
Page

Linköpings universitet
SE-581 83 Linköping, Sverige
013-28 10 00, www.liu.se

Linköpings universitet | Carl Malmsten Furniture Studies, Campus Lidingö
Kandidatuppsats 16 hp | Möbeldesign 

Vårtterminen 2016 | LIU-IEI-TEK-G—16/01096--SE 

Die Mensch-Maschine
The man machine

An idea about where I belong as a designer

Anders Henckel Nielsen 

Handledare:  Chandra Ahlsell  
Examinator: Leo Johannsson 



Page

TQDE10

Figure 00 cyborgCarl Malmsten Furniture Studies

Die Mensch-Maschine
An idea about where I belong as a designer



Page

Written by:

Anders Henckel Nielsen

Translatet by:

Christina Teilmann

Supervisor on the project:

Chandra Ahlsell



Page

In this project I have chosen to use my own story as 
a starting point. My own experiences from the projects 
I have done during my time at Carl Malmsten Furniture 
Studies. The purpose of this project is to get an idea 
of where I belong design-wise. Analysing my own 
experiences which end up with three main elements of 
the project; Biomimicry, Stand on the shoulders of 
giants and Material and process, They have been turned 
into a tool which reflects my views on design. The 
method is based on the interaction between the 
analysed and the practically executed. In order for 
me as a designer to understand what I do, I have to 
actually do it, or experience it.

I detta projekt har jag valt att använda min egen 
bakgrund som utgångspunkt genom att ta tillvara på de 
erfarenheter jag fått från tidigare projekt under min 
tid på Carl Malmsten Furniture Studies. Syftet med 
detta projekt är att få en förståelse kring var jag 
befinner mig designmässigt. Genom att analysera mina 
erfarenheter har jag kunnat sätta tre huvudteman för 
detta projekt: Naturimitation, Stå på axlarna av sina 
förebilder samt Material och process. Dessa teman har 
under projektets gång omvandlats till ett verktyg som 
speglar mina tankar om design. Metoden är baserad på 
samspelet mellan analys och praktiskt utförande. För 
att jag som designer ska kunna förstå mitt tillvä-
gagångssätt måste jag praktiskt undersöka det eller 
uppleva det.

Abstract/Sammanfattning 
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This report is about themes that I have come across 
during my 3 years at Carl Malmsten Furniture Studies. 
The report attempts to tie together my experiences and 
use them as a starting point, which will provide me 
with a bigger sense of self-insight. Please note that 
this report is based on my own personal opinions and 
positions. Although they may appear universal by 
nature, these only express my own personal views.

I will in this Preface also give a thank to  those who 
have been involved in this project. First a big thanks 
to Chandra Ahlsell who have been my mentor through the 
project, and challenged me academically for 
higher yields. A huge thanks to my girlfriend 
Camilla for supporting me through the whole process, 
and a huge applause for surviving the physical mess I 
left at home.

Thanks to Christina Teilmann and Johan Knutsson for 
without your help, you would not be able to read these 
pages, both in order and structure, and especially 
Christina’s translation. A final thanks to Kersti 
Sandin Bülow and Teis Dich Abrahamsen for external 
guidance and creative input. And thanks to 
Sebastian Dell’Uva , for interesting conversations and 
pizza dates.

Preface



Page

chapter I introduction
 
 1.1 Introduction.............................02
 1.2 aim......................................03
 1.3 purpose..................................03
 1.4 Research question........................04
 1.5 References...............................05
 1.6 method...................................06
 1.7 delimination.............................07

chapter II  theory  
 2.1 former projects........................9-13
 2,2 man & machine............................14
 2.3 the tool..............................15-16
 2.4 body & product........................17-18
 2.5 design inspired by nature.............19-20
 2.6 stand on the shoulders of giants.........21
 2.7 summary..................................22

chapter III  inpiration
 3.1 moodboards............................25-29
 3.2 inspiration...........................30-32
 3.3 idea.....................................33
 
 

chapter IV  the tool
 4.1 the tool.................................35
 4.2 developing the tool......................36
 4.3 the tool, process.....................37-38
 4.4 The tool, material tests..............39-41
 4.5 material..............................42-43

table of contents



Page

table of contents

chapter V the process

 5.1 design Process........................45-48
 5.2 Design process & choices.................49
 5.3 pictures from the process.............50-54
 5.4 Stress test..............................55

chapter VI  results 
 6.1 ideas on design..........................57 
 6.2 the role of the designer.................58
 6.3 results...............................59-60
 

chapter VII       conclusion
 7.1 conclusion............................62-64

Appendix 

 references internet............................65-66
 figures........................................67-68



Page

Chapter 
introduction I
This chapter is about the beginning 
of the project, about how I got the 
ideas for this particular project, 
the question which this exam project 
seeks to answer, and the method which 
has been utilised to reach the 
objective.

01
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During my 3 years at Carl Malmsten Furniture 
Studies the main focus has been on designing for 
others, being costumer-oriented, finding inspiration 
in their profile, or other sources of inspiration that 
may be associated with the project at hand. For this 
assignment I will use myself and my own experiences 
as a starting point, and am hoping to thus get to know 
myself better as a designer.
 

I have chosen to use my own story as a starting point 
for the project, my own experiences from the projects 
we have done during my time at Carl Malmsten Furniture 
Studies, and my thoughts on those.
I want to tie all this together with this 
project and hope to be able to carry my experiences 
with me henceforth and draw from what I have learned. 
Getting to know myself better will hopefully help me 
become a better designer, and ultimately benefit 
others in the future.

Chapter I, 1.1 Introduction 

02 
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The Aim is to conclude my studies by summing up my 3 
years at Carl Malmsten Furniture 
Studies. The objective is to account for and reflect 
on my ”journey” through these 3 years of studies in a 
report, a tool and a small 
collection.

The purpose of this project is to get an idea of where 
I belong design-wise, and what my 
future role as a designer will be. Analysing my own 
experiences and turning them into a tool which 
reflects my views on design.
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Chapter I, 1.2 & 1.3 aim & purpose
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Will I be able to create a tool and a  project 
which will provide me with greater insight into my 
future role as designer, on the basis of former 
experiences?

04 

Chapter I, 1.4 Research question



Page 05 

Chapter I, 1.5 References

In this project the Vancouver system is used for 
the references. To ensure a higher credibility the 
sources used is primarily scientific articles used 
for facts. These articles are drawn from their 
respectives organizations on the internet. 

As inspiration for the report is also used 
downloaded material via TEDTalks, and other smaller 
movie clips with valid people who speak out on the 
subject. The sources is used with a critical approach 
to the origin of the source.
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The method is based on the interaction between the 
analysed and the practically executed. First I will 
analyse earlier design projects which I have carried 
out during my 3 years at Carl Malmsten. Then I will 
draw conclusions based on what has been analysed. 
These conclusions, intermingled with the experiences 
of others, will be fertile soil for the project. This 
platform of experiences, my own as well as those of 
others, will help me develop a tool and a project idea.  
 

Chapter I, 1.6 method 

06 
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Chapter I, 1.7 delimination 

07 

 

Due to the length and academic level of the project, 
less attention will be paid to thoughts on economy and 
calculations.The tool developed during this project 
will only be relating to this specific project, and I 
will therefore not account for how the tool might be 
used in a larger-scale production. Rather than 
including and summarising every project I have done 
during my studies, I have selected a representative 
part of them.
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Chapter 
theory II
This chapter features earlier 
projects which have been carried 
out at Carl Malmsten Furniture 
Studies. The chapter contains 
further theory from other sources 
in order to form a basis for 
further processing.
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My first project at Carl 
Malmsten Furniture Studies. This 
stool came to be due to my 
fascination with glueless 
constructions and the integrity 
that this entails design-wise. 
The construction looks the only 
way it can look, the natural 
in the stretched. The physical 
forces shape the stool where the 
skin is stretched. The stool is 
inspired by Japanese 3d puzzles 
and tent constructions joined 
together by several already known 
techniques used in a new way, in 
a new context.

09 T: Figure 01 stool
B: Figure 02 Archetypical furniture

Chapter II, 2.1 former project

A collaboration project between 
7 people, including cabinet 
makers, conservators, 
upholsterers and designers from 
the same year group.Two chairs, 
one new and one old, grew 
together into a new and modern 
two-seater. The chair was based 
on the most archetypical and 
recognisable elements of the two 
original chairs.In order to not 
compromise on the sources of 
inspiration, a cloth of canvas 
has been stretched to break up 
the right angles, and to ensure 
that the furniture not only 
relates to the times, but also 
to the human body and to 
comfort.
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Chapter II, 2.1 former project

A chair inspired by Wegner’s Sawhorse Chair. This way 
this project enters into classic Danish 
furniture history and draws inspiration from it, both 
in appearance, as well as in method, and with its basis 
in archetypical furniture which is developed further. 
Standing on the shoulders of giants, of the ones who 
have gone before you, and looking back at the treasury 
that is our history, while at the same time paying 
tribute to the past. This chair developed my thoughts 
on glueless construction. The construction had to be 
straightforward and comprehensible for the beholder. 
A strong fascination of the construction and forces 
within this chair. This project was an attempt to work 
out how the chair is being used, and design it 
accordingly.

10 Figure 03 Chair inspired by wegner
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These lamps were created by 
combining two well-known 
principles. A wooden clothes peg 
and a lamp – a peg lamp.
Utilisation of the features of the 
material, the flexibility of the 
ash wood and resilience. The mode 
of expression originates from a 
thought on production technique, 
and from deciding how the product 
could best be produced on a 
larger scale, and how this could be 
done mechanically.The product is 
also an incentive to go exploring 
around the house and finding 
unconventional places for it. 
Playing around with the product and 
the architecture.

Yet another multilateral 
combination based on traditions. 
The final chair was created by 
joining the iconic Danish shell 
chair with the archetypical 
Swedish stick chair. These two 
constructional principles were 
weaved together in such a way that 
the material was utilised to its 
full advantage. This is for 
example seen in the flexibility of 
the bendable back of the chair and 
the robust seat to which everything 
can be attached. The project was 
also about taking a stand on 
furniture as a whole, that they 
have to be cohesive all the way 
around, and if they are beautiful 
on the top side, this should also 
be the case on the 
underside.

11  T: figure 04 Chair 02
 B: Figure 05 Tiny product

Chapter II, 2.1 former project
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A study in material. In this project I explored a 
material and attempted to use it in a new and 
surprising way. This was an attempt to use already 
existing resources in new and playful ways.
At the same time I developed a mindset concerning the 
”instinctive” design.
Interaction between doing and thinking. Playing, 
exploring and investigating without making decisions 
about the end result and without concerning oneself 
with what that might be.
The results were then organised and analyzed. An 
interaction between head and hand. Design is about 
choices, but if you do not have enough to choose 
between you cannot make informed decisions.

12 Figure 06 atelje Lytan lamps

Chapter II, 2.1 former project
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The project was about taking 
someone else’s trash and turning 
it into something positive. Where 
others see flaws or 
garbage, you may see something 
else and turn it into a success. 
One man’s trash is another man’s 
treasure.  It was utilising our 
resources in a new and surprising 
way.The focal point of the 
project was the contrast between 
the mass-produced (snow shovel) 
and the workmanship 
(the jointings and woodwork).The 
combination of multiple materials 
which may not necessarily have 
any relation to each other, but 
which gain new life which is more 
interesting than when they are 
separate.

These lamps were inspired by 
the body and how the body 
naturally moves.
The construction of the body 
and the bones as well as how 
the different components 
affect and relate to each 
other. The skin and the bones 
act as a tent construction.
This project was also about 
testing new materials and the 
challenges that may arise when 
using these.  The interaction 
between the synthetic and 
multicoloured and the light 
birch wood offered a vibrant 
contrasted result.
 

13 T: figure 07 Style history 2
B: Figure 08 Body lamps

Chapter II, 2.1 former project
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The precision of robots and the flexibility of 
humans, working together. Robot technology of the 
future will be more adaptable. People working with 
robots will be using robots more as a collaborator. 
The user will be able to change the settings on the 
robot.This may result in a much larger production 
of smallproducts, bigger selection but fewer of each 
product. Everything will be tailored to meet the de-
mands of each customer. [01] Robots will function more 
as a tool or a third arm of sorts. In principle, a 
person could do the same job as a robot, but not with 
the same precision and continuity. [02] We keep seeing 
more and more examples of robots, or machines, which 
can help a designer or manufacturer. One of the 
newest examples is Zhun Fans, GPBG (genetic program-
ming and bond graphs), which is a form of intelligent 
CAD, which becomes “the designer’s little helper”. It 
works as a helper/assistant that 
collaborates with the designer. The program provides 
several technical solutions to any given design using 
algorithms that mimic the evolution of nature. The 
designer then decides which suggestion he finds rele-
vant. [03]

Utilising the robot’s quality of consistent 
precision, and the human’s ability to be flexible can 
lead to a larger and more personal production. Looking 
at the robot and the machine as a tool which in 
symbiosis with the designer and manufacturer help the 
human create a product may be the future.
 

Chapter II, 2.2 man & machine
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Chapter II. 2.3 the tool
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Chapter II. 2.3 the tool

Seeing traces of the tool in the final 
product is a testament to the creation of the product 
and its history, almost like a log book documenting 
how the product came to be. It displays the beauty of 
the process, and seeing glimpses of the process in the 
finished product and seeing the marks left behind by 
the tool provides the end user with an understanding 
of how the product was created. Traces of tools and 
machines tell a story, about the product as well as 
about the people behind it.
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Not too long ago mankind lived in caves. Our 
furniture was tree stumps, rocks and branches, and for 
the sake of conveniency, occasionally covered with 
leather or fur. The products in our environment were 
made of either wood or rock or animal by-products 
which we processed to suit our needs. In the time that 
we live in now we have gotten even better at utilising 
and adapting our surroundings, and shape them 
according to our desires and needs.However, it does 
puzzle me that our current way of living does not 
reflect our natural habitat, nature. According to 
Darwin mankind has adapted itself to nature through 
hundred thousands of years. Do we really believe that 
a square is a 
natural shape for the human body? There are only very 
few examples of this shape occurring in nature.[04] 
[05] 

I believe to some extent that products made for human 
beings ought to reflect our natural way of living as 
what we are, a highly 
developed ape. At the same time the product should 
also reflect our bodies and the way we live our lives 
today.

Chapter !!. 2.4 body & product

17 
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The human body has many different shapes and 
structures which are worth exploring. It is not merely 
round and soft like a piece of meat. One way of 
translating the body into a product is to transfer the 
natural proportions, and build a building as a big 
body, like in the Renaissance. 

Another example is when Gaudí shapes a handle after 
his hand by imprinting his hand in clay and then mould 
the imprint. [06] In ergonomics you relate more to 
the body. What is great about our bodies is that they 
are very adaptable to our surroundings. The question 
is whether design should adapt to us or if we should 
adapt to design. When the first anthropoid ape decided 
to sit on a rock rather than stand up, it sat down on 
a rock which was not made for our body, yet we were 
able to use it as a piece of furniture. 
As occupational therapists say; the next position is 
the best position.

Chapter !!. 2.4 body & product
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For millions of years mankind has used nature as a 
source of inspiration to solve various problems. [07] 
There are several examples, both in architecture and 
in design of nature influencing shape as well as 
construction and material.One of the world’s leading 
architects, Santiago Calatrava, is mainly 
inspired by the human body and nature in his shapes 
and constructions.Turning Torso is a typical example 
of Calatrava’s work method. [08] With an extensive 
production of sculptures under his belt and an 
education as both architect and engineer, his work 
unites a playful aesthetic with ingenious construction 
principles inspired by nature. [09] The building draws 
inspiration from a rotating human body, is 190 meters 
tall, and contains both office space as well as private 
homes and has become the new landmark of the Oresund 
region. [10]

19 figure 10: Turning Torso

Chapter II, 2.5 design inspired by nature
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Another striking example is Antoni Gaudí’s countless 
edifices, which stand as monuments to his lifelong 
conviction of using nature as a source of inspiration, 
both with regards to ornamentation and construction. 
His masterpiece, La Sagrada Família Cathedral, which 
is expected to be finished in 2026, shows his thoughts 
on nature as construction. Drawing inspiration from 
the forest, and the light between the trees, he has 
created a church with tree trunk-like columns, the 
branches of which are weaved together in the roof, 
[11] and also support the roof. To Gaudí nature was 
an eternal source of inspiration of curvy shapes, no 
straight lines. He understood nature as the laws of 
math, and how these could be utilised to create the 
strongest and lightest constructions, and thus also 
the most beautiful ones. [12]

20 figure 11: Sagrada Familia
 

Chapter II, 2.5 design inspired by nature
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Chapter II, 2.6 Stand on the shoulders of giants

No other species on Earth is able to gather knowledge 
and expand on it the way humans are. Chimps need to 
constantly reinvent the wheel.  We do not have to do 
that. This has enabled us to master the challenges of 
nature, create rich, artistic traditions and colonise 
the entire planet in virtually the blink of an eye. 
It is called culture, and it is unique. [13] Danish 
furniture culture reflects this principle. Using the 
works of others as a launch pad has long been a method 
in Danish design. Kaare Klint, who has been called the 
“father” of Danish furniture architecture, carried on 
the tradition of Danish cabinet maker furniture, and 
both his designs and his teachings always used 
older types of furniture as its launch pad. [07] Kaare 
Klint’s philosophy was that there was no reason to 
reinvent a good chair. What you could do was examine 
existing chairs and learn from their constructional 
principles. In the new furniture you should cultivate 
qualities like functionality. [14]

Hans J. Wegner was trained as a cabinet maker and 
only attended Kunsthåndværkerskolen under Klint for 
two years. Wegner’s work, which includes more than 500 
chairs, is a lifelong aspiration to understand the 
nature of the wood and exploring its possibilities. 
The chairs were often inspired by various 
historical chair types, which he would reinterpret 
again and again. [07] Børge Mogensen also carried on 
Klint’s rational, systematic and analytical work 
method. Just like Klint he was concerned with 
refining good, historical types of furniture, making 
them appropriate for the needs of the time. [07]

21
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Chapter II, 2.7 summary

For this project I have selected a number of projects 
which I have done either on my own or in collaboration 
with others. The selected projects are projects which 
in one way or another are related to each other, are 
similar or have turned out especially well. Based on 
former projects you can summarize similarities between 
them. They can be put into 3 main groups.

Material and process. An investigative approach to 
material and process. Deciding as a designer how to 
produce a product, which materials and techniques to 
use. In several of the examples, both the stool and 
the two chairs, construction and shape are undeniably 
closely connected. The construction itself affects the 
shape, and the final project is equal parts 
construction and shape.The material also plays a big 
part in several projects, both in the lamps for 
AteljéLyktan, and in the body lamps. Here I 
experimented with new ways of using old materials, but 
the material was fundamental for the final shape. In 
the Tiny Product lamps working with the resilience and 
flexibility of the material was crucial to the shape 
and look of the lamp.

Stand on the shoulders of giants is where the de-
sign process uses the existing products and methods 
of earlier times as a launch pad, and then develops 
them into something else. This can be seen in both the 
chair that was inspired by Wegner’s sawhorse chair, 
and the course on archetypical furniture history.
This way of designing follows 
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Chapter II, 2.7 summary

the Danish tradition of Kaare Klint. It is about using 
history as a starting point and 
developing it further. Why not benefit from the expe-
riences of others, and learn from them, and thus re-
fine their products. In many ways this method reflects 
the way nature evolves; nothing comes from nothing, 
but everything is evolved from something else, whether 
or not this process is conscious.
 

Biomimicry, is based on inspiration from nature. It 
uses nature as a launch pad, of natural constructions, 
shapes and materials. It takes part in the vast 
quantity of information and technique which has evolved 
during the course of billions of years. Nature has 
always inspired mankind, and it is our eternal source 
of resources, both physical but also for inspiration. 
Calatrava shows us how both shapes and constructions 
can be drawn from nature. In the body course, a clear 
connection to nature can be seen, since the bone-like 
structures shape the skin-like material of the 
lampshades. One thing that is evident in many of 
the projects is an interaction between the soft, or 
stretched, and the hard. Whether it is as a tent 
construction like in the stool, or as in several of 
the other pieces of 
furniture, where the soft is shaped by the hard.

23
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Chapter 
inpiration III
This chapter is about the idea behind 
the project and the development of 
thoughts based on the previous 
chapter. These thoughts will be 
illustrated by mood boards and 
inspiration images and will result 
in the formulation of an idea.
 

24
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Based on former experiences and projects as well as 
the experiences of others, I have attempted to 
summarize the project in a collection of moodboards. 
The words from the previous paragraph included in 
this section as well are: inspiration from the human 
body and nature. Furniture as a construction inspired 
by physical forces as well as by nature. Inspiration 
drawn from the experiences of those who have gone 
before me and the combination of several different 
elements and techniques. Finally, considering both the 
environmental impact and material of the production.
 

Chapter III, 3.1 moodboards
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The bones and the skin.  
Without skin, muscles and 
sinews, a skeleton would just 
be a pile of loose bones. On 
the other hand a body without a 
skeleton would be nothing more 
than a pile of dead meat. It is 
about the relation between what 
carries and what is being 
carried. They affect each 
other. The skin hold together the 
bones and keeps them in place. 
At the same time the bones 
affect the skin, like a tent 
that is stretched between the 
tent poles.

The natural construction.
The way to build a strong con-
struction is by adding material 
where more material is needed, 
and remove material where it is 
in excess. Removing unnecessary 
material is nature’s eternal 
process of endless selection.
A complex shape which may not 
appear obvious at first glance, 
but which is obvious when 
mathematically analyzing its 
construction and function, is 
obvious.

 T: figure 12 skin & bone, 
 b: Figure 13 natural construction

Chapter III, 3.1 moodboards
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Mechanics and production, systems and order.
Industrial design is about designing for production in 
the industry. In order to not forget the human being 
who will be using the product, the designer also has 
to relate to the body.It is therefore important that 
the design is created as an interaction between head, 
hand, technique, material, man and machine. 
Workmanship and mass-production in a symbiosis.
Ultimately, the design is supposed to be produced, and 
therefore the designer has to relate to the production 
and production techniques in his design process.

Chapter III, 3.1 moodboards
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Page Figur 14: construction

Mechanics and production, 
systems and order.Industrial 
design is about designing for 
production in the industry.In 
order to not forget the human 
being who will be using the 
product, the designer also has 
to relate to the body. It is 
therefore important that the 
design is created as an 
interaction between head, hand, 
technique, material, man and 
machine. Workmanship and 
mass-production in a symbiosis.
Ultimately, the design is 
supposed to be produced, and 
therefore the designer has to 
relate to the production and 
production techniques in his 
design process.

Things perish, dissolve or compost 
in a beautiful way.The act of p
erishing, of aging, should occur in 
pace with time, nothing lasts 
forever. This reminds us that time, 
which we are all a part of, cannot 
be stopped. You can try to fight it, 
but that is a battle you will never 
win. It is much easier to just go 
along with it, to follow the flow 
of time. A designer has to relate 
to the time and use of the product, 
and choose materials and techniques 
accordingly.This can for example be 
seen when the stringent architecture 
of the city is slowly dissolved by 
the landscape or slowly dissolves it. 
A contrasted universe that is weaved 
together, and the 
contrast between materials, which 
are both natural and artificial in a 
variegated harmony.

 t: figur 15 Machine
 b: Figur 16, things perish

Chapter III, 3.1 Moodboard
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Earth is an orbit, and a designer has to take that 
into consideration. A designer has to use the materials 
that are at hand. This can be done by using them in new 
ways, or using already known materials in combination 
with other materials Taking the trash or by-products 
of others and turning them into something successful. 
A designer also has to relate to products and 
production in order to understand a product’s cycle.

The cycle of the forest is an inspiring source, 
everything goes around in circles and nothing goes to 
waste in the big orbit.

 Figure 17, Nature as a body29 
 

Chapter III, 3.1 Moodboard
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Figure 18, skin & bone

Kapitel III, 3.2 Inspiration



Page Figure 19: bones

Kapitel III, 3.2 Inspiration

31 
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Kapitel III, 3.2 Inspiration

The composition of the ice lolly has been the 
inspiration for the product. Combining two contrasting 
materials who when joined form a whole. The ice lolly 
stick made of raw untreated wood which contrasts with 
the colourful smooth surface of the lolly. A product 
which stimulates several senses. The contrast between 
the hard wood and the soft, melting ice cream.

 Figure 20, Ice lolly 32 
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Chapter III, 3.3 Idea

The previous moodboards have clarified the idea of 
the project. They form the basis of the project idea, 
together with my own experiences and those of others.
The idea is to create a tool which works as a little 
helper or a third arm. This tool will be able to carry 
out tasks that it would take a long time to do man-
ually. The end product will be inspired by the body, 
construction and the furniture art of the past.The 
product is to be thought of as a body where the 
designer creates the skeleton, and the tool creates 
the ”meat” or the ”skin”. Joined together this forms a 
whole where the different elements cannot exist with-
out each other.

The design should be like the body, made up of 
different components of structures and materials, all 
in symbiosis with each other. The skeleton is what 
holds the body in an upright position, because without 
a skeleton the body would just be a piece of meat, like 
a mollusc at the bottom of the ocean. The muscles and 
the skin hold the skeleton together, and the muscles 
and the skin are held together by the skeleton.
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Chapter 
the tool IV
 
This chapter is about the 
construction of the tool and 
materials. It shows the tests and 
studies that have been carried out 
in the process.
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Chapter IV, 4.1 The tool

Figur 21, Tape dispenser  

A simple idea; two rolls of tape, two foam paint 
rollers, and a bunch of leftovers from the workshop to 
run through the tool. It is built in a smaller scale, 
but based on the same principles as the real thing.
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Chapter IV, 4.2 developing the tool

The tool was created based on an idea about the body 
as construction. The idea was to create several 
skeletons in the workshop, and then work on them with 
the tool. The tool should then, in keeping with the 
body-theme, stretch skin over the elements. The skin 
should have both constructional functions as well as 
practical, such as ensuring that the furniture will be 
more comfortable for the body. The idea of taping in a 
product was inspired by skin. A layer of tape on both 
sides is gently pressed around the construction, 
enabling the tape to be shaped by the skeleton, and 
this makes the construction visible.

During the design process I discussed using vacuum 
rather than cylinders, or pressing the product in a 
kind of veneer-press. However, as far as production 
goes, inspired by the idea of an assembly line, cyl-
inders emerged as the clear choice.
The foam was to ensure that there was an equal amount 
of pressure above and below. It was first tested on a 
small scale to make sure that the concept was working, 
and was then 
transferred to real size scale.

The tool was created as a collaboration between 
workmanship and production. The skeleton is done 
craftsman in the workshop, and is then completed in 
the production machine which coats the skeleton with 
skin.
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Chapter IV, 4.3 The tool, process

Figur 22, tool Skecth  37 
 



PageFigur 22, tool Skecth  

Chapter IV, 4.3 The tool, process

Figur 23, Machine tests38 
 



Page Figure 24, material test 01 

Chapter IV, 4.4 The tool, material tests
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Chapter IV, 4.4 The tool, material tests
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Chapter IV, 4.4 The tool, material tests

Figure 26, material test 0341 
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Rubber can be divided into several categories. The 
one being discussed here is synthetic rubber and it is 
made by polymerisation of monomers. [15] Almost 60% of  
all rubber is used for making tires for cars, 
agricultural machinery and construction machinery 
[16]. Every year 12.5 million tons of tires are 
discarded on a global basis. [17] Old rubber can be 
handled in two ways: One way is to burn it in order to 
develop heat. This is usually done in connection with 
cement production. The other option is to reuse the 
tire by splitting it up into its 3 primary 
components; rubber (67%), metal and textiles. The 
rubber is turned into granules and powder, after which 
it can be turned into new products. A survey done by 
Det Danske Temacenter for Affald and Force Technology 
in collaboration with German environmental institute 
IFEU concluded that reutilisation is better for the 
environment than burning it. [18]
 

The other material is birchwood. Birchwood is 
whitish/yellowish in colour. It is used for furniture 
manufacturing, including for veneer. It was previously 
also used for for example skis and wagon poles. Its 
bark was also used in many Nordic countries for 
roofing underneath turf. The advantage to this is that 
it is a pretty strong type of wood which is well suited 
for furniture production. It is also cheap and remains 
beautiful for a long time. It is, however, not very w
eather-resistant, and should not be left 
outside without surface treatment.[19]
 

Chapter IV, 4.5 material 
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Chapter IV, 4.6 material 

Figure 27, material43 
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Chapter IV, 4.6 material 

Chapter 
the process V
This chapter is about the idea 
behind the design project. The 
thought process concerning 
sketching and the actual design 
sketching.
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The actual design process attempts to embrace all 
former elements. The finished design must be able to 
both work in collaboration with the tool, be carried 
out over the time span of the project, as well as stay 
within the concept inspired by the body, with the 
skeleton and the skin and their relation to each 
other. The sketching process will as usual be an 
interaction between model work, testing of physical 
material and sketches, done both in a 3D program and 
by hand.

Sketching begins with an analysis of selected 
products. In order to be able to pass through the 
tool, these objects have to be relatively flat, and it 
is therefore simpler for the project if the finished 
product is easy to assemble after having been run 
through the tool.The basis of the anatomical structure 
of the chair was an archetypical piece of furniture, 
the classic beach chair. The chair in all its simplic-
ity consists of two frames that are joined together 
like a big cross. They are injected into each other 
and are locked in place by two crossbars in one of 
the frames. The bigger amount of force you apply, the 
more the two pieces will wedge together and lock. This 
construction principle makes it easy to assemble the 
furniture, and the chair itself has a very plain and 
simple appeal.
 

Chapter V. 5.1 Design Process
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Chapter V. 5.1 Design Process

As a starting point for the daybed I took a classic 
daybed with a frame and a single stick holding 
together the construction. The construction principle 
from the chair is translated to the bed in order to 
ensure cohesion in both construction and appearance.

In both cases the construction frames the stretched 
material. Unlike the beach chair, which often has a 
seat of solid wood, either as a single slab or as loose 
boards, these will here be replaced with soft rubber, 
so that the back reflects the seat and vice versa. I 
have worked on optimising the products and provide the 
otherwise primitive construction with a 
craftsman-like lift in the shape of qualitative 
jointings and beautiful finishes.
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The classic beach chair in all its simplicity.  
Simple construction, easy to fold up and take with you 
wherever you may be going in the summer weather.
The various elements that make up the chair all serve 
a different purpose. But none of them are ornamental. 
Its construction is so easy that your average 
individual will be able to fashion one out of standard 
construction materials and only a few tools.
 

Chapter V. 5.1 Design Process

Figure 28, beach chair47 
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Chapter V. 5.1 Design Process

Figure 29, Design process48 
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Chapter V. 5.2 Design process & choices

In the design process I have strived to achieve a 
nuanced and varied amount of sketches, so that I on the 
basis of these will be able to make qualified choices.
As I see it, design is based on having choices, and if 
you do not have a sufficient amount of choices you are 
not able to make a qualified decision.

In a Darwinistic way only the one who is the best 
adapted survives, and this is the one that will be 
further developed. Just like nature designs, 
constantly making small mutations of already existing 
genetic material. That is how we evolved from an 
amoeba into the highly developed ape that we are 
today, and we will continue to evolve. In much the 
same way, I believe a designer has to keep working and 
never stop growing or developing himself or his 
products, just like Wegner never stopped doing that. 
The path of least resistance may be fast, but it is 
also predictable and tedious. [20]
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Chapter V. 5.3  pictures from the process

Figure 30, choice50 
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Chapter V. 5.3  pictures from the process

Figure 31. Collection51 
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Chapter V. 5.3  pictures from the process

Figure 32, real size tests52 
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Chapter V. 5.3  pictures from the process

Figure 33, mock-up 0153 
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Chapter V. 5.3  pictures from the process

Figure 34, mock-up 0254 
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there are several advantages to working with physical 
models. These include checking proportions and shape 
in the physical world, as well as examining the 
physical forces  of the construction. Because if it 
holds up in the model it is very likely that this will 
also be the case in the real world.
 

Chapter V. 5.4  Stress test

Figure 35, stress test55 
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Chapter 
results VI
This chapter shows the finished 
result of the design work and the 
thoughts that occurred during the 
work
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Chapter VI. 6.1  Ideas on design

A designer should thrive on problems, and inquir-
ingly attempt to challenge the problem space, and thus 
attempt to redefine what the problem is. The design 
process must leave space for deviations and divergence 
in order to reach a place that may be surprising both 
to the designer and the consumer.[20][21] A designer 
must think out of the box and attempt to break with 
convention. Rethink things in a new way. In this case 
the choice of material is crucial to the new way of 
thinking. The material is already well-known, but has 
been moved into a new context. [22] 
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It is imperative that the industrial designer is able 
to spread himself across a very diverse market and 
several industries, in order to maintain competence 
and crucial knowledge of processes, materials, methods 
and tendencies, in order to keep abreast of product 
development.
 

Via his working method, an industrial designer is 
able to transform unique workmanship into industrial 
production. [23] A designer must participate in the 
entire process involved with creating a product. What 
you create with your design is what is important. For 
example: By creating a chair you can create better 
living conditions in the village where the chair is 
being produced. Neither the product nor the process is 
what is important. What is important is the result of 
the design and how this affects people’s lives in 
general. It is important that as a designer you 
understand production and process as well as the 
consequences of your design. [04]

Chapter VI. 6.2  The role pf the designer

58 
 



Page

Chapter VI. 6.3  results
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Figure 36, the final 01
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Chapter VI. 6.3  results

60 
 

Figure 37, the final 02
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Chapter 
conclusion VII
The final chapter contains the final 
thoughts on the project as well as a 
conclusion and discussion of future 
work.

61 
 



Page

In order for me as a designer to understand what I 
do, I have to actually do it, or experience it. This 
is the only way to complete a perfect design.
The project is a small product which attempts to not 
only account for my design process but also my 
production process.

It is important to really have a feel for the 
production process, and by exposing it you can 
illustrate the production and the process for others, 
who will hopefully learn something and appreciate the 
process. Displaying your process may inspire others as 
well as lead to mutual further development and sharing 
of knowledge. It would be desirable that people had 
so much insight into the product that they were able 
to continue on with the development of it. A better 
understanding of the product and its creation can also 
lead to an increased organic effect since you would 
then know how to reuse it when its current function is 
over. Nothing last forever, not design and not 
products. Therefore the designer needs to design a 
cycle, not a linear process with an end point. The end 
user can help in this respect, if he/she has enough 
knowledge on the topic.

One could argue whether the three main 
elements of this project; Biomimicry, Stand on the 
shoulders of giants and Material and 
process is enough to describe me as a 
designer. Personally I do not think so. 
They do however play a big part and represent some of 
the methods and values I use in 
various tasks. Being able to work with various pro-
cesses and methods in different projects, rather than 
mixing them all together as in this project, is an 
advantage.

Chapter VI. 7.1 conclusion
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Chapter VI. 7.1 conclusion

In time I hope to discover several ways of doing 
things and to continue to explore right versus wrong 
ways of doing things. This design process and way of 
sketching is one I am comfortable with. You can 
discuss the time aspect of sticking with only one idea/
one sketch, or making lots of sketches and tests. I 
believe that by exploring your own sketches and tests, 
you are pushing yourself further than you had 
originally intended. This helps you grow and 
continually expands your horizon. One of the merits 
of quantity in the sketching process is that in one 
project you may find ideas for many new projects. This 
way each project can inspire many new projects and 
you can use your experiences from previous projects, 
rather than having to start from scratch with each new 
project.
 

Ergonomics ought to have its own section in this 
project. Relating to the person, the body and the use 
of the product is in my view of the utmost importance 
for future projects. One might say that the body and 
its shaping rightly belong under mimicry. It is, how-
ever, a topic of such importance that it ought to have 
its own section. The same can be said of form and 
function. Function and the way the products are used 
have not been the main focus of this project, but may 
be interesting to explore in future projects. The form 
was self-evident in the project and originates from a 
process.
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Another element which this report does not address 
is collaboration, which I have become acquainted with 
during my studies. However, this was an individual 
project, and the focus has therefore not been on col-
laboration as a disciplin. However, it is naïve to 
think that design is created by one person alone. In 
my opinion, design is created in the interaction be-
tween different disciplines and therefore also between 
people. This is something that I will bear in mind in 
the future.

Chapter VI. 7.1 conclusion
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