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`(...), NEWTON 

     DAEMONS
 ANGELSand

eliminated the opportunity for 

 to do any real work´ (1). 
(1) McCAULEY/JOSEPH L., Initials. (1997) Classical Mechanics, transformations, flows, integrable and chaotic dynamics. 
Cambridge United Kingdom: Press Syndicate of the University of Cambridge.
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abstract
`FRACTION, an investigation on principles of functional design 
and its expressive potential´ is dealing with the interaction between 
the body, the worn garment and the closer space around it, in the 
context of the three being individual functional systems. Based on 
my findings, I am questioning the existing paradigms for a functional 
expression with the aim of generating an outlook for a possible de-
velopment of what can be considered a functional visual. How much 
function can an expression contain and how much expression can 
still be considered functional?

Revisiting the historic context of functional design, not garment con-
struction, profound thoughts on aesthetics and function as well as 
the current status of the branch, this article is aiming for a more ho-
listic view on functional creation and fashion design. Based on this 
theoretical background ten outfits got developed. All of them serve 
as a conceptual proposal of what the findings could mean in reality.
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muscles as a whole, or the sheer ability of the human body to be 
able to go from `a´to `b´ in an automotive way. Nevertheless also 
social science knows the term `movement´ as a tool for change and 
alterations in society. (3)

The work clearly focuses on the physical idea of motion. The inte-
rest lies in studying the diversity of human movement, means inves-
tigating the variety of individual motion sequences and which kind of 
reaction they might cause in regard to garments, the affected space 
and vice versa. In a second step the work is aiming to build up a 
system of its own, in which the every step is always accompanied 
by a clear questionmark. All findings and results go hand in hand 
with logical analyzes to prove a clear line of conclusion.

design programme_theoretical, methodical and historical

theoretical thoughts

The basic fundament for `FRACTION´ got developed during the first 
year of the Master course at the `Swedish School of Textiles´. I was 
investigating the anatomy of systems and their mechanical inter-
action in regard to garment construction. By then, still within a very 
artistic framework and less in regard to an everyday functional 
clothing idea. By analyzing physical properties and rules the aim 
was to develop different ways of expression in form and material. 

In that context three aspects got looked at closely: the body, the 
garment itself and the close by  space around both. Each of them 
are regarded as a system with its own structures, processes and 
functions. First they got dissected in order to find basic rules of how 
they work, and in a second step I was trying to alienate the findings 
as far as possible without destroying any initial basic character. 

For example the distinct movement of the body is defined by its 
anatomy, means the individual construction of the sceleton and its 
interaction with the muscle system. Both create the biological base 
for developing certain pattern of movement. In which way and how 
far can those pattern be interfered?

Movement in general can be defined in several different ways. In 
Physics for example one is talking about a change of location in 
consideration of time (2). It can be looked at as the interaction of 
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_the aim is to investigate 
the principles of functional design 
and its expressive potential.

AIM
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rules of gravity, the movement of the wearing person and also the 
garment´s own set of mechanical properties.

All those parts have to be regarded as individual systems in itself 
(micro-system) but affecting each other and building up a bigger 
system together. Each one will work upon its own set of `rules´, but 
the work is looking into ways of exchanging them within the `macro-
system´. By putting a basic truth of one aspect into another context 
and investigating if it might be still relevant in other fields, the hope 
is to enlarge the imagination of what might be possible in construc-
ting a garment. On the other hand the work is revisiting the aest-
hetical appearance along side as well. Each step that will be taken 
during the process has an effect within the makro-system. Means, 
if for instance a parameter in space was changed, it will have an 
effect on the way the body moves and as well on the behaviour of 
the garment. 

The respective garment properties will affect the space, the space 
the body and so on... An apropriate visual would be a system 
of rack-wheels interacting, working and fighting with each other. 
Pushing themselves forward and supporting oneanother. Each of it 
is a system in itself, but their function is only achieved as a whole.

 

The graph shown above divides the field of research into three dif-
ferent parts. The body with its ability to move, which was discussed 
earlier, the garments it is dressed in and the space it moves in. 
Whereas `space´ will be more defined as the german word „Räum-
lichkeit“, which means more the three-dimensional behaviour of an 
item and the way it is interacting with its surrounding. When dealing 
with a garment, material and construction will be closely observed 
and analyzed. How does it react and how does it affect? How can 
Ithose properties be blocked or supported?

The pictures on page 18 to the right are showing a few samples 
of earlier work within the master course. They are illustrating the 
change of silhouette when a garment is influenced by the natural 

„räumlichkeit“

body

garment

+ anatomy
+ pattern of movement

+ looking into 
 „kinetic“ material 
  and constructions

+ physical properties 
+ gravity, etc.
+ occupying „space“         
  by movement

pic.1
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In the same way arts, philosophy and science are strongly connec-
ted and not able to exist on their own. 
Deviding any of them would mean to disregard the major context of 
an artefact, result or even idea. 

Methodical backround

During the age of Renissance, art and science have not been 
seen as strictly separated like they seem today. Many researchers 
were bluring the line between many different disciplines, such as 
drawing, constructing or for example engeneering. Leonardo da 
Vinci (1452-1519) as one of the most universal creatives, as well 
as Albrecht Dürer (1471-1528) can be seen as the godfathers for 
this work. Especially da Vincis detailed sketches of constructions 
(compare picture 6, `Konstruktion von Leonardo da Vinci´) and ma-
chines show how complex his way of thinking must have been.

Being born and raised in Nürnberg, I have been familiar with Dü-
rers work from a very early stage of my life on. Especially his way 
of investigating perspective and other geometric relations in his 
graphic work, such as in `Der Reiter´(pic 5), left a great influence in 
how I understand dimension today.

Both artists use practical sketching as a method to understand dif-
ferent aspects of the world. May it be anatomy, architecture or fine 
art. In their work the process of understanding major problems is 
going along side with the aim of making actual artefacts. Both sides 

seem to be equally important. Regarding creativity as an umbrella 
hosting interdisciplinary ideas beneath, the basic ideas of this work 
are aiming to be relevant in different areas of creation. The practical 
work sits on the boarders between engieneering, productdesign and 
tailoring. The process is executed in the same order, with some of 
the parts bluring into each other, but never taking over or leaving out 
one of the steps.

The creative understanding in that context is also strongly influ-
enced by the working process of Issey Miyake. It cannot be denyed 
that this work got influenced by his visual aesthetics, but the more 
important fascination lies in his way to consider the complete pro-
cess a creation will go through already from the beginning.

`Creation and technology are what Issey Miyake’s philosophy is 
based on. From the beginning of his career through to his latest 
creations, he stresses both the importance of imagination and the 
development of new technology (...)´ (4). For example in his famous 
work `pleats please´ he was starting off with constructing the machi-
ne he would need to achieve his goal of pleating entire garments.
Many japanese designers see the body and the garment worn as 
an entity and not two different, completely detached objects (pic.7). 
But rather two single identities supporting each other and emerging 
into one for a while, sharing their character and interacting with each 
other.
The human body seems to be able to reinvent its definition over and 
over again. (5)
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Historic influences

The thoughts of Claire McCardel, an american designer often seen 
as the founding personality of sportswear, cannot be neglected 
when talking about what influenced thinking process behind this 
work. Rebecca Arnold, a research fellow in the History of Design 
Department at the Royal College of Art in London wrote about her 
influence in the article `Movement and Modernity:New York Sports-
wear, Dance, and Exercise in the 1930s and 1940s´ (6). 

Arnold is talking about `expressed movement´ coming from the 
womens desire and need to perform differently over the changes of 
time. She is underlining the thought of movement being a mirror of 
society as much as for example art would be. People´s livestyle will 
always be reflected in how they go from A to B. As the middleclass 
womens´world began to open up after world war one, their envi-
ronment got bigger and much more flexibility was demanded which 
influenced their ways and intensity of movement. In order to perform 
appropriately, new functions beyond representation needed to be 
defined and explored in the garment making process.      
             
`(...) Mc Cardell´s work connected to the ideas of modernity in their 
incorporations of ambiguity, particularly ideas of individual and coll-
ective identity.´(6)  The development of modern dance begining with 
Isadora Duncan and later Martha Graham mirrored the fact of the 
active female body 
becoming the centre of creation and the starting point of garment 

design. `Modern dance, as developed by Duncan and Graham, mo-
dern fashion as created by Vionnet, (...) and McCardell, and modern 
photography (...) all positioned a modern body based on contradito-
ry tenets of naturalism and control, simplicity, and complexity.´(6)
Claire Mc Cardell took a lot of input from Madeleine Vionnet in re-
gard of her way of constructing and working with instead of around 
the body. But as Vionnet was dedicated to a very wealthy and edu-
cated costumer, Mc Cardell was aiming for the middleclass ameri-
can women and her challenges in everyday life.
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motive_ functional aesthetics vs functional expression
Is there a general way of describing a `functional aesthetic´? 

Taking the term literally, it barely means `it works`. According to the 
german  DUDENs´definition of functional as `...(clearly defined) acti-
vity, occupation within a bigger context...´ (7). Hence there is always 
some clarifying work to be done upfront any creation work. 
So the bigger context has to be defined, which means talking about 
the environment of the functional object, means definition comes 
from the outside and not from the object itself.

In a second step, an appropriate activity has to be found and clear-
ly defined. And in the end it will be those two aspects, which will 
determine the outcome. For an aesthetical context this means that 
the `non-object´ aspects need to be really clear for a successful 
creation. Which also means, that the process does not start with the 
object itself, but with its surrounding.

Secondly, when defining the purpose of the object, the talk is about 
what `comes after´the object, hence the aesthetical work of the ob-
ject itself is boxed between two major aspects of it, which wil not be 
contained within it from the start. Does that mean, that a successful 
functional design has to carry those two sides, activity and context, 
in its expression? Or does the expressional work need to be placed 
inbetween? How much is it to be seen in that context? Or might it be 
able to be completely detached from it? The functional knit compa-
nies X-Bionik and Falke show two totally different design directions 
within the same context. They are sharing the same activity, but still 

they are having a very different expression, though both play with 
the same  elements, such as enhancing ergonomic cutlines and 
highlighting function by applying colour to the respective area. 

Following quote can be found in the online issue of the german 
Newspaper `Frankfurter Allgemeine Zeitung´: „Fast alle diese Ver-
fahren sind eng mit dem Design der Kleidung verknüpft. Nähte oder 
Reißverschlüsse, die nicht zu sehen sind, bieten auch dem Regen-
wasser keinen Weg ins Innere der Fahrradjacke. Der sieht man ihre 
Wetterfestigkeit desto deutlicher an. So beeinflussen sich in vielen 
Fällen Herstellungsweise und Aussehen gegenseitig mit dem Ziel, 
die Funktion der Kleidung über die Gestaltung zu zeigen. Die Her-
steller folgen damit den Wünschen der Kunden. Denn, so heißt es, 
heutzutage sei es vielen Menschen, die etwas für ihren Körper tun, 
wichtig, dies auch durch ihre Kleidung in der Öffentlichkeit zu doku-
mentieren.“ (8) 

The article is talking about technical sports apparel from a consu-
mers perspective, stating the desire to communicate via the outfit 
more then ever before. In a loose translation it says: `Nearly all of 
the technical processes are closely linked to the design of a gar-
ment. Seamlines or zips, which are not visible, will keep rain and 
water away from the body. So in many cases workmanship and look 
influence each other in the aim of communicating function through 
design. By doing this, companies follow the consumers wish for 
documenting a healthy and trained body via their outfit to the public 
society.´
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ducts on the markets, we have to find our own identity to avoid a big 
drop down in the near future. Fashion might be bored soon by the 
clean and futuristic expression it is currently copying from sports-
wear.
With many technical brands trying to establish their leisure and 
urban ranges at the moment, there are a lot of products found on 
the thin borderline between both disciplines. In the worst case, the 
current trend in fashion is taking away credibility from established 
sports companies, if those companies are not able to distinguish 
themsleves from the mass market. Here a big dilemma gets obvi-
ous. Because a lot of the current hype in technical outerwear cames 
from it becoming more society compatible with the help of fashion. 
So when the trend will not be valid anymore, something needs to fill 
the gap within the performance market. Maybe the urban/leishure 
department will become a credible segment of its own, but still then 
it has to provide some defined and unique expressions. 

This work is aiming to investigate this fine line between function 
and expression playing with aspects from both sides to try out their 
validation and potential in a crossing context. As I have been wor-
king on the mechanical and kinetic influences between the body and 
a garment, also in regard to the closer space arround it, during the 
last year, I would like to include the findings into my current work. 
Finding an application for those rather artistic studies is a very cruti-
al part of this work. There is no strict border between the conceptual 
and applied work of a creator. A profound investigation of the back-
ground from many different angles is crutial to create any progress. 

From a designers perspective, this means, to change an overal 
functional aesthetic, a new groundbreaking technology is needed. 
Hence, we would have to wait for the engineers to finish their job, 
before we could think about applying their thoughts to a garment.
Personally, I do not believe in such a standpoint to be entirely true. 
Looking at the last two years editions of the `outdoor´ trade fair in 
Friedrichshafen/Germany and the `ISPO´fair in Munich, there has 
not been a lot of changes in expression. Only a very few minor im-
portant news, which did not hit the markets yet. 

From a fashiondesigners perspective, two years are a very long 
time. Keeping in mind the much closer link between performance 
and fashion these days, I expect the consumer to be tired of the 
current aesthetics soon. Also keeping in mind, that the top end 
jackets are not meant to be sold on a seasonal calendar each year, 
the demand for lower technical products such as mid- and baselay-
er is more bound to trends. Still a lot of companies stick to the `two 
seasons a year´ + extras calendar with a long leadtime due to fabric 
manufacturing.

Maybe the system needs to be thought through from a managing 
perspective, but nevertheless also design needs to adapt. Practi-
cally spoken, we need to get out there to judge the current streams 
ourselves insted of copying fashion ideas from previous seasons.
Also considering the huge amount of technical inspired fashion pro-
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judgement of taste from an empirical judgment. Central examples of 
judgments of taste are judgments of beauty and ugliness.´(11) 

Zangwill´s quote underlines the thought of function not being able 
to be put in an aesthetic context. Sticking to its definition, function 
would not be able to be judged in any emotional context, and would 
have to be seen as a standalone term, not meant to be described as 
neather ugly nor beautiful. But as mentioned earlier, function in the 
field of design could have several meanings, hence beauty could be 
seen as a function of a certain design. 

Excercising the previous thoughts on the example of beauty,  the  
aim, context and surrounding would have to be defined first. 
Regarding the aim, I am estimating it as being a tool to create plea-
sure and joy to the person dealing with beauty. Which leads me to 
assuming the context of it as a term close to wellbeing or comfort. 
So what could be seen as a comfortable surrounding? It is much 
harder to define the positive meaning of it, as it will be something 
very subjective. Trying to define the negativ, would lead to regarding 
the surrounding as a state of non harm. According to this assumpti-
on a beautiful object would not harm anyone dealing with it. 

Dieter Rams on the other hand points out the importance he sees in 
being sourrounded by aethestic porducts. `The aesthetic quality of a 
product is integral to its usefulness because products we use every 
day affect our person and our well-being´ (19). In his view it is a ma-
jor part of good design to ensure wellbeing of the people that has to 

Any satisfying concept should carry the potential to be taken down 
to a more applied layer.

General thoughts on aesthetics

Per definition the aesthetics are `a philosophical theory or idea of 
what is aesthetically valid at a given time and place: the clean lines, 
bare surfaces, and sense of space that bespeak the machine-age 
aesthetic.´ (9)
Whereas the verb aestetic defines as being `pertaining to, involving, 
or concerned with pure emotion and sensation as opposed to pure 
intellectuality.´ (10) 

Following the quote, creating an aesthetic means handling the crea-
tion of a sensual emotion. Assuming function, in a technical sense, 
to be based on empirical findings and proofen data aesthetic and 
function would have to be antagones. Two poles coliding when put 
together. In such a context the term functional aesthetic would be 
nonsense, because in our current understanding no clear definition 
is able to contain its own meaning and its contradiction in one.
That means that eather there has to be found a more fitting definiti-
on of the matter, means a change in the choice of the bare words, or 
such a thing as functional aesthetic will no longer exist.

`The first necessary condition of a judgement of taste is that it is 
essentially subjective. This means the judgement of taste is based 
on a feeling of pleasure or displeasure. It is this that distinguishes a 
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live with it and only an aestheticly pleasing object can archieve such 
a demand. He drives his ideas far beyond a non-harming´ approach 
on creation.
The opposite seems to be the case. His definition of aesthetic is 
rooted deeply in the function which elevates it and gives it a more 
active part. An aesthetic object is a helper in peoples life and what 
helps people to enjoy their days, is one step closer to beauty.

Within the field of neurobiology the interest on how an aesthetic 
experience is created from a scientific point of view seems to attract 
more and more attention. Semir Zeki founder of the `Institute of 
Neuroaesthetics´at the University College in London beliefs that 
` that artists are, in a sense, neurologists who study the capacities 
of the visual brain with techniques that are unique to them.´ (20)His 
aim is to investigate the brains organisazion in regard to aesthetic 
experiences of human beings and especially artists. The research is 
based arround, amongst others, the assumption´(...) that all visual 
art must obey the laws of the visual brain, whether in conception or 
in execution or in appreciation;`(21)
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Regarding design agressive colours, shapes and blockings are of-
ten used in that context in order to make the athletes look stronger, 
bigger or more resistant. Those aspects are something especially 
executed in Amercian Football (pic.12). Also by underlining the bo-
dyshapes with the help of a garment can support building up confi-
dence on one side and on the other help to communicate a sign of 
power towards the rival.

Function in technical garments and competition wear

As explained previously, the context in which a product is used de-
termines its functions. 
They can be divided into meshurable,technical ones such as water-
proofness, weight or breathability, but also emotional ones. These 
cover for example psychological aspects of performance, like perso-
nal wellbeing, communication inbetween a team and never the less 
intimidation of the oponent. These cover very important parts when 
talking about garment functions. In this context the olympic games 
as one of the major sports events in the world, give a very good 
example of what it means to be a part of a context that goes far 
beyond personal archievements in sports. Each athlete represents 
himself, his sports and his country to the world.  All those things 
can and have to be communicated via the outer appearance by the 
participants in such a competition.

When talking about intimidation, teamsports like for example Ameri-
can Football, or Rugby use destinct signs on purpose to push their 
opponents into a more distand position. But also wearing the same 
shirt, for example as being a part of a national equipe, is underlining 
the group-feeling. It is almost having the same purpose as a military 
uniform.
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no such winning bias due to colour effects has been found in stu-
dies of judo contests where opponents are dressed in either blue or 
white. This suggests that while factors such as skill and ability will 
inevitably have the greatest say in determining sporting outcomes, 
the subtle effects of red colouration may decide contests where 
competitors are evenly matched.´(13) 

It seems very likely, that colours borrowed from natural courtship 
behaviour and fighting rituals still work in a similar way on during 
sports competitions. Not only in combat sports but also especially 
on team sports pitches it seems to have an effect which colour the 
jerseys are in. The pictures 13-15, stated in the references, show 
two successfull rugby teams, `Stade Francais´ from France and the 
`All Blacks´ from New Zeeland. Both tricots show a very different 
way of underlining the team idea and use of colour in order to intimi-
date their oponents. Whereas already the name `All Blacks´ indicate 
black as the major colour element, the french team playes with the 
effect of something unexpected like pink as their main visual on the 
pitch.

Use of colour in performance design

According to reseach done by the `Evolutionary Anthropology Re-
search Group´ at the University of Durham, colour plays an impor-
tant role in sports psychology. `(...) across a range of sports, we find 
that wearing red is consistently associated with a higher probability 
of winning. These results indicate not only that sexual selection may 
have influenced the evolution of human response to colours, but 
also that the colour of sportswear needs to be taken into account to 
ensure a level playing field in sport.´ (12)

The two major researchers Russell A. Hill and Robert A. Barton 
were mainly looking into full body combat sports.
`Our first evidence that colour might influence the outcome of 
sporting events was based on an analysis of four combat sports 
(boxing, taekwondo, freestyle wrestling and Graeco-Roman wrest-
ling) at the 2004 Olympic Games in Athens, Greece (Hill and Barton, 
2005). During this competition, red or blue uniforms were randomly 
assigned to competitors, providing a natural experiment. If colour 
had no effect on outcomes, an equal number of red and blue win-
ners would be anticipated. Instead, Hill and Barton (2005) found that 
wearing red was associated with a significantly increased probabi-
lity of winning with 55% of all bouts won by competitors in red (...). 
Wearing red appeared to tip the balance between winning and lo-
sing in close contests; when competitors were closely matched over 
60% of bouts had red winners, but in more asymmetric encounters 
(often knowckous) the colours were evenly matched. Interestingly, 
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velop with it. Skiwear, to compare it with, always had a much more 
diverse audience in the central european area. Still using the similar 
technical data there has always been a greater gap between sci-
ence and end-use, which left a wider room for aesthetic distinction.

So is the designers definition of his/her job bound to the current 
definition of the performed exercise, or the other way round, are we 
meant to shape the sports and its iconic aesthetic?
On the other hand according to my experience, in fashion seems to 
be a demand for function, but most design houses feel themselves 
much more bound to the visual progress of their brand. Communi-
cating an abstract idea seems to be the more important function for 
their costumer in the end. By having a rapidly growing crossover 
between the two disciplines during the last years, companies and 
designers have to question their standpoint carefully to ensure a 
clearly understandable position in their market.

Referring back to the questioned of where to position a technical 
designer his or her standpoint has definitely changed. If the market 
does not destinguish clearly between fashion and function in its ori-
ginal meaning, we cannot stand up for one side eather anymore. 
There is a need to be both, fashion designers with a great techni-
cal understanding and a passion for the engineering of garments, 
or technical designers with a deep interest in society, zeitgeist and 
changes. 

the `functional´ designer
`(...), Newton eliminated the oportunity for angels and deamons to 
do any real work´ (1). 

Above quote in its original meaning refers to a more religious sub-
ject but its meaning rises one question to me: If science determines 
everything and angels and deamons would stand for the unknown 
and unconscious, what is left to do as a designer?
And even more, what is the appropriate position for a designer 
doing functional, technical garments? Are we mostly bound to the 
responsibility of ensuring the best solution determined by scientific 
facts? If so, can we still find a gap for aesthetic development within? 
Are we supposed to look for one at all or does this already mean to 
create a technical compromise?

During the last decade, technical sports wear, especially outdoor 
gear, has undergone a big visual chance from being seen as totally 
oldfashioned to a modern and sleek look, that stands for adven-
ture and fun. But did the overall aesthetic change, or is it more our 
perception of it? Is it due to social developments or due to technical 
improvements for this new kind of admiration?

For sure, techniques like laser-cutting and bonding, new smart ma-
terials and cuts definitely have given the overall look a great push. 
But the consumer must have changed a lot as well to ensure those 
techniques to become visible in the market. 
As the outdoor community grew a lot into different directions inclu-
ding a much bigger variety of mindsets, the apparel offer had to de-
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behaviour happen due to a general lack of knowledge we have on 
garments? Or is it a lack of interest? 
Usually people don´t ask about complicated backgrounds of a mat-
ter, if it seams to be too abstract. We take facts from science and 
the research connected to it as given and done by very specificly 
trained people in research centres far out of our daily life. We happi-
ly consume the results in applied products, and nobody will question 
the high investments made beforehand. Talking about fashion and 
garment, do we just not seem to care that much?

It is nearly impossible to calculate its qualities in defined numbers, 
apart maybe from the basic material used. But their creation pro-
cess is as complex as a creation in nature sciences. Why does such 
an important part of daily life leave most people that uninterested 
and uninformed about its background?

Simply knowing the name of something does not make us under-
stand it... (15), A general thought in science states: `The theory 
leads us to understand the facts, and the facts in turn, undergird 
the theory.´(16) Can it be applied directly to the work of a designer? 
Means if a desgner is creating a product without underlining it with 
a theory which is empowered by certain facts, can one still endup 
somewhere? Or does this profound logic of science not apply for the 
act of designing? If so, what does apply to it?

methodology_design as an experimental science
According to Andrew Bowie aesthetic judgement faces one major 
problem:` (...), philosophers who wish to deconstruct any grounding 
role for the subject, as part of a general  move away from the histo-
ry of metaphysics, often still see in art something decisive which is 
not accessible to philosophy or science; on the other, physicalists 
concered to overcome folk phychology tend to regard the sciences, 
(...), as making accessible the true world that is inherently inac-
cessable to art.´ (14) It is worth questioning if any clear distinction 
or positioning on one of the above mentioned sides migh still be 
contemporary. But it is definitely not applicable to a designer dealing 
with functional clothing.

The quote could be seen as an example for the dilemma, that the 
field of fashion design has to face. When most people hear the term 
`Fashion´the first thought, according to my experience, is never 
about the actual product and what it takes to make/design it. It is 
more about the idea and its representative value in society. We al-
most only consider the information a ´fashion´product carries within, 
instead of what it is itself. Means a shirt, trousers or a jacket.

Transfering the thought to a obviously technical object of daily life, 
for example a newly bought TV, this would mean us instantly tal-
king, about the danger of movie consumption for kids. Or the deve-
lopment of opinion, regarding to which information we get through 
watching a certain program. Such a cenario rarely happens. People 
would talk about its size, resolution or other technical details, that 
actually all have to do with the product itself, the TV. Does such a 
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to also be able to structure the findings according to their relevance 
and importance in regard to the overal aim.
Trying to formulate this work in an as clear as possible way ser-
ves as tool to ensure a straight forward progress. By defining and 
refraising frequently, the comprehensiveness of the thoughts will 
be as clear as possible. The aim is using a language as reduces as 
possible to communicate to the public.

To start off the process for the Master Thesis I was looking back at 
the projects I have done during the first year of studies at the Swe-
dish School of Textiles. 

When developing those the way of thinking in many different as-
pects has been strongly influenced by nature science. Being trained 
intensively in math, classical physics and astronomical physics, the 
principle of gaining knowledge through an empiric process of ob-
servation in which my previously formed hypothesis either will be 
proved as right or wrong, found its way also into my interpretation of 
a design process.

Based on my assumptions of previous tests and experiences, the 
work tries to develop new ideas by following a distinct way through 
an intense face of testing. Trial and error will be the most important 
guidance during the process, without preassuming any possible out-
come. Working in this way means to be ether surprised or perhaps 
more often to be frustrated by the outcome. But a big part of this 
also means to accept a certain unexpected outcome as the logical 

To dare an experiment, it takes some amount of disrespect towards 
the given to be able to change or undergo the existing.  in general 
there are two main components to it, exploring and testing. 
When a theory is built, it needs to be explored into its very tiniest 
details in order to ensure not to miss anything of important. If 
something of interest is found, which does not necessarily need to 
be the case, it must be tested and applied. Also here, the creator is 
facing a big potential of failing. After all these steps, nothing physi-
cal is created, yet, but one has gone under a few good possibilities 
of failing already. Only if one is able to stay dedicated there will 
be the chance for progress. But by then every experimenter had 
to face the thought, if all his effords are carrying any potential for 
being relevant in a bigger sense. Being the one, who has comple-
ted, means taken the very last step of the process of an experiment 
successfully, will eventually earn some credits, because there will 
be something physical to present. 

The one who successfully took all the previous ones and has pro-
ven maybe many aspects to be not workable, won´t get any credit 
from the public. Bringing it back to the comparison of scientific re-
search and design, in my work the processes of understanding are 
based on the same steps in the same order. 

Despite all previous thoughts, the way of researching in this work 
is strongly linked to the work of scientists. By forming a comparably 
narrow context in which this work will act within, helps to maintain 
the focuse. It is very crutial to be clearly aware of what is done and 
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result of any pre-work. Means, if I decide to use a certain material 
under certain circumstances, there will be a specific outcome. To 
change it, the only option would be to start from the beginning and 
by changing the initial set up. Any ´polishing` component on the way 
should be avoided. The aim is to have a direct and as understanda-
ble connection from the experiment to its outcome.

By working in such a matter,the materials and components get lifted 
onto the same level as the creator is seatled on. They do not get 
used in a dictating way, but seen as equally ranking partners. 

The practical design work is based on the profound method of `trial 
and error´. Of cause, this will be determined by specific experiences 
and knowledge and therefore it will be a very personal process of  
tryouts and mistakes, whatever will be considered as being a mis-
take. The possibility of personalizing a process might be characte-
ristic to artistic work and might leave some space a classic scientist 
might not see in his work. Nevertheless, the findings must have the 
potential to be clearly communicated to an outstanding person.

The theoretical part should be mainly reflecting on the practical 
process and accompany it with all thoughts on the way, such as: to 
which extent may it be suitable for creative work in general to think 
like a scientist? Can art and design be seen as a discipline in sci-
ence or maybe vise versa?
Can artists have the same aim than scientists? What is a valuable 
aim in design or science? Do they differ and how? 
Some of those questiones might be answered along the way, but 
also here a destinct outcome cannot be expected. So some answers 
might just remain open...
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work process
As mentioned before the research started already by the end of 
the first Master class year. I was working on five different kinetic 
systems out of which I chose the one shown in the pictures to the 
right as being the most challenging on one hand, but also the most 
promising in regard to its possibiities to become the starting point for 
an applied collection of wearable outfits.

By that time, several layers of polyester organza got partialy la-
minated to each other, in order to create a stiff enough part in the 
garment to be able to cut the material without fraying and without 
collapsing. The dotted lines in the bottom picture to the left illustrate 
the system in which the fabric got cut. Although organza is a very 
light material it was turning out to become very heavy and over pro-
portionally stiff during the laminating process. This stiffness helped 
the cuts to perform in a very straight and „non textile“ way, but it also 
made any further workmanship difficult.

In terms of expression the contrast between the treated and the ori-
ginal parts of the fabric support my concept quite nicely. The const-
ruction is very much highlighted without needing any further support 
like for example a contrast in colour. The imagination of functionality 
is still visible, despite the dresses design ignoring any kind of aes-
thetics, which are usually „known“ as being considered functional. 
Such as aggressive colour, colour or material blocking, shiny high-
lights or dynamic and fluent cutlines.

front back

pic.16-18

pic.19,20
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The creation uses manufacturing techniques like lamination and 
ultra sonic welding, which had been developed out of functional rea-
sons. So it was crucial to also use them in their exact inital purpose. 
Means the welding is used to creat cuts and the lamination process 
to bound material together in order to support each other. 

Once those two basic components where defined, there was com-
plete freedom to chose the materials and the direction in which they 
should be cut in. Whereas also here all decisions were based on 
rational thoughts determining either the functional fabric characteris-
tics or physical rules within the construction of the system itself. 
A side effect of the project was also to look into a way of using the 
material in the most effective way as possible, means minimizing 
consumption, waist and cutting effort.

material research

So when officially starting the final year with the research project 
leading towards the Thesis, I was able to review and rejudge my 
previous findings with some time lag in between. Still considering 
the main choices to be relevant, the research started to go beyond 
laminating organza, into different materials and compositions, which 
would be able to enrich the range.
The focus was mostly on finding a fabric or yarnbase, that would be 
light but still extremely stable and also flexible enough to be worn on 
the body in movement. The samples to the right illustrate the pro-
cess step by step. Knitting was soon discovered as one technique 

material sample 1

material sample 4

material sample 2

material sample 5

material sample 3

material sample 6
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of choice because it was easy to change single components and the 
overall material-performance by adding or reducing single yarns. In 
addition, a knitted material is not an obvious one to be cut in, what 
made it even more of a positive challenge in finding a way to do so.
The most evident problem might be the fraying of the edges when 
the loops get teared into halfs. In order to maintain a clean and 
smooth cutting edge, either the original material surface needs to be 
treated, or the way of cutting adjusted. 

After facing several unsuccessfull attempts to coat the knit, I was 
thinking of how I could adment the way of slicing the materials. By 
trying to alter the knitted structure I was not satisfied by the fact, that 
how invisible the treatment might be, there was still another one ad-
ded. By doing that, the conceptual requirements, that got explained 
in the methodical part of the text were not exactly met.

So I went on to investigate the possibilities of the act of cutting itself. 
By trying several different methods from conventional heat-cutting 
to knitting in the cuts from the beginning, the ultra sonic welding 
process proved as being most suitable to solve the problem.

According to the company `Sonitec´ the process can be described 
as following: `Ultrasonic Welding is the fastest and most cost ef-
fective method used today to join and assemble plastic parts and 
non-ferrous metals. Ultrasonic welding is cost effective and a green 
technology. Ultrasonic welding eliminates the need to use fasteners, 
glues and/or solvents.

 pic. 20-25
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Ultrasonic Welding can be used to join all rigid thermoplastics, 
synthetic fabrics and films. Ultrasonic welding uses an acoustic tool 
called an ultrasonic horn made to match your parts design. Ultraso-
nic Welding is converted to heat through friction that melts the plas-
tic or metal. The main components of an ultrasonic welding system 
are the actuator and power supply, converter/booster & ultrasonic 
horn called the stack, part holding weld fixture/jig.
Material selection, Surface contact, Field of weld, Joint design, and 
Welding amplitude are all factors in determining the proper booster 
and horn design for any given application. Understanding the fol-
lowing principles and your application requirements will shed much 
light on this technology.´ (17)

So the major function taken over by the welding is to melt material 
with the help of heat and pressure. When considering these basic 
abilities as the starting point for my material experiments, there is a 
wide range of possibilities to be explored. They still can be grouped 
into two defined parts. One would be to test different materials, also 
besides known ´melt-able´ fabrics, as for example natural ones like 
cotton or leather. The second would be to experiment with machine 
settings, such as speed, amplitude or different wheels and pressure 
settings.

The samples to the right show a selection of aestheticly and functio-
nally successful attempts.
Considering them as being functionally successful I am judging the 
material on the stability left in the melted parts, the contrast between 

material sample 1

material sample 4

material sample 2

material sample 5

material sample 3

material sample 6
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the welded and the natural areas and the general applicability as a 
garment in its widest sense. In addition, comfort needs to be taken 
in account as the melted parts tent to become more sharp, espe-
cially when cut in pieces, and less flexible when bended around the 
body. For the aesthetical evaluation I am referring back to the inves-
tigation on functional aesthetics on one hand but also the technical 
research gets used to influence the expressional outcome.
In general it can be said, whatever supports the aim of bracking up 
the known visuals of functional garments without distorting all links 
to it, can be considered as being an aesthetic success as well.

3D construction process:

The three dimensional creation process started off with a few les sa-
tisfying attempts, which almost only considered the chosen mecha-
nical system on the surface of the material.
In order to create the process more structured and easier to follow 
for an outside person, I decided on two different ways of using the 
system for creating dimensional expression. Those then got tested 
in a series of materials from woven, laminated technical textiles to 
knitted textiles.

The first way would be using the system as a guideline for pattern 
construction. Every material got used in exactly the width it gets 
produced in the machine. Means the only measurements of choice, 
were the length of the textile in general and the length of the cut-
tings into it. 

pic. 26-28
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As I was using knits at that stage of my research, I also used the ul-
tra sonic welding technique to avoid fraying edges. The material you 
see on page 39 is a composition of two threads monofilament (18 
mm) and one thread Polyamid in the yellow parts, plus two threads 
monofilament and two threads acryl in the black one. The shape and 
expression will be caused by the elasticity of the knit, which makes it 
easier to move, but also holds the construction in place without ad-
ding further support. The individual body shape of different wearers 
will create a distinct personal expression on each of them. 

The second option for the pattern construction was to add several 
layers of material on top of each other and cutting them all at the 
same time. The left side sketch is explaining the process more in 
detail. The biggest challenge with this slightly altered system, was to 
achieve the best stability along the cuts by keeping the material as 
light as possible.

After a few test-runs padded Polyester or Polyamide proved to be 
best fitting, as it is comparably light in its original state. By welding 
the cutlines the edges melt togehter in a very stable way, supported 
by the padding inside each of the single layers. Additional stability 
is provided by the non cutting weldet seams along each piece. To 
hold padding in place inbetween two fabric layers, they have to be 
secured by a stitching or a welding no further apart then 20 cm. As 
seeking for a better stability in form and function, five centimetres di-
stance and a 200 gramm padding inbetween two layers of polyester 
tafetta proved to be best suitable.

The shape of the garments constructed in this way would be deter-
mined by the body shape, the way it will be applied as a garment but 
mostly by gravity.

pic. 33
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knitted structures and processes

During the artistic prestudies I was looking for a material that 
was, first of all, able to be manipulated in very delicate steps, 
also regarding the timelines given. After knitting a mix of mo-
nofilamental yarn and wool, to realize my systematic ideas in, 
I was going towards more and more using the padded const-
ructions. But still I was missing a simple and practically useful 
execusion of my systems. So the less wearable monofilament 
got replaced by several functionable materials in order to ar-
chieve more comfort on the skin.

The knit to the right is made on a circular jacquard knitting 
machine, rapporting a stripe of polyamid lycra and one of wool 
with a single Polyamid yarn.During the washing process, the 
Lycra part will be shrinking approximately  50 % more than the 
other two, which results in a three dimensional surface, gathe-
ring vertically and narrowing horizontally. The resulting gaps in 
the wool and polyamid parts work as tiny air chambers, storing 
body warms very effectively.
Along the Lycra stripes the air remains able to circulate ar-
round the body. The tunnels inbetween will be used as a 
chimney to transport hot air to the top outside. In addition, the 
material will have very elastic properties supporting the wea-
rers movements.

pic. 34 pic. 35
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pic. 36-40
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investigation on proportion 

When taking the pictures to the left, first mainly as a styling 
exercise, an immense difference in expression got visible only 
by some small changes in proportion.

The amount in which the body is covered seems to make a 
big change in how we perceive the outfit, also regarding which 
sports it might be used for. A covered head seams to always 
links to wintersports and protection. A worn hood belongs to 
a more agressive way of performance, because it creates a 
distance between the viewer and the wearer. Also to which 
extend the bare legs are showing, means if gaters or socks 
are worn beneath or above the knee makes a clearly noticable 
change in appearance. 

Over all, the more body-covering an outfit, the more perfor-
mance-character it gets. The less covered a person is, the 
more fun-sports-feeling will be communicated.

Another angle of looking at it, would be to judge the complexity 
of an outfit. The more multi-layered, the more thought through 
it might appear.
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padded constructions

The conventional use of padding in general is to keep the 
body insulated with the help of an as light as possible material.
Tis work uses the technical startingpoints of such a padded 
insolation garment as inspiration for a deconstruction. The aim 
of the series is, to investigate the line between still functional 
and yet purely expressional in the frame of one specific pro-
duct.

To the right, three different steps can be seen. Some very ob-
vious examples for commercially and functionally successfull 
versions are provided by `Patagonia´ (pic. 41). The three done 
during this work process are illustrating the grade of decons-
truction from low, to as extreme as possible, remaining some 
crucial elements to still ensure recognition. When analizing the 
model garment, I found the material and surface treatment as 
being the functional essence of such a piece.

There are many ways to quilt the shell material to the padding, 
but the most classic one would be horizontal lines with a gap 
of four to eight cm inbetween. Technically, the execution could 
be either stitched or glued, respectively welded, which is the 
case for this works constructions.

 

pic. 42-47
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In comparisson the pictures 55 til 57 illustrate the development 
of coats made by Max Mara in the same time. As expected, 
there can be a greater expressional evolution    noticed, but 
there are still some elements leading in the same direction, for 
example in terms of volume change and a development to-
wards a cleaner overall look.

3- layer constructions

Garments using a 3-layer constructed fabric still remain to 
be the `top of the range´ products in any technical outerwear 
range. Most time and money would be invested to ensure the 
creation of an outstanding product in terms of fit, usability and 
design.
Recently coming back from ISPO fair 2013, and not having 
spotted any major new developments on that kind of products, 
it made me think about an equivalent product in fashion, that 
is fulfilling the same criterias as the 3-layer pieces. Is there a 
general cessation happening in terms of expressional change 
within the garment industry? The maybe most comparable non 
performance product might be a tailored jacket or coat. Have 
there been any obvious developments been made during the 
last seasons?

Double checking the pictures 52 till 54 in the reference list, the 
changing of the Arc´teryx Alpha SV Jacket from the introduc-
tion in 1998 to the most current revised version, that won the 
ISPO Award in 2012, can be retraced. 
The Alpha SV has been generally judged as being the state of 
the art three-layer constructed jacket during the last ten years, 
but from an expressional point of view, it has only slightly ad-
apted, mainly in terms of trimming and smaller fit changes.
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layers of functions

Multifunctional garments have been around in sportswear and 
technical wear for a long time. Combining two or more con-
texts, in which a product would be usable, can for example 
lower the weight a person would have to carry. 

In many cases, though, aspects seem to be broad together 
just for the sake of adding up functions. Following again the 
definition of function being strongly linked to the circumstan-
ces and context an object will be used in, it does simply mean 
combining at least two different circumstances to create a 
shared context. To be able to share a wider context the re-
spective subcontextes, which are intended to be combined, 
have to be carefully chosen.
The graph to the left illustrates my suggestion of a surrounding 
circumstance being devideable into related subcontextes. 

In a second step, the aim is to find the same kind of structure 
for different layers from an aesthetic point of view. Starting 
from the effect or also connection a creation has towards the 
environment, over the most obvious design marker like sil-
houette, material and colour to sub parts as designlines and 
supporting details within the overall context.

sourrounding
circumstances

major context

sub context A sub context B

minor sub context AB minor sub context AB minor sub context AB

functional pyramide

aesthetical pyramide

silhouette
material
colour

interaction 
with surrounding

designlines designlines

supporting details supporting details supporting details

pic.58

pic.59
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pic.58

pic.59

`re-contextualising´ layers of functions

pic.60-66
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_the aim is to investigate 
the principles of functional design 
and its expressive potential.

AIM
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The thought on the border between function and fashion had 
been around for a long time already. Therefore simply dealing 
with it is not an innovation, yet. But the cicumstances under 
which the idea can be looked at, leaves more room for new 
development. In this particular work the two are no longer 
seen as opponents. By aiming to investigate the common prin-
ciples of functional design towards its expressive potential, the 
work was trying to stick as close as possible to an initial con-
cept decisions. Although some alterations had to be done du-
ring the process, the overall assumptions from the beginning 
prooved to be right. The regard on function and expression as 
being supportive partners rather then a contradiction mana-
ged to serve as a convincing model for future design work and 
therfore also being innovative.

Still less obvious introductions within the work, can only be 
acknowledged by inside professionals, but are less easy to 
grasp for a wider audience without providing any further ex-
planation. Keeping in mind, that when being accessable for as 
many people as possible, the risk of a less relevant outcome is 
easily given, this point cannot be seen as a negative one. 

Good design makes a product useful. Reversed, if the aim 
is to create something functional and the outcome is usefull, 
according to Rams good design must have been applied. 
Seeing it as a standalone, the quote introduces the thought of 
everything being useable under any circumstand must be a 
successful design. Means a designer for functional garments 

analysis
`There is no longer room for irrelevant things. We have no lon-
ger got the resources. Irrelevance is out.´ Dieter Rams (18)

When reviewing a work, the question about relevance has to 
be asked as a natural consequence in the end. But what is 
considered to be relevant and for whom has to be as clearly 
defined as well to be able to provide a satisfying answer. This 
work clearly aims for reaching the professional performance 
design community and its sourrounding disciplines. Deve-
lopping new fashionable trend input was, on purpose, not on 
the agenda. By sticking to a concept as radical as possible, 
the outcome can only be of matter, if the concept already 
had been developped as destinct as possible. When trying to 
answer the question whether or not a practical design work 
can be considered important some of Dieter Rams ten princip-
les on good design may serve as a guideline.

Good design is innovative
Good design makes a product useful

Good design is aesthetic
Good design makes a product understandable

Good design is unobtrusive
Good design is honest

Good design is long-lasting
Good design is thorough down to the last detail

Good design is environmentally-friendly
Good design is as little design as possible (19)
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All those quotes seem to judge upon an object being good 
design but do not necessarily answer the question whether it 
is relevant to society or not. But if a design is closely linked to 
the idea of its beauty being a consequence of its functionality, 
it cannot be irrelevant. Means, if the work is able to proove 
on that over time it can be ranged as a sucessfull voice in the 
conversation on functionality versus fashion.

Seeing that conversation as one of the most essencial onces 
in contemporary design, the works quality and relevants might 
also be a question of how it gets used and communicated.

would be forced to neglect any fashionable input or zeitgeist 
influences. Under those premisses this work has to be seen as 
a failure in it self because already the aim is contradictionary 
to Rams opinion. Functional design would not need to undergo 
any development of expression, because its usefulness would 
already speak for itself.

`Good design is aesthetic. The aesthetic quality of a product is 
integral to its usefulness because products we use every day 
affect our person and our well-being. But only well-executed 
objects can be beautiful.´ (19) Under those circumstances 
beauty would be a natural consequence of function and its 
thoughtful execusion. The last part of the quote is essential 
to the relevance of investigating on functional design and its 
expressive potential. The transfer of a functional design idea 
into a distinct object excluding any risk of it turning arbitrary 
can be seen as the major task in this work. By sticking to the 
idea of seeing function and fashion as the motor of expression 
the work fulfills the criteria of being well executed from concept 
to object.
A holistic approach on execusion already implements the idea 
of good design being thought through to the last detail (19) as 
execution and awareness for detailing go hand in hand.
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_to clemens thornquist and karin landahl,
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appendix
„a critique of `a soundscape parade´by MA student Abril Vergara Lozano.“
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A Soundscape Parade´compared to the aestetic of `De Stijl

When asked about the conceptual backround for her choice of 
expression, Abril claimed to have trusted in her personal intuiti-
on and that her individual taste.

The first picture to the left show an example of a movement in 
art called `De Stijl´ which was founded in 1917 by Theo van 
Doesburg and Piet Mondrian. In their first manifesto in 1918 the 
group claimed that `The new art has brought forward what the 
new consciousness of time contains: a balance between the 
universal and the individual.´ and `The old is connected with the 
individual. The new is connected with the universal.´(22) The 
group was striking to built up precise rules for their  expressi-
on such as reduction in colour to the basic non shaded tones 
and strikt order of horizontal and vertical elements. They were 
aiming to built up a system relevant to several disciplines in de-
sign, architecture or painting. Individual taste and intuition was 
not seen as being sufficient for underlining any kind of artistic 
process.

Though Abrils and `De Stijls´ way of explaining their work is 
profoundly different, the outcome (seen to the left) shows seve-
ral similarities, such as choice in colour, verticality and simplicity 
in construction. 
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Analysis and critique 

In her work Abril Vergara Lozano is aiming for an exploration 
of sounds through the analog interaction with the body. Her 
way of working was to investigate non-textile materials accor-
ding to their acoustic potential. In a second step she is trans-
forming her surface creations into garment like constructions, 
which are supossed to link more to actual fashion then to 
costumes. As a result, she is aiming to not only dress the body 
visually but also to dress the other senses including haptic and 
auditive perception.

Taking a closer look at Abrils work, a slight discrepancy bet-
ween the aim and the result has to be noticed. She would 
have ether had to open up her concept to all non visual sen-
ses as well, or would have to reduce a lot in the visual expres-
sion of her work samples to bring her aim across more clearly. 
Also by positioning herself in a fashion context, the relevance 
of her single garments becomes rather unclear. There are 
several strong topics in Abrils work, which could stand on their 
own as easyly comprehensive results, but combined they are 
interfering and tend to weaken each other.

Restyling `A Soundscape Parade´ with more well known 
garment types and classic clean shapes, can be seen as an 
attempt to clearify the aimed positioning in a fasion context.
The rather pure expression is aiming to underline the diferent 
textile experiments by giving the viewers eye a rest and time 
to realize Abrils innovative way of dealing with material and 
construction.


