
THE HUMAN SCALE                                                                          
IN THE PUBLIC SPACE                       
LINGUA FRANCA                                      
by Cecilia Margareta Tjärnberg 

Opponent: Jeroen Peeters, Designer and senior design researcher at 
Interactive Institute Swedish ICT, Umeå

Advisors: Pernilla Glaser, Jonas Osslund, Sergio Montero Bravo, Anna 
Odlinge, Gunnar Söder, Peter Andersson, Inger Bengtsson, Henrik 

Brandt, Cheryl Akner-Koler 

Collaborating partners: Scania AB Södertälje, Vallastaden Bo- och 
Samhällsexpo, Fox Design

2017, BFA, Interior Architecture & Furniture Design Konstfack, Uni-
versity College of Arts, Crafts and Design Stockholm, Sweden 





TABLE OF CONTENTS

p.5 
INTRODUCTION

p.7
Summary

p.8
Contextualising an investigative discussion

p.11
METHOD OF WORK

The workshop

p.15
Digitalising the collected data

p.17
Digital - Design Part 1

p.19
Digital fabrication - Scania

p.21
Design Part 2

p. 23
Preparation and milling

p.25
Design Part 3

p.27
CONCEPT & IMPLEMENTATION

p.29
Lingua Franca

p.31
I - The designer





INTRODUCTION

This work concerns something very intimate 
that is defined as both fragile and everlasting in its 
character 
I kick-off failing to engage six elderly in a planned 
workshop
indirectly advancing
because I learn that the introduced medium isn't 
working for all
How each of us deals with the tension and work at 
hand 
is where my attention land

As I commute 
I pass through the outdoor public space 
and I find it’s lacking where it could be a tool aiding 
us in our social interaction 

Through examine the human scale 

in size                                                                                         
close to mine                                                                                     
in spirit                                                                                  
personal
       
I take this space on
contextualising an investigative discussion as I theo-
rise we have entered a new era of urban development 
where personalised technological aids is allowing us 
to be more personal in the public space

So my purpose is to materialise a metaphorical 
bridge, a hypothetical lingua franca

(SWE)

I det här projektet arbetar jag med något mycket 
personligt 
vilket definieras både som ömtåligt och evigt i sin 
karaktär
Jag inleder med att misslyckas att engagera sex pen-
sionärer i en planerad workshop 
men gör indirekt framsteg 
då jag får insikt om hur det introducerade mediet 
inte går hem hos alla
Hur var och en hanterar den sociala situationen och 
uppgiften för handen 
är där min uppmärksamhet landar

Jag pendlar och rör mig ofta utomhus det offentliga 
rummet 
och jag menar att det saknar något viktigt vilket 
kunde verka till vår fördel som ett verktyg i den soci-
ala situationen

Genom att undersöka den mänsklig skalan 

i storlek                                                                                           
likt mig                                                                                                 
i sitt väsen                                                                           
personligt

tar jag mig an rummet
Genom att kontextualisera en undersökande diskus-
sion då jag teoretisera att vår stadsutveckling trätt in 
i en ny era där individanpassad teknik tillåter oss att 
vara mer personliga i det offentliga rummet

Så är mitt syfte att materialisera en metaforisk bro, en 
hypotetisk lingua franca
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“Music is primal. It affects all of us, but in very personal, unique ways,”1 
1 Dr. J. H. Burdette (2017)Music has powerful (and visible) effects on the brain, https://www.sciencedaily.com/releas-
es/2017/04/170412181341.htm



SUMMARY

In this degree project I’m designing furniture for the 
human scale in the public space. More specifically for 
parks and squares in the city. As I am defining the 
human scale I am inspired by two main sources; the 
documentary Alive inside(2014) och Peter Gärden-
fors Tankens vindlar(2005). The most important part 
of this definition is its inner logic, the idea that the 
human scale consists of two parts, that it is 
in size
close to mine 
in spirit 
personal.
The first part determines proportion as related to the 
human body and the other describes the form es-
sens. Through the workshop I gather the relevant data 
that gives form to the spirit, that is personal. In the 
workshop held with six elderly people in a home in 
the suburbs of Uppsala, we sat down and listened to 
music and worked with clay for one hour. The hand 
made clay sculptures are scanned and so digitalised 
and available for digital fabrication. This method of 
working with the design and production is also an 
attempt to work towards industrial production. So 
to make the design available for the city by avoiding 
high cost production. The data have been adjusted us-
ing Meshmixer and then realised physically through a 
collaboration with Scania and their large scale 5-axis 
CNC machine. The result is two pieces of furniture; 
one bench and one platform.

In this first section of the report, under the title Con-
textualising and investigative discussion, I will de-
scribe to you why this project is important. Important 
to us, as people living our lives in the evolving city, 
creating a social standard or a social tradition together 
in the public space. In the next section, under the ti-
tle Method of Work, I’ll go in to more extended detail 
describing separate parts of the design process as I’ll 
go through the practical aspects. In the third section, 
under the title The Concept and Implementing, I will 
sum up my initial thoughts in relation to the new in-
formation the project have generated.
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CONTEXTUALISING AN INVESTIGATIVE 
DISCUSSION

There is no bench that is just a bench. Nothing is ever 
just its function1. This project is important because it 
is addressing the fact that we are entering a new era of 
urban development and a transformation of our way 
of life. This is due to technological advancements and 
especially access to personalised technological aids 
which are allowing us to be more personal in the pub-
lic space. With personal I am referring to a state of 
mind a version of the self commonly only shared with 
a trusted few. This transformation has to do with our 
increased consumption of personal media2 and music3 
specifically. 

“Music creates spontaneity that you can not create in 
an institution, it takes you to a place where you can 
leave the regimen and go of in a world that you create 
and that you connect with on your own terms”4 

The outdoor public space though is not evolving in the 
same pace and reproduction of functionalist ideas are 
maintained in general. This has to change because we 
are changing. It is important to us, as people living our 
lives in the evolving city, creating a social standard or 
a social tradition together here. Now we are walking 
around and we feel like we are connecting. The truth 
though is that we are keeping it inside. Unfortunately 
we are becoming more private as we are now more ef-
ficiently avoiding spontaneous conversations or even 
eye contact as we are hiding behind our headphones. 
In effect we no longer practise communicating with 
each other through the simplest of gestures and in 
the long term not learning how to build healthy rela-
tionships. The city is getting colder and less inviting 
as this in no longer a space where we go to socialise 
as a part of our daily routine. We go inside pimped 
out privately owned stores to consume instead. And if 
you can’t consume you’re not a part of the social norm. 
In this project we are reclaiming the outdoor public 
space. The goal here is to harness this personal ego, to 
capture that intimate quality which we all can relate 
1 Olsson Sören, Samspel och möten, Sweden, Göteborg Stad, 
http://stadsutveckling.socialhallbarhet.se/samspel-och-moten/
2 Bergström Annika (2010) Personligt och privat i sociala medi-
er, University of Gothenburg / Faculty of Social Science, SOM-institutet
3 R. W. Wilkins, D. A. Hodges, P. J. Laurienti, M. Steen, J. H. 
Burdette. Network Science and the Effects of Music Preference on 
Functional Brain Connectivity: From Beethoven to Eminem. Scientific 
Reports, 2014; 4: 6130 DOI: 10.1038/srep06130
4 Rossato-Bennett Michael (2014) Alive inside - A Story of 
Music and Memory, Projector Media. Dr. G. Allan Power, MD, Eden 
mentor, St. John’s home, Rochester, NY (19.30minutes in)

to and to materialise a metaphorical bridge where our 
sensitive personas can be comfortable to stay. Imagine 
the material world surrounding you is a kind of lan-
guage that you read with your senses, then imagine 
language has a direct affect on how you think5.

“There are many areas where the line between the sens-
es and the world outside are fuzzy. The captain of the 
submarine sees with the periscope not with his eyes. 
The blind feels with their cane, not with the  hand. I 
the same way we think with our road signs, calendars 
and calculators. A clear line can’t be drawn between 
the thinking that occurs in our mind and that which 
occurs outside. The consciousness leaks out into the 
world”6

Music is a modern media of storytelling. The beauty 
with the story is that it always is abstract enough that 
we find ways to relate, make up associations and be-
come a part of the story. Joseph Campbell well known 
for his work in comparative mythology and compara-
tive religion explains why the myth or story is so very 
important. It reminds us of the power of life. 

“It’s a fundamental experience that everyone has to 
undergo, where in our childhood for at least 14 years, 
and then to get out of that posture of dependency, 
psychological dependency, into one of psychological 
self-responsibility, requires a death and resurrection, 
and that is the basic motif of the hero journey, Leaving 
one condition, finding the source of life to bring you 
forth in a richer or more mature or other condition” 7

The heroes of mythology inspire us to believe in our 
self. In reality the dark force that the hero has to face 
is self doubt. It is when I doubt myself to silence, to 
not even try, that the monster wins. We are the heroes 
in our own stories. This explains why everywhere you 
look people are walking around wearing their head-
phones and why Spotify is so successful. When I listen 
to Louis Armstrong What a Wonderful World I recall 
the strength and warmth of my grandparents and I 
feel brave. When I exercise I am the eye of the tiger 
and no obstacle can stop me. I often listen to Christ-

5 “Sapir–Whorf-hypotesen [..] den språkliga relativitetsprinci-
pen, hypotesen att det i varje språks grammatik och lexikon finns en in-
byggd uppfattning om världen som präglar talarnas tänkande”,  http://
ez-proxy.konstfack.se:2051/uppslagsverk/encyklopedi/l%C3%A5ng/
sapir-whorf-hypotesen
6 Gärdenfors Peter (2005) Tankens Vindlar, s.66, Sweden, 
Bokförlaget Nya Doxa 
7 Moyers Bill, Campbell Joseph (1988) Joseph Campbell and 
the Power of Myth, United states, PBS , http://billmoyers.com/content/
ep-1-joseph-campbell-and-the-power-of-myth-the-hero%E2%80%99s-
adventure-audio/  
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mas music as I commute, even during the autumn 
and spring, because it makes me feel cosy and I have 
an easier time to ignore the cold harsh cityscape as a 
walk to the subway. There is an issue here though. I am  
walking around in my own bubble, slightly less aware 
of my surroundings and of other people. I am more 
alone than ever in the city as I am being deprived of 
the simplest of social interaction.

So begins the quest to discover this metaphorical 
bridge, this materialised lingua franca that will bring 

Research through collage, detail
9

the outdoor public space up to speed. The city will 
evolve with us as we are establishing a healthy and de-
sirable social standard and social tradition together.
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The workshop illustrated and material covering main parts of the research 
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METHOD OF WORK

The second section of this report include detailed de-
scriptions of the separate parts of this project. These 
parts are roughly organised in chronological order un-
der the titles The Workshop, Digitalising the Collect-
ed Data, Digital - Design Part 1, Digital Fabrication 
- Scania, Design Part 2, Preparation and Milling and 
Design Part 3. Because the design process have been 
set on speed due to ambitious goals and an optimistic 
mindset this mapping should help navigate how one 
decision have affected another in the design process.

The inner logic in this project, that which can’t be cast 
away, is that fragile and personal yet everlasting qual-
ity. To get started I need to find an outlet for such a 
quality. I need to capture the data and develop it in a 
way that I can preserve it in a materialised form. This 
is how the workshop was inspired. I turn to our elders 
for their wisdom. This data, in form of seven hand 
moulded clay sculptures, an audio recording and an 
overload of feelings, was then abstracted in to scanned 
3d objects and written text. The designs parts 1-3 each 
refer to practical aspects in the design process, includ-
ing possibilities and limitations connected to chosen 
tools/software, material and implementation strate-
gies. In the third section I reflect and reconnect to the 
initial inspiration.

 
 THE WORKSHOP1

The data, the fragile yet everlasting quality; I see it 
clearly in the hand moulded clay lumps and I hear it 
in the small and big, frustrated and joyful, sentimental 
and general and all the other important talks during 
the workshop. Trying to obtain and save as much in-
formation as possible I’ve brought a sound recording 
system so I can focus my attention on the conversation 
and not on having to take notes. The clay represents a 
physical data. I write about the workshop afterward to 
preserve the experienced atmosphere. As I illustrate 
the workshop on paper I start to reflect on the diversi-
ty of our body language.

I am waiting for the detergents to dry before placing 
the wax cloth on the table in the spacious activity hall. 
A woman sits alone by a table in another corner on the 
other side of the hall and looks at me. I am nervous 
and realise I should have started setting up earlier and 

1 Graffman Katarina, DR. of Antropology. Focus on social 
phenomenons natural stages. http://www.inculture.com/metoden/

just then three men comes over and sits down and we 
shake hands and I ask their names. Rolf, Hugo and 
Roy is first to arrive. My contact Maria are back with 
a speaker and she helps me to get the music started. I 
have prepared a list of music that was played on the ra-
dio during the years they were growing up in the 30th 
to 60th. My hope is that the music will awaken mem-
ories and feelings that are then transferred in to the 
conversation and the clay. Irene, Börje and Henning 
arrive. I explain that I am working on my graduation 
project but that I don’t known what the end result is go-
ing to be yet. Today though the assignment is to work 
with the clay, I point to the lumps in plastic organised 
together with a variation of tools in the center of each 
table, and to talk together about whatever comes to 
mind as we listen to the music playing. First though 
there is a warm up exercise and when you close your 
eyes I will place one object in each one’s hands and you 
will through words describe what you feel. 

Irene is angry and she’s not shy about it. With her 
arms fixed across her chest, slightly leaning forward 
she decide to not shut her eyes as I hand out the se-
cret objects. Disappointed with the yoyo I gave her she 
quickly puts it on the table in protest. Börje got my 
favourite, a pink soft rubber toy with a slippery feel-
ing to it. He gives out a surprised squeak and laughs 
as his hands are searching the thing. As we open our 
eyes and see our objects for the first time there is a 
small debate, including the whole group, on what this 
is. Perhaps a bath toy, yes it must be. Henning holds a 
horn of an elk and recognises he has seen this before. 
He gently lets his fingertips follow the tracks in the 
shape of the polished tip to the more and more dis-
tinct grooves. But it is small he adds. Rolf is holding a 
birch bark container with a golf ball inside. Henning 
says his wife used to make those. There is a sadness 
in his voice. Hugo is having some trouble opening his 
box with projector slides so I help him open it and 
hold one up to the light so that he can  detect a tiny 
image. He says he doesn’t know what it is but as we 
move along investigating the other objects he stays in 
his world seemingly not hearing the others and start 
sorting the images in small piles. A nurse comes over 
and removes the images when it is time to start work-
ing with the clay. Though as I spy in the corner of my 
eye he looked more satisfied sorting pictures than 
sculpting the cold lump of clay. I see him push down 
his fingers a few times in the lump to then lift it up 
and then put it slightly farther in on the table. As to 
signal he was done now and so he returns to holding 
his body in and resting his hands in his lap slightly tilt-
ing his head forward. I put new lump of clay in front 
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The 3D scanned clay sculpture, constructed during the workshop and scanned at Konstfack.
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of him and he repeats this routine. In the end of the 
workshop I asked him about his work and he explain 
it is a face. He was thinking about the landscape of 
the area where he comes from, the northern part of 
Uppland a city cold Särna. Hugo smiles and I can see 
in this gaze how he scrolls through fond memories of 
this place so close to his heart. Suddenly Börje talks 
directly to Hugo and tells him his has been there ski-
ing and then Rolf joins in the conversation. Thanks 
to this small piece of common ground Hugo becomes 
the centre of attention, he is seen by the group and he 
smiles when they talk while this time not immediately 
returning to his introvert start of mind.

Next to Hugo sits Roy. They both are living with de-
mentia but in opposite to Hugo Roy is very social and 
he is leaning back on the chair, with his feet placed 
wide apart as he works with his arms stretched 
straight to the table. During the warm up he received 
a small light object made of brass. Trying to describ-
ing it with his eyes shut he asked us about what they 
called those things you bowl at. A nurse wondered if 
he meant bowling pins. No, he said with confidence, 
it’s a bowling ball but without holes to hold it with. 
He opened his eyes and looked at the object, nodding 
his head, yes it is a bowling ball. Starting with the clay 
Roy quickly work up a form squeezing it in his hands. 
Then he picked up a flower stick and start writing or 
carving. It is a rune stone he tells me, he draw it during 
a course in school when he was young and he got very 
good critic. As a song by Ulla Billqvist comes on he call 
my attention, did you know, he said, she was bisexual. 
This used to be shameful, he said, and still is and then 
she killed herself. He shakes his head empathising 
with her difficult situation and goes on. It isn’t good 
to separate yourself from the crowd. Feeling slightly 
monopolised by Roy I try to move around the table, 
as he is talking, hoping that he will raise his voice and 
thereby include the group. This does not work unfor-
tunately. I find it’s difficult getting the group comfort-
able talking to each other. No one seem to find them 
self interesting enough.

Irene doesn’t even want to touch her piece of clay. It is 
cold and disgusting she says. Irene is the only female 
in the group except for me. She shares a strong feel-
ing of self doubt and says she can’t do anything, what 
would it be and she can’t draw either2. A nurse comes 
by with a pill in a cup and Irene demands juice cream 
2 “Although we may say ‘beauty is in the eye of the beholder’, 
that is not how we act. Instead, we debate and argue about our aesthetic 
judgments - and especially about works of art -and we tend to believe 
that such debates and arguments can actually achieve something”, 
Burnham D - Kant Immanuel:Aesthetics, United Kingdom, Stafford-
shire University, IEP

otherwise she refuses to take the pill. I want Irene to 
feel a bit more comfortable so I ask if it would help 
if I heated the clay with my hands. She just turns her 
head away from me totally dismissing my proposal. 
The group of nurses who have sat down in the sofa 
next to us smirk. This makes me worried, Irene has 
no language available which gives her space to com-
municate. It is okay to be angry, but she seems more 
frustrated. She is here trying but still has no let out. 

Next to her Börje smiles a lot as he is working. He 
stabs and squeezes his lumps of clay and watches it. 
He repeatedly question what it is going to be. Börje is 
sculpting a boat and places two tools in the centre of 
his creation as used for a mast. I comment they might 
burn up in the oven later and he burst out laughing. 
He gets seasick so the boat is up on dry land. I ask 
what he is thinking about and he says bathing. Then I 
accidentally confused another part of Börjes boat with 
Hennings pig. I corrected myself but then Roy com-
mented that the tail was wrong. Later as we were clos-
ing down the pis had disappeared. It had a substantial 
pigtail, a long body with dimples after moulding fin-
gers and a cheeky snout. There is a lot of  performance 
anxiety in the air. Everybody have their own way of 
communicating is. Still it is a shared sense in mind. I 
wonder if we would feel better it we each knew we are 
sharing this feeling of self doubt. Rolf is the youngest 
and works very focused and intensely with hit lump of 
clay. It is now about three decimeter high and distinct-
ly marked by fingers pushed in all over. He stares at it 
and asks us what it is, what it should be. Later the wall 
is lying down and Rolf says it is ashtray, which makes 
everyone laugh. He makes a lot of jokes and keeps the 
sometimes tense situation light and fun. As we finish 
the ashtray is gone and in its place a big lump rolled 
back in its plastic. 

I turned to our elders for their wisdom. I had hoped 
that they would from their experience of a lifetime 
share something worth more, something genuine and 
enlightened perhaps. And they did, it just wasn’t what 
I had expected. I keep thinking that life is going to get 
easier. I left the workshop thinking it doesn’t. The trick 
though is to find your voice, your medium with which 
you can communicate and deal with the hero’s journey 
that is life. The real challenge though is to believe in 
yourself and trust you have one3.

3 Moyers Bill, Campbell Joseph (1988) Joseph Campbell and 
the Power of Myth, United states, PBS , http://billmoyers.com/content/
ep-1-joseph-campbell-and-the-power-of-myth-the-hero%E2%80%99s-
adventure-audio/  
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Clay sculpture made by Hugo scanned and digitized. Pattern enhanced in photoshop.
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DIGITALIZING THE COLLECTED DATA

In order to get closer to the patterns in the clay sculp-
tures and to create a space where I could experiment 
with them as models I chose to have them 3D scanned. 
This was done using a rotating platform and the 3D 
scan David1 software. Basically a projector and a cam-
era, connected to the computer on which the pro-
gramme is installed, is aiming at an object. The pro-
jector will, after some information have been filled out 
and the calibration have been performed, shout out a 
sequence of different black and white patterns on the 
object that is to be scanned. These patterns are gen-
erating measurements that the program can translate 
to the 3D image I now see on the screen. The rotating 
platform is set to rotate 360° and the programme is 
set to scan the object from five angles. This way I get 
five separate images which I can then chose to fuse 
together creating a closed 3D representation. Though 
any area that the projector can’t reach won’t get reg-
istered resulting in a lack of data 3D representation. 
This is something the program tries to fix when fusing 
the scenes together creating a solid. Usually adding 
a convex tumour where there is no data found. This 
happened to the bottom of my pieces. 

As there 3D digital representations of the hand mould-
ed clay sculptures were created I used a lower reso-
lution, about 500, as I learnt the file becomes almost 
impossible to work with otherwise. This was enough 
though as I still could make out every path, touch and 
scraping. The data was then exported to obj-format.

1 For more information see the website http://www.david-3d.
com/en/support/downloads
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Design progress in Meshmixer: The bench (from the middle and up) and the plattform (below)
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During the careful examination of each clay sculp-
ture representation I was captivated by the advanced 
scheme of paths embedded in the surface. These are 
impossible to rationalise, there is no obvious repeti-
tion to be found. Instinctively I think about Picasso 
and how he said “It took me four years to paint like 
Raphael, but a lifetime to paint like a child”. There is 
a methodology here that is working. I find myself left 
with a precious quality, very fragile and everlasting in 
its character. förstår inte helt picasso-referensen..

Having a production process in mind I chose a view 
that I believe the machine could handle while at the 
same time in the form keeping as much character as 
possible. During the first critic a discussion concern-
ing how comfortable it would be to sit at was raised. 
The first prototype measured a maximum of 600 mm 
width, 230 mm depth and 80 mm height and the land-
scape included high mountain and deep valleys. A 
smaller person or one okey with straddling the small 
bench would be fine. Though I believe a lot of peo-
ple wouldn’t use it. In its current condition it perhaps 
borders to heavily towards a sculptural instalment. At 
least I need to scale it up and to reach a larger audi-
ence flatten the landscape a little. What is important 
at this time working in a digital sculpting studio is to 
preserve the representation of the human touch, the 
connection to that intimate language. 

ing for digital fabrication. The list is found at the website http://www.
meshmixer.com/

DIGITAL - DESIGN Part 1

The main part of the form studie was then handled 
in Meshmixer2, a programme suitable for work with 
complex polygon meshes. In the program the 3d rep-
resentations becomes malleable, really like the digital 
version of working with clay. You can chose different 
sculpting tools that will flatten, bubble smooth or 
shrink smooth, pinch, drag or inflate, and so on, a part 
of the object depending of how big of an area you set 
the “brush” to affect. You can edit the object through 
transforming the scale in x-, y or z-angle or chose uni-
form scaling. You can mirror the form creating your 
own 3d-Rorschach test. You can also fast and easy 
slice the form like a loaf of bread and get a direct im-
age of how the piece would look it you decided to laser 
cut a model. The if one wants to prepare a file for the 
laser cutter one can export the side piece to obj-for-
mat, imported in Rhino and there organise slices side 
by side. I played around a lot in Meshmixer though I 
came to conclude the software served my purpose bet-
ter used to refine and make gentle modifications to the 
to the form I chose to go forward with. In opposite to 
the coarse frankenstein alterations I tried in the early 
thrill of exploring possibilities in the software. Mesh-
mixer is a lot of fun though and offer users tools to;

“Drag-and-Drop Mesh Mixing
3D Sculpting and Surface Stamping
Robust Convert-to-Solid for 3D printing
3D Patterns & Lattices
Hollowing (with escape holes!)
Branching Support Structures for 3D printing
Automatic Print Bed Orientation Optimization, Lay-
out & Packing
Advanced selection tools including brushing, sur-
face-lasso, and constraints
Remeshing and Mesh Simplification/Reducing
Mesh Smoothing and Free-Form Deformations
Hole Filling, Bridging, Boundary Zippering, and Au-
to-Repair
Plane Cuts, Mirroring, and Booleans
Extrusions, Offset Surfaces, and Project-to-Tar-
get-Surface
Interior Tubes & Channels
Precise 3D Positioning with Pivots
Automatic Alignment of Surfaces
3D Measurements
Stability & Thickness Analysis”3

2 This is a free software and available from Windows and 
macOS. For more information see the website http://www.meshmixer.
com/
3 A short list of different tools available in Meshmixer, prepar-
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Design experimentation with slicing tool
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Reflection on scale and proportion through illustration. 
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DIGITAL FABRICATION - SCANIA

The CNC machine at Konstfack is too small to pro-
duce the larger 1:1 scale furniture I envision. The size 
is important for three main reasons; the landscape 
design need large enough valleys and hills inviting 
for a comfortable seating; the volume will be compet-
ing with much greater scales in the public space and 
therefore need to be slightly excessive compared to 
not go unnoticed; proportions need to be generous 
enough to withstand the weather and wear and tear 
by a large number of users. Jonas Osslund, lecturer in 
furniture design at Konstfack, and Gunnar Söder, ad-
junkt and responsible for the 3D lab at Konstfack, are 
who points me towards Scania4 and their expertise in 
working with large scale CNC-milling.

After a few calls a first meeting is set up with Jörgen 
Andersson, head of Model Workshop, and Mats West-
lund, CAD/CAM Preparation and Milling, on March 
30. This included a short presentation where I brought 
my first prototype, described my vision and discussed 
specifically how their expertise were needed. I had a 
great first welcome and was almost surprised of how 
eager they were to help. We did a short tour through 
their workshop, I signed an agreement on confidenti-
ality and the next meeting were we would go over the 
final files for milling were set for the 10th of April. We 
agree they will help me mill three pieces of furniture; 
a bench, a platform and a chair. I now have a week to 
finish my design.

One important technical detail to mention here is that 
that they ask for STEP5 or IGES6 files. This is interest-
ing for the project because I am mainly working with 
complex polygon meshes which are not compatible 
with the file format. The polygon meshes need to be 
converted to NURBS7. For this to happen the polygon 
mesh needs to be reduced, that is I have to loose some 
of the detail. This was for me a great challenge because 
of that I also wanted to preserve the complex pattern 

4 Scania tekniskt centrum, Granparksvägen 10, 151 48 Söder-
tälje
5 “Standard for the Exchange of Product model data” , https://
www.pcb-3d.com/knowledge-base/step-file-faq/
6 “Initial Graphics Exchange Specification”. Development of 
IGES declined as STEP was released in 1994. https://en.wikipedia.org/
wiki/IGES
7 “Non-uniform rational basis spline (NURBS) is a mathemat-
ical model commonly used in computer graphics for generating and 
representing curves and surfaces. It offers great flexibility and precision 
for handling both analytic (surfaces defined by common mathemat-
ical formulae) and modeled shapes”, https://en.wikipedia.org/wiki/
Non-uniform_rational_B-spline

represented by the human touch. The computer is 
in a sens my enemy, it wants to lighten the data load 
through simplifying the description of a certain form.

Note to self: One interesting thing that I found as I in 
Rhino reduced my first mesh to 20000 polygons and 
typed in the command MeshtoNURBS is that when 
I then repeated the same sequence now with 30000 
polygons did not have the computer crash on me. In 
the end I had three files in STEP formate generated 
from polygon meshes of 40000 polygons each. Note 
that it does not work doing this with 40000 right away,  
or at least my computer had to “warm up”.

Preparing the first prototype with plan cut in Mesh-
mixer and milling the first prototype at Konstfack 
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DESIGN Part 2

The second part of the design process includes man-
aging the details of the finished designs so that the 
CNC milling can take place. The details include exact 
measurements of the milled wooden seating and how 
the steel fixture carrying it is connected to it. 

Developing a series of different fixtures I examined the 
overall language of the design in Rhino. I early on de-
cided to go forward with a simple profile inspired by 
the roman arch as I started developing the fixture for 
the bench. Now there two main ways to go connecting 
into the seating either having the fixture cut through 
the wooden seating or  lay the seating inside the it. 
Talking to Peter Andersson, guest lecturer at Konst-
fack and furniture designer, and Jonas we agree that 
it appear to be more aesthetically pleasing having the 
wooden piece being lifted, carried, embraced by the 
steel fixture. That there is a violence connected to hav-
ing the fixture cut through, piercing the seating. Sens 
I’m aspiring to communicate something so fragile and 
personal violence seam a quality logical to avoid. 

Using the roman arch for the design of the fixture of 
the bench I am also suggesting incorporating an arm-
rest. This is not the case for the platform which I en-
vision situated on a lower height inviting the small-
er people in our community, the children. Though I 
think there is a point using a similar legging on the 
platform so to visually relate the furniture to each oth-
er. This is done to reusing the slightly tilted angle of 
leg. Pipe, 30 mm ø, is chosen in order to preserve an 
even continues form as the arch is bent. The pipe also 
communicates well with the chair which is assigned a 
swivel function. As for the height of the bench I en-
vision it meeting the needs of whom among us that 
have issues sitting down low and getting up from such 
a position. I am mainly thinking about elderly people 
but there are of course also a lot of tall people around. 
A high seating could also invite for a more active sit-
ting, perhaps a leaning or just slightly sitting on the 
edge. I place the seat as 650 mm, as I go around on 
school sitting on tables and chairs trying to figure out 
what is comfortable. I also spend time on the subway 
taking notes on elderly using their walker’s as seating. 
As each piece of furniture is developed I try to assign 
its height to a specific need of a specific group. The 
plaform, at 400mm above the ground, includes a short 
fall in case there is an accident during the play. While 
the chair is situated at a more commonly found height 
of 550 mm inviting for a relaxed sitting with built in 

back support and choice to swivel to face the sun as it 
moves across the sky.

Calculating an appealing depth of a high placed seat-
ing to also be stable I decide on 600 mm. The wood 
available in the workshop at Konstfack where I need 
to prepare the material for the milling machine has 
a length of 350 mm and so to not waste material the 
length of the bench is set to 1500 mm. The design of 
the is platform is made circular and its 1400 mm ø is 
directly related to the maximum depth restrictions on 
the machine at Scania. This is because I wanted to mill 
the platform in one set getting a perfect overlap across 
the three parts of guled massive wood. The chair is the 
most complicated form to mill for the machine and I 
developed the design both to relate to the bench and 
platform as solids but also as a challenge the personal 
at Scania. A challenge because I was told they would 
view this collaboration as an opportunity for their 
in house competence development. As it would turn 
out though I underestimated the work preparing the 
bench- and the platform-files for the CNC.

As I prepared the planks for gluing, cutting away bark 
and planing, I started to realise how heavy these pieces 
of rough material be. I planend it well enough but as 
the top and bottom of the bench, each 600 mm wide, 
were glued I could no longer lift the material by myself 
and need help to place it in of the pressing machine. 
The material making up the platform was divide into 
three pieces for two main reasons; to allow for me to 
handle the weight and because the fine planer machine 
at Konstfack only allow for a maximum width of 600 
mm. On Tuesday I left the workshop at 10 pm with red 
and swollen hands, aching feet and now strength left 
in my arms. 
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At Scania. Zeke and Anki preparing the material for milling inside the CNC machine



program was set to end with the machine drilling four 
holes. As the wooden material were taken out tree 
blocks of a hard foam were placed in the machine. In 
these the holes were mirrored and plugs were put in. 
Now we could turn over the material and place it on 
the temporary fixture. Observe that the point of the 
fixture is to aid the milling machine finding the ze-
ro-point. Now this is a five axis CNC and so we could 
have done the whole job in one session. Unfortunately 
this demanded too much work in preparing the file 
for the machine, due to it being heavy and consisting 
of thousands of tiny surfaces each one having to be 
selected one by one in order to implement the com-
mand. I could not have known this in advance but I 
believe that for another time perhaps I could group 
selected surfaces in Rhino before exporting to STEP. 

Time schedule milling the bench: The roughing were 
done with a size 40 mm ø mill and the smoothing were 
done with a size 12 mm ø mill.
Preparation of milling range i the computer - 4h
Preparation of material - 0,30h
Rig - 0,10h
Bottom, roughing and smoothing - 2h
Rig and Fixture - 0,20h
Top, roughing and smoothing - 5h

Time schedule milling the platform at Scania: The 
roughing were done with a size 16 mm ø mill and 
the smoothing were done with a size 12 mm ø mill. 
There were some issues getting the vacuum to work 
due to irregularities in the material and so we had to 
lose some extra material in the fine planer. This might 
be the reason why there were two small spots on top 
of the platform untouched by the mill as the program 
were done. Though the imperfections were easy ad-
justed with a little sandpaper.
Preparation of milling range i the computer - 4h
Preparation of material - 0,30h
Rig - 1h
Bottom, roughing and smoothing - 3h
Rig and Fixture - 0,13h
Top, roughing and smoothing - 9,5h

PREPARATION AND MILLING

At Scania I’m set up to work with Anki Licke, CAD/
CAM Preparation and Milling. She opens the files to 
review and decide on a plan for the milling. Unfor-
tunately it takes forever to even open one of the files. 
This results in some lost time as we end up spending 
the whole day in front of the computer preparing the 
bench-file. We agree that I will prepare the material for 
the bench and the platform on Tuesday and then be 
back with it at Scania on Wednesday morning. Anki 
will prepare the milling range for the platform-file. 
This work include a lot of very precise measurements 
and the computer making complex calculations, which 
are taking much longer than usual since my files are 
so heavy. For example the computer calculates all the 
milling paths and my files contains an unusual high 
number of paths. Also originally these were thousands 
of triangles making up the surface of the form which 
the computer seam to have trouble with as it is or-
ganising the workflow. Anki describes the pattern as 
“spotty” instead of “continuous” and one consequence 
is a lot of added “stop-lift-relocating-starts”. This is a 
time consuming process. Also some parts have to be 
rebuilt like the bottom surface which I had deleted. 
Other parts have to be added as an overall plan for the 
job is thought out, like a temporary fixture so that we 
can turn over the material and mill from two sides. 
Anki and her colleagues seem a bit sceptic about the 
chair and laugh when I say I thought I would ad a 
challenge. During the week while I was preparing the 
material at Konstfack Jörgen called and announced 
that unfortunately they were having trouble with the 
chair and that they most likely wouldn’t have time to 
mill it for me.

Because I didn’t leave much of a marginale for error the 
importance of the precise measurements of the mate-
rial in which the detail was to be milled increased. As 
I prepared the material at Konstfack I save as much of 
the wood as possible but still came up about five mil-
limeter less than what I had promised and by now it 
were too late to change the settings. Anki oriented the 
zero-point two the center ot the material and both the 
bench and the platform came out top notch.

Both the bench and the platform were e milled in two 
sets. The material was placed flat on the steel table in 
the CNC, inclosing the vacuum with three rubber 
bands and so fixating it on the table. The bottom were 
milled first so to get a perfectly plat surface and the 
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Testing sturdiness with Jonas before sending the steel fixtures for powder coating at Combi-Lack, Bandhagen
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DESIGN Part 3

The bench and the platform full scale prototypes is 
milled in alder tree. This is a wood that does not move 
too much and that has a density suitable for milling. It 
is a good choice to use for a first prototype to be dis-
played indoors. The wood includes a lot of twigs which 
can be beautiful but unfortunately also makes the sur-
face more vulnerable. Some of the twigs broke in the 
milling machine while others will pop out as soon as 
the material start moving. Producing these furniture 
for the outdoor public space I would choose a pine 
or another wood with lots of natural resin, cut it and 
glue so to work against the natural movement of the 
tree. Because I appreciated the light color of the newly 
milled alder tree I treated it with a bleaching chemi-
cal1. This agent will help preserve the light wood as it 
ages and over time becomes more and more yellow. 
Preparing for the exhibition at Konstfack followed by 
the exhibition at Vallastaden2 my hope is that people 
will touch, play with, sit on and climb both the bench 
and the platform. And so I finish the surface treatment 
with two layers hard wax oil3. The production of these 
types of milled furniture include some loss of material 
but not as much as expected. The form language is al-
lowing for some deviations and therefore it is plausible 
to work with very small marginals. For instalment in 
the public space I imagine the furniture being mount-
ed with bolts against place specific-cast foundation. 

1 Lut with white pigments
2 http://www.vallastaden2017.se/
3 OSMO hårvaxolja, 3062 Ofärgad matt The swivel chair seat that wasn’t made
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CONCEPT & IMPLEMENTATION

In this section I will summarise the concept and im-
plementation and the series of complex translations 
which construct this degree project; Music awakening 
memory, memory imprinted on a physical mass, the 
mass scanned to digital representation, the digital de-
sign process and understanding scale and proportion, 
the machine translation of digital to physical and fi-
nally the user interacting with the design.

These two pieces of furniture are very much children 
of their time. I am referring to the scanning proce-
dure, the 3D modelling and the physical CNC mill-
ing. Through a few relatively easy steps handcraft can 
be digitized and manufactured in the industry and so 
made available for bigger projects like furnishing the 
outdoor public space. In this new era of urban devel-
opment personalised technological aids is allowing 
us to be more personal. We are also becoming more 
private because we are now more efficiently avoid-
ing spontaneous conversations or even eye contact 
as we are hiding behind our headphones. In effect we 
no longer practise communicating with each other 
through the simplest of gestures and the city is becom-
ing colder and less inviting because this is no longer 
a space where we go to socialise as a part of our daily 
routine. This need to change. It is important to us, as 
people living our lives in the evolving city, creating a 
social standard or a social tradition together here. We 
need our public space to embrace our increased inti-
mate presence so that we are then comfortable linger-
ing and there by reclaim the outdoor public space. The 
goal in this project have been to harness this personal 
ego, to capture that intimate quality which we all can 
relate to and to materialise a metaphorical bridge.

In size 
close to mine
in spirit 
personal 

This is the inner logic of this bench and this platform. 
In the beginning I turned to our elders in my search 
for wisdom. I was hoping to gain enlightenment. And 
I got it though it wasn’t what I had expected. Being an 
optimist I constantly believe life is going to get easier. 
By the time I left the home and the workshop I was 
thinking that it doesn’t. Life doesn’t get easier. I am 
still an optimist though. The trick is to find your voice, 
your medium with which you can communicate and 
deal with the hero’s journey that which is life. The real 

challenge though is to believe in yourself, to believe 
that you are worth it, and to trust that you have a voice. 
 
The volumes are twisting and turning and moving in 
the surface of these furniture and it catches your eye. 
Curiosity demand you to come closer, to touch. Per-
haps you are listening Queen’s Under Pressure in your 
headphones and suddenly your hand is dancing as it 
investigates. Unknowingly you are activating anoth-
er sense. The outer world is capturing your attention, 
and your hand dancing is leaking you, that inner self. 

The first translation takes place as the music is 
awakening memory and a self. This data have been 
translated in and manifested in the clay. Now while the 
authors out these sculptures are self conscious about 
their results I only see potential. There is a quality 
of unpredictability which I could not have produced 
myself. Next the objects are scanned on a platform 
perfect for their size. This is no accident. I, knowing 
this, provided each person in the group with a limited 
amount of clay. This most certainly affected how they 
interacted with it during the exercise. Had I provided 
a larger mass one might have treated it with different 
tools and the result would have been different. Then I 
would have had to use the less accurate hand scanning 
equipment to digitalise the sculptures. Though this 
might not have been a problem since I come to realise 
I don’t need to have to precise data to reproduce this 
what I call “the human scale”. 

The second translation occurs when the physical mass 
is digitalised through scanning. 

The third translation occurs as I start to work with 
the design in the computer. I’m scaling up the form 
to large pieces of furniture and working in scale 1:1. 
This translation directly place high demands on my 
ability to fathom this virtual reality. I have to find a 
way to step inside the program in order to provide 
my self with tools through which I can understand 
the proportions in some length. I drew scale versions 
of myself to place side by side with my design. In the 
future I would like to try to actually step inside the 
programme through using 3D glasses. 

The forth translation take place as the digital design 
is read by the machine milling the physical prototype. 
Using RhinoCam at Konstfack to mill the first small 
prototype I got a very accurate result. At Scania I 
had to convert my complex polygon meshes in to 
NURBs available for STEP and IGES file formate. This 
supplied their software, used to handling light surface 
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based cad data, with an enormous amount of detailed 
data. As the machine were calculating the workflow 
an excessive amounts of time consuming lifts were 
added. According to Anki probably due to de original 
triangle based data. There are a few obvious steps in 
the digital design process which can be altered and so 
cutting down on preparation for milling and active 
milling time sufficiently. As I reduced my polygon 
meshes to NURBS I was left with thousands of small 
triangle surfaces. These could be pared into groups 
organised as I wanted the mill to work; group 180° 
angle side, group 90° angle, group 45° angle. This way 
the job could be prepared for one set avoiding the time 
consuming turn involving also preparing a temporary 
fixture. Also it seems to me the fragile quality of the 
human touch would have been preserved even if the 
mesh was reduced to 30000 polygons surfaces. Every 
path does not need to be visible. I think the inner logic 
lies in the complexity of how these paths are meeting. 
These are seemingly impossible to rationalise, there 
is no obvious repetition to be found. Together they 
describe something honest and curious and one can’t 
help to put a hand on the surface to have it follow a 
path and find another. 

The fifth translation occurs as the user is introduced 
to the furniture.

LINGUA FRANCA

The goal in this project have been to harness this 
personal ego, to capture that intimate quality which 
we all can relate to and to materialise a metaphorical 
bridge where our sensitive personas can be comfortable 
to stay. In this section I want to reflect on how 
the body
interacts with the furniture
as it is
In size 
close to mine
and how the ego relates
as it is
in spirit 
personal
where the furniture is introduced to the user.

The bench was made high because I wanted to 
including elderly people who avoid sitting down 
because they’d have problem geting up from a seated 
position. Of course this dosen’t hinder other people to 
use the bench as well. As it is the design evokes play. 
Gunnar came by while I was building the exhibition 
and jumped up on it immediately bursting: Hey you! 

It is a bit high this one! Gunnar is not super tal. He was 
swinging his feet back and fort in the same manner 
a child does when they can’t reach the ground. We 
laughed. As the exhibition went on both tal and short 
people came by to swing their feet. Where the bark 
laid even on the floor a space opened up. A trace from 
active sitting. The design is including grown ups in a 
child’s game. 

Either people would lean against the seat, suggesting 
a short rest, keeping their feet steady on the floor or 
they’d jump up, skotch in, climb up and swing their 
feet. Matyas swong his long legs over the steal bar. I like 
to imagine there is no obvious back, front or side to the 
bench. Later a group of friends joined by the bench for 
a glas of cider during the opening and suddenly there 
was a circle. The depth of the bench allows one to pull 
up a leg and the slightly upward sloping landscape 
provides a comfortable lean. There is even some space 
left between them used as a temporary table.

I am intrigued as I notice how people seemingly 
instinctively are stretching their arms out to lay their 
hand up on the furniture and the volumes twisting, 
turning and moving in the surface. Ten - fifteen 
meters away they come closer with their hand drawn. 
As if the obvious way to experience the furniture/read 
this new language is by touching with the hand. Many 
ask what material this is, not convinced of, by merely 
looking at it, that it is wood. Their smirks abruptly face 
down as they touch the surface or the seating which 
isn’t smooth at al, it has a rough character resembling 
the tongue of a cat. 

I spend the exhibition observing people and how the 
interact with my furniture. Though it isn’t the best of 
circumstances because people in general worry they’re 
not allowed to touch the art displayed on an exhibition. 
I found a group of five year olds walking around and 
around and around the plattform resting one hand 
upon it, which followed the lanscape up and down 
as they made their laps. This exercise shortly turned 
in to a game since everybody thought someone was 
chasing and they would start to run and so kicking the 
bark making a path. I was especially happy to find my 
teacher Inger on the plattform one day. With her feet 
on the ground she was laying down, laughing as she 
were searching for a perfectly comfortable position. I 
believe she was laughing because she’s not, like many 
others, used to be leaning back like this in the public 
space. I hits me later perhaps we are to uptight 
about sitting in general.



The plattform topography described in polygon mesh converted to NURBS
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I - THE DESIGNER

I will round of this essay with a few thoughts about my 
role as a designer. In this project I have for the first time 
practiced my own voice as a designer, even if it is in a 
limited formate. Finding a way to combined handcraft 
with digital fabrication was an initial driving force1. 
The method of finding the form was inspired through 
my interest in language, memory and understanding. 
I studied philosophy at Uppsala University and it is 
important for me to include the humanistic sciences 
in my work. In one way or another. In the future as I 
develop the result of this project I want to emhasise a 
sustainable design perspective were I am inspired by 
biomimicry and cradle to cradle design, ephemeral- 
and kinetic architecture.

I want to make the world a better place. I can do this 
through my work with interior architecture and de-
sign by including diversity. Perhaps this is my way of 
challenging the norm or idea of the standard. Over all 
I think to much of our energy is lost in the pursuit and 
struggle to fit this norm. What if people could just feel 
comfortable being them self in the public space. I be-
lieve that the expressivity of design can have an effect 
on how people think and experience the world. A goal 
here could be making diversity the new norm. In this 
degree project, The human scale in the public space - 
Lingua Franca, I found it in something tactile. 

I think form is very much experienced through what 
we perceive to be a norm. Then when ist becomes a 
standard it is suddenly no longer curious. Though 
what is curious is dependent on from what perspec-
tive one views it through. A child could find an ocean 
in a puddle. My friend Roy from the workshop that 
started this degree project found a bowling bal in the 
form of a small brass canister. There is something exit-
ing about taking part of other peoples perspectives on 
the world. In my role as a designer I want to take part 
of these very personal detailed observations. It is an 
humbling experience to connect with another person. 

I the future I hope to create space through design that 
can enable people to connect, on their own terms.

“Follow your bliss”2 

1 One inspiration is GERSTENBERGER® , Germany
2 Joseph John Campbell (March 26, 1904 – October 30, 1987)
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