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Fig. 1: Pleated circular motion: The whole circle photographed from three meters above, in context
to a person in proportion. Size 210x210cm

Fig. 2: Pleated circular motion: Detail image of the half of the circles where
both colors are visible as well as the inner circle

Fig. 3: Pleated circular motion, photographed from the side to see the change of three-dimensional color composition.
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Fig. 5: Funnel Dragon, piece two folded, it shows a rounding, a funnel front with a round funnel shape on one side and a
straight edge on the other.

Fig. 4: Funnel Dragon, piece two. Size 120x180cm

Fig. 6: Funnel Dragon, piece two, the four different surfaces meet each other and stand in contrast to each other.
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Fig. 7: Dance of the Knights, close-up from piece three, the gab

Fig. 8: Dance of the Knights, piece three, the middle.

Fig. 9: Dance of the Knights, Piece three. Size 140x180cm
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ABSTRACT

KEYWORDS

In the field of knitting, the binding weave knitting is mainly used for
technical textiles, where the textiles have a high performance requirement. Weave knit is constructed by placing an inlay thread between
the knitting rows in a similar manner as a weft thread in a woven textile. This work sets out to design three-dimensional weave-knitted textiles in combination with intarsia and partial knit with the intention
to develop surface pattern on three-dimensional shapes. The material
used are effect yarn, monofilament and chenille yarn, which improve
the properties of the textile. The three techniques enhance each other
by their characteristics and give the possibility of formability. The result shows an installation of textiles with three-dimensional characteristics, meant for spatial contexts which have the ability to function with
light. The value of this work lies in the combination of the techniques
and the application area in which the work is set.

weave knitting, inlay, intarsia, partial knit, surface pattern, textile
design, three-dimensional shape
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2.1. INTRODUCTION TO THE FIELD

The base of knitting is:

“Knitting is the formation of a textile from interlocking loops (stitches) of
yarn. Each stitch on a horizontal row is locked into the stitches above and
below, creating a durable, pliable fabric that has been used for clothing
across the world over centuries” (Lindsy 2005 p308)

The same basic technique is applied in weave knitting, but extended
by an inlay thread. The inlay thread is never formed to a loop. In a single bed knitted fabric the inlay thread is kept in place by a tuck stitch
(Spencer, 2001). In a double bed fabric the inlay thread is positioned
between the knitted rows of a rib, in the same way that the weft-thread
is used in a woven textile. Inlay knit can be found in technical textiles,
where the textile has high performance requirements. In weave knitted
textiles the stability, which can be achieved by weaving, is combined
with the elasticity of the knitted fabric. The result is an exceptional resistant and durable product (Au 2011).

Due to copyright law this photo is missing.

Inlay knit finds a way into fashion, where the technique is applied to
reinforce certain parts of a garment or to make the garment less elastic. There is also the possibility to shape knit parts of a garment, with
the goal that less waste is generated. This can be seen in the collection
(fig. 10) of Stoll (2016) and Shima Seiki (2016). Both Stoll and Shima
Seiki have developed their knitting machines in ways that allows the
technique to be applied more easily, enabling it to be used in a commercially context.

Fig. 10: Stolls autumn 2016, Stoll-weave-in skirt shaped throu gore technique, inverse
plated jersey transfer structure and intarsia.
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Due to copyright
law this photo is
missing.

Fig. 11: Sofia Marianne Vincen, uses
different materials to create surface
patterns through inlay.

Due to copyright
law this photo is
missing.

The technique inlay knit gives a wide range of opportunity from highly technical textiles to the artistic expression - everything is possible.
There are several designers who work with weave knitting in an artistic and handmade way. Jennifer Barrett (fig. 12) uses the strong inlay
thread in a combination with traditional knitting and a knot technique,
which she forms to clothes (2012). She offers a new expression to this
technique. Laura Newton (Ungelvig, 2015) uses inlay as means to incorporate wood ( fig. 13) into textiles as shaping material, which gives
a completely different description for inlay knit. The possibility of using the inlay technique for including non-knittable materials is also explored by Sofia Marianne Vincent (fig. 11)(2011).

Fig. 12: Jennifer Barrett: traditional knitting
and a knot technique.

Due to copyright law this photo is missing.

Fig. 13: Laura Newton, incorporate wood as inlay to shaping.
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2.2 MOTIVE AND IDEA
In this project, the inlay thread and its possibilities are the starting
point.
The goal is to bring this binding into another context, which is not only
based on function, but also on the aesthetic expression. This could be
achieved by investigating the characteristics of the technique and expanding it with two other knitting techniques, intarsia (Spencer, 2001)
and partial knit (Evans-Miellis 2012). The intention is to test the possibilities of an inlay thread in different ways, for instance:
- As connection between the individual knitted parts which can be
created by intarsia.
- By using the inlay thread in combination with the permanent
knitting thread as a pattern and as a medium to give the textile
strength and stability.
- To create a direction in the textile.
- By using partial knit in combination with inlay to form three-dimen
sional shapes.
The niche of this project lies in the combination of these techniques.
Each of the techniques provides a special feature; the combination with
the other techniques enhances the appearance as well as the function.
Inlay knit makes the textile stable and gives the possibility of shaping by using partial knit. The context in which inlay knit is represented in this work is different from Stolls and Odette Smaldon (fig. 14).
Smaldon expanded the limitations of weave knitting through collecting
everyday objects and integrating them in her work. Even non-textile
objects are knitted as inlay threads, which is a more used ways of applying the technique.
It is neither about fashion nor technical textiles. Moreover, it is about
the spatial context in which the work is placed.

Due to copyright law this photo is missing.

Fig. 14: Odette Smaldon: collecting everyday objects and inlay kitting them.
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2.3 AIM
The work sets out to design textiles with three-dimensional characteristics through exploring weave knit
in combination with intarsia and partial knit.
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3. METHOD
Koskinen & Jones
The structure of the design process is based on the techniques. The
technology is the fundament which constitutes the largest part of the
process in the knitting laboratory. This means that the chosen methods enable a process of back and forth from the machine to the programming, with a constant evaluation and modification of shape, material and colour.

Working in a laboratory under controlled conditions, as described by
Koskinen (2011), enables a process where the exact variables are determined. “Selecting what to study and what to leave out is ideally a
matter of theory”(koskinen pp. 55). The variables that are involved in
this process are material and supplementary bindings. Their changing
through the different experiments constitutes important steps in the
development process. The entire design process can also be described
by Jones’ method: analysis, synthesis and evaluation (Jones, 1992).
Nevertheless, in the research these three phases act in a kind of circle,
evolving around each other. Each new sample can be one step back or
two steps forward.
Fig. 15: The combination of techniques could be used to create self - supporting in sculpture textiles.
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3.2 DEVELOPMENT
The beginning
During the pre-study weave knitting was investigated in combination
with partial knitting and intarsia. Different properties were found;
based on potential development regarding expression and shape, three
of the samples were selected. The shapes have been selected in consideration to design and possibilities in relation to colour.
The choice of the shapes was made out of considerations about the
possibilities to work with colours and light as vital parts of the design.

Fig. 16: The inlay thread in monofilament is used to move the colour field and the surface
pattern of smooth changes to a three-dimensional surface structure.

During the project, different ways of shaping by using partial knit were
tested. Round shapes (fig. 6), straight shapes (fig. 17) sculpture shapes
(fig. 15) and reflective shapes. By examining the different construction
in form and expression, the choice was made that each of the three big
pieces should contain a round shape.

Fig. 17: Third try for partial knitting Right
number of rows in the rapports 6/2.
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Fig. 18: Close up image of gap and

movement of the monofilament.

Basic construction of this work:
The selected samples for further development had properties which
enabled the forming of three-dimensional shapes. This is made possible by unifying partial knitting with intarsia and inlay knitting (fig.
19). By selective use of the partial knitting, the shape of the textile can
be influenced. By applying effect yarn as a permanent knitting yarn,
the effect is strengthened. In combining the techniques and the application of yarns, the surface structure can be influenced (fig. 16), and a
three-dimensional structure can be obtained (fig. 19). In each knitted
pattern row, there are many different moments, which all have to be
programmed. The programming of one row can extend easily to over
ten rows, especially by the combination of inlay knitting and intarsia.
By integrating the inlay threads between the permanent knitting rows,
loops have to be transferred to hold the thread in place. The loops must
always be transferred in the same direction in which the inlay thread
runs. Through the loop transfer the inlay thread pattern can be determined. Every phase in the pattern must have an own row in order to
get the best possible and most controlled result.

Fig. 19: Close-up image to see the inlay threads as connection between the knitted elements = gap and how the inlay threads influence the shape.
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Colour and material:
Colour and material can be regarded as construction components
which strengthen the design expression. The technical requirements
determine the choice of material. In this project, the choice of the colour has to be done in combination with the choice of the material. During the pre-studies and practical work, materials and their characteristics were tested in conjunction with the inlay knit.
The relations between the materials were examined: matt to glossy,
smooth to fluffy, translucent to solid. Are these contrasting qualities
improving the design? Or do the contrasts even have a detrimental effect?
Starting from the results of the material investigation, two materials
have been considered suitable for further application: the effect yarn
and thick polyester. These materials were only available in a very limited colour scale, a circumstance which has complicated the decisions
about the design of the pieces. In the knitting machine, six threads of
the effect yarn have to be used in one yarn feeder, due to the thickness
of the yarn. Using the six threads as one thread, colour tests were made
where the six threads consisted of different colours, to find new colours (fig. 20). The same process was applied to the strong polyester
yarn, with the difference that there were three outgoing threads. In
this way, small pieces of different colours were knitted, which now can
be used for colour selection. All potential inlay threads of all existing
colours and materials which were thick enough were combined with
the colour samples, to find the right combinations.

Fig. 20 Colour sampel effect yarn, from eight primary colors to fifty-six Mixed colours.
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Permanent knitting yarn:

Fig. 21: Cotten as permanent knitting yarn and chenille as inlay thread.

Material:

Expression:

Characteristics:

Result:

Viscose

Soft and shiny

Displaceable

Too soft,
difficult to knit

Wool
(fig. 22)

Soft

Displaceable

Too soft

Unstable

Displaceable

Travels, big
holes arise all
the time

Effect yarn
(fig. 23)

Strong and
shapeable

Displaceable
if knitted with
long stitch
length

Good to
shape,
strong in
expression

Polyester

Glossy

Displaceable

Too thin

Thick
polyester
(fig. 28)

Strong and
shapeable

Strong, thick
and dense

Good to shape
strong in
expression

Monofilament
(fig. 24)

Strong and
shapeable

Transparent

Good to shape
strong in
expression

Cotton
(fig. 21)

Fig. 22: Wool as permanent knitting yarn and chenille as inlay thread.

Fig. 23: Effect yarn as permanent knitting yarn and monofilament as inlay thread.

Fig. 24: Monofilament as permanent knitting yarn and monofilament as inlay thread.
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Inlay yarn:

Material:

Processing:

Wool
(fig. 28)

Slow
moving

Polyester
(fig. 32)

Easy to
use

Copper
(fig. 25)

Chenille
fluffy
(fig. 27)

Chenille
strong
(fig. 29)

Difficult to
use it

Characteristics:

Characteristics:

Rough fibrous
surface

Can be used, the
textile is not so
stable, limited in
the colour.

Shiny surface

Can be used, the
textile is not so stable, limited in the
colour to silver.

Fig. 25: Copper as inlay thread and linen as permanent knitting yarn

Fig. 26: Line as inlay thread and monofilament as permanent knitting yarn

Beautiful surfacCan be used in
es that change
through light, But certain places, limited in the colour to
by the thickness
copper.
of the wire, hard to
see.

Tears
easily

A soft textile
surface

Difficult to use, the
textile becomes
too soft, limited in
the colour.

Easy to
process

A clearly defined
surface pattern,
gives the textile
strength and stability

Perfect in application and expression limited in the
colour.

Fig. 27: Chenille fluffy as inlay thread and wool as permanent knitting yarn

Fig. 28: Wool as inlay thread and thick polyester as permanent knitting yarn
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Which colour should be chosen?
The colour can change the whole expression of the textile by enhancing the
binding or letting it disappear. The choice of colour in combination with the
material was one of the most difficult decisions to make. Black and white
expresses the characteristics of the technique in a contrasting manner. But
at the same time they are very technical colours, which are enhancing the
core of the project but not actually supporting the design of the pieces. By
adding transparency with monofilament and glitter effect yarns in the elements, the expression changes. In combination with the soft expression
of the chenille yarn at this background, the shape of the textile deepens.
Thereby are the design of the pieces as well as the form and the expression
supported in a more indirect, soft way, which enhances the design of the
pieces. The decision was made to work with various sorts of yarn in the
different elements in order to enhance the design of the piece by bringing in
contrasting expressions of the surface pattern.

Fig. 29: A good exapel to show the different effects of the gare on each other. The
combination of Chenille as inlay thread, with effect yarn and monofilament permanent
knitting yarn
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Piece 1
The design of the first piece is based on different sketches, building on
the knowledge about the properties and possibilities of partial knit.
Many different attempts were made to find out how the form should
be constructed:
By arranging partial knitting in an increasing number of knitted rows to
the right (Fig. 30) and a certain number of repeats, a circle can emerge.
By delimiting the textile into two colour fields which are connected
by an inlay thread (fig 31), the fields can be knitted together and yet
be separate. The right part can be knitted with an independent number of rows, for example eight to two (fig. 31). Through this process,
a difference emerges between the two parts, forming a three-dimensionality (fig. 31) This also gives the possibility to work with different
colour designs. This effect is reinforced by the combining of linen and
strong polyester in the right part with a chenille inlay thread. If only a
small number of repeats are knitted to form a triangle shape, a ribbed
three-dimensional shape which can be formed to a sculpture emerges
(fig. 33). By using monofilaments as permanent knitting thread in the
right colour field in every fourth row, the textile gets very dense and
strong. Through the Monofilament it is getting an invisible interruption, which becomes visible through an internal light source (fig. 32)
The use of monofilament gives the possibility to work with light design
which strengthens the expression of the work. The use of copper wire
as inlay thread in the left part of the textile, gives the form even more
strength and enables a colour design that changes by the light.

Fig. 30 The first attempt to work in different shapes in circular or round shapes, which
ended in a basic form of a triangle.

Fig. 31 The difference that arises by the uneven knitting of the elements here two to eight.

Fig. 32 The first attempts with monofilament to work with light
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The decision was made, to design a ring in a ring, where the form of
the external ring is determined by the form of the inner ring. The two
rings should have different expressions in shape and design. This can
be realized by increasing the three-dimensional structure of the right
side, enhancing it with light and colour. One side of the zigzag pattern
was made in a dark colour and the other side transparent - white. This
contrast changes the design of the outer ring, which is no longer monochrome, but provides a colour change with the changing of the perspective. The right side was extended in proportion to the left by 1 to
4, in order to obtain an even stronger effect in three-dimensionality.
By changing the properties of the two elements in relation to each other, the balance of the piece was changed. The inner ring works as a
contrasting design form in relation to the outer one. The inner ring is
designed in a round from in a soft colour and with a round rose in the
middle. It is contrasting to the external one which has a sharp zigzag
shape in the middle with a reinforcing colour design. The two shapes,
contrasting in colour and form, creates an opposition which at the
same time divides and invites to a harmonious joint play. This play of
contrasts reinforces the expression of the whole work,

Fig. 33: How combination of techniques could be used to construct a sculpture figure.
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The inspiration for the gap:
During a previous project, the connections between solid elements has been
explored to create movements and three-dimensional shapes (fig. 34). The
experiences from these experiments led to new ways and decisions. The
idea to use the inlay thread not only to strengthen the textile, but also to create a connection between the elements has its basis in this previous project.
The elements of the same project were also used by the development of a
sketch method to form three-dimensional shapes and to see the possibilities
of the gap.

Fig. 34 Sketch with solid elements to create movement and three-dimensional shapes.

The gap (fig. 35) is a small detail in a large textile, which has bid influence
on shape and expression. In each of the three projects, the gap plays a role
for the shaping and for the light. The gap also breaks the shapes and creates
a connection to the sorroundings

Fig. 35 Close-up from the gap in piece two.
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Piece 2:
In the beginning, the decision was made to use a round element in
every piece as a design variable. As in the first piece, different sketches
were made to find out how the idea could be implemented in different
ways. After designing the first piece by using straight shapes forming a
circle, the idea was to work in a round ball shape, thus creating a complete contrast to the first form. It was also a challenging task to explore
if the technology would make this sort of design possible or not.
The task was to create a big round shape, which is determined by a gap
in the centre. Small samples were made to test different shapes in a
round form, which got different characteristics, and not without a set
result for the big piece. From the small sample to the big scale piece,
changes in programming were made, regarding the number of knitting
rows the machine can knit without problems, using a yarn that can
withstand the strong draft without disruption.

Fig. 36: Work with linen, polyester and chenille to create a stable construction for a
three-dimensional circle

To enhance the design contrasting colours were chosen: black as permanent knitting yarn with white as inlay thread in one colour field,
and the opposite colour combination in the other field. Perceiving the
piece from outside, it is difficult to decide which colours were applied
as inlay thread and as permanent knitting yarn. But from the inside the
one colour field is white and the other black. By showing both outside
and inside the expression and the three-dimensionality are reinforced.

Fig. 37: The three-dimensional shape becomes two-dimensional when folded. Also the
surface pattern and the construction of the pieces are clearly recognisable.
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Piece 3:
There are many different ways to work with the circular design element. The second piece was manufactured with a large round shape,
but what would happen if several round shapes would be used in one
single piece? The possibilities of the application areas as well as the
design would be completely changed. The first step was to go back to
the sketching to capture a concrete idea of how the design could look
and of how it should be built.
To implement this idea the third piece was based on the knowledge acquired by working on the second piece, which was further developed.
The second piece consists of a large partial knitted half-bold form with
two colour fields and three inlay threads. The third piece is designed
that several round shapes are placed side-by-side and staggered by
two or three. The round shapes, placed in a straight piece, change the
look, the form and the impression.
The piece is designed by individual colour fields, which change places
after each partial knitted element. Monofilament is applied into one of
two colour fields and effect yarn into the other colour field, which are
the two parts of one partial knitted element. In one row, there can be
two to three elements next to each other. Through the change between
monofilament and effect yarn, the expression from the circle shape
piece, that appears from translucent to solid, is also present in this
piece. It is even more strengthened in the transparency through the
size of the element. Each element forms a three-dimensional shape,
which is enhanced by the gap. By using monofilament as a permanent
knitting yarn, the gap loses in expression but not in function. The design of these shapes is very different from the other two pieces. In
the choice of colours and yarns some compromises had to be made.
The colour design for this piece should be a blend of bronzes, purple,

Fig. 38: First attempts på work in round shapes in elements

Fig. 39: First try by working with individual colour fields which change places after each
partial knitted element.
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translucent, green and white. After many tryouts to knit the bronzes
colour effect yarn with green inlay tread, it did not work without producing large holes. The decision was made to find a balance between
the three pieces by working with the same colours as in the second
piece in the upper elements and with the same colours as in the outer
ring of the first piece in the lower elements. Even if this is not the ultimate colour combination, it creates a way to let this piece function in
construction and design and to find its place between the two others.

Fig. 40: Construction in the program on the computer for the third piece
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4.1 RESULT
By starting with small samples and with the aim to reinforce the
found features, the project was developed step by step. Through the
combination with three-dimensionality, the surface pattern created
by the weave binding changed the expression and generated a new
pattern which enhances the three-dimensionality. The applying of
the method led to the combination of the techniques, materials and
colours.

The result of this work is a collection of three weave knitted textiles. The three textiles alter in expression from solid to transparent
shapes.
However, the result is based on a method proposed in a design context but developed by working towards technique, material and colour. This project had the starting point not in a design idea, but more
in the further development and change of a technique, which also
defined the method for this project.
By understanding every single step in the construction of techniques
through programming as well as through knitting, the possibility to
create were given. The design is based on the knowledge of a technique. By building on this knowledge, the design and the possibilities
to realize an idea are strengthened. By working in this manner, the
understanding of the material deepened in a vivid way.
At the beginning of the project, the emphasis lay on the understanding of the properties and possibilities of the material. During the
development of the process, however, the focus has changed to reflections and experiments on how the obtained knowledge can be implemented in a designed form.

Fig. 41: Pleated circular motion: Detail image of the half of the circles where both colors
are visible as well as the inner circle

25

Pleated circular motion:
The pattern of the first piece has been modified in programming,
according to new achievements. This piece is the one which is most
changed and worked on. In construction and thinking, it has been the
starting point for the other pieces. The process of the development of
this piece also led to the decision to form shapes with contrasting parts
to enhance the expression of the designs.

Fig. 42: The shape and the surface patten of an inner ring.

The decision to increase the scale from 50 cm diameter to 220 cm in
diameter, changed the whole look and performance of the piece.
The big piece is consisting of a lying round ring with a colour design
that moves when the viewer moves. The construction itself did not
need as much consideration as the composition of the colour. The textile is determined by the colours and by the structure of the rings. The
entire construction of the piece is based on a partial knitted middle
ring which applies the shape to the increasing ring. The two rings are
connected by an inlay thread.
This design of this piece is the result of many small changes which were
made to strengthen the expression and the shape of the piece and to
make it what it is now. Many changes regarding colour and yarn could
be made to increase the expression even more. Still, the present result
is strong and fulfils its task as an interior textile.
Through the placement of the colours in the textile, the textile is converted from a technical textile to a design for a spatial context.

Fig. 43: Detail picture of the circle, in a perspective in which only the purple side of the
ring is visible.

Fig. 44: Detail picture of the circle, in a perspective in which only the transparent, white
side of the ring is visible.
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Fig. 45: Pleated circular motion: The whole circle photographed from three meters above.
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Fig. 46: Pleated circular motion: Detail image of the half of the circles where both colors are visible as well as the inner circle
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Funnel Dragon:
The second piece convinces through its simple appearance and compelling design. Despite the simple form and the classical colours, the
piece displays the characteristics of the technique and the achievements of the projects. The construction of the techniques is clearly
visible through the surface pattern, a fact that makes the construction
more easily understood. The colours support the expression of the textile; by the contrasting colours, the surface pattern is enhanced. The
colours turn the surface pattern into an optical illusion. The optical
illusion is an effect which also can be found in the first piece, changing
by the movement of the viewer. This forms a connection between the
pieces, even if their expressions are very different. The choice of colours turned out to be a very important design aspect.
The design aspects determined by the construction also allow different
possibilities regarding the presentation. The shape which is created by
the textile hanging, is supported by the colours in a way that deepens
form and expression. Through the knitted form, the textile is convertible. Folded, it shows a rounding, a funnel front with a round funnel
shape on one side and a straight edge on the other (fig. 50). If the textile is hanging, the shape changes to a snail-like, furled appearance (fig.
49). The inside is contrasting to the outside, which strengthens the
form even more.
Fig. 47: Close-up, the gab with meeting colour fields, Black to white or white to black
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Fig. 48: Funnel Dragon, piece two. The four different surfaces meet each other and
stand in contrast to each other.

Fig. 49: Funnel Dragon, piece two.
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Fig. 50: Funnel Dragon, piece two folded, it shows a rounding, a funnel front with a round funnel shape on one side and a straight edge on the other.
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Dance of the Knights:
The third piece is designed in elements; every element builds a shape
together with another element. These connections construct and form
the textile.
Due to its composition, programming and knitting, the third sample is
the most elaborate and advance of the pieces. This piece moves further
into transparency than the other two pieces. The textile is constructed
by elements and every small element (fig. 53) forms a new shape in the
textile. The shapes create different directions and movements which
are even more enhanced by the chosen material. All three pieces work
with repetitions. In this sample, the repetition is clearly visible, not
only in every element itself, but also in the repeating of the elements.
The alternation between transparent elements and solid elements
makes the expression of the textile change with the viewing angle of
the viewer (fig. 62). Viewed from the front in a certain light, it might
look like a two-dimensional textile. When the viewer moves, however,
the perception of the fabric changes and the three-dimensional shape
becomes visible. Due to the transparency, the inlay thread shows its
course and forms different patterns(fig. 51, 52, 26).
The design aspect of this piece is the most functional one: with the
application of different materials it could be used as a sound absorbing
room divider. It is also the piece in which I see the most potential for
further development of the design as well as of the function.

Fig. 51: Detail image of piece three, a variation of different surface patterns which can
be found in this piece.

Fig. 52: Detail image of piece three,
and the third variant of a surface patterns which can be found in this piece.
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Fig. 53: A three-dimensional shape formed by
two elements

Fig. 54: Dance of the Knights, piece three

Fig. 55: Dance of the Knights, piece three, the middle.
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4.2 PRESENTATION
The collection consists of three textiles. Every piece is connected to the light
conditions and to the surroundings. Each piece complements the other, and
is at the same time independent. My idea was to create textiles based on a
technique, which in expression and form are decorative objects in a spatial
context. These textiles make their own statements in expression and design
without the context or explanation of the technique. Through the three-dimensionality, the textile becomes the object. The combination with light
gives the textiles a new expression. Their characteristic appearance make
them well suited as installations in a public space. My initial idea to work
with three-dimensional shapes in a spatiality context has become clearer
during the challenges and developments of the work. Thus, the round ring
is the textile which strongest represents the ideal. By exhibiting the round
textile on a round light table, the characteristics of the textile can be presented in a distinct way. This presentation helps to show all features by giving the possibility to move around the textile and to see it from above.
In order to present the textile in the best possible way, the first and the second sample need light to make structures and surfaces visible. The setting
of the light is a crucial part of the exhibition, since the light has an impact
of the perception of the form of the textiles.

Fig. 56: The collection in the exhibition
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4.3 CONCLUSION
This work presents an exploration of three-dimensional weave knitted
textiles with surfaces patterns. Creating textiles for a spatial context,
together with light, focusing on construction as well as on formability,
is the definition of this work. What the work now presents was defined
by the aim. It forms a response to the question formulated during the
pre-study period: How is it possible to partial knit the inlay technique
and to use it to build shapes?
If this project would be further developed in a more functional context, the first change would affect the materials. In these pieces, the
materials are used for shaping as well for transparency. Other possible
materials could be wool or other sound absorbing materials. Also, the
application area can be enlarged or changed.

In a way, the project now is completed. At the same time, it could be the
starting point of a new project. A lot of ideas for further development
and changes have been gathered. One idea is to explore the effect of
different materials with properties like shrinking, to create different
shapes. Another suggestion is to use a combination of elements which
are knitted in different techniques, like inlay knit, single jersey and rib
knit, to see how the elements change in comparison to each other and
how they could influence each other in shape and expression. A third
proposal is to further develop the shapes which were developed during the process, but not presented in this documentation.

Fig. 57: Close- up of Pleated circular motion, in a perspective in which only
the transparent, white side of the ring is visible.
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The work shows that it is possible to create a stable three-dimensional textile by combining the techniques. The weave binding is set in a
different context than the one of the references. It even shows that the
inlay thread can be used as a connection. The application of this technique was developed during this work, thus expanding the application
for inlay knit in a spatial context.
The result also demonstrates that it is possible to combine inlay knit
with other techniques is achievable. The combination of the properties of weave and knit in the same textile can thus be applied to a new
context. Through combination with partial knit it would for example
be possible to knit form fitted seat covers. The result also exposes that
you can change the characteristics of a knitted textile to let it retain its
shape and no longer be extensible which makes it usable in a spatial
context.

Fig. 58: Funnel Dragon, piece two. In proportion to a person, hanging.
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4.4 DISCUSSION
The three textiles presented in this project, were based on the same considerations, but turned out to be very different in form and expression.
However, it is the combination of techniques that give the three pieces the
expression which characterises them. The combination makes the pieces
three-dimensional and strong, and gives them a place in a spatial context.
The three pieces show the implementation of an idea and the development
of this project.
One of the achievements of this project was the following of a path from
a simple understanding of the basic technique to the creating of advanced
knitted pieces by specialized programming. Another achievement was the
implementation of an abstract idea into a textile construction. The applying
of Koskinen’s method – to work in a laboratory, back and forth between the
machine and the program – has also contributed to the result. At the same
time, however, this method means restrictions regarding material and craft.
Compared to Newton or Smaldon, who have a stronger artistic expression
when it comes to form and materials, the use of the knitting machine in
this project brings more limits in the choice of material. This project implies more control of the expression, even if the expression is not necessarily predictable. The programming was improved step by step, according to
the development of ideas and theories during the work with the previous
sample. The programming had a direct impact on the result. Still, the most
advanced piece regarding the programming is not necessarily the piece with
the most elaborate expression.
The independent programming of this work, has given the possibility to
gain a deeper understanding of how technique, construction and logical
structures can work alongside and be a vital part of the designing process.
The insight of the possibilities and the impossibilities gave a freedom to
try out, developed and implement ideas without being depending on the
knowledge of technical specialists, which is an important design aspect.

Fig. 59: Dance of the Knights, piece three, the middle.
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The biggest challenge during the process was to find solutions for all the
small and large problems which appeared doing programming and knitting, often considering the materials. Regarding the design, many compromises have been made during the way. The selected materials and colours
were an issue of discussion from the very beginning.
Also, the more advanced the design got, the more difficult it became to find
suitable yarns for the implementation. This circumstance brought a high
limitation regarding to colour and form. In the beginning of the project the
samples were colourful. The attempt was to work in a strong colour scale,
but through the characteristics of the yarn, this was not possible. Still, it
might be very interesting to develop the designs by further investigations
of different materials, and to explore the range of effects which might be
achieved using colour.
The ideas described at the beginning of the project - “Idea and motive” –
were all explored and implemented in the three pieces. The three-dimensionality which can be found in different ways in each piece was one of the
most difficult tasks to solve in the process. The shapes changed according
to the scale of the piece and to the material; aspects which at the beginning
made the three-dimensionality unpredictable. Three-dimensionality is a
factor which can let a piece work well or not at all. Thus, many pieces in fact
were excluded during the process because of their three-dimensional characteristics. The three-dimensional characteristics in combination with the
stability is what put this work in a spatial context and gives the possibility of
further development in this direction.
The method and the process of working during this project were new to
me. In my earlier projects, the hand has been the most important design
tool, together with an intuitive way of working. This form a contrast to
the predictable result developed by programming, which I have acquired
knowledge about during this project. It was a real challenge to explore
and develop design possibilities by converting an idea into a technical and
two-dimensional program which provided certain characteristics but at the
same time set strong limits to the creativity. At the same time, this very limitation led to new and unexpected design ideas.

Fig. 60: Pleated circular motion: A half of the circle.
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