and  
the cultivating are no less important 
than the finished product. Life is not 
conceived as a linear progression 
directed to, and justified by,  
the achievement of a series of goals;  
it is a cycle in which ends cannot  
be isolated, one which cannot be 
dissected into a series of ends  
and means.’

John Carroll 7

One: Two:
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As things become increasingly 
automated – facilitate action  
not apathy

‘[W]hen it becomes automatic  
(on the other hand) its function is 
fulfilled, certainly, but it is also 
hermetically sealed. Automatism 
amounts to a closing-off, to a sort  
of functional self-sufficiency which 
exiles man to the irresponsibility  
of a mere spectator.’

Jean Baudrillard 8

Bring an end to this vacuous 
celebrity designer BS

‘My juicer is not meant to  
squeeze lemons; it is meant  
to start conversations.’

Philippe Starck 9

Three: Four:
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Interrupt legacy thinking and 
product lineages

‘All inventions and innovations, by 
definition, represent an advance  
in the art beyond existing base lines. 
Yet, most advances, particularly in 
retrospect, appear essentially 
incremental, evolutionary. If nature 
makes no sudden leaps, neither  
it would appear does technology.’

Robert Heilbroner 10

Rather than feed the illusion of 
invincibility, work from the reality  
of uncertainty and transience

‘Everywhere gold glimmered in the 
half-light, transforming this derelict 
casino into a magical cavern from the 
Arabian Nights tales. But it held a 
deeper meaning for me, the sense that 
reality itself was a stage set that could 
be dismantled at any moment, and  
that no matter how magnificent 
anything appeared, it could be swept 
aside into the debris of the past.’

J. G. Ballard 11

Five: Six:
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Seven: Eight:

Set aside the easier work of 
armchair critique and take up the 
more difficult work of proposing 
viable alternatives

‘It is true that I can better tell you  
what we don’t do than what we do do.’

William Morris 12

Ask yourself (before putting  
things in the world): Am I prepared 
to play God?

‘It’s not right to play God with masses 
of people. To be God you have to know 
what you’re doing. And to do any good 
at all, just believing you’re right and 
your motives are good isn’t enough.’

Ursula K. Le Guin 13
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Design ecologically

‘One merges into another, groups  
melt into ecological groups until the 
time when what we know as life  
meets and enters what we think of  
as non-life: barnacle and rock,  
rock and earth, earth and tree, tree  
and rain and air. And the units nestle 
into the whole and are inseparable 
from it … all things are one thing and 
one thing is all things – plankton,  
a shimmering phosphorescence on 
the sea and the spinning planets  
and an expanding universe, all bound 
together by the elastic string of  
time. It is advisable to look from the 
tide pool to the stars and then back  
to the tide pool again.’

John Steinbeck 14

Adopt a khadi mentality

‘True progress lies in the direction of 
decentralization, both territorial and 
functional, in the development of the 
spirit of local and personal initiative, 
and of free federation from the simple 
to the compound, in lieu of the present 
hierarchy from the centre to the 
periphery.’

Petr Kropotkin 15

Nine: Ten:
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Be patient for the quiet days

‘Another world is not only possible,  
she is on her way. On a quiet day,  
I can hear her breathing.’

Arundhati Roy 16

Start building the future you want, 
with or without technology

‘People ask me to predict the future, 
when all I want to do is prevent it. 
Better yet, build it. Predicting the 
future is much too easy, anyway.  
You look at the people around  
you, the street you stand on, the  
visible air you breathe, and predict 
more of the same. To hell with more.  
I want better.’

Ray Bradbury 17

Eleven: Twelve:
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Below: 
Gravity battery using a scrap motorcycle, Rotterdam (image: James Auger)
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Constrained

ancient resources 

device 

object

abstract

generic

spectator

throwaway

dominate nature

desires

conceal

universal

cynicism

short-term thinking

centre-periphery
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Reconstrained

real time

thing

system

tangible

bespoke

participant

fix

collaborate with nature

needs (or satisfying needs  

in desirable ways)

reveal

local

hope

long-term thinking

periphery-centre
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What is a  
Newton Machine?

A Newton Machine is not  
a thing made from 
components, but a process 
that makes relationships 
between people and things.

To make a good Newton 
Machine means making 
good relationships between 
people and things.

The purpose of a Newton 
Machine is to re-configure 
local resources (people, 
places and things) to store 
electrical energy over time.

A Newton Machine is 
designed to the following 
specifications:
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1. Renewal of existing resources
Resources are always limited. This 
becomes especially visible on the 
periphery and at the edge. We design 
for the reuse and renewal of existing 
materials, such as scrap and waste, 
that can be found to hand.

2. Innovation redefined as ‘artful 
integration’
Design innovation is redefined as the 
making of new things through the 

‘artful integration’ (Suchman) of old or 
existing resources and ideas.

3. Design solutions that are local  
not universal
Rather than designing objects to be 
replicated the same everywhere, and 
then tweaked, we design things that 
solve problems premised on the local 
environmental resources, local 
materials, and local production skills.

4. Designed things are made of  
people and places
Things are not just made of materials 
and technology. This design 
recognises and requires well-working 
social relationships to make the design 
possible (e.g. between engineers and 
craftspeople), and environmental 
relationships needed to make the 
design operate (e.g. cliffs used for 
creating potential energy).

5. Energy as a visible companion
Electricity can seem invisible, out of 
sight behind a socket, and therefore 
inexhaustible. We create energy 

‘things’ that lead people ‘through  
the wall’ – to form not just a visible 
relationship but a familiar 
companionship with energy, both  

in terms of sustainable consumption 
and generation.

6. Energy infrastructure as domestic
Energy infrastructures are vast, 
multinational-scale systems that are 
beyond the control of the domestic 
home, or of comprehension by most of 
us. We make energy infrastructure that 
is domestic and personal in scale.

7. Self-determined energy machine
Electricity grid infrastructure is often 
entangled in complex energy policy 
decisions that leave little room for  
self-determination. Our energy 
machine design supports small-scale 
electricity generation and storage  
for the self-determined.

8. Freedom from electricity  
grid constraints
We design for living outside and on the 
edge of the electricity grid network. 
Through energy storage, our design 
increases autonomy and freedom from 
energy markets, limited capacity, and 
other grid constraints.

9. Community-making machine
We design for bringing people 
together and making communities 
through the fabrication process.  
A working Newton Machine should 
successfully contribute to community-
making as well as storing energy.

10. Energy storytelling machine
A Newton Machine can exist as a story, 
on a scrap of paper, in a plan for 
designing to this specification. Whether 
oral or written, imaginary or material, a 
Newton Machine can still work to draw 
people, places, and things together.
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Artful Integration as Invention: 
Some Reflections on  
the Newton Machine and  
Its Centrifugal Forces

In 2004, in the context of a biannual conference on the 
participatory design of computer systems, I initiated a prize titled 
the Artful Integrators Award. Having spent twenty years as a 
researcher in the Silicon Valley (at Xerox’s Palo Alto Research 
Center), I was struck by the conservatism of the values that shape 
what are purportedly the cutting edges of innovation. Stuck in the 
fetishizing frames of industrial design and commodity capitalism, 
the recognition of inventiveness seemed confined to celebrity 
designers and shiny new objects. The Artful Integrators Award,  
in contrast, is given to a group of people who together have  
worked out new possibilities for collective participation in design.  
While no single element of a design might be particularly 
extraordinary in itself, the combination of design processes and 
resulting possibilities are. Past recipients have included  
The Global Fund for Women, for their inventive sociotechnical 
infrastructures of distributed grant making, and the Teaching  
From Country project, joining together scholars and designers  
at Charles Darwin University in Australia with Yolŋu Aboriginal  
elders of northeast Arnhemland. The premise of the award is  
that shifting the grounds for what counts as good design  
is tied to transformations in the systems of value through which 
inventiveness is recognised. 

The Newton Machine uses gravity to pull the collective 
imaginaries of energy futures in new directions. This is much 
closer to what anthropologist Arturo Escobar (in press) has 
recently characterised as ‘designs for the pluriverse’, as ‘a tool  
for reimagining and reconstructing local worlds’. The pluriverse 
signals the multiplicity of cultural/historical locations within  
and from which any and all designs emerge, understanding the 

Lucy Suchman, Centre for Science Studies,  
Lancaster University, UK
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‘global’ as a sign not of universality, but of the differential resources 
through which some ideas and artifacts are made to travel further 
than others. Design occurs, as Victor Margolin observes, ‘within  
a social space, and its very contingency is guided by the values 
and limits that inform particular projects’ (2002: 241). One 
implication of this insight is that design for the pluriverse needs  
to take an analysis of its own conditions, and articulation of its 
wider commitments, as integral to and inalienable from its practice.

In this respect the travels of the Newton Machine, from the 
island of Madeira, to Orkney, and on to Barcelona, are of a very 
particular kind. Rather than assuming a central site of design  
and manufacture from which the technology will be distributed,  
the Machine recognizes that its implementation will always be 
contingent and, as a consequence, radically different from one  
site to the next. We might ask, then, what connections get made 
between the different locations of its making: that is, in what sense 
is ‘the Newton Machine’ identifiable as such across its travels? 
The question is particularly provocative in this case where there is 
nothing to patent, a deliberate refusal on the part of the designers 
to delineate the machine as a device. Instead the prototype 
remains a ‘social machine’, a thing (Borgmann 1984; Latour 2005; 
Ehn 2008), inseparable from the places and relations that give it its 
form and significance.

The Newton Machine as a project plays with the ‘edge’ as it is 
figured in discourses of invention, relocating it from an avant garde 
controlled from particular centers of accumulation (of capital, 
resources), to places typically considered (by those resident 
elsewhere) as peripheral and, by implication, behind. At once 
central to our collective futures and marginalised by dominant 
industries of extraction, the Machine engages with wider projects 
in the generation of renewable sources of energy. The project 
begins with a commitment to shifting energy from the ‘out of  
sight/out of mindness’ to which those in the hyper-developed 
world are accustomed, to a presence in need of mindful attention. 
This process is facilitated by travels from island to island: in this 
case, from the relatively well-provisioned infrastructures of 
Madeira to the fragile infrastructures of Eday, where the labours  
of infrastructure making and maintenance are always proximate 
and visible. At the same time, this movement allows us to see more 
clearly how the long-standing self-reliance of Orcadians provisions 
them to take the lead in demonstrating new approaches to  
making alternative energy futures, limited only by the capacity of 
connecting cables to return energy to the grid. In the best case this 
simultaneously undoes the linear geometries of colonialism that 
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figure ‘progress’ as movement along a given trajectory, defined by 
those who locate themselves at its apex, in favour of a pluriverse of 
located and multi-directional inventiveness (see Escobar in press, 
Mignolo 2012).  

At once playful and serious, the Newton Machine begins by 
acknowledging the particular geographies of the island of Madeira, 
including its vertiginous cliffs and consistent abundance of sun 
and wind. Assembling these into a thing that both powers an 
electrical device (and in turn, the voice of Johnny Cash), and lends 
itself to charismatic demonstration, the Madeiran prototype 
launches the imaginary of gravity batteries as things that might 
travel. After some initial scepticism and across some old frictions, 
the community on Eday is won over, and after some brucking about 
(see Watts, this catalogue), the machine is transduced into the 
driver for a Casio keyboard on which a local musician is able to 
generate an Ode to Joy.

Re-enacted in Barcelona, the Newton Machine travels with its 
stories to generate a further set of relations among those 
interested in its possibilities. In the context of the city, local 
reconfigurings of the Machine will require further engagement 
with global designs that are more resistant to change than the 
experimental prototypers of Madeira or the artful integrators of 
Orkney. These include extended networks of political and 
economic interest and their associated grids, designed for the 
centralization of energy provision and the management and control 
of its distribution. Finding the workarounds through which spaces 
of possibility can be opened up to artful, pluriversal integration as 
a mode of design in this urban centre, then, requires una forma 
distintiva catalana d’inventiva.
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Eday Newton Machine
Instruction Manual

The following instruction manual is reconstructed 
from ethnographic fieldnotes, taken during the 
Newton Machine workshop on Eday island, Orkney, 
Scotland, November 2017.

It began on a high terrace café in Madeira, drinking 
bica, so one origin story goes. Two islanders looked 
out over the landscape and said, I have an idea: 
energy storage using gravity.

– Origin myth for Newton Machine, gravity battery 
project

It began at an airport, so another story goes.  
Or maybe it was on a wet, stormy flight home to 
Orkney. When two islanders, sitting next to each 
other, looked out over the landscape and said,  
I have an idea: energy storage using tide, wind,  
and hydrogen.
 – Origin myth for Surf n Turf, hydrogen fuel project 
on Eday

On Eday, I walk out onto the grass edge of the island 
in pilgrimage. My eyes absorb the yellow strip light, 
hanging, distant in the heavens of the sea: the world’s 
largest tide energy turbine on the electric grid.

The film-maker gets permission for us to visit the 
community wind turbine. Its hidden away, on the far 
side of the island, facing the sea, where it turns, 

Laura Watts
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protective, over the tide energy test site. I turn over 
on the last night, and wish we had made it there.

It all fits. It is all FITs. Feed In Tariff: the income  
the community receives from electricity generated 
by their wind turbine. It keeps the island turning  
over, generation to generation: buying the house on 
the street so new families can move to the island, 
bringing their future with them. 

Orkney generates more renewable energy than  
it uses, but the cables are too thin, not all the 
community wind turbines will fit. The smart grid 
switches wind turbines off when it has to, ten 
minutes here, hours there. The community loses 
income, a few minutes here, a few hours there.

Up from the surf comes tide energy, up from the  
turf comes the wind turbine. Pressed into bars  
within the island hydrogen electrolyser. Future fuel 
for the ferries.

“That’s what we call the Frankenstein Switch,”  
he says, pointing at the control panel for making 
hydrogen fuel. Red for danger. Green for safe.

“It’s the place. It’s not me,” he says, the twinkle in  
his eyes all island sky. “Where in the world could a 
blind, ageing hippy play with this kind of stuff?”

I’m told, tongue-in-cheek, that when the apocalypse 
comes, this is the place to be, to survive and thrive, 
into the future.

We’ve taken a hundred and thirty-seven homes  
out of fuel poverty, he says, with rightful pride, 
having run a business for investors to do the right 
thing: buy a micro wind turbine to generate money 
for them, and energy for the other.

Eday is the Home of Renewable Innovation, he tells 
me, and watches as I remember the tide energy 
turbine, the community wind turbine, the micro wind 
turbines, the hydrogen fuel; watches as I grin in 



58 Reconstrained Design

agreement. The Newton Machine has, indeed,  
come home.

“We’re thinking seriously about buying our own plane 
and a pilot,” he says, without blinking. “So  
our kids can commute to school on the mainland.” 
‘We’ always means ‘the island’.

Eday dreams off-grid: off-grid airport, off-grid energy, 
off-grid school, off-grid clouds of data, beholden to 
no-one.

Our first task is to get the ferry to Eday. We fail. The 
wind has beaten the waves to froth and the boats to 
port. We fall-back to fish ’n’ chips and an early night. 
Try again tomorrow.

The old kirk floor is a foot deep in brown soil–pigeon 
soiling. As we wade through, under broken eaves 
and broken glass, we wonder: how many pigeons, 
how long?

Pigeon shit preserves: a desk, sofa, fan, radio, 
electric typewriter, vacuum cleaner, Kawasaki 
motorbike more rust than red paint. James tries the 
kickstarter. “Jeez, it turns over!”

Bruck, Orcadian dialect word: (verb) to bruck aboot, 
to rummage in old kirks and cupboards for useful, 
forgotten things; (noun) bruck, rubbish that never 
reaches the end of its useful life, all things may yet 
have a future purpose. 

The old bronze bell from the sunken steamship  
sits in the church cupboard, under last year’s tinsel 
and a Christmas tree. We think: weight, mass, 
Newton Machine.

We meet in the island lounge not-a-café with sofas 
and chairs and tea-not-for-sale. Islander Andy has 
brought his TV, quick through the rain, so we can 
show and tell.

Tools talk: Phil has a welder. Mike has a lathe. What 
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about aluminium? Could we use nylon?  
Angle grinder: check. Diamond cutter, socket set, 
multimeter: check, check, check. Motorbike, not too 
far gone? Mick has one in his shed– look, he’s just 
outside! Grab him, never mind yer socks. 

Geese scatter as we pull the bike out, into the 
twilight, more straw than steel. It takes an axe to free 
the wheel, three people to push our hoard up the wet 
hill to the road, then a few phone calls to find an 
islander with a van we can fill with our victory scrap.

Our scrap bike has no chain. On an island of  
a hundred and thirty people, with the next ferry 
delivery in two days, we learn the fine art of phoning 
around in faith. 

Captain Clive flips open his magnifying glass, takes  
a reading from his phone, and calls an enterprising 
islander for another favour.

The island’s shop shed has become a hanger bay  
for constructing a Newton Machine that we hope 
will draw on gravity and fly. 

He is the island firefighter, airport ground crew, tide 
energy engineer, submariner, museum curator and, 
now, Newton Machine maker. He is not uncommon.

A molten ball of sparks fills the room, as though  
a meteorite has fallen. The angle grinder roars.  

“It looks almost Space Age,” Mr. Health and Safety 
says to me, nervous.

The rain falls like iron arrowheads bouncing off the 
roof – a day long rage of rain. “Bloody hell!” says the 
visitor, and risks peering out the door to take pictures.

The quiet islander family (wife, husband, sons,  
and tractor) become a bedrock of quiet can-do: can-
do smelting, can-do drilling, can-do kitchen (replete 
with kettle, tea, jaffa cakes, and jammy dodger 
biscuits).
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Halogen lamps from the film-maker keep us in  
light, even as the northern sun dims and shudders  
on the horizon.

Bread crucible or sand crucible to smelt aluminium 
into missing parts? In the mix is a plastic bottle, 
beach sand, one saucepan, and a blowtorch.

The brush hisses over the concrete floor, sweeping  
it clean. Our frozen feet clatter for the car. All done, 
and done in, for the day. 

Counting in gears: forty to nineteen from back 
sprocket to front; eighteen to one from front to 
engine; another three to one, here; plus the motor, 
another thirteen to one. That gives you… one 
thousand, four hundred and seventy-eight… to one.

The Lathe is a two-hour novella: a wondrous secret 
side room; a tragic breakdown; some extended 
action where an antique manual is consulted and 
Allen keys are found in a rusted bundle, like the keys 
to Bluebeard’s castle; final tragedy is averted in  
a ground metal ending.

The Sandwich Maker, a Pro, lays out a worktop  
of bread slices, fills the hostel with smoking bacon, 
and makes a sackful of butties that we haul over to 
the hungry.

Phone tag: A calls L to ask J to call C to get the 
number to call D.  Who is ‘it’.

Here’s the deal: we get to borrow the electric 
keyboard if we fix it first, and fix it again, if we break it.

I follow the cable: a coil found in a plastic bag, one 
end soldered to the keyboard, the other spliced into  
a voltmeter and motor. He starts the motor, watches 
the meter, presses a key… a note sings out.

This is the point: the motor is plugged-in at the wall 
to charge, and the wall is connected to the 
community wind turbine, the tide energy turbine,  
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the hydrogen fuel cells. The Newton Machine goes 
through the wall to the island.

I won’t go into the old sprocket and chain story.  
It was not a relationship that was meant to be. 

It is a Shed of Marvellous Things: twine, motors, 
wheels, and a diffused World War Two bomb, I think.

We let go of an impossible dream: our machine 
rising up the walls of a Viking quarry, where 
Norsemen once cut stone to make a cathedral 
powerhouse.

Demonstration day dawns, dry and thankful. We are 
not ready, as expected. No drama.

From under some island hill, a flatbed truck appears, 
filled with traffic cones like orange standing stones. 
We arrange them in a square.

The school children show us their Newton 
Machines. Their components: cherry picker, solar 
panel, cow feeder, automatic milker, tide energy 
converter, dinosaur, robot, happy cows, and happy 
farmers. We seem unimaginative, by comparison.

The maestro sits at the keyboard in his shorts, and 
begins to play. He closes his eyes, hands heavy,  
and we are lost with him, in the quiet bravado, in the 
Beethoven, ‘Ode to Joy’.

The trolley wheel becomes a pulley on the end  
of a metal pipe, on the end of a tractor fork, tied to  
a water can. We cut the rope length using a lighter. 

Transduction: energy changing form. Water. Mass. 
Energy. Power. Sound. 

Someone wonders how much water should be  
in the can. Mass matters when you’re hotwired into  
a lightweight music system.

Have you ever tried to explain Potential Energy to  
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a six-year-old? Or, harder still, to a headteacher?  
Hint: hold up something breakable.

The Eday Newton Machine is an epic saga, replete 
with last minute plot twist: the motor fails to perform.

It is a machine always in-the-making: a bike part 
makes a socket, to make a drill connect to the 
crankshaft, to make it go.

The community watches as the drill, charged by the 
community’s wind turbine, drives the crankshaft, 
that raises the water, that stores the community’s 
energy.

The water weight hangs under the clouds, ready  
to fall…

Weight, falling, pulls the twine, turns a gear, turns  
a gear, that turns a motor, that makes the power,  
that drives the electric piano as the musician plays 
(for the crowd: Meet the Flintstones). We laugh,  
we cheer.

The Eday Newton Machine completed the circuit, 
connected us together: the people, the place, the 
parts, all found. We’re still humming along.
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The Century of the  
Artificial: Remaking Making

People who do not have even a modicum 
of hold on their present will not muster
the courage to get a hold on the future.1
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In a seminar given just before the millennium, devoted to exploring 
some aspects of thought in the twentieth century, the philosopher 
Alain Badiou defined the essence of its method through an 
apparently simple, but nonetheless crucial, question: ‘What’, he 
asked, ‘was thought in the century that was previously un-thought  

– or even unthinkable?’2 
This question is no less pertinent for us. The issues that we are 

faced with concerning our own century – a century that we are 
already uncomfortable with; one that, perhaps with good reason, 
we appear to fear more than we welcome –  cannot be addressed 
unless we understand the relevance of Badiou’s query for own 
times. To ask what is thought in a century that was previously 
‘unthinkable’ is to ask how the onset of new circumstances and 
conditions open the possibility, indeed force the necessity, of 
modes of thought (and thus also modes of acting) that could not 
have been previously conceived (or could so only in incomplete 
forms). This asks us both to recognize the previously un-thought or 
unthinkable (to see it) and to grasp through it the implications for 
understanding the nature (the historicity) of these moments – in 

Clive Dilnot, Professor of Design Studies,  
Parsons School of Design
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short for understanding the nature of the times in which we live 
and what this nature both allows us and impels, even forces us  
to think.3

Applied now to our times, this century – and thinking this now 
not through the lens of philosophy but from the perspective, let us 
say, of the citizen seeking to understand and to act well in these 
times – the question becomes: What is now thinkable for us to 
think, and act and do, which was not thinkable, actable, doable 
even at the end of the last century? What has essentially changed 
for us? What is now both possible and necessary to think, to 
understand as the basis of how we should act?4 Finally, why is this 
so significant for us? And is so perhaps most crucially in an area 
where we might least expect it, in the realm of making?

There are two broad answers to this last question. The first 
comes back to the question of the nature of our century, to the 
peculiarity of the times we inhabit. We live in a moment that we 
have by no means got the measure of.5 On the contrary, a very good 
argument can be made that our general shared unhappiness is 
precisely the feeling that ‘things are not right’, meaning by that that 
the answers we are given to the question of how, in this century, 
we should think and act, are deeply unsatisfactory. Neither the 
economic model we are proffered nor the permitted forms of 
expression6 (social media) are adequate to the challenges that we 
face. Neither permits the depth of reflection and re-thinking that 
we require to create serious alternatives to a status quo that seems 
increasingly inclined towards chaos and incipient disaster. Our 
sense, indeed, is of a system (or systems) essentially out of control.

But that we do not have the measure of our times is also a matter 
of our failure to ask ourselves what it is that this century makes 
possible to think (and act and do) which was not possible, perhaps 
not even thinkable, even in the final decades of the last century.

To ask this is in turn to ask a deeper question about the changed 
conditions under which, and in relation to which, we can and must 
now think and act. We are aware of acute differences between the 
world we inhabit today and the conditions of the world even thirty 
or forty years ago. But it is precisely what thrusts itself forward for 
attention – the overwhelming subjective as well as objective 
predominance of the digital – that all but obscures the actual shift 
in the conditions of existence that obtain for us today.7 In a similar 
way, while we today evoke ‘The Anthropocene’ as a condition of 
our times we fail to reflect on the fact that the latter is itself merely 
a symptom of a much deeper shift in the nature and character of 
what now-is. That shift is better described as the onset of the 
artificial as the totality of the world: the shift whereby it is today 
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(and for the rest of human futures) the artificial and no longer 
nature that constitutes the effective horizon, medium and prime 
condition of experience of the world. It is this movement that can 
be dated, in our terms, as beginning with the ‘great acceleration’ 
after 1945 – the post-war acceleration in production, consumption, 
population and consequently of the impact of artificial systems on 
the natural world,8 and whose first maturity is marked by the 
generalized scientific agreement on the onset of the Anthropocene 
around 2005 – which today constitutes, for good and ill, the prime 
condition in relation to which we act and think. In certain ways, our 
too simple acceptance that we have entered the geological epoch 
of the Anthropocene masks this deeper transformation.

That the transition to this new condition has a barely 70-year 
history; that we are scarcely out of the first decade of living within 
the artificial as totality perhaps explains our failure so far to take 
the full measure of what is now the case. The situation is complex 

– far more so than can be rendered here – but certain points are 
already clear.

1. The internal and external dynamics of the world-as-artificial is 
not that of the industrial epoch. Even vis-à-vis the advanced 
industrial economies of the end of the twentieth century, the 
world-as-artificial is qualitatively other in its structure and its 
mode(s) of operation. This opens new possibilities, but more 
specifically, since the artificial is, by definition, the realm of that 
which could be other (the world as artificial is radically 
contingent: possibility is structurally encoded in the artificial in 
the way that we say that law is encoded in natural phenomena), 
this means that, in a specific sense that bears on the 
configuration of things, the Artificial is without Law. In the 
artificial Law is replaced by configuration and the proposition, 
where the latter is understood not as a simple assertion of fact 
but a proposition that has a double condition: ‘This!?’ We inhabit 
a realm then where all making is ‘after certainty’.

2. The conjunction (to over-simplify) of technical systems, 
symbolic systems and the artificial transformation of natural 
systems produce a totality, at global level, which eschews the 
possibility of any direct relation to natural systems. Today, our 
interactions with the world are only possible through the 
mediation of the artificial. This means that we are wholly 
dependent on the artificial: on the forms and character of the 
configurations of the artificial as they mediate our relations not 
only with each other (and with the artificial systems we exist 
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through) but with every living system on the planet. Dependency 
is now the condition of our being because the forms of our 
species’ continuity (and the being of other living entities on this 
planet) now lies in the manner – the forms, the configurations – 
of our negotiation with what we have made. There is a direct 
relation between the forms of lives and the forms of how we 
mediate the artificial. To put this slightly differently, our finite 
condition, which is that of negotiation and mediation of the 
artificial (subject-object/object-world) is now our ‘metaphysical’ 
condition, i.e., it is the determinant of both ‘what is’ and what we 
understand as the truth of our condition. It is no longer nature 
(or God) who determines us, but our own artifice. It is not too 
much to argue that the occurrence of the world as artificial-in-
totality and our resulting dependency on what we make and on 
capabilities of what we make to mediate, well, our relations with 
natural systems and other living things, with each other (at all 
levels of interaction) and with the artificial systems and 
infrastructures that we have constructed (and which is not in 
itself separable from these living moments) forces our 
acceptance of this dependency on what we can make as the 
only model of being adequate to the condition we have created.9

3. If we live now within a dependency on the nature and 
character of what we make we also live within the realm of the 
possible now not as a ‘theoretical’ condition but as an endemic 
quality of what now is. By definition, artifice is the realm  
of the possible. In it there is, strictly speaking, no certainty 
(artefacts obey local laws: no law determines the configuration 
of things).10 This breaks immediately with the aspiration of  
the modern period, which was to secure action on the basis  
or on the ground of what was certain and therefore could be 
calculated in advance (and which hence projected and 
conceived of Being in terms of ‘objects that could be controlled 
and seen through calculation’11). In the artificial this model of 
objects and thus of Being cannot be sustained (no matter the 
efforts of Silicon Valley and ‘big data’ to prove otherwise). The 
internalization of the possible, together with our dependency on 
the complex mediation of artificial systems whose attunement 
and resonance cannot be modelled on calculation but only 
through how they negotiate and mediate incommensurability 
compels a different understanding. The object (at whatever 
level) is no longer that which is certain: it is rather a proposition; 
an exploration – necessarily speculative, in the deepest sense  
of this word, of what might be. To put this in its starkest form, 
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and to repeat the point above, what distinguishes the artificial is 
that it is without Law. In it every artefact takes  
on the character ‘This!?’, i.e., every artifact is now a proposition.  
It contains, implicitly or explicitly, an argument concerning its 
place and role in the world.
 

If we now come back to Badiou’s question we can see that, for us, 
it becomes the question of what can now be thought in relation to 
these developments. What is it that the artificial as constituting the 
totality of the world both enables and necessitates (requires) us to 
think? What is now opened as ‘thinkable’ (and actionable) that was 
previously ‘unthinkable’ or beyond the boundaries of ‘permitted’ 
action? And in relation more specifically to making, what then is 
the role of making today? How must making be thought of, how can 
it be practiced, such that it can be adequate to the necessities and 
the possibilities of the world-as-artificial, to our now absolute 
dependency on the qualities and capabilities (using these words in 
their very widest sense) of that which we make?

 
II
One partial answer to this question, at least at the level of how we 
conceive the role and functioning of making (which clearly, for the 
sake of all our futures, has to be different to the utilitarian, not to 
say in practice brutal, conception of making and its costs accepted 
in the industrial period),12 is given by a second response to the 
question we began with. This response directs us to what is at 
stake in this idea of our collective (re-)learning of how to make. It is 
best caught in a beautiful proposition by Elaine Scarry. In her still 
unsurpassed study of making and unmaking, The Body in Pain, 
Scarry argues at one point that ‘the on-going work of civilization is 
not … making x or y … but making making itself, “remaking making”, 
rescuing, repairing, and restoring it to its proper path each time it 
threatens to collapse into, or become conflated with, its opposite.’ 
The proposition comes at a moment when, at the beginning of the 
fifth chapter, ‘The Interior Structure of the Artefact’,  Scarry is 
asking about the general absence in our thought of ‘appropriate 
interpretive categories’ for understanding and dealing with 
concussive events, particularly acts of un-making persons, as in 
torture or war – and hence, conversely, of the making of persons.  
It is worth giving the full context:

The possible character of these needed-but-missing interpretive 
categories is suggested by the preceding chapters, for each of 
the human events examined there was found to be inextricably 
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merged with questions of making and unmaking: torture  
and war are not simply occurrences which accidentally 
deconstruct the made world but occurrences that deconstruct 
the nature of making itself, conversely, western religion and 
materialism suggest that the ongoing work of civilization is not 
simply making x or y but ‘making making’ itself, ‘remaking 
making’, rescuing, repairing, and restoring it to its proper path 
each time it threatens to collapse into, or become conflated 
with, its opposite.
 

She adds, significantly:
 
These interpretive categories would, if themselves unfolded and 
developed, also make it possible to enter and understand other 
concussive events, whether arising on the unreachable ground 
of a distant past, or on the more important (because reachable 
and repairable) ground of an approaching future.13

 
Scarry’s ‘answer’ inverts the expected relation. If, collectively, we 
currently give making any kind of ontological status at all (that is 
when it is not dismissed as merely utilitarian, the production of 
‘means’ not ‘ends’)14 we think of it as the expression of civilizations 
(the Cathedral as the expression of the medieval conception of the 
world created by God). Scarry insists, in effect, on the reverse: That 
the underlying work of ‘civilization’, now thought of as a verb not a 
noun (as applying in the general and not in the particular – and 
without the usual accoutrements that attend the use of the term),15 
is to secure, or to try to secure, making. Conversely, civilization’s 
failures are those points where unmaking (destructiveness,  
de-futuring, war, torture; poverty, famine and so on) is allowed, 
even at moments encouraged, to predominate; where making is,  
in effect, no matter how extraordinarily conceived (the atom  
bomb), subordinated, intentionally or by default, to unmaking.  
(That unmaking is the very condition of destructiveness, for 
persons as well as things, is caught in a formulation by Badiou, 
when he summarizes the ‘long tragedy’ of the middle period of the 
twentieth century, from the onset of the First World War in 1914 
though the Death of Mao in 1976, as a ‘tragedy of the unfeeling 
manipulation of human material’16 – a point which in turn recalls 
Georg Lukács’s line: that ‘Where the world of the object is no 
longer taken seriously, the seriousness of the world of the subject 
must vanish with it’).17

Scarry’s civilizational project (one should read this term without, 
for the moment, the arrogating connotations of ‘Civilization’ 
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capitalized)18 is therefore not a mistake. Given the absolute 
dependency of the human on the world (re-)made (in however 
minute or all-but-absolute ways) then sensitivity to modes of 
making and their sustainability across time is an essential work  
of ‘civilization’ in the sense Scarry uses this term. Moreover,  
Scarry’s thesis finds an echo in unexpected places. Consider  
the final paragraph of Chapter 5 of Herbert Simon’s The Sciences 
of the Artificial:

 
The proper study of mankind has been said to be man.  
But I have argued that people or at least their intellective 
component may be relatively simple, that most of the  
complexity of their behavior may be drawn from their 
environment, from their search for good designs. If I have  
made my case, then we can conclude that, in large part, the 
proper study of mankind is the science of design, not only as  
the professional component of a technical education but  
as a core discipline for every liberally educated person.19

 
By ‘good designs’ Simon means good mediations (‘interfaces’ in 
his language). On this view the complexity and density of human 
activity is fundamentally directed towards that which through 
making, through what is made (and through how it reciprocates), 
through in short ‘good designs’20 enables the continuing making  
of human lives. Nor is this view as trivial as might easily be thought. 
Simon’s argument comes at the end of a long chapter (indeed 
series of chapters) where he has been seeking to think through 
precisely where human complexity lies. His conclusion that it,  
and thus our complexity, reside first in the environment(s) with 
which we must deal (natural and man-made) and then second  
in our search for ‘good’ ways of negotiating and dealing with  
these environments throws attention not on where we like to  
have it (within the human brain per se - hence today the love of 
neuro-imaging) but within the human subject as he/she grapples, 
individually, in groups, collectively, with dealing with the 
environments with which we engage; that engagement being,  
of course, the very locus of consciousness. 

Despite their difference in language and starting points Simon 
and Scarry are therefore not far apart. Both are drawing attention  
to the ontological dimension of making. Both refuse, in effect,  
a purely technological or technical view of making that reduces  
it to creation of ‘means’ (‘devices’ in Alfred Borgmann’s term).21  
Both propositions introduce by implication a significant quantum 
of sensitivity qua the environments in which making takes place 
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(persons/living things/natural and artificial systems). As we are 
increasingly forced to concede, this sensitivity is all the more 
required today because human action not only makes, it also (often 
violently and destructively) un-makes. This is most obviously the 
case in war and violence; in the capacity for destructiveness (and 
self-destruction) that has been forever a force for desolation and 
which over the last century and more has threatened to become a 
pathological condition.

But we must also think here of the un-making actions of making 
itself. Making is irretrievable from un-making. Under the slogan 
‘creative destruction’, the Austrian economist Joseph Schumpeter 
famously celebrated this as an integral part of capitalism’s dynamic 
(‘the problem that is usually being visualized is how capitalism 
administers existing structures, whereas the relevant problem  
is how it creates and destroys them’).22 Marx’s entire work is an 
exploration of what is made and un-made in industrial capitalism. 
The most obvious instances of the latter are the expropriation, 
exploitation and violence foisted on natural beings (including 
human beings) as a result of economic demands. But un-making is 
not confined to the natural world. The making of the Caribbean as  
a nexus of sugar-producing islands was accomplished only by the 
un-making, first of their indigenous populations, and second of the 
lives of the slaves brought to those islands. The truth, difficult 
though it may be for us to face, is that barbarism (the un-making  
of the human), greed (the unmaking of economic life) and 
desolation (the un-making of nature) are endemic to the acts of 
making. The paradox that arises from this condition is that, to the 
extent that the world-made becomes, as today, the effective totality 
of what-is, so the world also becomes increasingly at risk of 
becoming the world radically un-made. In this context Scarry’s 
‘civilizational act’ of re-making making takes on new resonance. 
Her insistence that making is less the product than it is the aim of 
‘civilization’ re-orientates the work of civilization. The echo is of 
course two-fold: it is only through making that civilization comes 
into being at all – which is then precisely why it is the (best) work of 
civilization to be responsible for ‘making making’; ‘for rescuing, 
repairing, and restoring it to its proper path every time it threatens 
to become “unmaking”’.

But today there is a twist to Scarry’s thesis. This lies not only in 
the acute danger in which making now finds itself; perpetually 
threatened as it is by current conditions, and thus threatened with 
collapse into, or becoming conflated with, un-making. It is also, 
structurally, that under the condition of the artificial-as-world the 
thesis reverses. It was the ongoing task of civilization to ‘rescue’ 
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making, up until the point at which the made-world becomes world, 
becomes a totality of the made (becomes, in short, the world as 
artificial, a world at once threatened by extreme danger and yet 
which also now contains objectively, genuinely Edenic 
possibilities). But it is just here that the turning occurs. The 
dependency of ‘civilization’ on making means that it now becomes 
the ongoing task of making (as re-making) to re-make civilization; 
to rescue, repair, and restore it to its proper path every time 
disintegrating civilization threatens to become desolation; 
threatens to create the conditions for inhumanity. ‘Making’ in this 
sense becomes the civilizational act of making the fundamental 
conditions of existence: making them such that the ongoing 
human making of the world continues to be possible. To put this 
slightly differently, ‘making’ now becomes understood as the 
project of designing, on behalf of ‘civilization’, (a new) making 
against (existing) varieties of un-making. Making today is the 
project of using the remaking of making to re-make civilization.

But now a second reversal of Scarry’s thesis occurs. Whereas 
she correctly pointed out that, at least historically, ‘the ongoing 
work of civilization was not … making x or y … but [re-]making 
making itself’, today under the conditions of the wholesale 
artificiality of the world, ‘remaking making’ occurs also, even 
principally, through how we remake the instances of  x and y. ‘x’ 
and ‘y’ are not the ends of making, rather they stand for the variety 
of specific ways that ‘making’ (as re-making) can realize itself in 
the world; can have its effects. We re-make making and we 
exemplify that re-making in what and how we make. Our search for 
‘good designs’ is today a search for good ways of making and 
re-making the world and institutions, its dynamics (economic, 
technical), in relation to other living things and natural systems. 
Notice, however, what this last point implies. That (re)making ‘x’ 
and ‘y’ becomes one of the crucial means of re-making civilization, 
of ‘rescuing, repairing, and restoring it to its proper path’, means 
that the making of specific things is now charged with taking on 
board the tasks of making civilization. Making in this view becomes 
a way of understanding the world and its possibilities (c.f., again 
Simon: ‘One can envisage a future, however, in which our main 
interest in both science and design will lie in what they teach us 
about the world and not in what they allow us to do to the world. 
Design like science is a tool for understanding as well as for 
acting’)23 and, in the same moment, a way of encompassing or 
reaching out towards what Scarry called the ‘reachable and 
repairable ground of the approaching future’. It is both the 
exposure of how existing forms of making and existing patterns  
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of civilization (patterns of power) can lead to impoverished or 
problematic futures (critique) and the exploration, at once 
indicatively and in actuality, of how (affirmatively) these dynamics 
could be changed; of how making (in the language of this project) 
can be ‘re-constrained’/re-configured to reveal new pathways/new 
possibilities and hence new approaches to taking the measure of 
possible futures.

 
III
Given the project to which this paper at least loosely refers is 
concerned with emphatically practical outcomes (albeit in the 
deliberate format of the re-categorization of ‘practical’ and 
‘purpose’) it might be useful to try, in conclusion, to demonstrate 
how the somewhat abstract possibilities sketched above might be 
translated into actionable precepts and criteria. Such translations, 
from ‘state’ descriptions to ‘process’ descriptions, are never easy. 
One can rarely read the one directly out of the other. Practice has 
its own demands. It cannot be pitched as a projection of theory. 
One needs intermediaries, concepts and acts that mediate 
between concepts and reality and which allow on both sides for 
movement. But if we are to try, perhaps the practical force of what 
is opened by these discussions is contained best (or ultimately 
strongest) in the idea of ‘... designing (a new) making against 
(existing) varieties of unmaking ...’.

The question of course is how this might be thought and 
achieved. An immediate problem here is how we understand 
‘making’ - that is as principally a technological activity; that which 
makes things (i.e., objects, devices) that ‘act’ or do (in the 
seductively simple sense of the line from Eames that James Auger 
and Julian Hanna quote in their essay in this catalogue), ‘a plan for 
arranging elements to accomplish a particular purpose’, or (in the 
terms of this paper) in the sense Elaine Scarry intends it where 
through the projection and through the reciprocity24 that making 
things entails, making can never be distinguished from the making 
(and unmaking) of living subjects (and by extension the living 
world). It is the second sense of course that Scarry has in mind 
when she proposes that ‘the on-going work of civilization is not … 
making x or y … but making making itself, “remaking making”, 
rescuing, repairing, and restoring it to its proper path each time it 
threatens to collapse into, or become conflated with, its opposite.’ 
It is also, ultimately, this sense that is spoken to when we reverse 
her thesis, and have as the task of now the ‘re-making of making’ 
as a contribution (in no wise negligible) to the task of re-making 
civilization itself (‘rescuing, repairing, and restoring it to its proper 
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path’) precisely because, through conditions that we have created, 
it is threatening – and will increasingly threaten – to collapse into, 
and become conflated with, its opposite.

The task is then to re-define or better re-articulate ‘making’. 
Articulate here does not mean merely to articulate in words. 
Articulate is to articulate in practice as well as in thought, it is  
to set up, through the exploration of other forms of making,  
a circulation of thinking and experiencing. This idea of a 
constructed circulation of thought and experience is given in 
another sharp observation by Alain Badiou. Talking about how one 
thinks about practices Badiou notes: ‘I call thinking the non-
dialectical or inseparable unity of a theory and a practice.  
To understand such a unity the simplest case is that of science;  
in physics there are theories, concepts and mathematical formulas 
and there are also technical apparatuses and experiments. But 
physics as a thinking does not separate the two. A text by Galileo  
or Einstein circulates between concepts, mathematics and 
experiments, and this circulation is the movement of a unique 
thinking.’25 With all due allowance for the differences entailed 
between a sphere of knowing and a generalised realm of practice, 
the parallel is clear – as is the notion that it is the circulation of 
thought and doing set in chain within a practice that opens or 
creates, as Badiou notes, ‘the movement of a unique thinking’.

If we were now to, perhaps prematurely, read the parallel with 
making (and thus with design – which I am now reading as a 
practice of making imbued with reflection and undertaken, in part, 
with even experimental intent), it might go something like this:

In making (design) there are situations, concepts, schemas, 
methods, but there are also processes, models, prototypes, 
realized entities … (re)making as a thinking does not separate 
these moments. What re-making configures, models and 
propositionally realizes circulates between these moments  
and this circulation is the movement of a unique thinking.  
Re-making, in short, is ‘the inseparable unity of a theory and  
a practice’ where its thinking is realized in and through this 
circulation, and in the configurational structures of what results 
and exemplifies this thinking, that which is produced (modeled, 
realized) and which stands always as a (doubled) proposition: 
‘This!?’26

It has to be noted here that ultimately, and indeed not so ultimately, 
any adequate form or forms of making otherwise (e.g. as 
sustainment) has to engender such a thinking: such is precisely its 
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project: to make (in real terms) but also to articulate: to set in train 
a different way of conceiving, understanding, appreciating, valuing, 
the made.

 The practical problems entailed here are significant. They 
require their own articulation. One is doing something here close to 
what the designer and educator Johan Redström noted in a 
paragraph to this end in a recent essay on design research. In the 
conclusion to his work, entitled ‘Transition Theory’, he says this: 
‘This book opened with the suggestion that as design research 
engages in the making of many different kinds of things, design 
theory might well be one of those things it could be making. 
Whereas a theory of design and designing would take design as its 
subject, the notion of design theory seems to call for an inquiry into 
theory as developed in and through design.’27 This call seems to me 
to have the value of opening – this is surely Redström’s point – to a 
different kind of theory, or perhaps better, of a ‘theory’ with a 
different orientation. Conversely, the same point now reversed in 
terms of making produces – or could produce – making with a 
different kind of end, making conscious of (to come back to Scarry 
again) its ‘civilizational’ role.

As I put it at the end of a recent paper:
 
What I have tried to show ... is that the dimensions of theory ‘as 
developed in and through design’ are far greater, of more human 
account, of more intellectual and world-practical account, than 
the world has led design to believe. What everything said above 
intimates is that design is of account not simply as a (subaltern) 
means of doing things to the world but also – and ever more 
principally – as a way of reflecting on and understanding the 
world we have made – ‘understanding’ meaning here how to act 
in the world on behalf of all. Design is, or better, it offers, in 
certain crucial aspects, that ‘originality and range of reflection’ 
that Heidegger called for in order that ‘the modern age’ could 
be ‘withstood in the future, in its essence and on the very 
strength of its essence’ (meaning in its implication).28

 
How both this concept and Scarry’s notion of the interpenetration 
of the ‘civilizational’ project can perhaps begin to be realized is if 
we try to dig a little deeper into this idea of making as a 
civilizational project - however odd, in conventional technical or 
making terms, this may appear to be.29 One way to do this, to make 
the abstraction of ‘civilization’ become a little more concrete, is to 
show the link between design and culture: to come to the 
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realization that design can be (should be) conceived as one form of 
what I will call ‘culture as praxis’.

To see this we can go back to the question with which we began. 
I said that one issue for us is the question of what is now thinkable 
(actionable, doable) which was unthinkable, unactionable, 
undoable, even in the last century. The concrete or objective basis 
for these possibilities was what is now objectively given to us as 
the prime condition of our existence, namely the world-become-
artificial. What falls out for us, as consequence and possibility, 
stems from this shift. We said there that from now on it is how we 
mediate the artificial that is the prime factor in determining the 
course of our future history – and whether indeed we have one  
in a form that we might recognize. Equally, we can become,  
as subjects, only within and in relation to, the artificial. There is  
no ‘being’ outside of this relation. But this in itself poses an 
interesting condition. The world-as-artificial induces – objectively 
insists upon – a model of being as dependency. We also said  
that since the artificial is, by definition, the realm of that which 
could be other – given that the world as artificial is radically 
contingent then the artificial has possibility structurally encoded 
within it.

This last point can give rise to a third way of seeing the artificial. 
The onset of the world-as-artificial necessarily means that  
we exist today only in relation to and through that which we have 
made. But this in turn means we exist only through, and in relation 
to, the culture we have made and will make. In short, the world now 
is, in its depth, ‘culture’, and is so in an infinitely more extended 
sense than could have been conceived of even twenty years ago.30 

This leads to a strong and indeed necessary proposition: that 
culture today is the exploration of what artifice can be; or, to put it 
in slightly more traditional terms, that culture is today the 
exploration of what human beings can be in relation to and in 
regard to the consequences, possibilities and implications of the 
artifice they deploy. Our task, for making no less (indeed more) 
than for many other fields, is therefore the exploration of this 
condition. Re-making making is the exploration of what culture  
can be for humans (and by extension for all other living phenomena 
in the world).

By ‘culture’ here I am not referring to how we have thought of 
culture in the past, as hierarchy, structure, identity or so on,31 but 
rather as praxis, that is to say that component of human striving 
and making which is concerned not simply with what-is but with 
what can be. The strongest and most succinct sense of this that  
I know is given by Zygmunt Bauman:32
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Santayana described culture – all culture, any culture – as a 
‘knife pressed against the future’. Culture … is about making 
things different from what they are; the future different from the 
present. It … is that which accepts that, first, ‘things are not 
necessarily what they seem to be’, and second, that ‘the world 
may be different from what it is.’ And that cutting into things, 
making them different from what they are and what they would 
be if no knife were applied, is not a one-off act, though each 
time the knife is applied the intention may be to make this the 
last. Pierre Boulez said that arts are the struggle to transform 
the improbable into the inevitable. I believe that this is precisely 
what ‘culture does’ and what, intuitively, sets the imagery of 
culture apart from that of the ‘structure’. Structures emerge at 
the far end of culture’s tunnel. They stand for the ‘inevitable’ 
only to be eroded and in the end folded up, cut into pieces and 
dissolved by culture’s indefatigable and intransigent 
rebelliousness, pugnacity and swagger. Culture is a permanent 
revolution of sorts. To say ‘culture’ is to account for the fact that 
the human world (molded by the humans and the world which 
molds the humans) is perpetually, unavoidably and 
unremediably noch nicht geworden (‘not-yet-accomplished’)  
as Ernst Bloch beautifully put it.33

 
Bauman adds, re: Bloch:

 
I am now inclined to accept that Utopia is an undetachable part 
of the human condition, just like morality. I owe that view to Ernst 
Bloch. I remember being deeply impressed by his definition of 
human being as ‘intention pointing ahead’, and of ‘human nature’ 
as ‘something  which still must be found’. I was impressed by his 
propositions that the sole ‘being’ possible for the moment – for 
any moment – is ‘being before itself’, and that ‘in both man and 
the world the essential thing is still outstanding, waiting, in fear 
of coming to naught, in hope of succeeding’, and that the world 
is a ‘vast encounter full of future’. The ‘human essence’ lying 
forever in the future, the pool of human possibilities remain ing 
forever unexhausted, and the future itself being unknown and 
unknowable, impossible to adumbrate.
 

And further on culture:
 
 ... What I understand by [the] term is a kind of theorizing that 
accepts that, first, ‘things are not necessarily what they seem to 
be’, and second, ‘that the world may be different from what it is.’ 
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[It is this that opens the] concern with keeping the forever 
inexhausted and unfulfilled human potential open, fighting back 
all attempts to foreclose and preempt the further unravelling of 
human possibilities, prodding human society to go on 
questioning itself and preventing that questioning from ever 
stalling or being declared finished.34

Only culture … is ... truly specifically human. Human culture, 
far from being the art of adaptation, is the most audacious of all 
attempts to [work towards] the unfolding of human creativity. 
Synonymous with the specifically human existence, culture is 
the daring dash for freedom from necessity and freedom to 
create. It is blunt refusal of secure animal life.35

This is an extraordinary series of propositions. From the internal 
relation between making and challenging the given, making and 
making difference, especially vis-á-vis the future; to the demand for 
keeping possibility open, and specifically for keeping open the 
notion of human potential (which today would mean the potential 
we have for how we mediate well our relations to other living 
entities, natural systems, and the artifice on which we are 
dependent); to the  notion of the opening of what seems 
‘improbable’ and conversion of that improbability into the real  
(is not this the work of design?); to the insistence that the world is 
‘not-yet-accomplished’, that it remains to become; and finally 
perhaps, the notion that it is this work – culture (in this sense,  
as praxis) which in Bauman’s view is the work, the human 
characteristic:  ‘the most audacious of all attempts to work towards 
the unfolding of human creativity’, and this not merely in the realm 
of subjective fantasy, but in the world.

Thought of in this active way it is clear that culture in Bauman’s 
use of the term has an internal relation to at least the (better) 
aspirations of design. This is not only through the most obvious 
linkage: ‘… making things different from what they are; the future 
different from the present.’ It is just as significantly the resonance 
of the why of that making: the instinctive understanding that ‘the 
world may be different from what it is’; the concern with keeping 
the forever in-exhausted and unfulfilled human potential open and 
of ‘fighting back all attempts to foreclose and preempt the further 
unraveling of human possibilities’; the daily and more immediate 
processes of  ‘prodding [of] human society to go on questioning 
itself and preventing that questioning from ever stalling or being 
declared finished.’ These often almost unarticulated concerns and 
desires (the larger questions that design is sometimes hesitant to 
dare express) find their resonance in what is constantly present in 
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the best of designing today in its aspiration to move into the wider 
spheres of human activity, not as a control mechanism but as a 
device or agency for opening and exploring possibility.

This sense of possibility echoes the aspirations caught by  
John Chris Jones, who more than thirty years ago (in 1984) 
sketched out such moves as the necessary human agenda for  
the future of design:

Alongside the old idea of design as the drawing of objects that 
are then to be built or manufactured there are many new ideas 
of what it is, all very different:
 • designing as the process of devising not individual products 

but whole systems or environments such as airports, 
transportation, hypermarkets, educational curricula, 
broadcasting schedules, welfare schemes, banking systems, 
computer networks;

 • design as participation, the involvement of the public in  
the decision making process;

 • design as creativity, which is supposed to be potentially 
present in every one;

 • design as an educational discipline that unites arts and 
sciences and perhaps goes further than either;

 • and now the idea of designing without a product,  
as a process or way of living in itself ... (a way out of 
consumerism?)

In my earlier book I defined design as the initiation of change in 
man-made things. Looking now at that definition I still like the 
emphasis on change but not the assumption that design is limited 
to the thinking of a few on behalf of the many. Nor do I like the 
assumption that it is to do with change in things but not in 
ourselves. In my re-thinking of the nature of design in these pages  
I have moved far from the picture of ‘it’ as the specialized activity  
of paid experts who shape the physical and abstract forms of 
industrial life which we all, as consumers, accept or adapt to. That 
notion cannot possibly last forever – it’s too limiting, too insensitive 
to the reactions it provokes. It’s too inert. Designing, if it is to 
survive as an activity through which we transform our lives, on 
earth, and beyond, has itself to be redefined continuously.’36

The resonance of Jones’ statement and Bauman’s culture not  
as institution, order or hierarchy but as the field of exploration of 
the qualitatively possible (all that cannot be encompassed by 
projection but is, to large degree, discovered or revealed in the 
process of situated configuration) is already fertile in its 



80 Reconstrained Design

implications. In this understanding, design, like culture, becomes 
here one of the tools of revelation of what Heidegger rather 
beautifully calls the ‘undisclosed abundance of the unfamiliar and 
the extraordinary’, latent within every new beginning.37 ‘Abundance’ 
can be read here as all that which now made possible to think,  
act and do that which could not be thought, acted or done within 
the limits of the industrial (even in its most advanced moments). 
‘The unfamiliar and the extraordinary’ can stand as that which, under 
the conditions of the artificial writ large, can now be discovered, 
revealed to us as practical possibilities of thought and action. What 
Heidegger is pointing to here is the wealth of that which remains to 
be disclosed (to be revealed – configured, made and made evident) 
in that which opens (begins) on a different basis, a different model 
(as does this century, thought of now as the century of the artificial). 
In the artificial, making informed (motivated) by culture/Scarry’s 
‘civilizational’ project becomes the means of such disclosure, and 
does so objectively as well as subjectively.

But there is a second reason for the internal relation of design 
and culture in Bauman’s sense. It is not difficult to see that, in the 
realm of the artificial, culture needs design as design needs 
culture. The why of this can be given by another quotation from 
Bauman. Look at what Bauman is saying here:

In so far as the human praxis retains its nature of sacrilegious, 
intractable revolt, the cassandric prophecies of a world 
deprived of meaning can be, and indeed are, made light of  
and lose their sinister, paralyzing impact. The meaninglessness  
of the world is nothing but a twisted way of saying that the 
alienated society forces [us] into an obsequious surrender of 
the right and ability to bestow meaning on the world – the 
faculties that only [w]e can entertain.38

Culture, thought of as praxis, in Bauman’s terms, offers us 
perspectives for recouping the world for human as against 
systemic meaning. But culture lacks on its own the ability to deal 
with the complexity and density of, or relations with, the artificial. 
For it is not only a matter of ‘the right and ability to bestow meaning 
on the world.’ Rather, to move towards realizing ‘deeper meaning, 
justice, freedom, and good’ in the world means having the capacity 
to change social and material relations; to realize the existing 
deficient forms of these conditions in one or more of the other 
modes they make possible.39

This is precisely the point at which design (as the conscious 
agency of re-making) and re-making as a wider practice unite. 
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Culture gives to re-making the content of culture in the double 
project (which is actually a single project) of re-making making and 
making ‘civilization’. Making (design) gives to culture its capacity to 
be realized (at a variety of levels of the real) and hence to model 
and realize ‘civilization’. The two phenomena stand and fall 
together (in the preface to The Sciences of the Artificial Simon said 
exactly same: that the ‘sciences of the artificial’ and the ‘sciences 
of design’ are in effect co-terminus). In our fraught times and under 
the conditions of this century the project enlarges. It becomes the 
means of exploring our possible (humane) futures, of learning how 
to place ourselves and things in rightful relation. What begins with 
small experiments ends in the world. It is thinking that relation 
which is the now and future task of praxis.

 
IV
What is of course lacking here is praxis. This is all the more 
regrettable in that the thrust of this argument is precisely that the 
division of theory and practice is that which must be ‘overcome’  

– that is to say, incorporated into a wider doing-thinking where the 
flow between these once (theoretically and practically) distinct 
moments no longer reproduces itself by division. On the side of 
theory this is a future project (taken and worked with practice). 
From the side of practice,  I take it that the project Reconstrained 
Design, of thinking again though making how making can be, is 
already precisely this.

 
Appendix
There is a consistent if scarcely surprising problem in our times 
concerning technology and its ability to blot out and erase thought. 
First, because the technological experience itself operates below 
thought: that is, it does primarily act through mind but below 
thought and hence leads far too easily to its lack of thought; the 
lack of understanding of what is ‘given’ in this exchange (the most 
succinct demonstration of which remains Adorno’s few hundred 
words on the subject under the title ‘Do not Knock’ in Minima 
Moralia).40 Second, and structurally, because the technological is 
set up to refuse depth reflection. In a few lines in the essay 
‘Overcoming Metaphysics’, Heidegger captures the situation:  
‘The will to will presupposes as the condition of its possibility the 
guarantee of stability (truth) and the possibility of exaggerating 
drives (art). Accordingly, the will to will arranges even beings as 
Being. In the will to will, technology (guarantee of stability) and the 
unconditional lack of reflection (“experience”) first come to domi-
nance. Technology as the highest form of rational consciousness, 
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tech nologically interpreted, and the lack of reflection as the 
arranged powerlessness, opaque to itself, to attain a relation to 
what is worthy of question, belong together: they are the same 
thing.’41 The argument, in other words, is that it is impossible 
through the parameters of technology to reflect either on 
technology or on the conditions of being (which are themselves 
today determined in large part by technology). To reflect 
adequately on technology it is necessary to step outside of its 
parameters even as one must, simultaneously, work within the 
technological (since this now provides, in effect, the parameters of 
‘what-is’ and of what, for us, truth consists). In other words, there is 
no simple escape from the technological. To be outside the 
technological is to be unable to grasp it, let alone effect the re-
inversion that is necessary: namely the re-inversion of technology 
in the high sense within the wider ambit of making (which is of 
course where technology originated). Today, this re-inversion, this 
placing back of the technological within the wider arena of making 
is the project. The most crucial project this century will undertake.

Design has a crucial role. It is precisely that which is within and 
without technology. But it can be operative but only if the latter can 
understand itself in this way without succumbing to the metaphors, 
and indeed the metaphysics, of the technological. It should be 
added, as becomes clear in this essay if not simply in reflection, 
that the technological and the artificial are not identical. They 
belong to two different historical epochs. The technological is, for 
us today, merely a hangover of the industrial epoch (as production) 
and of the wider modern period (it is essentially a form of modern 
representation). The artificial, the condition of this century, 
‘overcomes’ the technological by incorporating it within a wider 
practice of the configurational which dispenses both with the 
necessity for stability and lack of reflection. In the artificial, 
reflection as the negotiation and mediation of incommensurable 
requirements conjoins with propositional practice. In this relation 
technology is placed in the subaltern position. It is displaced as the 
‘highest form of rational consciousness’.



83Reconstrained Design

1 Zygmunt Bauman, Liquid Life (Cambridge, Polity, 2005) p. 153.
2  Alain Badiou, The Century (Cambridge, Polity, 2007) p.3.
3  Badiou describes his method as consisting ‘in extracting from among the century’s

 productions, some documents or traces indicative of how the century thought itself.  

 To be more precise, how the century thought its own thought, how it identified the ...  

 singularity of the relations it entertained with the historicity of its own thought.’ Ibid.
4  Since our century is scarcely developed – yet its prognosis is already there, just as that  

 of the twentieth century was already predicated on what had happened and what was  

 happening in 1917 – one is seeking in its productions (and for us this term can be thought  

 literally) evidence of circumstances thought but one is also looking for and at the  

 conditions (circumstances, situations, forces, dispositions) with which, configuratively,  
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Et in Orcadia ego:  
The Trip to Eday

Our task was to build a gravity battery on the small island of Eday  
in Orkney, Scotland. We arrived on a Sunday evening in late 
October with nothing, no tools or materials of any kind, and by 
Thursday we were running a public demonstration of a gravity-
powered Casio keyboard playing ‘Ode to Joy’. Here is a brief (and 
highly subjective) travelogue and technical account of the process, 
which was not unlike a 72-hour Scrapheap Challenge, but involving 
the whole community.

The northward trek
Three of us left the island of Madeira early on the Friday, bidding 
farewell to sunshine and flower blossoms. The fourth in our party, 
Mohammed, coming from rural Sweden, met us that night in 
Inverness. By Saturday morning we had reached Kirkwall, on the 
Orkney Mainland. Laura arrived on the next flight, and over a lunch 
of fish and chips we shared our thoughts about the gravity battery, 
including what sort of scrap we might use to make it – an old 
motorcycle, a car or tractor, even a crashed Vespa someone had 
mentioned. There was also the question of what we should do with 
the energy it released. Previously we had powered a record player; 
this time we had in mind a lamp, or an old radio playing the BBC 
shipping forecast. None of us had ever been to Eday, an island of 
ten square miles with a population of just 130 people.

The wind picked up and the afternoon ferry was cancelled,  
so we headed over to Stromness on the other side of the Mainland  
to spend the night in the atmospheric Stromness Hotel. Enrique 
waxed poetic on the irony of Silicon Valley’s dreams of colonising 
Mars, when we were stranded ten miles from our destination  
by a bit of wind. But we made the best of it, and after a full Scottish 
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Below: 
Typewriter in the Old Church, Eday
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Stopping by Mick’s place
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breakfast with haggis on Sunday morning we drove back to 
Kirkwall and caught the afternoon ferry. We arrived after dark, 
windswept and seasalted, and followed the island’s only road to 
the only year-round accommodation, the hostel, where we met  
our documentary filmmaker, Aaron. The trip north had taken three 
days, leaving only three days to build for the demonstration.

Build Day 1
We woke Monday morning to the sound of a large wind turbine 
spinning fast outside the hostel, telling us the weather conditions. 
In fact the island grid is powered entirely by renewable energy  

– Eday’s experimental and community-driven use of renewables, 
including wind, tidal, and solar, as well as storage in hydrogen fuel 
cells, is the main reason we were keen to visit. Even the electric 
heaters in the hostel are powered at certain times by energy 
overflow from the wind turbine outside. Everyone we met on Eday 
was extremely well versed in energy generation and storage, 
including the seven children of the local primary school who spoke 
knowledgeably about electrolysers and curtailment.

We met Clive, our local fixer and project partner with Eday 
Renewable Energy Ltd., after a solid breakfast of porridge and 
bacon butties. Before we set out to gather scrap materials  
and tools, he gave us a pep talk of sorts: ‘This may look like chaos. 
But I assure you the machine will be built, it will be demonstrated, 
and you will leave happy on the ferry Friday morning.’ In the car  
he pointed out the island’s landmarks and mentioned some of the 
people we would likely meet that day. As far as we could tell you 
were not allowed to have the same name as anyone else on the 
island – when a second Kate arrived she was renamed Katie, and  
the second Mike became Mick. This we decided was as good a 
definition of a small island as any we’d heard. Clive warned us that 
the community would need some convincing before they got 
involved. We should expect questions like: What’s in it for Eday?

The first stop of the morning was the Old Church, which had 
been bought by a woman from London with big plans in the 1980s 
and has sat derelict ever since. Here we found an old motorcycle, a 
red Kawasaki, parked in the middle of the church amongst other 
scrap (a Super 8 camera, a record player, a typewriter). The bike had 
only 12,000 miles on the odometer, but it was buried under a thick 
blanket of corrosive pigeon shit, and all of its insides were seized 
beyond reasonable use. We took a lot of photographs. At the 
second stop, the New Church a minute down the road, we found a 
large brass bell salvaged from a sunken steamship. We thought we 
might use it as a weight for the gravity battery. Permission would 
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have to be sought, Clive said. The third stop was an old mechanic’s 
back garden, full of rusted cars and a jumble of engine parts. ‘Did 
he die?’ someone asked. ‘No, just left the island’, Clive replied. 
James opened the hood of an old BMW and found a live rabbit inside.

We checked out the building site next, a shed by the pier used 
mostly for deliveries. It had a forklift and plenty of room – the first 
real success of the day. We would have to clear out twice a day 
when the ferry docked, but aside from that it was ours. We agreed 
it would do very nicely. Our other Eday contact, Andy, who works 
with Clive, met us at the shed. From there we drove to an old 
quarry on the far side of the island, a five-minute journey. As we 
walked around the site, staring up at the sheer sides from the 
quarry base, someone had an epiphany about making a gravity-
powered keyboard. Andy, it turned out, not only knew how to play 
(he was currently the church organist), he had also been the 
keyboardist in an eighties band called Freeez, who had a number 
one single in the US dance charts (‘IOU’). We all agreed that if we 
could get hold of a scrap keyboard the issue of what to do with the 
energy released by the gravity battery was solved.

After lunch at the hostel we met some people from the 
community in a building next to the island shop. The key moment  
in this meeting was the suggestion that Mick, who was spotted 
leaving the shop outside, had an old motorcycle in his barn; 
someone ran out to talk to Mick and he kindly agreed to let us 
follow him home. He was a large man in a CCCP shirt, who told us in  
a Liverpool accent to mind the ducks and sheep. He opened the 
barn and dragged out an old dirt bike, its wheels clogged with hay; 
he used an axe to free up the front wheel, and four of us rolled it up 
the driveway in the rain and waited as someone found a van to bring 
it back to the pier shed. We were cold and wet, and the light was 
fading on our first day, but we had a motorcycle and a rough plan. 
We ate a hearty dinner at Roadside, the island’s former pub turned 
occasional restaurant (actually just a dining room in a private 
house), and then returned to the hostel to drink whisky and sleep.

Build Day 2
We arrived at the shed Tuesday morning at 9.05 to find several 
islanders already waiting in boilersuits, ready to work. We 
introduced ourselves, made some tea, and set up to start cutting 
into the bike, while Clive got on the phone to order a new  
chain from the Mainland – the only part the bike was missing.  
We quickly sourced some necessary tools from generous 
community members, including an angle grinder (Aaron the 
filmmaker’s favourite, because it made a photogenic shower of 



93Reconstrained Design

Above: 
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Below: 
James working with Mike, Hamish and Robbie
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sparks), a lathe, and a socket set, and got to work. By lunch the  
bike was stripped, leaving only the parts necessary for the gravity 
battery – the frame, engine, and rear axle. In the afternoon two  
of us went to the school to give a workshop while the others stayed 
back at the shed. The wind blew and the rain poured down. 
Countless cups of tea were consumed. Soon the day was over,  
the children went home, the shed was locked up, and at the hostel 
Mohammed made his special dhal. It was Halloween night on a 
remote Scottish island, so obviously we watched The Wicker Man. 
More whisky was consumed.

Build Day 3
The challenge now was how to get the gravity battery over the fence 
and down into the quarry, our chosen site for Thursday’s demo.  
We noticed a large tractor – who did it belong to? Could somebody 
drive it there? Health and safety was still a headache that Andy was 
dealing with, negotiating with the property owners in England and 
the insurance company. It was blowing a gale all the previous night 
and all morning; the rain beat down on the corrugated iron roof of 
the shed, making it hard to hear anyone speak.

On the positive side, people from the community were 
beginning to get excited about working together on this strange 
and unexpected project. Old habits were shifting as people from 
different parts of the island who rarely spoke to each other met and 
pitched in as a team. Hamish and Mel, native Orcadians, came to 
join in and brought their son Robbie, an apprentice engineer.  
An old Casio keyboard was found, and after some minor tinkering 
was brought back to life. The chain arrived by afternoon ferry. 
Calculations were underway for rigging a pulley over the quarry 
edge. More people showed up, to work or to watch. Clive told us 
stories of moving to London in the late sixties, working in Carnaby 
Street, seeing the Stones in Hyde Park. ‘What brought you up to 
Eday?’ we asked. ‘Cheap innit’, he said with a smile. We met other 
southerners who said the same thing. But their attachment to the 
place had obviously gone very deep.

On Wednesday afternoon we went to use the lathe in the shed 
of a friendly guy named Mike, another Englishman and ex-
submariner who lived in the old schoolhouse. Mike left a note in 
the shed telling us what to do if a blackbird showed up at the door 

– he had trained the bird to come in and ask for food when it was 
hungry. Sure enough the bird showed up, looking at us expectantly 
until we passed it some raisins and a biscuit. When we finished our 
machining Mike invited us into the main house. In what turned out 
to be one of the highlights of our week in Eday, Mike showed us 
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not only a display he’d made on the history of the school, but also 
– leading us through a hole in the wall – no less than a full-sized 
model of the inside of a submarine, complete with salvaged 
periscope, control panels, and torpedo launchers. We walked 
through room after room, through sleeping quarters with life-sized 
mannequin sailors, until we reached the end and emerged back 
into the schoolhouse. We shook hands with Mike, amazed and 
somewhat unsettled by what we’d just seen, and returned to the 
pier shed.

That night at dinner we discussed our visit to Eday as a three-act 
play. The first two acts, we decided, had established the principal 
characters and their relationship to the world they lived in. The 
inciting incident of Act One was our arrival on the island, with a 
mad plan to build a gravity battery from scrap. The rising action  
of Act Two was the first three days of building, where we pitched  
in with the community to make the thing we’d set out to make  

– the spectre of public humiliation creating tension and driving  
us forward. The character arcs of ourselves and everyone in the 
community developed under this pressure; Andy and Clive even 
told us that relationships between community members had been 
altered–for the good – by our presence. People who had not 
spoken to each other in years exchanged words; old feuds were 
put to rest or laid aside. For our part we gained insights about 
ourselves, our roles, and the nature of our work.

Every story needs a climax, and it usually involves collectively 
overcoming a crisis. So it was not unexpected that we should 
receive a phone call at dinner that night, the night before the public 
demo, telling us that the absentee landowner would not allow 
access to our chosen site, the quarry, without insurance – and 
negotiations with the insurance company had reached an impasse. 
Andy was trying his best to provide evidence of due diligence to 
both parties; but insurance is about predictability, and is naturally 
risk-averse. Testing a gravity battery made from scrap in an 
abandoned quarry with children present is not an ideal scenario 
from the insurer’s perspective. How could we bridge the gap 
between health and safety, on one hand, and daring innovation and 
experimentation, on the other? How could we achieve a satisfying 
resolution and leave happy, as Clive promised, on Friday morning?

Demo Day
Andy, as we mentioned, was a professional musician in his 
previous life – he had played on Top of the Pops and The Old Grey 
Whistle Test. So when he sat down to rehearse for the demo on 
Thursday morning, perched on a wooden crate in shorts and hiking 
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Below: 
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boots and a down jacket, tapping at the keys of a salvaged Casio, 
the other islanders laughed and jibed goodnaturedly: ‘You’ve come 
a long way, Andy!’ The crisis at the quarry had been overcome,  
or rather bypassed completely, by ten o’clock: just as the insurance 
problem was solved, we decided it would be easier to stage the 
demo at the pier near the shed, so that no major moving of 
equipment would be involved. Now momentum was gathering 
towards the final event and resolution.

The demo was scheduled for after lunch. Word spread and by late 
morning a small crowd started to gather. We were busy with small 
jobs: like untangling rope for the pulley to suspend the mass,  
a 25-litre water container, from a long metal pole extending  
off the fork of a tractor Hamish had driven over from his farm.  
The motorcycle chassis that formed the heart of the machine was 
strapped to a wooden pallet. We only had to figure out how to lift the 
weight into the air – in Madeira we had used a solar panel, but that 
was not an option in Orkney. Various attempts were made, including 
hooking up the battery from Mike’s car, but with no success.

The school bus pulled into the parking lot in front of the pier 
shed and the children got out. They lined up in front of the crowd 
and showed drawings of the gravity batteries they had designed 
earlier in the week. One child broke down under the pressure and 
sobbed loudly, but eventually held up his drawing between shaking 
hands. The weather was calm and dry. We handed out Madeiran 
sweets to the kids, who wore reflective vests for safety. Everyone 
stood facing us in a semicircle and waited for the show to begin.  
At the last moment a solution was found: James improvised an 
attachment to a rechargeable electric drill and used it to drive a 
super low-gear winch, slowly raising the water container. 

It seemed a bit of a cheat – though in fact it wasn’t, since the 
island’s grid is powered by renewables – but the mass was now 
suspended, the energy was stored until needed, and that was the 
main point. We called for everyone’s attention; released the mass; 
wires were connected and the keyboard came to life. Andy played 
‘Ode to Joy’, followed by the theme tune to The Flintstones for  
the children. The performance lasted several minutes, then the 
keyboard fell silent at the instant the water container touched  
the ground. The crowd went wild. We did it again, and then again  

– the last time letting the kids take turns banging out some noise.  
It was a success. We cleaned up as dusk fell.

That evening there was a gathering at the community centre. 
Andy led a discussion with ourselves and some of the islanders, 
including Hamish and Mel and their children, ‘Submarine’ Mike, 
Ivan and his son Jordan, and many others, that felt productive.  
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Above: 
Laura speaking with an islander in the pier shed 
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The finished gravity keyboard 
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Below: 
The Hostel, Eday 
 
(all photos by Julian Hanna & James Auger)



109Reconstrained Design

It verged at times on emotional, as people discussed past 
achievements like the installation of the massive community-
owned wind turbine, along with possible futures of the community 
and the island itself. We tried to impress the point that, given 
enough time and ideal conditions, their energy storage solution  
(or ‘Newton Machine’) would not be a gravity battery – which was 
something we had created out of the particular materials and 
terrain of Madeira – but rather a bespoke solution for Eday, built 
not from Madeiran sucata but from Orcadian bruck, taking 
advantage of local conditions, like a flow battery made with 
seawater. But we had three days to produce something spectacular 
with the community, so we decided to make an Eday version of  
a gravity battery – and according to those terms, we succeeded.  
As we sat around talking into the night, surrounded by absolute 
darkness except for the lights of neighbouring islands and the 
hostel in the distance, we also agreed that the machine we built 
was, in some real sense, a social machine.

We hoped that our strange event on Eday, our intervention  
of sorts, had made an impact on the community. We received a 
positive sign from Andy the day after we returned, in the form of  
a message that read: ‘I’m about to order my very first angle grinder, 
just so I can make my own sparks, just for the sheer fun of it.’  
He said he’d been inspired to ‘have a go’. Between Andy’s words 
(and music), Clive’s stories, Mike’s submarine, Mick’s motorcycle, 
Ivan’s joyful exclamations of ‘happy days!’, the schoolchildren’s 
imaginative designs, and Hamish’s son Robbie melting aluminium 
in a kitchen pot with a blowtorch to cast parts for the gravity 
battery, we concluded that some good had come of the trip. The 
gravity battery itself, meanwhile, remains on the island – being too 
heavy to transport – and will hopefully power Andy’s reconfigured 
Casio keyboard through the winter months.
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Neolithic Monuments  
and Newton Machines

The Stone of Setter     
Situated upon a low rise towards the northern end of Eday is one  
of Orkney’s tallest standing stones. Four and a half metres high,  
the Stone of Setter has been battered by wind and rain for 
millennia, sometimes at speeds exceeding one hundred and fifty 
kilometres an hour. I have visited the Stone during a storm, and 
heard the wind roaring across its grooved and pitted surface.

There is something archetypal about a standing stone. The Stone 
of Setter is elegantly simple and yet deeply profound. Lifting a 
colossal blade of rock, in defiance of gravity, is perhaps one of the 
most iconic acts in human history. When I was filming the Newton 
Machine project in Eday, an electric motor was used to lift the 
relatively modest weight necessary to drive the gravity battery. In 
contrast, raising the Stone of Setter would have been an immense 
communal effort, requiring the skilled cooperation of many people 
and entailing considerable risk. Once in place the stone was a store 
of potential energy on a massive scale. Unlike the gravity battery, it 
was never intended to deliver an electric current. Instead, its role 
was to endure as a landmark and a social statement. Poised against 
the sky, this monolith changed the landscape and has intrigued and 
inspired visitors ever since. The Stone of Setter might have stood in 
this windswept place for over ninety generations, but it has lost 
none of its power. 

Vinquoy Hill
On a hilltop overlooking the Stone of Setter is a large heather-clad 
mound. On one side a low entrance provides access into a 
confined stone-built passageway. The visitor then has to crawl  
four uncomfortable metres through the growing darkness to reach 

Aaron Watson
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a corbeled chamber where it is possible to stand. Chambered 
cairns are found across Orkney. Many are over five thousand years 
old and contain the remains of the Neolithic dead. Funerary rituals, 
however, may only have been one aspect of their use. Over twenty 
years, I have undertaken experimental fieldwork which has 
revealed that chambered cairns like Vinquoy Hill were capable  
of a variety of sophisticated audio and lighting effects which would 
not be unfamiliar in our multimedia age.

The sonic properties of chambered cairns are exceptional. Their 
megalithic architecture contains sound, exaggerating its qualities. 
The human voice, and musical instruments, become enhanced and 
amplified. Research has documented how standing wave 
resonances transform their passages and chambers into dynamic 
audible environments, such that a listener can perceive distinctive 
changes in volume and pitch as they move. These sounds even take 
on a life of their own. They create the illusion of movement, distort 
speech and even, rather disconcertingly, resonate parts of the body.

Chambered cairns also manipulate light. The passageways  
of many sites in Orkney align upon the rising or setting sun, with 
blazing illumination flooding their chambers at certain times of the 
year. Light could also be encoded with information. In recent years  
I have explored these optical properties, since sites like Vinquoy 
Hill enshrine the fundamental format of the camera obscura. 
During experimental fieldwork in 2015 I used an animal hide to 
cover the passage entrance, only allowing light to enter through  
a small hole, or aperture. In this way, and without using a lens,  
it was possible for Neolithic people to cast luminous animated 
projections upon the back wall of the chamber.

Projections inside Vinquoy Hill reproduce the scene which  
is framed by the passage entrance, albeit upside down and back  
to front. This includes the sky and the landscape, but it is the 
presence of people which is most distinctive – and uncanny.  
As a person outside moves closer to the aperture, their distorted 
spectral image moves silently across the floor of the passage,  
and then up on to the chamber wall. In bright weather, details such 
as hands and even facial expressions are clearly visible, creating 
the illusion that the wall itself is moving and has become alive.

     
Stone reactors
Not only did Neolithic communities construct the earliest large-
scale architecture. They created a technology which has survived, 
and even continues to function, across millennia. The Stone of 
Setter speaks to us through its ongoing resilience and command of 
the landscape, transforming perception. Vinquoy Hill remains 
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capable of immersive multisensory experiences that are  
the precursors of surround sound, cinematography and 
virtual reality.

We should also remember that modern explanations  
of these effects will be very different to those of Neolithic 
people, since their frame of reference was quite different to 
the post-Enlightenment age. To impose our ways of thinking 
upon their society would only serve to colonise the past  
with present-day preconceptions – implying that our way  
of doing things is the only way. In an age long before the 
rationalisation of acoustic or optical physics, Neolithic 
understandings of resonant frequencies or optical 
projections would seem strange and unfamiliar to us.  
For them, unusual sights and sounds may have been 
empowering and transforming, heralding the presence of 
supernatural forces or facilitating journeys to other worlds. 
The ongoing challenge for archaeology is in learning how  
to unlock, and interpret, the ideas and meanings embodied 
within ancient architecture. In revealing the diversity  
of human practice and behaviour through time we are 
confronted by new, and unexpected, possibilities for what 
technology can be. In this way, many of the aims of 
archaeology are allied to those of the Newton Machine.
 
Monuments to the future    
The Newton Machine project reflects upon the 
disconnection between people, mass consumption, and  
the land. It challenges modern ‘throw-away’ consumer 
culture. For me, witnessing the creation of the gravity battery 
on Eday revealed the hidden complexities, and inherent 
problems, underlying seemingly everyday processes such  
as electricity generation. Indeed, rather like Neolithic 
monuments, the gravity battery was a product of long-term 
thinking, commitment, ingenuity, innovation, craft, 
collaboration, and fundamental forces in the environment. 
Eday was an appropriate setting since the island’s population, 
like many in Orkney, has long aspired to sustain their energy 
needs by tapping into renewable resources in the landscape.  
It seems fitting, therefore, that Eday recently completed  
what is arguably the most ambitious phase of community-led 
monumentality since the Stone of Setter and Vinquoy Hill;  
the installation of a 900 kilowatt wind turbine.

Five thousand years ago, Neolithic monuments 
transformed people’s relationship with nature and the 
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pp. 112–113 
The Stone of Setter (image: Aaron Watson)
 
pp. 114–115 
The entrance into Vinquoy Hill (image: ibid.) 

p. 117 
View along the passageway from inside the chamber (image: ibid.)
 
pp. 118–119 
View of the rear chamber wall inside Vinquoy Hill photographed using artificial light (image: ibid.)
 
Below: 
View of the rear chamber wall photographed using long-exposure showing an inverted optical 
projection of a face (image: ibid.)
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landscape. Standing stones and chambered cairns might  
not be devices or machines in the sense of combustion engines or 
microprocessors, but these remarkable and enduring structures 
were capable of transmitting sophisticated ideas and experiences 
through time. Today, the Newton Machine concept presents us 
with possibilities and opportunities which look forward into the 
future. Five thousand years from now, how would we like our 
technological legacy to be remembered?

Further reading    

Was, J. and A. Watson. 2017. Neolithic Monuments: Sensory Technology.  

Time & Mind 10 (1), 3–22.    

Watson, A. and D. Keating. 1999. “Architecture and Sound: An Acoustic Analysis of 

Megalithic Monuments in Prehistoric Britain.” Antiquity 73: 325–36.   

Watson, A. and D. Keating. 2000. “The Architecture of Sound in Neolithic Orkney.”  

In Neolithic Orkney in its European context, edited by A. Ritchie, 259–63. Cambridge: 

McDonald Institute for Archaeological Research.     

Watson, A. and R. Scott. In press. “Materialising Light, Making Worlds: Image Projection 

within the Megalithic Passage Tombs of Britain and Ireland.” In The Oxford Handbook of 

Light in Archaeology, edited by C. Papadopoulos and G. Earl. Oxford: Oxford University Press.
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The Newton Machine Wiki

The wiki is a place where a Newton Machine  
can exist long after the imagining, speculating, 
planning and building is complete. For individuals, 
groups and communities, it represents a space 
where making can be explored, jargon clarified, 
and processes explained. It is a place that 
describes personal attitudes towards energy,  
and energy practices for distinct environments.  
It is a unique collection of the knowledge and 
experience of individuals; a living exchange  
of insights. It is also the sharing of collective 
resources and accumulated wisdom that 
communities can offer.

The wiki reflects this social aspect, which is 
integral to the design and making of a Newton 
Machine. What begins with an individual or group 
asking a question or proposing a vision, then 
develops with local expertise, experience,  
and materials. As the Orkney Newton Machine 
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was being built, we found that the questions we 
asked led to further questions. Who has a 
workspace? Who has a motorbike? Who can help 
us get it to the workshop? Who has tools, work 
lights, a lathe? Who has a kettle and who brought 
the biscuits? Who can cast aluminium? Who has a 
motor we can use as a generator and ropes to lift 
the weights? Whose tractor is that, and who can 
play the keyboard while the gravity battery falls?

The wiki provides detailed building instructions, 
but it also describes this web of social relationships 

– built out of curiosity and the exchange of 
knowledge, cooperation and mutual support. 
 
https://newtonmachine.m-iti.org
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DIY Reconstrained

The three words that form the DIY acronym send a clear and 
empowering message: anyone can do it. You can do it. But do 
what? What needs to be done? For some, DIY resides in a shed  
at the back of the garden – the Reader’s Digest manual from the 
1970s that tells you how to fix everything from a drainpipe to  
a typewriter. For others DIY suggests punk rock, a form of 
expression that requires only minimum skill to achieve satisfying 
results, and that builds around it an active community, rejecting 
the passivity of corporate consumerism. 

DIY is rational resistance to an irrational consumer culture.  
Paul Mazur of Lehman Brothers declared in 1927: ‘We must shift 
America from a needs, to a desires culture.’1 Public relations, 
advertising agencies, and designers answered Mazur’s call with 
methods appealing not to the rationality of citizens but to the 
irrational and subconscious drives of consumers. The marketplace 
boomed as selling bypassed the intellect to interact directly with 
the emotions. This near complete alteration of perspective puts 
DIY in a fragile position – impoverished by its more complex appeal, 
its objects struggle to compete with the hi-gloss culture of brands 
and fashion. For many consumers, the latest iteration of consumer 
electronic products exhibit a near sacred aura. 

In Mythologies (1957) Roland Barthes describes this elevation 
of object status through the example of the Citroën DS, the 
‘Goddess’ – ‘a superlative object’. He comments on the seamless 
perfection of the vehicle, likening it to the ‘unbroken metal’ of 
science-fiction spaceships and even to the smooth and seamless 
robes worn by Christ.2 Seams, he argues, reveal the hand of the 
(human) maker–methods of assembly and therefore dis-assembly 
(or fixing). In a sinister shift, this godlike approach to artefacts has 
become the celebrated norm of product design – think of Apple – 
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Above: 
Citroën DS 19 (image: via Wikipedia Commons)
 
p. 126 
Enzo Mari: Autoprogattazione (image: ibid.)
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where ‘perfection’ means not letting any grubby hands inside the 
pristine carapace of the technological device, not meddling with 
divine creation. How can DIY compete with such perfection?

The deskilling of a generation of young people presents another 
problem for DIY, as schools focus too exclusively on new ways of 
making such as 3D printing and laser cutting. This has severely 
limited the scope of what can be made and by whom. 

It was in the early 20th century that DIY, the ungenteel inheritor 
of the Arts and Crafts movement, got its name. Then and now, in the 
Maker Movement, DIY is viewed as a creative and/or recreational 
and/or money-saving activity. It is helpful, useful, and fun. It is as 
straightforward a practice as the end it wants to accomplish. 
Through a set of accessible premises, ‘shed’-style DIY launches the 
rational individual into a journey of self discovery and learning – a 
journey that normally ends when function is met and hence need is 
no more. As a good citizen, one finds in DIY the sensible alternative 
to a trip to the store. As a consumer embedded in a culture of desire, 
however, the workshop presents a real challenge – who has the time, 
access, or requisite knowledge? As with the Arts and Crafts 
movement, the Maker Movement risks simply being a mouthpiece 
for the middle classes, an outlet for those with the disposable time 
and income to temporarily reject the mainstream attitude towards 
objects and our interactions with them. So what can be done?

Royal detested this orthodoxy of the intelligent. Visiting his 
neighbours’ apartments, he would find himself physically 
repelled by the contours of an award-winning coffee pot,  
by the well-modulated color schemes, by the good taste and 
intelligence that, Midas-like, had transformed everything in 
these apartments into an ideal marriage of function and design. 
In a sense, these people were the vanguard of a well-to-do  
and well-educated proletariat of the future, boxed up in  
these expensive apartments with their elegant furniture,  
and intelligent sensibilities, and no possibility of escape.

– J.G. Ballard, High-Rise

Consumers have been programmed for sleek, seamless products 
far too long to accept the standard (non-designed) DIY aesthetic 
overnight. The desire for award-winning coffee pots (and phones, 
juicers, hair dryers, etc.) is strong, and for the time being Ballard is 
most likely right–there is no possibility of escape. This leaves two 
options: one easy, one very difficult.

The hard route: Adapt consumer desires to a maker aesthetic. 
Reprogramme people to be less obsessed with brands, or to see 
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value in what is rough, cheap, or practical. The various gravity 
batteries described in the Newton Machine project exemplify the 
approach with their focus on easy making over high-level 
production, found components over highly-refined, open-source 
over heavily patented and local materials over globally sourced. 
This is the first challenge we set in our manifesto–to reverse 
Mazur’s statement and return to a needs-based culture. But this is 
a slow-burning, long-term strategy.

The easier route: Adapt the DIY aesthetic to what people want. 
Introduce a better sense of design that allows maker products to 
compete with mainstream exemplars of good design such as 
Apple and Dyson. What would a DIY artefact like if it had the touch 
of Charles and Ray Eames? Or Dieter Rams? Or Enzo Mari? There 
aren’t many designed maker objects to be found. The 
OpenStructures WaterBoiler is one example of how such things 
could look. Originally designed by Jesse Howard and Thomas 
Lommée, it was adapted by Unfold, who replaced the PET bottles 
with a cut-through bottle (see Tord Boontje’s Transglass project for 
the potential of cut recycled glass) and used a combination of 
3D-printed ceramic, off-the-shelf plumbing material and simple 
folded steel. If more objects like these were produced by the Maker 
Movement, there might be a chance of shifting consumer habits.

To complement the utilitarian approach described in the 
Newton Machine project, we have developed a more designerly 
example of Reconstrained Design addressing the complex notions 
of desire that drive conspicuous consumption. The Gravity Lamp 
and Gravity Turntable aim to provide a more direct challenge to 
contemporary design, by removing constraints imposed by its 
relationship to the market. The projects aims not only to address 
stylistic issues but also the problem of making–that the route to 
ownership should not be constrained by a lack of skills or access 
to tools. The solution is to build a network of experts, professionals, 
and craftspeople, essentially decentralising DIY by engaging with 
the local community, its expertise and its resources. A DIY manual 
for a product could, for example, be a wiki that shows the 
constructive steps but also points the way to local cabinet makers 
or metal shops that will help to build sophisticated elements of a 
project. This approach would also support the survival of craft 
knowledge in local communities.

1 Paul Mazur quoted in Norbert Häring and Niall Douglas, Economists and the Powerful: 

 Convenient Theories, Distorted Facts, Ample Rewards (London, Anthem Press, 2012) p. 17.
2  Roland Barthes, Mythologies (London, Vintage, 2009) pp. 101–2.
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Below: 
Jesse Howard and Thomas Lommée: OpenStructures WaterBoiler (image: Jesse Howard)
 
pp. 130–131 
Acacia, logged in the cool rainy hills of Santo da Serra on the eastern side of Madeira  
(image: Julian Hanna and James Auger)
 
pp. 132–133 
Woodshop in Santo da Serra (image: ibid.)
 
pp. 134–135 
Machined Acacia for Gravity Lamp and Turntable (image: ibid.)
 
pp. 136–139 
Black volcanic sand found on Praia Formosa, a beach situated close to the capital Funchal  
(image: ibid.)
 
pp. 140–141 
Mould for casting the falling mass (image: ibid.)
 
pp. 142–143 
Demoulded falling mass cast from the black sand (image: ibid.)
 
p. 144 
The Gravity Lamp (image: Miguel Taverna)
 
p. 145 
The Gravity Turntable (image: ibid.)
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Sketches for  
(Im)possible Designs

The functional 
prototypes presented in 
this exhibition were 
developed outside of 
the constraints that 
shape and limit the 
design of normative 
products and systems. 
The approach can also 
work across bigger 
scales of energy and 
infrastructure–whilst 
these would be 
impossible to 
implement at this time, 
concepts can still be 
demonstrated through 
illustration. The 
examples presented 

here, developed by 
Mohammed J Ali as part 
of the M-ITI-based 
Reconstrained Design 
Group, describe 
situations where we 
redesign events to 
‘catch’ the energy that 
would normally be 
transferred into non-
useful forms. The 
examples include his 
earlier work from which 
the Newton Machine 
concept developed as 
well as current and 
future, speculative and 
more realistic Newton 
Machines.
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distance (km)
0.00.20.40.6

Atlantic Ocean
Funchal Bay

Madeira Gravity Bridge. 2017

Water flowing from the island’s  
interior to the coast, along ancient 
hand-built canals, is diverted onto  
the imagined megastructure, filling 
vessels suspended from its deck. 
When released these large masses 
drive mechanisms, generating  
power for the communities clustered 
around the bases of the structure. 
Upon reaching the bottom, the water  
is discharged back into the waterways 
and the considerably lighter container 
is raised again, ready for another  
cycle of energy capture and release.



148 Reconstrained Design

0.2 0.4 0.6 0.8 1.0



149Reconstrained Design

1.0 1.2 1.4 1.6 1.8

Santa Luzia



150 Reconstrained Design

1.8 2.0 2.2 2.4 2.6

Funchal



151Reconstrained Design

ele
va

tio
n 

(m
)

0

100

200

300

400

500

600

2.8 3.0 3.2 3.4

Monte



152 Reconstrained Design

Tugged Boats. 2018

Tugboats have long been employed  
in harbours and ports to pull larger 
vessels into dock or out to sea.  
The simple tug when converted into  
a dragged or ‘tugged’ boat could 
usefully capture some of the energy 
large cruise ships or ferries use when 
slowing down to come into Funchal 
harbour. This proposal challenges  
the thinking that all vehicles require 
fitting with energy recovery devices, 
when the changes could instead  
be made locally, to the infrastructure 
they interact with.
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Funchal Bay, Madeira
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A New Scottish Enlightenment,  
Part II, ‘Community Energy Act, 
1992’, Lochgelly Mineworks. 2014

The speculative design proposal,  
A New Scottish Enlightenment, 
examined contemporary relationships 
to energy generation, distribution,  
and consumption and was a precursor 
from which the Newton Machine 
concept developed. Part II of the 
project, ‘Community Energy Act,  
1992’, explored the use of existing 
infrastructures and local knowledge  
to capture energy from unconventional 
sources and at scales larger than 
those possible by individuals.  
Within the speculation, the disused 
collieries of Lochgelly, Scotland were 
repurposed by the town’s former 
miners to extract thermal energy  
from the underground mineworks. 
Illustration by Dimitri Constantinides
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Gengas. 2018

Now largely forgotten, wood gas  
was a major source of transportation 
fuel during the Second World War. 
Although unsustainable as a source  
of energy to power the present  
global vehicle fleet, it can be used 
effectively at a smaller, local scale  
and for multiple purposes. Being 
slower to start a vehicle, it challenges 
the necessity for universal and 
instantly available high speed 
transportation. Similarly, when used  
as a home’s primary electricity 
generator it questions the need for  
an uninterrupted electrical supply.



160 Reconstrained Design

Time and Energy

Time is a crucial element that is often left out of 
discussions around energy. Traditional fossil fuels, 
as everyone knows, take millions of years to form 
and only brief moments to consume. So while they 
have very high energy densities (i.e. calorific 
values), drawing a direct comparison between 
fossil fuels and renewable energy sources can  
be misleading. Renewable energy sources have 
much lower energy densities – but they do not 
deplete in real time, and their formation timescale 
can be taken as instantaneous. 

The table and graphs below compare renewable 
energy sources and traditional fossil fuels in terms 
of energy per mass of fuel as well as energy fuel 
created per kilogram per million years. Figure 2 for 
example shows that if only approximate energy 
per mass is considered, the energy storage value 
of a gravity battery using a renewable energy 
source is negligible compared with the storage 
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value of fossil fuel. However, if the time taken  
to form energy sources is taken into account,  
the situation is suddenly reversed: fossil fuel 
sources become negligible compared to a 
renewable energy source like the gravity battery 
(Figure 3).

SN Fuel Technology

Approximate 
timescale of 
formation  
(million years)

Approximate 
energy per 
mass of fuel 
(kWh per kg)

Energy fuel 
created  
per kg per 
million years 
(kWh/kg per 
million years)

1 Residual 
fuel oil

Steam 165 12.5 0.076

2 Coal Steam 325 8 0.025

3 Diesel Internal  
Combustion

165 12.9 0.078

4 Natural 
Gas

Steam 165 10.8 0.065

5 Peat – 0.01 5.04398827 504.399

6 Gravity 
Battery

Any 
renewable  
energy

0.00000000011 0.000012 105263.158

7 Uranium Nuclear 6000 22500000 3750.000

Figure 1

Energy sources compared  
with timescale as a factor
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Figure 2

Approximate energy mass of fuel 
(kWh per kg) vs. fuel
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Figure 3 

Energy fuel created per kg per million 
years (kWh per kg per million years) 
vs. fuel
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