2013
E-Textile Summercamp
Swatchbook Exchange

The Swatchbook Exchange provides a platform for exchanging E-Textile samples between
practitioners in the field. Everybody who participates in the exchange by submitting a
unique swatch design, receives a compiled collection of everybody else's swatches. This
means that everybody participating needs to make as many multiples of their swatch as
participants.
There are no guidelines defining what these samples could or should be, only that they
relate to the field of E-Textiles. Preferably each swatch should be able to mount on a
13x16cm area, and while flat swatches lend themselves well to the book format, 3D
swatches are also welcome.
The following compilation is the first Swatchbook Exchange which took place as part of
the 2013 E-Textile Summercamp in Paillard, France.
link: www.etextile-summercamp.org/?category_name=swatchbook

Bobbin-Lace with Conductive Inlay Thread

2013

by: Marta Kisand, Barbro Scholz
description: Bobbin-lace making started in the 16th century in Italy. Back then the lace was made with gold and
silver-wrapped threads or colored silks and linen threads to create rich and extravagant designs. Inspired by the
historical lace making, this sample explores the possibilities of using this old technique today to create contemporary
designs.
This sample is made using silver plated thread and cotton yarn, like they did in the 16th century. Additionally to pure
visual pleasure this sample is functional for e-textiles use, e.g. for electrical circuits. The design can be developed
and used as conductor or as a sensor.
materials: 100% cotton thread (size 10), conductive thread (117/17 2ply)
techniques: Bobbin-lace
link: www.martakisand.com/blog/bobbin-lace-workshop
reference: Historical laces of 16th century Italy

Exobag V0.1

2013

by: Beam Contrechoc
description: You take this Exobag along on your journey to an exoplanet. After travelling for a few decades at
lightspeed you enjoy a picknick at a lake of liquid ammonia. When a dark cloud of sulphuric acid drifts in front of
the two suns there will be a small Exobag LED blinking to comfort you. You go home quickly to find all civilization
on earth as you knew it destroyed in a catastrophy far in the future. Now you really need the Exobag to give you a
feeling of home. After the battery runs out you recycle the electronics and the materials.
The challenge was to have interactivity at minimum material cost. The smd Attiny13a was found at 60 eurocents, total
costs 2 euro’s. Energy supply: 3V coin cell battery provided inside the bag in its own pouch, right side.
The battery is the switch, inside the bag you must insert the battery in the left battery pouch. (The textile battery
holder is not always connecting well, either push a bit, or insert conductive material at one or both sides of the
battery.)
The effect starts with 5 fast blinks, only if ambient light level is low, it starts blinking randomly, a bit like these
candlelights.
recycling: the electronic components can be removed without a problem. The only e-textile thing left is a tiny amount
of conductive thread in the battery pouch.
materials: ATTINY13a, LDR, resistor, tent fabric (side 1: camouflage, side 2: silver green), organza
techniques: Soldering, programming, sewing, embroidering
link: www.github.com/contrechoc/exobag
photos: www.flickr.com/photos/contrechoc/sets/72157634279086536/
reference: www.planetquest.jpl.nasa.gov/

Bedtime Stories

2012

by: Kristi Kuusk, Unit040, johan van den acker textielfabriek, studio toer
description: Bedtime Stories is a project developed further from earlier work called QR-coded Traditions. It consists
of a set of bed sheets that have images woven into the fabric for children. The images are recognized by software
and create interaction possibilities between digital and physical worlds, generations, past and future.
It is a way to put the kid into the story creation to actually experience the fairy-tale. Personal values get transferred
together with the cultural meanings.
The prototype consists of a pillowcase and a blanket made from a durable textile that is designed and woven in the
Netherlands and an accompanying i-pad to see the augmented reality hidden behind the layer of technology. The
technology makes use of image recognition algorithms which make it possible to recognize certain patterns in the
textile and images. When moving over the pattern with the camera of the iPad it is recognized and connected to
certain objects in the story which are visualized in an augmented layer.
Bedtime Stories is offering a new way to translate fairy-tale knowledge into people’s personal experiences and pass
that wisdom through generations. It is part of a research-through-design project that involves crafting methods and
values in the environmentally damaging textiles and garments production, selling, wearing and disposing area.
We have been “”weaving”" traditions together with digital technologies in order to make them longer lasting for a
(environmentally, economically and societal) sustainable direction.
materials: Cotton or Polyester, iPad
techniques: Weaving, Software development
link: www.kristikuusk.com/?p=601

Crochet Accelerometer
by: Mika Satomi
description: When you knit/crochet with conductive yarn, it
changes the resistance when it is stretched.

2010
Crochet Accelerometer Construction

Bead for isolation
Stone or Marble
as Weight

So, I thought of making an accelerometer with same principle.
The weight at the end pulls and stretches the crochet or
knitted structure as it gets accelerated. It works the best when
this sensor (more of an object) is swung around like hammer
throwing.
materials: conductive yarn, normal yarn, marble/stone,
beads, conductive thread, conductive fabric

Normal Yarn

Conductive Fabric

Conductive Thread
Conductive Yarn
(act as stretch sensor)

Single Crochet
Double crochet

Single Crochet

Optional LED sensor tester

Snap

neoprene
(or any kind of non conductive fabric)

conductive thread
conductive thread

techniques: crochet

Snap

link: www.kobakant.at/DIY/?p=3099
insert 3V coincell battery
Snap

conductive thread

LED (take care about the direction)
3V coincell Battery

conductive thread

Snap

Beaded Tilt Sensor

2009

by: Hannah Perner-Wilson
description: A heavy metal bead strung on conductive thread and surrounded by conductive fabric petals, makes
for a simple six way digital tilt switch. When the metal bead makes contact with one of the petals it completes the
circuit to an LED light, causing it to light up. This very simple technique for detecting direction of tilt can be used in
many different ways and variations, and this swatch aims to illustrate the basic functionality of the design.
A square of silk fabric is cut out, the edges folded and sewn to reduce fraying. The conductive petals are lasercut
from copper fabric with fusible adhesive backing and fused to the silk base fabric with an iron on medium heat. The
coin-cell battery holder is lasercut from stretch conductive fabric, singeing it’s edges to keep them from fraying.
The battery pouch is sewn on with a silverized nylon thread which then connect the positive side of the battery to
the heavy metal bead. The negative battery lead is made by tying knots at the end of a piece of copper thread and
then sewing from the inside of the center of the battery pocket to the the GNDs of all LED lights. The LED lights are
soldered on, their positive lead connecting to the copper fabric
petal, and their negative lead connecting to the copper thread.
The silk base fabric can take high temperatures and does not
burn or melt when soldering directly on its surface.
materials: copper polyester taffeta fabric, silver plated nylon
fabric, Karl-Grimm copper thread 7×1 fach verseilt kupfer blank
3981, silver plated nylon thread 117/17 2ply, heavy metal bead,
glass/plastic beads, green or black silk taffeta fabric, cotton
thread, HeatnBond fusible interfacing, solder, 0603 surface
mount green LEDs, CR2032 coin-cell battery
techniques: lasercutting, fusing, sewing, soldering
link: www.kobakant.at/DIY/?p=4438

Zardozi Embroidery

2013

by: Mili Tharakan

description: Zardozi is a fine metal thread, thus making it a conductive thread. Zardozi work is one of the metal
embroideries done traditionally in India. The zardozi thread is a very fine metal wire (originally silver coated in gold)
that is curled up tightly like a spring. These are cut into small pieces and embroidered on heavy silks, satin, velvet
or a heavy base so that the fabric can hold the weight of the zardozi. Zardozi is complimented with other metal
thread embroidery and semi-precious stones.This technique is usually used on wedding and other elaborately
embroidered garments as well as to embroider Quran verses on fabric. Since zardozi is a conductive material, there
is a lot of potential to explore this material in the area of smart textiles. Although the traditional technique is to cut and
embroider the yarn, it can also be couched to the fabric so that it does not have to be cut. The flexible and fine wire
lends itself for easy embroidery.
materials: Zardozi – metal wire, Cotton fabric, Embroidery loop, Fine sewing needle, Cotton sewing thread
techniques: The fabric to be embroidered is traced with the desired pattern and stretched onto an embroidery loop.
It is important that the fabric is taut so that the embroidery can be done evenly. The zardozi thread is cut into the
required length depending on the pattern. Techniques such as couching and cross-hatching are used to get different
effects. A fine needle and thread is passed through the inside of the zardozi thread and embroidered down onto the
fabric. The next piece of zardozi is then threaded onto the needle and again embroidered down. Since the zardozi is
cut into smaller pieces, it lends itself to smooth curves and circles which are commonly used in zardozi work to create
designs such as flowers and leaves. For use in e-textiles, couching would be a more suitable technique or by closely
embroidering many rows so that each pieces is touching the next for good conductivity.

manipulation of conductive surface

2011/2012

by: Barbro Scholz, TITV
description: This is a part of the project “Do you like the pace?” an interactive time interface showing undefined
timeframe. It was also an investigation on the manipulation of conductive felted surfaces by conductive embroidery or
application.
materials: Surface is made of Bekinox conductive wool (with steelfibers blend) application made of copperfibers on
small sample: TC ink 27° and common ink
techniques: Felting with was dine with soap and water, the copper applications were applied with a felting needle.
The print is a screen print pattern.
link: www.barbroscholz.de/blog/2011/07/11/time/

Embedded Flexible LED Strip

2013

by: Meg Grant
description: This sample shows the best results from a study into embedding flexible LED strips in felt using heat
press vinyl and wool felt. It’s part of the Manifold Project initiated by Peter Tettelaar and myself that explores ”highDIY” ways of integrating flexible printed circuits with textiles. The goal of the study was to create a flexible textile
circuit with contemporary design aesthetics. Maximum flexibility and robustness were key, as were techniques that do
not require labour-intensive handwork. To see it in action, use crocodile clips to connect ±9VDC (max 12VDC) to the
embroidered + and – symbols on the sample.
materials: 100% wool felt, 12V 5050 flexible LED strip, Non-pvc heat press t-shirt decal ”vinyl”, Bison-tix adhesive
techniques: There are three layers in this sample, two felt and one vinyl. The middle layer of felt has holes cut out for
the LEDs, so that the whole sample remains flat. Contact adhesive is used to stick the two layers of felt together and
heat press vinyl techniques are used to stick the LED strip to the felt. I also used embroidery for the sample, although
this is simply to allow easy connectivity to a power supply.
link: http://meggrant.com/flexiblecircuits.php

Thermochromic heated lozenge

2012

by: Lynsey Calder
description: This prototype is part of a bigger project named ‘Smart Costumes’. By bringing together several textile
processes with surface mount electronics and Arduino I have developed a costume which can change colour in
different sequences using a simple Arduino blink sketch. This sample shows one printed element of the overall design
and how it can change from one thermochromic colour to a fluorescent colour which will glow under blacklight when
the heat sink on the back side of the fabric has an electric current running through it.
materials: Silk Twill fabric, Thermochromic pigment, Fluorescent pigment, Textile binder, Foil glue, Textile foil,
Copper tape, 150Ω surface mount resistor, Solder, Multithreaded core copper insulated wire, power supply (not
included)
techniques: Screen printing; Foiling, Soldering

Skin patch with magnet zipper

2013

by: Marina Toeters • by-wire.net
description: by-wire.net is a design, research and prototype studio for fashion technology and innovative textile
products. As by-wire.net is developing products worn close to the body I tried to address some discussion topics that
often occur during the process. Four of them are combined in this e-textile swatch.
1) Skin tactility: three ‘feels’ can be experienced composed out of 1 kind of material through lamination.
2) Measuring resistance: when 2 of these conductive components are placed on for example the body, and
connected as + and – component changes in resistance can be measured.
3) Handling of the products: items on the body need to be opened and closed quite often. Here a magnet zipper
solution for this.
4) System construction: I tried to bring some materials, functionalities and concepts together in clean and somewhat
aesthetically pleasing swatch by using the laser cutter and hot-melt lamination.
materials: Srubbed knitted material (85% PES, 15% EA),
Magnet zipper (Magnets: Nd-Fe-B Rare Earth magnetic
ceramics, passivated zinc galvanisation, Pouches: 100%
PA), Sensitive® (72% PA, 28% EA), Stretch conductive
fabric (92% Silver plated, 8% Nylon), Knitted spacer fabric
(PA mono and multi filament), Vliesofix Hotmelt
techniques: Prepare fabrics with vliesofix + iron, Lasercut all the parts, Glue via hotmelt the parts together,
while using a template for the 3d shaped botton, Glue
the magnets (as they can’t handle the needed heat of the
hotmelt) with textile adhesive, See the total process via the
link
link: www.by-wire.net/130630-e-textile-swatch/

Thermochromic Silicone Fabric

2013

by: Katharina Vones, Sara Robertson
description: A collaboration between Katharina (who works with silicone and smart materials in her Jewellery
practice) and Sara (who works with chromic materials and textiles) especially for the e-textiles swatch book.
materials and techniques:
Sample 4: (Transparent silicone thermochromic fabric)
Fabric: Laser Cut Black 100% polyester
Thermochromic: Chromazone Thermochromic Powder Red 19°C
Pigment: Blue Artists Pigment Powder
Silicone: 12 grams Silicone to 1.2 grams Developer
Mixed together and spread in a thin layer onto plastic film then fabric
placed into silicone and left to set for 16 hours. The sample is peeled
away from plastic film once set.
Sample 5: (Pink/Blue silicone thermochromic fabric)
Fabric: Laser cut black 100% polyester
Thermochromic: Chromazone Thermochromic Slurry Red 37°C
Pigment: Blue Dyna-Colour Pigment Powder
Silicone: 12 grams Silicone to 1.2 grams Developer
Mixed together and spread in a thin layer onto plastic film then fabric
placed into silicone and left to set for 16 hours. The sample is peeled
away from plastic film once set.
Sample 6 (Blue/Purple silicone thermochromic)
Fabric: Laser cut black 100% polyester
Thermochromic: Chromazone Thermochromic Slurry Red 37°C
Pigment: Blue Dyna-Colour Pigment Powder
Silicone: 12 grams Silicone to 1.2 grams Developer
Mixed together and spread in a thin layer onto plastic film then fabric
placed into silicone and left to set for 16 hours. The sample is peeled
away from plastic film once set.

Sample 8 (Orange/Brown silicone thermochromic)
Fabric: Laser Cut Black 100% Polyester
Thermochromic: Chromazone Thermochromic Powder 22°C Vermillion
and Chromazone Blue Slurry 31°C
Pigment: Chameleon Nanoflakes
Silicone: 13 grams Silicone to 1.3 grams Developer
Mixed together and spread in a thin layer onto plastic film then fabric
placed into silicone and left to set for 16 hours. The sample is peeled
away from plastic film once set.
Sample 9 (Orange silicone thermochromic)
Fabric: Laser Cut Black 100% Polyester
Thermochromic: Chromazone Thermochromic Powder 19°C Orange and
Chromazone Thermochromic Slurry 37°C
Pigment: Fluorescent Yellow Pigment
Silicone: 15 grams Silicone to 3 grams Developer
Mixed together and spread in a thin layer onto plastic film then fabric
placed into silicone and left to set for 16 hours. The sample is peeled
away from plastic film once set.
Sample 11 (Yellow/Green silicone thermochromic)
Fabric: Laser Cut Black 100% Polyester
Thermochromic: Chromazone Thermochromic Powder 22°C Turquoise
Pigment: Yellow Artist Pigment
Silicone: 15 grams Silicone to 3 grams Developer
Mixed together and spread in a thin layer onto plastic film then fabric
placed into silicone and left to set for 16 hours. The sample is peeled
away from plastic film once set.

Light-emitting paper strips

2012

by: Sarah Taylor
description: The light-emitting paper was developed during a con-TEXT designer-maker residency at Heriot-Watt
University, funded by the Creative Art Business Network (CABN) Scotland. The material was being developed for
a digital (bulbless) lighting prototype in collaboration with Danish designer, Tom Rossau. It is also part of on-going
design work exploiting optical fibre technology within aesthetically-focussed, light-emitting textiles.
references: Concept initiated by design developments during an Arts & Humanities (AHRC) Research Leave Award,
2007 and exhibit commission piece, Inner Light: programmable, light-emitting woven paper commissioned by the
National Museum of Scotland for The Cutting Edge Scotland’s Contemporary Crafts
materials: Polymer optical fibre;
paper yarn; adhesive, paper-based
non-woven; white or RGB LED;
battery or electrical source
techniques: Aligning fibre and yarn
using warping stakes; laser etching;
coupling optical fibres to a light
source

Resistive knitting

2013

by: Pauline Vierne (textile designer), GUIGOU (knitting factory), Creafibres (Resistive thread maker)
description: This resistive knitting shows two different sides : one with the resistive thread, another with viscose.
(half of the samples I give for the exchange will be knitted with a grey polyester thread 100% instead of viscose
thread, this is the same work, but the Polyester fabric should be for “stronger” applications, like for house textile,
seat… and not only clothes). When stretched the resistive thread lets electric voltage pass on the fabric because
electrical resistance is down. Such fabric can be used to detect a presence – we can imagine a seat that light a room
when you sit in for example… It could also be used for clothes, to measure breathing, running rythm or many other
things…
materials: Resistive thread – made of 20%
inox and 80% Polyster – from Créafibres and
Viscose thread 100%, Knitted by Guigou on
circular knitting machine
techniques: spinning, knitting

Conductive Blackwork Pattern

2013

by: Anja Hertenberger
description: For this sample I used a simple pattern of a Medieval Egyptian “Blackwork” Embroidery (by Heather
Rose Jones). To be able to create 3 conductive lines I used a part of the hole pattern.
The outer lines have a resistance of 2,2 ohm by 6,2 centimeters. The inner line has a resistance of 2,0 ohm by 6,2
centimeters. For the Blackwork embroidery you normally use double running also called the holbein stitch. With a
cotton thread I seamed the edges of the sample with a button hole stitch. I left the ends of the conductive threads and
made a little loop and the other end of the embroidery lines. So you are able to connect the sample to a electronic
circuit.
reference link: www.heatherrosejones.com/egyptianblackwork/
materials: Conductive Yarn (Gunze & Mitsufuji, ETC SI30, 6 Ohm / 20 cm), Linnen Fabric, Cotton Thread
history of blackwork:
In the 16th century Katharina from Argon married the english king Henry the 8. Katharina was razed up in Spain and
she had a preference for Spanish Embroidery. When she moved to England she brought some of her needlewomen
with her. It is assumed that she embroidered also be her self. She developed in England their own stile. Originally
spanish work had fine geometric ornaments, which shows the influence of the Moorish still in south of Spain. In the
time of Katharina from Argon it became under the name Blackwork a fashion in England. After she did, more and
more floral pattern were used in Blackwork.

Tender knitted pockets

2012

by: Martijn ten Bhömer, Kristi Kuusk, Paula Kassenaar, Textiel Museum TextielLab, Philips Research
description: Tender pockets are separate structural knit textile that can incorporate programmable microchip in
each pocket. Naturally it can be programmed to react on different inputs, perform range of actions and give desirable
output. The backside of the pockets contains a conductive thread that can be used for example as stretch sensor, or
capacitive touch sensor.
The full garment “Tender” in an example of the many possible applications to the developed textile. Tender is a
garment that reacts to stroking. It lights up separate pockets on the body accordingly how they have been in contact
with a skin. By stroking the garment it is possible to “move” the lighted part of the wearable. It can be used to gather
light around neck, chest area for reading, hands area for spotlight to find something in darkness or for all kind of
playful results, effects.
materials: Bio-cotton, ecru colored, Conductive Elektrisola (0101 HF-Litze 4 x 0,0710 mm Grad 1 Polysol-155),
Elastic, ecru colored thread, Conductive Bekaert (Bekitex BK 50/2, 50 Ω/cm)
techniques: Fabric has been knitted on a Stoll Knit-and-wear machine. To create the fabric 8 intarsia yarn feeders
where used. The electronics can be placed in the pockets, and connected by soldering the copper wire to the holes of
a PCB. By flowing the tin on the copper thread, the coating around the wire will dissolve.
link: www.dqi.id.tue.nl/sts/tender/
references: The idea of light pockets is based on Paula Kassenaar’s “Soft Interior” project:
www.wearablesenses.net/soft-interiors/

Textile Button

2010

by: PlugandWear – Riccardo Marchesi and Troy Nachtigall
description: We wanted to create a digital sensor that was as simple and possible to create in an industrial process.
This knitted textile sensor is a sandwich idea where two conductive layers are separated by a raschel knit (Holes)
insulative layer. Presure conects both sides. We discovered an analog interface later in the experimentation process
using a diagonal instead of a horizontal hookup. We have made versions of the sensor up to 50cmx50cm square and
4cmx100cm rectangular.
materials: Polyester, Stainless Steel
techniques: Scomar 2 Meter Flatbed Knitting Machine, Overlock Machine
link: www.plugandwear.com/default.asp?mod=cpages&page_id=23

Harvest Weave: Woven Stroke Sensor

2013

by: Melissa Coleman
description: The frills of rya knots work as a sensor, either when they are stroked or when blown in the wind. The
sample is an experiment with weaving with conductive thread.
materials: Wool, cotton thread, gold thread, conductive thread, grass from Greenwhich
techniques: Hand woven with rya knots and holes
references: new-retro designs like the ones of Brook&Lyn and Maryanne Moodie

Thermochromic Origami

2012-2013

by: Isabel Cabral & A. P. Souto
description: This sample applies a research phase of my current PhD Program in Textile Engineering.
The objective of these experiments consist of the development of systematized processes to elaborate paste recipes
and screen printing with thermochromic (TC) and conventional pigments in order to obtain a defined colour ratio from
diverse colours to similar ones (above and below temperature variation of the TC pigments handled).
Research focus on smart textiles is also leading this project through form-finding which may present dynamic
performance. Within the japanese art of folding paper – origami – were found structural and expressive possibilities
to develop collapsible geometric constructions. In order to fold the fabric and achieve sharp creases and stable
structures it was necessary to improve the textile substrate characteristics.
materials: 50%CO 50%PES Textile Substrate, Thermochromic Pigments (27ºC trigger temperature), Conventional
Pigments, Binder with stiffness agent and paper touch agent, Aluminum foil, Wood glue
techniques: Screen printing, Spectrophotometer measurements, Origami
references: Cabral, I. & Souto, A. P. (2013). Thermochromic Textiles Structures: Dynamic Ambient Light Design. The
7th Design Principles and Practices Conference. Paper presented at University of Chiba. 6-8 March Chiba , Japan.

Excuse Me

2013

by: Becky Stewart
description: This simple game illustrates some slightly more
advanced interactions with Arduino programming. Once you’re
comfortable with setup, loop, variables, and basic programming logic,
a good next step is working with interrupts. The swatch is a one
button game of timing. The goal is to hit the button when the green
LED is lit.
To play the game, attached a power supply to the two sewn pads on
the swatch. Be sure to connect the positive and negative the correct
way. The swatch can be powered with 3 to 5V. A light should start
moving across the 3 LEDs. Try to hit the button when the green LED
in the middle is lit up. Hit the button a second time to start the next
round. Each time you successfully get the green LED the light will
move a bit faster. If all 3 LEDs start blinking together then you’ve
won!
materials: ATtiny45, SMD LEDs, conductive thread, non-conductive
thread, non-conductive fabric
techniques: The brains of the swatch is an ATtiny45. The
surrounding circuitry contains SMD LEDs with wire loops soldered on
to make them sewable and two soft buttons. The larger button is the
game controller with the other being the reset to play again.
The ATtiny is soldered onto a small piece of stripboard that is sewn
onto the fabric using conductive thread.
link: www.github.com/theleadingzero/excuse-me-swatch

psuedocode:

Knitted Breadboard and Punchcard

2012

by: Irene Posch, Ebru Kurbak
description: The Knitted Breadboard is part of our investigations to what extend punchcards can be used to knit
electronics. The Knitted Breadboard allows you to test soft circuits in knotting, sewing or sticking them into the
knitted piece. It has a line for Power and Ground and connection points, in this case four rows and six columns.
The punch-card describes the pattern for the breadboard, allowing you to make it yourself on a knitting machine
and/or integrate it into your eTextile work. Punch-cards are knit repeatedly vertically and horizontally on the knitting
machine, so the sizes of the breadboard can be individually defined: horizontally through a pattern cam that defines
the area where the pattern is knitted, vertically in using or not using the punch-card.
materials: wool, acrylic yarn, Karl Grimm silver plated nylon
techniques: The process starts with designing a pattern
and creating a digital illustration file for the punch-card. The
punch-card is then cut out of standard transparent overhead
foil by using a silhouette Cameo electronic vinyl cutter.
This punchcard is finally used on a Brother 860 punch-card
operated knitting machine to create a the breadboard.
link: www.flickr.com/photos/ebrukurbak/
sets/72157631567228304/
references: Breadboard Pincushion: http://makezine.com/
craft/how-to_breadboard_pincushion/ Textile Perfbord: http://
www.plugandwear.com/default.asp?mod=product&cat_
id=89,103&product_id=80

Knitted Capacitor

2012

by: Irene Posch, Ebru Kurbak
description: Knitted Capacitor was developed as part of a larger project entitled Punch Couture during our residency
at the V2_Lab in 2012. In this project, we looked into using home-use punch-card operated knitting machines in
combination with emerging digital fabrication routines. We explored how, apart from holding information about visual
patterns, punch cards can hold information about electronic functionalities. We eventually produced basic electronic
parts like resistors, antennas, inductors, and capacitors.
This patch is a capacitor with a value of around 300 pF.
materials: acrylic yarn, enamelled copper wire (0,15 mm diameter)
techniques: The capacitor consists of two enameled copper wires knitted in parallel to form the pattern. Being
closely interknit with each other, the capacitance is created between the two strands of copper wire. The dielectric is
the thin insulating enamel surface that covers the copper wire.
Depending on the knitting pattern and its size different capacitor values can be reached. The capacitor can be
connected at the ends of both copper wires.
link: www.flickr.com/photos/ebrukurbak/sets/72157631567228304/

Transitional Liquid Crystal Fabric

2013

by: Sara Robertson
description: The swatches were developed as part of my practice-led PhD funded by the AHRC and supported by
LCR Hallcrest (manufacturers of thermochromic systems) ‘An investigation of the design potential of thermochromic
textiles used with electronic heat-profiling circuitry’ completed at the School of Textiles and Design, Heriot Watt
University 2011. Liquid crystal dye systems offered particular opportunities in their application to textiles, including the
previously unexploited design potential of their ability to change through a spectrum of colours, facilitated further by
access to some unique materials made available by the industrial collaboration. Each swatch will be slightly different
as they are taken from development samples for ‘Transitional Stripes’ (final pieces for my PhD). However, each
swatch is touch sensitive and will change through a series of colour-changes up to and sometimes over 40°c.
materials: Laser Etched/Screen-Printed and Coated Black Cotton Satin, LCR Hallcrest Liquid crystal slurry
(R25C5W) 25°c activation temperature and combinations of a variety of activation temperature liquid crystals and
leuco thermochromic dye systems, Permanent black textile pigment
techniques: Laser etching, screen-printing, and coating processes to apply pattern and thermochromics. Fabric fixed
at 130°c for five minutes in a temperature controlled oven.

LED Color Graph

2012

by: Jie Qi
description: The LED color graph demonstrates the varying voltage drops of different colors of LEDs, and how this
voltage difference can be used to automatically turn multiple sets of LEDs on and off with only a single switch.
LEDs with similar voltage drops, such as red (1.9V) and yellow (2.0V) can be turned on simultaneously in parallel
with a single battery. However, if you try to turn on a higher voltage color in parallel with a lower voltage one, like blue
(3.2V) with red (1.9V), only the lower voltage color will light up. This is because without a protective resistor in the
circuit, the battery voltage actually drops to the lower color LED voltage. As a result, the battery voltage becomes too
low to fully light the higher voltage color LED. The resulting effect is that when LEDs of certain color combinations are
connected in parallel, one color of light automatically dims when you turn on the other light of lower voltage. Thus,
you can turn on/off two sets of lights with only one switch.
This circuit is made using paper circuit techniques. Copper tape and solder were used to make electrical connections
and switches. The battery holder is made from magnets (which cling to the battery) and conductive fabric tape to
withstand repeated folding.
materials: Copper tape, conductive fabric tape, solder, 1206 surface mount LEDs in red, yellow, pink, blue and white,
magnets for battery holder
techniques: Soldering to components, copper tape and conductive fabric tape. Copper tape folding to make
switches. Magnets and a folded flap were used to construct the battery holder
video: www.youtu.be/hlZOExfOXIA
photos: www.flickr.com/photos/jieq/sets/72157634587082013/

Matrix

2012

by: Maurin Donneaud, Laurent Malterre
description: This knitting textile is made of two layers of fabric that incorporate conductive threads. Each layer has a
structure that alternates conductor strips and isolating strips that give the material the resilience to get back in shape
after a pressure solicitation.
materials: polyester, copper thread coated with silver
techniques: knitting
link: www.maurin.donneaud.free.fr/?-Keyboardreference: www.tapiton.drone.ws/fr/index.html

