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[A chair is born]

21/1 2013 - Project start

18/2 - Research presentation seminar

My Master Degree Project was a collaboration with my fathers carpentry. G Lassings Inredning makes window frames, staircases, doors and other interiors customized to fit the customers’ home. Every new project needs to be planned from scratch,
which demands a lot of thinking, planning and measuring that is difficult to charge
for. The idea of the project popped up during a lecture, when I came to think of one
of many ideas my father have had for his carpentry business. His idea was to add
a product to his business that could be produced in a series for one or two days a
week in order to reduce the matter of thinking and planning that is required when
you are making customised requests.

4/4 - Intermediate presentation seminar

A chair is a great way for a furniture designer to set a design language for a potential collection. If my father would like to add a table afterwards, as a supplement
to the chair, it’s rather easy to implement the design elements from the chair to the
table. It works similar to the concept cars in automotive industry. The concept car
sets the design elements for the next coming generation of cars produced by the
manufacturer.

26/4 - Research finished

10/5 - Final design finished

When you build something that is only going to be produced in one copy you get all
the developing cost in the end price of this single product. If you would build ten of
them the developing cost can be divided on all ten products and the end price gets
lower. My father’s business offer services that are performed once, which means
that he has to find customers able to pay the price for a one time developing cost. A
product that is produced in a series can be made from drawings or experience and
memory. The stress would be reduced if the production is made a routine.

27/5 - Master degree presentation

After some early research in armchairs and apolstry I decided to rewrite the brief
in order to get a product more focused on the machinery available in this particular
carpentry and with the new brief I would also be more precise about where I was
going with the project. My new brief was to design a versatile chair that can be used
in different situations indoor. It should be produced in a series and the manufacturing method should be available in my father’s furnishing carpentry. It should be a
sustainable chair made from Swedish wood. By the end of the project a high end
prototype of the final concept would be presented.

Ergonomics

Material:

When I started to read about the ergonomics for a chair I
found that designing a comfortable chair is more complex
than I first thought. There are recommendations in minimum
and maximum measurements everywhere; for the backrest,
seat height, width, depth, height of armrests, angles of seat
and backrest, and the relation between all these dimensions. Since not all people in the world are the same size,
the recommended measurements of a chair part sometimes
are specified with a maximum and a minimum measurement. This means that the designer can choose any measure
between these two values without risk of compromising the
ergonomics. However, choosing a measurement between
these values doesn’t mean that the chair will fit everyone,
but it might fit the majority.

There was never a question of which material I would use
for this chair. Wood is almost the only material used in the
carpentry. The question was which type of wood I would
select. It was important to me that the wood had been grown
in Sweden. This reduces the cost and also the ecological
footprint caused by transportation. It also reduced my selection of wood. I contacted different suppliers of wood and
found that I had six kinds of Swedish wood to choose from:

I used measurements from the book The Dimensions of
Seating Furniture by Erik Berglund as a starting point when
I was doing experiments, sketches and models and I also
compared with some existing chairs to varify the data that
was derived from the book. I found that the best way to sit
comfortable in a chair is by varying your sitting posture. You
can do this in most chairs but I thought it would be interesting to try and communicate this through the design. I, for
example, often find myself sitting sideways in chairs using
the backrest as an armrest.
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Ash, Beech, Birch, Elm, Oak and Cherry. Considering cost,
aesthetic qualities and material properties I could narrow
the selection down to Ash wood and Elm wood. I could go
for both of these, and I was considering it for a while, but
the cost would raise either through storage or by not ordering large quantities. My contact person at Holm Trävaror AB
was very helpful when I made the decision, and the availability settled that I would use Ash wood for my chair.
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Function Analysis
When I felt that I had gathered enough material to start
developing concepts I wrote a function analysis to give me
an overview of my priorities and what I had to consider
while designing the chair. The order of priority was rated
in three levels: Head function (HF), necessary (N) and desirable (D). The head function is the most important factor,
and together with the factors rated necessary it had to be
considered in the final design. The desirable factors could
be compromised with a strong enough concept.

Seat person		
HF
Comfortable		 N
High quality		
N
Attractive			N
Sustainable		 N
Production friendly D
Nimble			D
Versatile			D
Affordable		 D
Light weight		
D

Origin
Why is it important that the wood comes from Sweden? I
think that it’s important to support local industry. In Sweden
we have high demands on service conditions for employees,
so if you buy Swedish raw material you are guaranteed
a product that hasn’t violated human rights. It’s also much
easier to track the origin of the wood if it stays in one country. This is desirable in order to know for sure that the wood
has not been illegally imported to Europe from tropical
rainforests. Another important reason for choosing Swedish
wood is to minimize transportation of the raw material. This
reduces emissions that affects the environment, especially if
the wood comes from outside of Europe. The ash wood used
in this chair has grown in southern Sweden.

Sketches
Thinking about the idea of asymmetry combined
with the concept of different directions or seating
generated an idea about making a chair with
only one armrest, so you can sit sideways in it
and use the backrest as an armrest if you like
to. The final concept that I decided to go through
with and develop further was a concept where I
had used four square rods for legs, but turned
them 45° in order to round off my design language and make the squarish theme more interesting. The chair also gained a third direction of
seating from this.

Mock-ups
A very helpful tool when developing concepts
was making paper mock-ups. When I came up
with an interesting concept from the sketching I
could quickly take the idea into 3D by cutting,
folding, gluing and taping paper into 1:5 scale
models. This gave me a good understanding of
how my design would work in 3D and made it
easier for me to imagine how it would be produced.

3D modeling
The idea was developed in Autodesk Alias for
precision and exact measurements that could be
used for the drawings later. I started by building simple shapes around the measurements I
had found from reading and testing. For manufacturing purposes I tried to use as few parts as
possible and also simple shapes. Squares and
simple angles became the consistent rule for everything that would not affect the ergonomics in
a negative way. The problem with 3D software is
that you can’t try your ideas from an ergonomic
perspective in real life, so I had to try it full scale
before building the final prototype.

Full Scale Model
Before producing the final model I built a full-scale mock-up in order to try the ergonomics and find problems that can’t be discovered in the 3D software. I used cheap
pinewood and took the measurements directly from the 3D model. This model turned
out to be important because it showed me many things that needed further adjustments. The backrest was designed straight, so it cut into your back when you were
leaning backwards. This had to be curved in some way. Other things I discovered
that didn’t need as extensive design changes were that the seat height was too high,
the seat depth too long and the armrest too low. I also had left to decide for a joining
technique for the pieces of the backrest. This was solved through a discussion with
my father just before manufacturing of the final prototypes.

The backrest pieces are made from several parts joined together through tongue and groove joints. This makes for a
strong structure and a visual effect where the joints are visible
on the bent surfaces. The tongue and groove joint is a common technique used for manufacturing in the furnishing carpentry and therefore a logical solution for this chair. In order
to make the backrest tilted the upper piece goes further back
than the lower piece. Both pieces are slightly cut to make a
skewed rhombus cross section. The two pieces are calculated
to be aligned and this gives the backrest its angle.

upper piece

lower piece

The backrest

Joinery
The joints of the seat frame are hidden to make the appearance clean and interesting. I didn’t want visible screws or
nails, and I didn’t want any visible edges apart from the
ones on the backrest and the one from the front leg on the
seat. Eight screws and eight nails were used to assemble
the chair and they were used underneath the seat where
they are only visible if you flip the chair.

An open backrest that isn’t going to cut into your back has
to be slightly bent to follow your body. Therefore I had to
compromise the straight and parallel theme designing this
part. The solution was to make a discrete curve blending
into the 45° corners. This curve had to be manufactured
using a jig. The lower piece of the backrest continues
through the rear leg to become an armrest on the side of
the chair. This solution makes the chair very stable and it
is thanks to this the chair don’t need any stretchers for the
legs, and that gives the chair its stylistically pure appearance. This lower piece is made symmetrical so the decision whether the chair should have the armrest on the left
or right side can be made in the last minute. This makes
manufacturing easier and requires less planning.

