
LEVEL2_THE REMAKE



hacking things open and
sewing them back together



INTRODUCTION_
remake_
TO TAKE APART AND PUT TOGETHER ANEW

Taking parts apart to understand basic electronics then making 
them SOFT&STRANGE with e-textile materials.

See the FURTHER_READING_WATCHING_LISTENING section at the end of 
this zine for more.
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E-TEXTILE ADVENTURES G
estaltungsprojekt Puppe 3Jhg

legende

live video alle sind im video-call.
calls dauern max. 45min, mit 15min pause!

live chat
hannah ist online und live* erreichbar per chat (und video wo nötig).
*hannah antwortet auf fragen innherhalb 1-3 minuten.
((( teilnehmer müssen nicht live im chat erreichbar sein )))

slow chat
hannah schaut 1x pro stunde in den chat um fragen zu beantworten. 
dringende fragen können per anruf gestellt werden.
((( teilnehmer müssen nicht nicht in den chat schauen )))

1woche
LEVEL_1: THE REMIX [material adventure]

24KW DI MI DO FR

10-11 kick-off kick-off document

11-12 play play document

12-13 PAUSE PAUSE PAUSE

13-14 play play publish

14-15 tech-check, intros play play publish

15-16 game intro play play present&feedback

16-17 setup present&discuss publish&exchange

17-18
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LEVEL_2: THE REMAKE [textile sensors]
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10-11 kick-off play/remake intro: sensors project

11-12 take apart (digi) play/remake take apart (ana) project

12-13 PAUSE PAUSE PAUSE PAUSE

13-14 intro: electronics play/remake play/remake document

14-15 meet the materials play/remake play/remake document

15-16 remake play/remake play/remake present&feedback

16-17 remake publish&exchange publish&exchange

17-18
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LEVEL_3: THE REMOTE [electromagnetic actuators]

26KW DI MI DO FR

10-11 take apart (EM) individual calls project project

11-12 intro: EM
meet the materials individual calls project project

12-13 PAUSE PAUSE PAUSE PAUSE

13-14 remake / explore project project document

14-15 remake / explore project project present&feedback

15-16 remake / explore project project present&feedback

16-17 show&tell project project

17-18

THE_SCHEDULE_
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ETEXTILES_





ELECTRONICS_



PARTS_





TAKING_PARTS_APART
a hands-on exercise in getting 

to know the electronic parts that 
make up the technologies we use ev-

ery day. 

after understanding how they work, 
can we re-imagine them to be made 

in different ways?



PART 1

 
noticing 

& 
imaging 

what parts can do . . .

select a part and examine it using 
only your body 

(your senses of vision, smell, taste, 
touch, your knowledge of other 

things, your ability to notice, ana-
lyze and make connections). 

give it a name. 
describe what it does.

who made it? 
when did they make it? 
where they make it? 
what is it made of?

where your knowledge ends, your 
imagination begins

capture all that you see 
with pen on paper



PART 2

 

with 
the help 

of tools . . .

now take tools in your hands and 
use these to 

open, 
dismantle, 
distroy 

your part. 

do so in order to FIind out more.

examine the insides of your part 
closely and with utter curiosity.

 
do what you could not know with 

your body alone.

capture all that you see 
with pen on paper



Wenn wir Strom mit Wasser 
vergleichen, das durch eine 
Leitung fl ießt, dann ist:

Spannung = Wasserdruck

Strom = Wasserfl uss

Widerstand = Ventil

WASSER ANALOGIE

elektrischer Strom ist der fl uss von Elektronen 
von einem Bereich mit hohem Potenzial zu einem 
Bereich mit niedrigem Potenzial

STROM_

Wenn wir Strom mit Wasser 
vergleichen, das durch eine 
Leitung fl ießt, dann ist:

Spannung = Wasserdruck

Strom = Wasserfl uss

Widerstand = Ventil

WASSER ANALOGIE

von einem Bereich mit hohem Potenzial zu einem 
Bereich mit niedrigem Potenzial

Spannung (V) - ist elektrischer 
Druck/Kraft/Potential - Volt (V)

Widerstand (R) - Leiter sind nicht perfekt, 
sie widerstehen dem Stromfl uss bis zu einem 
gewissen Grad - Ohm (Ω)

Strom (I) - ist die Menge der Elek-
tronen, die einen bestimmten Punkt pas-
sieren - Ampere (A)

1 Ampere = 6.280.000.000.000.000.000.000.000.000.000.000 Elektronen, 
die einen Punkt in einer Sekunde passieren.



ELEKTRIK_
&
elektronik_

Elektrik ist alles, was mit 
elektrischem Strom zu tun hat

Elektronik ist die Datenverarbei-
tung mithilfe der Elektrik

KURZSCHLUSS ! ! !

L ICHT  EMMIT IERENDE D IODE (LED)L ICHT  EMMIT IERENDE D IODE (LED)L ICHT  EMMIT IERENDE D IODE (LED)

CROCO-KLEMMECROCO-KLEMME

STROM QUELLESTROM QUELLE

WIEDERSTAND

SCHALTER

SPANNUNGSTE ILER  (POTENTIOMETER)SPANNUNGSTE ILER  (POTENTIOMETER)

VARIABLER WIEDERSTAND (SENSOR)VARIABLER WIEDERSTAND (SENSOR)VARIABLER WIEDERSTAND (SENSOR)



meet_the_materials_

ETextiles rely on the existence of electrically conductive 
fibers, threads and fabrics that can be used in textile 
techniques such as sewing, weaving and knitting.
Most conductive textile materials are based on the blend-
ing of metals for their conductive properties, and other 
fibers (natural or synthetic) for their mechanical proper-
ties such as flexibility and tensile strength.

CONDUCTIVE 
FIBERS, FILAMENTS, 
WIRES & COATINGS

Metal FIbers
mostly steel, as these are very 
strong and can be spun

Metal FIlaments
very long strands that are extruded 
(like wire)

Flattened metal FIilaments

Metal particles 
(usually copper or silver) can be ap-
plied to non-conductive materials by 
electroplating and plasma coating 

CONDUCTIVE 
THREADS & YARNS

Steel threads
are spun from long steel fi bers. Can 
also be spun from a mixture with oth-
er (non-conductive) fi bres to increase 
resistance.

Metallized / metal-coated 
threads
non-conductive threads can be coated 
with a very thin layer of metal.

Metal-coated fi laments
non-conductive fi laments can be 
wrapped with a thin-rolled metal 
wire. These are often made for deco-
rative purposes.

CONDUCTIVE 
FABRICS
can be woven/knitted from conductive 
threads or felted from conductive 
fi bres. As with metal-coated threads, 
non-conductive materials (woven, 
knitted, felted) can also be coated 
with a very thin layer of metal.



etextile_tester_



REMAKE_



REMAKE_



REMAKE_



PLAY_



GLOSSARY_
deFInitions TAKEN FROM wikipedia 
and THE INTERNET

TEXTILE_ 

TOOL_



FURTHER_READING_
watching_listening_

Elektronische Textilien als Material 
und Werkzeug_ 
Hannah Perner-Wilson, Irene Posch, 2020 

“Welche Fasern leiten Strom? Wie schauen Fäden aus Metall aus? 
Welche Flächen können als Sensoren ver- wendet werden? Elek-
tronische Textilien, manchmal auch Smart Textiles genannt, bes-
chreiben die Integration von elektronischen Funktionalitäten in 
textiles Material. Dadurch lassen sich Sensoren und Schaltkreise 
aus Textil umsetzen. Diese können weich und kleidsam sein; sie 
können in Alltagsgegenstände verwebt werden und dadurch neue Funk-
tionen ausführen; und sie bieten durch die neuartige Verbindung 
von Elektronik und Textil die Möglichkeit, die Qualitäten dieser 
Disziplinen neu zu denken!”

gtt.ufg.at/e-textilien-material-werkzeug 

The Charge against Electricity_
MIKE ANUSAS and TIM INGOLD

“Electricity has become such a ubiquitous feature of modern life 
that most of us would have no idea how to manage without it. In-
terruptions in supply are experienced as unsustainable moments of 
crisis. The possibility that the supply of electricity might even-
tually run dry is every government’s worst nightmare and underpins 
the global politics of energy. Do we blame electricity for having 
brought us to this state of dependency? Can we hold it responsible 
for the disempowerment of citizens, for the entrapment of their 
lives within a state-sponsored grid maintained by corporations? Or 
does it, on the contrary, hold the potential for emancipation? Is 
electricity guilty or not guilty? In what follows, we begin with 
the case for the prosecution. Then we present the case for the 
defense. You, our readers, are the jury, and we leave the verdict 
for you to decide.”

https://journal.culanth.org/index.php/ca/article/view/ca30.4.03/200

Chimera_
“an interactive database for wearables development & information 
awareness. It includes Research - Tutorials - Patents - Con-
cepts and Aesthetic approaches used by the wearables community 
to inspire & boost the wearables development from diff erent fi eld 
perspectives.”

chimerawearables.com

Getting Started In Electronics_
Forrest M. Mims

https://www.academia.edu/9885504/Getting_Started_In_Electronics_-_
Forrest_M._Mims



MORE_

Anna Blumenkranz (2017) Wearables für Maker: Experimentieren, 
nähen, gestalten. Francis Verlag

Kate Hartman (2014) Make: Wearable Electronics: Design, prototype, 
and wear your own interactive garments. O’Reilly & Associates.

Leah Buechley, Kanjun Qiu, Sonja de Boer (2013): Sew Electric. HLT 
Press.

Verena Kuni (2013) Häkeln + Stricken für Geeks. O’Reilly Verlag 
GmbH & Co

Kobakant, How to get what you want: kobakant.at/DIY/

Lara Grant, Instructables: https://www.instructables.com/class/
Wearable-Electronics-Class/

Sparkfun: learn.sparkfun.com/tutorials/tags/e-textiles

Fabricademy: 
class.textile-academy.org/classes/
wiki.textile-academy.org/fabricademy2017

Wearic: wearic.com/learn/

werken.ufg.at



resources_
_Produzenten_und_Lieferanten

Elektronik, eTextile Komponenten:
exp-tech.de
sparkfun.com
adafruit.com
segor.de 
semag.at (BERLIN!)
conrad.at
ehajo.de/ewear/ (nähbare LEDs, leitender Faden in Kleinmenge)

ETextiles:
karl-grimm.com (leitende Fäden, ab 1 kg)
statex.de (leitende Stoffe und Fäden)
cekaert.com (leitende Stahlfasern und -fäden, ab 1 bzw. 5 kg)



THE_END?

Gestaltungsprojekt puppe 
3JHG

SS 2020
hfs-berlin.de

Spiel&&objekt
spielundobjekt.de

hannah perner-wilson
plusea.at


