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PR EFACE

By thei r  h is tor y and dai ly  om nipresence,  text i les  a re  both the vectors  of 

t rad it ions and the g rounds for  the la test  resea rch in  mater ial  i n novat ion.  A 

broad and pract ical  d iscipl ine,  text i les  encompass  a  quant it y  of  mater ia ls , 

s t r uct u res ,  processes  and appl icat ions.  Addit ional ly,  d iverse  tech nolog ies 

(f rom craf t s  to  indust r ia l)  a re  used in  the c reat ion of  text i les.

Dur ing the f i r s t  yea rs  of  my s t ud ies ,  I  acqui red essent ia l  k nowledge in 

mater ia l  const r uct ion.  A n inter nat ional  French s t udent ,  I  g raduated with 

a  Bachelor  of  Text i le  Design f rom La Cambre,  Belg ium. My st ud ies  were 

based in  the  explorat ion of  tech n ical  sk i l l s  i n  the  text i le  mak ing processes;  a 

hol is t ic  approach to  text i le  product ion was adopted.  Explorat ion of 

mater ia ls  and fabr icat ion tech n iques (includ ing k n it t ing,  weav ing, 

pr int ing and dy ing)  led each pract ica l  project  to  an underst and ing of  potent ia l  of 

s t r uct u re and for m mak ing in  text i les.  Exper imentat ions and explorat ions of 

mater ia l  th rough text u res ,  s t r uct u res ,  rhy th ms and colou rs  is  the  pu r pose of  a 

text i le  designer’s  work.  These processes  a re  a  means for  both sel f- expression 

and for  specif ic  resea rch in  design with the a im of  pract ical  appl icat ion.

Prev ious underg raduate  invest igat ions on text i le  h is tor y have rev iewed 

in f luent ia l  designers  such as  A n ni  Albers  (1899 –1994).  A pa r t icu la r 

emphasis  has  been placed on the impor t ance of  Albers’  work due to  i t s  impact 

on the theor y and pract ice  of  weav ing.  Albers  is  considered an icon ic  text i le 

designer  with a  s t rong concept  of  the ‘ t r uth of  mater ia l’.  She bu i lt  th is 

concept  in  the 1920s whi le  s t udy ing and teach ing at  the Bauhaus school .  

Dur ing th is  per iod ,  s t ud ies  at  the  Bauhaus took the for m of  pract ice -based 

exper imentat ion.  It  i s  th is  ver y approach that  gave r ise  to  Albers’  concept 

of  the  ‘ t r uth of  mater ia l’,  a  concept  that  rest s  on the idea that  a r t is t s  and 

1 The Bauhaus school, based in Weimar, Germany, operated from 1919 to 1933.
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designers  should fol low the character is t ics  of  mater ia ls  and ‘push’  thei r 

capabi l i t ies  th roughout  the  c reat ive process.  As Albers  (cited in  Dan i lowitz 

2000,  p.  72)  s t a tes ,

I f  a  scu lptor  dea ls  main ly with volu me,  an a rch itec t  with  space,  a  pa int-
e r  with colou r,  t hen a  weaver  dea ls  pr imar i ly  with t ac t i le  ef fec t s .  (…) 
Qual i t ies  of  the  i n ner  s t r uc t u re  a re  as  much pa r t  of  a  t ext i le  a s  a re 
ef fec t s  of  oute r  t ac t i le  su r face.  The s t r uc t u re  of  a  weav ing,  a s  wel l 
a s  the  f iber s  chosen for  the  work ,  can br ing about  an i nte res t i ng 
su r face.  There is  an i nt r icate  i nte r play bet ween the t wo.  A k nowledge of 
t ex t i le  const r uc t ion is  t hus essent ia l  for  mat ie re  ef fec t s ,  a s  i t  i s  for  the 
organ izat ion of  a  weav ing as  a  whole.

Unquest ionably,  the text u re  of  a  text i le  can not  be separated f rom the 

behav iou r  of  i t s  s t r uct u res.  From the choice of  raw mater ia l  to  the  f inal  design 

outcome,  touch percept ion is  const ant ly  present  du r ing text i le  fabr icat ion; 

text i les  a re  exper ienced th rough the senses ,  thus ,  t act i l i t y  is  a  major  pa r t 

of  the  process.  Br is tow (2012 ,  p.  45)   notes  that  the  repet it ive  gest u res  and 

act ions involved in  mak ing a  piece,  generates  a  close relat ionsh ip bet ween 

the maker,  the  mach ine and the mater ia l .  In  the exper imental  text i le  mak ing 

processes ,  the maker’s  body and it s  mot ions play a  f undamental  role  in  the 

const r uct ion of  text i le.  The maker’s  cont rol  over  thei r  tools  in  bu i ld ing the 

s t r uct u re  produces text u red ef fect s .

A s t udy on the in f luence of  Albers’  thoughts  and methodolog ies  on 

text i les  and design for med the basis  for  my underg raduate  resea rch on weaving 

tech n iques.  My prev ious invest igat ions cu lminated in  a  pract ical 

col laborat ion with ‘Masters  of  Linen:  the Eu ropean confederat ion of 

Linen and Hemp’,  which aimed at  promot ing l inen in  desig n.  The in it ia l  s t age 

of  th is  project ,  ent it led The Linen Project ,  focused on the examinat ion of 

l i nen mater ia ls  and thei r  proper t ies.  Fol lowing a  comprehensive analysis , 

th is  s t udy explored the product ion of  l i nen f rom raw f ibres  to  cloths  and 

exper imented with weav ing tech n iques.  The focal  point  of  The Linen Project 

was the pa r t ia l  de -const r uct ion of  s t r uct u res  into thei r  components  with the 

intent ion of  uncover ing how they had been assembled. 

2 Maxine Bristow is an artist and academic. Her paper, ‘Continuity of Touch—textile as silent witness’ 
was originally presented at the ‘Repeat Repeat’ conference at the University of Chester in April 2007.
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Fig u re 1.  The Linen Project ,  weav ing s t r uc t u res
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Fig u re 2 .  The Linen Project ,  weav ing s t r uc t u res
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The k nowledge gained f rom th is  s t udy was inst r umental  i n  my developing 

an underst and ing of  text i le  const r uct ion.  The Linen Project ,  as  i l lust rated in 

Fig u re 1 and 2 ,  i ncluded manipulat ions of  woven text i les  and explored the 

possibi l i t y  of  text i les  add ressing and com municat ing the human for m.  As 

Hamly n (2012 ,  p.  149)  s t a tes ,

Fabr ic  ac t s  to  conceal  and cover  objec t s  and per sons ,  wh i le  a t  t he 
same t ime,  d isclosing them -  h int i ng a t  t hei r  presence (…) Fabr ic  is 
mal leable.  It  lends i t sel f  to  w rapping,  d raping,  and swath ing.  It  res t r ic t s 
d i rec t  access  to  the naked objec t ,  but  i t  a l so has  the abi l i t y  to  sugges t , 
en hance and d raw at tent ion to  what  i t  covers  over  and ador ns.3

As show n in Fig u re 1  and 2 ,  the  work with in the s t r uct u res  a imed at  v isual ly 

associat ing weaving and the human si lhouet te.  Dif fe rent  t y pes of  ‘body 

skeletons’  were c reated th rough the use of  cont rasted t ight  and loose 

mater ia ls .  Consequent ly,  the  net works of  ya r ns h igh l ight  the feat u res  and 

propor t ions of  the body’s  for m whi le  chal leng ing the v iewer’s  percept ion and 

relat ionsh ip to  i t .

The consis tent  use of  def ined methods of  assembly and d isassembly 

pushed weaving to  i t s  boundar ies  and faci l i t a ted my comprehension of  the 

d i f fe rent  s t r uct u res  and net works of  ya r ns.  Exper iment ing d i rect ly  with text i le 

product ion gave me a  bet te r  underst and ing of  the c reat ive process  and 

the inte r play bet ween mater ia l  const r uct ion and f inal  design outcome. 

Addit ional ly,  i t  provoked my cu r iosit y  in  relat ion to  text i le  s t r uct u res  and 

thei r  th ree -d imensional  capabi l i t ies . 

In  t u r n ,  the  use of  a  log ical  approach ,  to  procu re a  broader  k nowledge of 

text i le  mater ia l i t y  as  a  designer,  s t r uct u red my postg raduate  resea rch. 

Ult imately,  th is  inqui r y led to  an explorat ion of  the depths of  k n it t ing in  th is 

s t udy.

3 This quotation was extracted from an article entitled ‘Freud, Fabric, Fetish’ that was published in the 
Textile: The Journal of Cloth and Culture in 2003. Its author, Ann 

Hamlyn, was trained as a sculptor and has a doctorate in visual culture.
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ABSTR ACT

The resea rch invest igates  the  inte ract ions bet ween the  mater ia l i t y  of  text i les , 

body and space th rough an expanded f ield  in  thei r  appl icat ion for  spat ia l 

organ isat ion.  The explorat ion of  k n it t i ng tech n iques enables  the s t udy to  

examine th rough mater ia l  th in k ing and pract ice ,  the possibi l i t ies  of  how 

text i les  can be appl ied to  spat ia l  for m mak ing with and without  the in f luence 

of  the  body.  By def in ing text i les  as  s t and-alone s t r uct u res ,  the resea rch 

of fers  th rough pract ice ,  methods rega rd ing the evolut ion of  t wo-

d imensional  geomet r ic  su r faces  and thei r  t ransference and const r uct ion into 

th ree -d imensional  for ms.  The pract ical  work explores  tech n ical  processes 

in  work ing with text i les  and chemicals ,  f lex ibi l i t y  and r ig id it y  that  i n it ia te 

new concepts  for  for m f ind ing.  The exper imental  methodology adopted for 

the resea rch in it ia tes  processes  of  re th in k ing how text i les  can bu i ld  new 

relat ionsh ips  to  the human body and it s  mot ion.  Here,  the not ion su r faces 

where text i les  can metaphor ica l ly  be descr ibed or  accustomed to  being 

‘per for mers’  able  to  metamor phose th rough the forces  of  the  body and 

it s  movement .  The outcome of  th is  s t udy seeks to  bu i ld relat ionsh ips 

bet ween body and movement ,  text i les  and for m towards for mulat ing spat ia l 

appl icat ions for  k n it ted s t r uct u res.  As a  resu lt ,  the  resea rch is  an 

exper imentat ion with and without  the body,  which sit uates  text i les  bet ween 

su r faces  and for ms.  
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THE R ESEARCH DICTIONARY

Chemical  t reatment:  ‘General  te r m for  processes  in  which chemicals  other 

than colorants  a re  appl ied to  text i les’  (Tor tora  & Merkel  1995,  p.  110).

Coat ing:  ‘Fin ish ing process  in  which the appl icat ion of  some subst ance’,  such 
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Fabr ic:  ‘A f lex ible  sheet  mater ia l  that  is  assembled of  text i le  f ibers  and /or 

ya r ns  that  a re  woven,  k n it ted ,  braided ,  net ted ,  felted ,  plaited or  other wise 

bonded together  to  g ive the mater ia l  mechan ica l  s t reng th.’  (Tor tora  & Merkel 

1995,  p.  208)

Fabr ic construct ion:  ‘A general  te r m that  i ncludes t y pes of  weaves ,  k n it s ,  or 

other  methods of  assembly’  (Tor tora  & Merkel  1995,  p.  208).

Fabr ic  geometr y:  ‘The th ree -d imensional  s t r uct u re  of  a  fabr ic’  (Tor tora  & 

Merkel  1995,  p.  208).

Fabr ic  stretch:  ‘The abi l i t y  of  a  fabr ic  to  extend subst ant ia l ly  under  tension 

and to  recover,  rather  than remain r ig id’  (Tor tora  & Merkel  1995,  p.  208).
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Flat  (s ing le  bed)  k nit t ing machine:   ‘A wef t  k n it t i ng mach ine with need les 

a r ranged in  s t ra ight  l i nes  in  one or  t wo f lat  plates  ca l led beds.  The ya r n 

t ravels  a lte r nately back and for th ,  and the fabr ic  may be shaped or  va r ied 

in  width ,  as  desi red ,  du r ing the k n it t i ng process’  (Tor tora  & Merkel  1995, 

p.  224).

Fibre:   ‘The f undamental  component  that  is  used in  the assembly of  text i le 

ya r ns and fabr ics’  (Tor tora  & Merkel  1995,  p.  214).

Float:  ‘1.  The por t ion of  a  ya r n in  a  woven fabr ic  that  extends or  f loat s , 

unbound ,  over  t wo or  more adjacent  ends or  picks.  War p and /or  f i l l i ng ya r ns 

a re  f loated in  a  prea r ranged plan to  produce the pat te r n in  many fabr ics  (…) 

2.  In  k n it t i ng,  that  por t ion of  ya r n that  extends for  some leng th across  wales 

without  being looped into the fabr ic’  (Tor tora  & Merkel  1995,  p.  226).

Jersey (s ing le  k nit):   ‘A pla in k n it  fabr ic  made on a  single  set  of  k n it t i ng 

need les;  a l l  the k n it ted loops a re  pu l led f rom the face side to  the back side 

of  the fabr ic  so the t wo sides  look d i f fe rent’  (Tor tora  & Merkel  1995,  p.  309).

K nit:  ‘General  te r m for  process  of  inte rlooping ya r ns either  by hand or 

mach ine;  a lso the fabr ics  made by th is  process’  (Tor tora  & Merkel  1995, 

p.  309).

K nit t ing:  ‘A method of  const r uct ing fabr ic  by inte rlock ing ser ies  of  loops of 

one or  more ya r ns’  (Tor tora  & Merkel  1995,  p.  310).

Spandex:  ‘A sy nthet ic  elastomer ic  f ibre  composed la rgely of  poly u rethane’ 

(Oxford Universit y  Press  2000).
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Spat ia l  organ isat ion ,  i n  the context  of  th is  resea rch refers  to  the 

underly ing geomet r ical  and spat ia l  appearance of  k n it ted s t r uct u res. 

Th rough the explorat ion of  text i le  geomet r ies  evolv ing into s t r uct u res  and 

mult id imensional  for ms,  spat ia l  organ isat ion is  def ined by the 

th ree -d imensional  relat ionsh ip bet ween the elements  of  k n it ted s t r uc t u res. 

More specif ical ly,  i n  the  way the  s t r uct u ral  components  a re  spat ia l ly  a r ranged 

and con nected to  each other.

Structure:  ‘The a r rangement  and organ izat ion of  mut ual ly  con nected and 

dependent  elements  in  a  system or  const r uct’  (The Oxford Engl ish Dict ionar y 

Onl ine 2000).

St itch:  ‘Basic  un it  of  const r uct ion in  k n it ted fabr ic,  consis t ing of  the loop of 

ya r n for med by the k n it t ing need le’  (Tor tora  & Merkel  1995,  p.  545).

Text i le:  ‘1.  A broad classi f icat ion of  mater ia ls  that  can be ut i l i zed in 

const r uct ing fabr ics ,  i nclud ing text i le  f ibers  and ya r ns.  2 .  Desig nates  the 

const r ucted fabr ic  includ ing woven,  k n it ted ,  and nonwoven st r uct u res  as  wel l 

as  lace and crocheted goods’  (Tor tora  & Merkel  1995,  p.  572).

Texture:  ‘A te r m refer r ing to  the appearance or  hand of  a  fabr ic  and especia l ly 

such feat u res  as  s t r uct u re,  coa rseness ,  open ness’  (Tor tora  & Merkel  1995, 

p.  573).

Vulcanisat ion:  ‘A process  for  mak ing r ubber  or  simi la r  poly mers  ha rder  and 

more du rable  by t reat ment  with su lphu r  or  su lphu r  compounds (t y pical ly 

accompanied by heat);  the  ha rden ing or  toughen ing produced by th is  process’ 

(The Oxford Engl ish Dict ionar y Onl ine 2000).

Weft k nit  fabr ic:  ‘The most  com mon t y pe of  k n it ted fabr ic,  with one 

cont inuous ya r n r un n ing widthwise across  the fabr ic  and for ming al l  of  the 

loops in  each cou rse’  (Tor tora  & Merkel  1995,  p.  626).
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Yarn:  ‘A cont inuous s t rand of  text i le  f iber s  that  may be composed of  end less 

f i laments  or  shor te r  f ibers  t wisted or  other wise held together’  (Tor tora  & 

Merkel  1995,  p.  641).

Yarn count /number:  ‘A measu re of  the f ineness or  l i nea r  densit y of  a  ya r n. 

May be expressed in  ind i rect  un it s  ( leng th per  un it  of  weight  or  mass)  or  d i rect 

un it s  (weight  per  un it  of  leng th)’  (Tor tora  & Merkel  1995,  p.  642).

Yarn geometr y:  ‘The th ree -d imensional  s t r uct u re of  a  ya r n’  (Tor tora  & 

Merkel  1995,  p.  642).
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INTRODUCTION

Context  of  Research

The Presence of  Text i les

Text i les  a re  present  ‘in  ever y pa r t  of  ou r  physical  env i ron ment’  (McQuaid 

2012 ,  p.  401).   Indeed ,  text i les  have played a  f undamental  pa r t  i n  human 

dai ly  l i fe  for  thousands of  yea rs.  The presence of  text i les  a round the world 

reveals  com monal it ies  bet ween cu lt u res  that  have no other 

d isce r n ible  con nect ions;  for  example,  the  simi la r it ies  in  the way people 

clothe themselves and the man ner  in  which they d iv ide and develop thei r 

su r roundings.  Text i les  a lso for m par t  of  an ind iv idual’s  ident it y,  ref lect 

l i fes t yles  and characte r ise  cu lt u res.  W hether  as  an outer  cover ing for  the 

human body or  an inte r nal  d iv ision of  a rch itect u ra l  domain (i .e.  i n  the for m 

of  pa r t i t ions compr ised of  cu r t a in  wal ls),  t ext i les  a re  a  medium, which ex is t 

bet ween people  and the space they occupy.

To comprehend the d iverse  ex is tence of  text i les  in  a  spat ia l  context  th roughout 

the yea rs ,  th is  s t udy considers  the work of  Got t f r ied Semper (1803–1879),  a 

Ger man a rch itect  and theor is t .  As Semper  (1989,  p.  215)  s t a tes ,

Al l  operat ions i n  the t ext i le  a r t s  seek to  t r ansfor m raw mater ia ls  with 
the  appropr ia te  proper t ies  i nto  product s ,  whose com mon feat u res  a re 
g reat  pl iancy and considerable  absolute  s t reng th ,  somet imes se r v ing in 
th readed and banded for ms as  bind ings and fas ten ings ,  somet imes used 
as  pl iant  su r faces  to  cover,  to  hold ,  to  d ress ,  to  enclose,  and so for th . 

I n  h is  theor y on text i le  a r t ,  Semper  (1989,  p.  247)  def ines  text i les  as  the 

pr imar y a r t  by suggest ing that  ever y other  for ms of  a r t ,  i nclud ing

 

4 Mathilda McQuaid is the curator and head of the textile department at the Cooper-Hewitt, National 
Design Museum.
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a rch itect u re ,  bor row the or ig ins  of  thei r  for mal  lang uage f rom text i les.  The 

use of  text i les  as  s t r uct u res  and the possible  a rch itect u ral  appl icat ions of 

text i les  a re  of  pa r t icu la r  i nte rest  to  th is  s t udy.  To f u l ly  underst and thei r 

extensive potent ia l ,  th is  resea rch looks at  the  development  of  text i le 

manufact u r ing f rom manual  methods to  indust r ia l  processes.

Text i le  and Industr ia l i sat ion

Design ing today is  of ten perceived as  an ind i rect  process ,  for ming on ly 

when designers  use  d ig it a l  tools  to  inte ract  with thei r  medium; however, 

the  hand-tool  rela t ionsh ip is  sig n if icant  in  the  text i le  product ion.  Despite 

mechan ical  advancements ,  post-indust r ia l  tech nolog ies  s t i l l  i nvolve the d i rect 

man ipulat ion of  raw mater ia ls  and tools  by hand:

The tools ,  or  the more mechan ized tools ,  ou r  mach ines ,  a re  ou r  g u ides , 
too.  We lea r n f rom them of  the i nte rac t ion of  mate r ia l  and i t s  use,  how a 
mater ial can change its character when used in a cer tain const r uct ion and how 
in t u r n the const r uc t ion is  a f fec ted by the mate r ia l ;  how we can suppor t  t he 
cha rac te r is t ics  of  mate r ia l  or  suppress  them, depend ing on the for m of 
const r uct ion we use.  (Albers  c i t ed i n ,  Dan i lowitz  2000,  p.  39)5 

The fabr icat ion of  text i les  ca r r ies  both ancest ra l  k nowledge and the potent ia l 

for  resea rch and in novat ion.  The methods of  manufact u r ing have on ly changed 

sl ight ly  over  the cent u r ies.  However,  the  Indust r ia l  Revolut ion (that  began in 

the late  1700s)  d ramat ical ly  af fected the f ield  of  text i les;  increases  in  speeds 

and rates  of  product ion ,  t ransfor med text i les  into an enor mous indust r y.  It 

a lso expanded the possibi l i t ies  of  la rge -scale  and tech n ical  appl icat ions. 

Text i le  Appl icat ions ,  Context  and Potent ia ls

As Sch i l l ig  (2009,  p.  80)  notes ,  ‘In  convent ional  usage,  text i le  s t r uc t u re 

rela tes  clea rly  to  the human body,  f ig u re  and scale’.  Text i le  const r uct ions and

appl icat ions a re  of ten produced at  body scale ,  sit uated outside the human body 

In her 1947 essay, ‘Design: anonymous and timeless’, she discussed the interaction between designers, 
materials and tools.
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and with in enclosed spaces.  Resea rch and developments  in  the a rea of  text i le 

mater ia ls  has  widened the appl icat ions of  text i les  to  broader  f ields  in  which 

text i le -based bu i ld ing s t r uct u res  have been explored. 

Geotext i les  is  an example of  a  resea rch based text i le  appl icat ion that  has 

been ut i l ised in  the f ield  of  tech n ica l  tex t i les.  Geotext i les  a re  def ined as  a 

la rge -scale  landscape const r uct ion in  which the text i le  s t r uct u res 

inte rcon nect  and combine with ex is t ing lands.  In  an essay 

ent it led ‘A Transfor med A rch itect u re’,  t wo a rch itects ,  Ph i l ip  Beesley 

and Sean Han na ,  descr ibes  the development  of  tex t i le -based tech nolog ies 

that  chal lenges the com mon bel ief  that  text i les  and thei r  appl icat ions a re 

rest r ic ted to  body sca le.  Beesley and Han na def y misconcept ions and 

com municate  the ex is tence of  geotext i le  s t r uct u res  f used with thei r 

env i ron ment ,  s t at ing:

Geotext i les  a re  landscape -engineer ing tech nolog ies  that  a re 
l i t e ra l ly  woven into the  ea r th .  Appl ied as  a  fabr ic  to  the  su r face,  t hey 
can be i nteg rated i nto the  soi l  or  root  systems of  veget at ion ,  preser v ing 
ex is t i ng f rag i le  landfor ms and c reat ing ent i rely  new landscapes.  (...) 
New plant ings and thei r  embedded tex t i les  g row together  to  for m a 
single ,  i nteg rated s t r uc t u re.  (Beesley & Han na 2005,  p.  123) 

To f u l ly  underst and text i les  as  a  tech n ica l  mater ia l  for  resea rch ,  i t  i s 

essent ia l  to  look at  the  extent  of  geotext i les  tech nolog y and it s  potent ia l  for 

use in  projec t s  of  va r ious magnit udes ,  f rom smal l-sca le  landscapes to  ent i re 

cit ies  (see Fig u re 3).

In  rela t ion to  fabr ic  for med a rch itect u re ,  the use of  concrete  and text i les 

is  another  example that  i l lust rates  the un ion of  t wo d is t inct ly  d i f fe rent 

mater ia ls .  As Quin n  (2006,  p.  24)  s t a tes ,  ‘Just  as  a  corset  moulds the body’s 

contou rs  into an hou rglass  shape,  rein forced text i le  sheaths  fabr icated with 

eyelet s  and laces  scu lpt  wet  concrete  into cu r vaceous si l houet tes’.   Th is 

tech nology combines both the physical  sol id it y  of  the concrete  and the 

f lex ibi l i t y  of  the fabr ic  (see Fig u re 4).  It  demonst rates  a  capacit y  to  chal lenge 

the perceived mater ia l it y  of  concrete  and text i les  in  for m mak ing.

6  Bradley Quinn is a British author and journalist.
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Fig u re 3.  Geotext i les ,  i n f ras t r uct u re  appl icat ion of  t ex t i les

Sou rce:  K K Env i ro Tech Pv t  Ltd ,  2009 <ht t p: //w w w.f lorafab.com /index- 4.ht ml#>
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The s t udy does not  a im to dupl icate  these t y pes of  tech nolog ies;  rather  i t  seeks 

to  i l lust rate  how mater ia l  combinat ion can sh i f t  the  mater ia l it y  of  tex t i les ,  i n 

pa r t icu la r  thei r  f lex ibi l i t y  and text u re.  It  is  asser ted that  the manipulat ion of 

the proper t ies  of  text i les  could be used to  open up new f ields  of  appl icat ions.

Fig u re 4.  Canwest  Global  Theat re  Colu m ns 

(1999).  Sou rce:  The Cent re  for  A rch itec t u ra l 

St r uct u res  and Tech nolog y,  2015 <ht t p: //w w w.

u man itoba .ca /cast_bu i ld ing / bu i l t _work /can _

west_ global .ht ml> 
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Def ining the Research 

The focus of  th is  s t udy is  to  invest igate  and manipulate  the mater ia l i t y  of 

k n it ted text i les.  Mater ia l it y  is  def ined as  the qual it y  of  being composed of 

mat te r.  It  i s  exper ienced th rough the senses:  v isual ly,  au ral ly  and the t act i le. 

The exper ience encompasses ,  but  is  not  l imited to,  s t r uct u re ,  rel ief ,  t ext u re 

and weight . 

Using k n it ted text i les  as  the base mater ia l  for  analysis ,  th is  s t udy explores 

how for m and s t r uct u re  a re  c reated and worked with.  Given that  the main 

qual it ies  of  k n it t i ng or ig inate  f rom it s  const r uct ion ,  an in  depth 

invest igat ion on one specif ic  product ion method is  under t aken;  that  is , 

the  domest ic  k n it t i ng mach ine.  The numerous tech n iques employed in  the 

operat ion of  th is  mach ine a re  also examined.  The exper imentat ions and 

the resu lt ing character is t ics  of  the  mater ia l  produced exempl if y  a  range of 

avai lable  possibi l i t ies .  Using the c reat ive process ,  the  potent ia l  of  text i les 

in  the th i rd d imension is  explored.  Speci f ical ly,  th is  s t udy add resses  the 

fol lowing quest ion:  How can k n it ted s t r uct u res  uncover  new qual it ies  of  depth 

and d imension that  can be used to  reassess  awareness  and percept ions of  thei r 

spat ia l  organ isat ion?

The resea rch considers  the main proper t ies  of  k n it ted text i les.  Ever y s t age of 

the s t udy is  cat alog ued;  that  is ,  ever y sample c reated is  recorded ,  descr ibed 

and quest ioned.  The project  considers  k n it ted text i les  not  just  as  su r faces ,  but 

a lso as  th ree -d imensional  s t r uct u res  or  for ms that  hold themselves together 

by means of  thei r  ow n st reng th and const r uct ion.  The methodolog y evolves 

th rough the man ipulat ion and t ransfor mat ion of  k n it ted s t r uct u res  into sol id 

th ree -d imensional  for ms.  It  a ims to  chal lenges the s t r uct u ral  proper t ies  of 

k n it t i ng and to  broaden the not ion of  a  k n it ted text i le. 
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‘The text i le  a r t s ,  more than any other,  impl icate  the body as  cor poreal 

real it y’  (Pajaczkowska 2005,  p.  223).7  I n  fact ,  ever y a rea of  fabr icat ion and 

appl icat ion of  text i les  involve the body as  ‘cor poreal  real it y’:  a  physical 

mater ia l  with speci f ic  mot ions.  In  th is  s t udy,  the physiology of  the  body, 

the combinat ion of  skeleton ,  muscle  and sk in ,  is  sign i f icant  in  for m-mak ing 

developments.  Th rough thei r  f lex ibi l i t y,  text i les  add ress  the body by 

fol lowing the mechan ical  movements  of  the  skeleton.  Given that  text i les 

com municate  the mot ion of  the skelet al  system, they relate  to  the inside of 

the body.  Therefore ,  th is  resea rch does not  a im at  cloth ing the si l houet te ,  but 

enveloping and emphasising the physiolog y of  the human body.

A key focus of  th is  s t udy’s  methodology is  Eadweard Muybr idge’s  (1830 –

1904) invest igat ion into the s t udy of  mot ion.  Muybr idge was an Engl ish 

photog rapher  renow ned for  h is  pioneer ing work in  photog raph ic  s t ud ies  of 

an imals’  and la te r  humans’  locomot ion.  His  sequences of  images record 

post u res  and osci l la t ions of  the human body th rough selected movements  that 

were then used to  for m a d ic t ionar y of  act ions.  The posit ion ing of  h is  resea rch 

as  bet ween science and a r t  led to  c r it icism being level led at  Muybr idge’s 

exper iments  and the accu racy of  h is  scient i f ic  resea rch being quest ioned:

The scient i f ic  v iew was that  Muybr idge’s  photog raphs were i naccu rate: 
Since he used more than one camera ,  t he objec t  was not  photog raphed 
f rom a const ant  per spect ive or  f rom a single  point  of  v iew or  a t  equal 
i nte r va ls  of  t ime.  (Brau n 1984,  p.  4)8 

However,  Muybr idge ack nowledged the l imit at ions of  h is  method and descr ibed 

it  as  a  tool  for  a r t is t s  to  i l lust rate  the  human for m in mot ion.  As i l lust rated 

by ‘Plate  299’  (see  Fig u re  5),  Muybr idge selected d i f fe rent  phases of  mot ion 

were to  convey a  sense of  movement  as  a  whole.  Muybr idge’s  work responded 

to  science,  not  i n  i t s  resu lt s ,  but  i n  the  sea rch and methodology used to  acqui re 

a  bet te r  underst and ing of  general  percept ions of  mot ion. 

7 Dr Claire Pajaczkowska is Senior Research Tutor at the School of Material, Royal College of Art, 

published in 2005 in Textile: The Journal of Cloth and Culture.
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Fig u re 5.  Plate  299

Sou rce:  A n imal  Locomot ion -  Vol .  7  -  M A LES & FEM A LES (d raped)  & 

MISCELLA N EOUS SU BJ ECTS,  2015 <ht t p: //w w w.muybr idge.org /Other/A n imal-

Locomot ion-Vol-7/15860509_Lk t8W4#!i=1346565799&k =SpX h J BH>
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As Wil l iams (1887,  p.  358)  s t ates ,  ‘The real  d iscover y which Mr Muybr idge 

made was,  therefore  the add it ion of  a  new method of  resea rch ,  which put 

before  the eye what  i t  could not  see  unaided’.9  

Photog raphs such as  ‘Plate  299’  a re  ut i l ised in  th is  resea rch as 

methodolog y tools.  By focusing on the s t r uct u re  of  mot ion ,  the obser vat ion 

of  the evolut ion of  for ms g ives a  bet te r  underst and ing of  the way bod ies  and 

text i les  can inte ract .  Look ing at  the  t ransient  phases  of  mot ion reveals ,

How the hu man body moves i n  the per for mance of  i t s  f u nct ions ,  how 
backs bends and h ips  ba lance and muscles  s t r a in  and swel l .  Th is  is  not 
an a r t  but  i s  a  mine of  fac t s  of  nat u re  that  no a r t i s t  can af ford to  neglec t . 
(‘A n imal  Locomot ion’  1888,  p.  55)10 

Muybr idge’s  cor pus of  photog raphs shows the ind iv idual it y  of  the movement , 

not  on ly of  each species ,  but  a lso of  each an imal  and each body.  Moreover,  h is 

explorat ions generated inqui r ies  on why bodies  move the way they do in  dai ly 

act ions.  As Mauss (1979,  p.  104)  s t a tes , 

The body is  man’s  f i r s t  and most  nat u ra l  i ns t r u ment .  Or more 
accu rately,  not  to  speak of  i nst r u ments ,  man’s  f i r s t  and most  nat u ra l 
t ech n ica l  objec t ,  and at  t he same t ime h is  f i r s t  t ech n ica l  means ,  is  h is 
body.11 

Ever yday,  ind iv iduals  use thei r  body to  inte ract  with  thei r  physical 

env i ron ment .  Th is  resea rch looks at  the at t i t udes of  the human body and 

examines how these at t i t udes inte ract  with  the s t r uct u re  of  text i les.  Like an 

X-Ray,  th is  s t udy looks inside the human body and v iews the sk in and skeleton 

as  being on ly one mater ial:  t ext i les.  Bar net t  (2012 ,  p.  188)  s t a tes  that:  ‘The 

su r face is  a  l iminal  space,  both inside and out ,  a  space of  encounter’.12  Th is 

s t udy is  pa r t icu la rly  inte rested in  th is  ‘space of  encounter’  and the va r ious 

act ions that  text i les  engender  when in  contact  with a  l iv ing body.  However,  the 

resea rch does not  a im to clothe the body;  rather,  i t  focuses on for m-mak ing 

9 Talcott Williams (1849–1928) was an American journalist and director at the School of Journalism, 
Columbia University. His article on Muybridge’s work was published in 1887 in The Century Magazine.
10 Extract from a review of Animal Locomotion in The Nation, January 1888.
11 Extract from an essay entitled ‘Body Techniques’ written by Marcel Mauss. Mauss (1872–1950) was a 
French sociologist and anthropologist.
12 Extract from Pennina Barnett’s essay entitled ‘Folds, Fragments, Surfaces: Towards a Poetics of Cloth’. 

cloth’. Barnett is a founding editor of Textile: The Journal of Cloth and Culture.
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processes  and the resu lt ing for ms that  could be impl ied into text i le  s t r uct u res. 

The work of  fash ion designers  is  refer red to  in  th is  s t udy to  ensu re that  the 

topic  is  comprehensively considered;  however,  the  focus of  th is  project  is  not 

fash ion ,  but  text i les  and thei r  const r uct ion.  In  th is  pract ical  resea rch ,  the role 

of  text i les  as  the  th reshold f rom body space to  publ ic  space in  the env i ron ment 

is  explored and th rough th is  explorat ion ,  protot y pes a re  developed.

Th rough an invest igat ion on the character is t ics  of  text i le  mater ia l i t y  and 

thei r  appl icat ions ,  th is  s t udy seeks to  chal lenge text i le  proper t ies  and develop 

thei r  potent ia l  th rough appl ied resea rch.  A n analysis  of  the l i te rat u re  and 

relevant  documentat ions is  bu i lt  a round th ree themes:  text i le ,  body and space.  In 

Chapter  One,  a  l i te rat u re  rev iew is  under t aken to  examine these themes and 

k n it t i ng is  posit ioned with in the f ield  of  resea rch so that  i t s  relat ionsh ip to 

body and space can be considered.

The second chapter  examines how methods and proper t ies  def ine the 

mater ia l i t y  of  text i les  and descr ibes  the methodology and processes  used in 

th is  s t udy.  Th is  s t age of  the resea rch i l lust rates  how mater ial  exper imentat ions 

open up new approaches to  the appl icat ion of  text i les  th rough re -examin ing and 

chal leng ing the cha racter is t ics  of  thei r  geomet r y,  i nclud ing s t r uct u re ,  text u re 

and for m.

The creat ion of  sol id i f ied text i les  chal lenges thei r  nat u ra l  f lex ibi l i t y  and 

invest igates  the spat ia l  organ isat ion of  the k n it .  Expanding the f ield of 

invest igat ion ,  the human body is  employed as  a  topog raph ical  ent it y  to 

c reate  new alte r nat ive for ms.  The th i rd chapter  expands the f ield of  text i le 

appl icat ion th rough for m f ind ing and mapping the physiology of  the human 

body.  Ref lect ing on the body and it s  su r rounding space,  th is  s t udy f u r thers  the 

explorat ion and theor isat ion of  a  key set  of  wr ite r s  and makers  by includ ing 

human geog raphy.

Chapter  Fou r  focuses on the explorat ion of  for ms th rough a  f inal 
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manipulat ion of  text i les .  A st udy of  the  per for mat ive potent ia l  of  k n it ted 

s t r uct u res  is  under t aken and cont inued exper imentat ions a re  conducted on 

the su r faces for med by human mot ions.  The c reat ion of  k n it t i ng s t r uct u res 

that  real ise  th ree -d imensional  for ms th rough thei r  own tension and sol id it y, 

l i t e ra l ly  and metaphor ica l ly,  explores  the s t at us  of  text i le  as  a rch itect u re  for 

the  body.  However,  i t  should be noted that  the  outcome of  the resea rch does not 

a im to be product  ready and appl ied to  a  spat ia l  project ;  rather,  i t  f unct ions as 

a  precu rsor  to  a  space or  spat ia l  organ isat ion ,  a  shape or  a  det a i l .

The sum mar y of  the resea rch ref lect s  on the project  outcomes,  i t 

con nect s  the invest igat ions on how text i le  proper t ies  may chal lenge scale  and 

propor t ion to  c reate  spat ia l  topog raphy of  per for mance.  The conclusion to  the 

s t udy d iscusses  potent ia l  appl icat ions and f u r ther  resea rch with in the spat ia l 

f ield  of  text i les .
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Chapter 1:  LITER ATUR E R EVIEW

Def ining the Field of  Research

It  has  been s t ated that :  ‘Text i les  mediate ,  l i te ra l ly,  bet ween the body and 

a rch itect u re — operat ing somewhere bet ween the f ibres  of  the ner ves and the 

fabr ic  of  the  c it y’  (Mitchel l  2000,  p.  176).  Th is  resea rch aims to  examine the 

aspect s  of  tex t i les  as  a  th ree -d imensional  mater ia l  and obser ves the potent ia l 

of  text i les  and thei r  s t a t us  as  an a r t  for m of  spat ia l  organ isat ion.  Speci f ical ly, 

th is  chapte r  considers  examples  f rom pract it ioners  that  c reate  for ms,  spat ia l 

concepts  and expressions  of  the  physical  and metaphor ical  qual it ies  of  text i les . 

P roper t ies  include pl iancy,  elast ic it y,  expansion ,  re t ract abi l i t y  and t act i l i t y.

Th is  resea rch and l i te rat u re  rev iew is  developed across  th ree themes: 

text i les ,  body and space.  The pract ical  s t udy appl ies  these themes to  posit ion 

the pract ice  of  work ing with text i les  th rough un ifor m appl icat ions.

Text i les

In relat ion to  mater ia ls ,  Zumthor  (2006,  p.  25)  s t a tes ,

Mater ia ls  reac t  with one another  and have thei r  r ad iance,  so that  the 
mater ia l  composit ion g ives  r i se  to  someth ing u n ique.  Mater ia l  i s 
end less .  Take a  s tone:  you can saw it ,  g r ind i t ,  d r i l l  i nto i t ,  spl i t  i t 
or  pol ish i t—it  wi l l  become a d i f fe rent  t h ing each t ime.  Then t ake 
t i ny amou nt s  of  the  same s tone,  or  huge amou nt s ,  and i t  wi l l  t u r n i nto 
someth ing else  aga in .  T hen hold i t  up to  the l ight— d i f fe rent  aga in . 
There a re  a  thousand d i f fe rent  possibi l i t ies  i n  one mater ia l  a lone.

Indeed ,  text i le  mater ia ls  present  a  ‘ thousand possibi l i t ies’  (Zumthor  2006, 

p.  25)  f rom the choice of  f ibres  and s t r uct u res  to  the  choice of  product ion 

processes  and post-product ion t reat ments.  A ny raw mater ia l  can be 

t ransfor med into a  ya r n ,  a  fabr ic  and an object .
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Albers  (cited in  Dani lowitz  2000,  p.  33)  h igh l ight s  the  versat i l i t y  of  text i le 

mater ia ls:

For  just  a s  si l k ,  a  sof t  mate r ia l  by nat u re ,  can become s t i f f  i n  the 
for m of  t af fe t a ,  t h rough a  ce r t a in  th read const r uct ion ,  and l i nen ,  a 
comparat ively s t i f f  mate r ia l ,  can be made sof t  i n  another,  so an end less 
nu mber  of  const r uct ional  ef fec t s  can produce new fabr ics .  The 
i ncreasing nu mber of  new f iber s  i ncor porat i ng new qual i t ies  c reates 
a  specia l  chal lenge to  t r y  the ef fec t s  of  const r uct ion on them. Just  a s 
chemica l  t reat ment  has  produced f luorescence,  so s t r uc t u ra l  t reat ment 
can produce,  for  example ,  sou nd-absor pt ion.

To int roduce the idea of  the  potent ia l  of  text i les ,  th is  sect ion presents  a 

select ion of  work f rom designers  who,  in  one way or  another,  pushed the 

boundar ies  of  thei r  mater ia l .  One such designer  is  Swedish c reator,  Sand ra 

Back lund ,  who ‘develops al l  her  desig ns f rom scratch in  th ree d imensions , 

bu i ld ing them up as  a  scu lptor  might  const r uct  a  work f rom clay’  (Ryan 2012 , 

p.  76).  Adopt ing an exper imental  approach to  the  c reat ive process ,  Back lund’s 

method of  design ing a l lows her  k n it ted text i les  to  create  new a lter nat ive for ms 

d ic t ated by the mater ia l  and it s  i nter play with k n it t ing tech n iques.  In  relat ion 

to  Back lund’s  works,  Ryan (2012 ,  p.  84)  notes  that:  ‘Either  appear ing to  f loat 

i n  space,  rest  on f lat  su r faces ,  or  occupy cor ners ,  the  works t ake on the appear-

ance of  th ree -d imensional  object s  whose exact  f unct ion is  uncer t a in’.  K nit ted 

pieces have the potent ia l  to  re t a in thei r  th ree -d imensional  shapes without  the 

presence of  a  body to  suppor t  them. In  a  sculpt u ra l  way,  k n it ted for ms have 

thei r  own ent it y. 

Others  desig ners  (i .e.  Mar t in  Marg iela ,  Com me des Garcons,  Alexand re 

Herchcovitch ,  e tc)  were  explored with in the  resea rch jou r nals ,  which repor t s 

the  processes  and methodolog ies  fol lowed th roughout  the  years  of  s t udy. 

Ext ract s  f rom the jou r nals  a re  i l lust rated in  Fig u re 7,  8 ,  9  and 10.  In  these 

pr imar y resea rch tools ,  the  work of  contempora r y pract it ioners  is  v isual ly 

associated with samples of  exper imentat ions with text i les  (see Fig u re 7 and 

10).
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Fig u re 6.  A Sand ra Back lu nd Desig n – Sol i t a i re  K n it

Sou rce:   Sand ra Back lu nd ,  2015 <ht t p: //w w w.sand raback lu nd.com /cu r rent- col lec-

t ion.php?page= 46> Photo c red it :  Ola  Bergeng ren 
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Fig u re 7.  Ext rac t  f rom resea rch jou r nal  1
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Fig u re 8.  Ext rac t  f rom resea rch jou r nal  2
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Fig u re 9.  Ext rac t  f rom resea rch jou r nal  3
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Fig u re 10.  Ext rac t  f rom resea rch jou r nal  4
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Fu r ther,  th is  resea rch pa r t icu la rly  focused on Japanese fash ion desig ner,  Issey 

Miyake,  who pushes the boundar ies  of  mater ia ls .  Miyake is  of ten refer red to  as 

an a rch itect  of  fabr ic  (Walker  2011),  whose exper imentat ions with product ion 

processes  have led to  the c reat ion of  a lte r nat ive desig ns. 

In  an essay ent it led ‘Wear ing a  Miyake is  l i ke  wear ing an exper ience’,  Li 

Edelkoor t13  descr ibes  Miyake’s  design process:  ‘He has chosen the path of 

t ransfor mat ion and has soaked ,  washed ,  c r umpled ,  bu r ned ,  welded ,  weathered , 

e roded ,  sh r un k ,  t wisted and pleated fabr ics  in  order  to  obtain new d imensions’ 

(Edelkoor t  c ited in  Miyake,  I .  & Kit amura ,  M. 2012 ,  p.  18).  In  the 1980s, 

Miyake and h is  design s t ud io conducted resea rch on a  va r ie t y of  a reas ,  such as 

the choice of  f ibres  for  text i le  const r uct ion ,  to  ascer t a in  the best  product ion 

process  for  ‘ga r ment  pleat ing’. 

13 A Dutch trend forecaster.

Fig u re  11.  Desig n product ion processes ,  ‘ga r ment  pleat i ng’

Sou rce:  Miyake,  I .  & K it amu ra ,  M. (eds)  2012 ,  Pleat s  Please,  Taschen ,  Köln ,  London.
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Fig u re  12.  Desig n product ion processes ,  ‘pleat  and c r ush’  s tep 1

Sou rce:  Miyake,  I .  & K it amu ra ,  M. (eds)  2012 ,  Pleat s  Please,  Taschen ,  Köln ,  London.
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Fig u re  13.  Desig n product ion processes ,  ‘pleat  and c r ush’  s tep 2

Sou rce:  Miyake,  I .  & K it amu ra ,  M. (eds)  2012 ,  Pleat s  Please,  Taschen ,  Köln ,  London.
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A pleat  must  be d is t ing uished f rom a fold ;  a  pleat  ‘is  a  fold ,  but  i t  i s  a lso an 

edge of  another  k ind’  (Quin n 2003,  p.  218).  Pleat s  a re  considered as  fabr icated 

folds ,  they represent  folds  d ict a ted by thei r  product ion process.  W hi le  folds 

can be descr ibed as  f ree,  pleat s  a re  f ixed;  ‘sealed by heat  i nto the ver y hea r t  of 

a  tex t i le’s  f iber,  the  for m becomes per manent’  (Sch i l l ing cited in  Miyake,  I .  & 

Kit amura ,  M. 2012 ,  p.  186).  However,  despite  being per manent ,  pleat s  have the 

potent ia l  of  t ransfor mat ion th rough mot ion.  Indeed ,  pleat s  a re  descr ibed as ,

A n a rch itec t u re  of  becoming that  is  sea rch ing for  a  mult ipl ic i t y  of 
va r ia t ions and possibi l i t ies  wh i le  maint a in ing cont inu it y.  A work where 
mate r ia l  and process  col l ide ,  overlap and melt  l i ke s t ra t a  of  a  new and 
su r pr ising t act i l i t y.  W here  for m and det a i l  a re  on ly the  by-product  of 
the fold ing i nto one another,  of  shapes answer ing other  shapes ,  of  for ms 
echoing other  for ms.  (Edel koor t  c i t ed i n  Miyake,  I .  & K it amu ra ,  M. 
2012 ,  p.  21) 

A nother  contempora r y pract it ioner  of  pa r t icu la r  inte rest  in  th is  resea rch 

is  Orly Genger,  an Amer ican scu lptor.  Her  scu lpt u res  a re  made of  hand-

k not ted naut ical  rope,  which a re  layered on top of  each other  to  c reate  th ree -

d imensional  for ms.  A pa r t icu la r  i nte r play occu rs  du r ing the inst a l lat ion of 

these sculpt u res  (see Fig u re 14).  As Genger  expresses ,  the  physica l  process  of 

bu i ld ing the work can be though as  a  for m of  ‘wrest l ing’  with the mater ia l . 

Th is  int imate  relat ionsh ip generated th rough the c reat ion of  the scu lpt u res  is 

sign i f icant  for  th is  resea rch and the use of  the body mot ion in  for m mak ing.

The second sect ion of  th is  chapter  add resses  the ‘a rch itect u re  of 

becoming’  when the human body is  in  mot ion and inte ract s  with  text i les  in  i t s 

su r roundings. 

Body 

Consider ing text i les  and the body,  Pajaczkowska (2005,  p.  242)  s t a tes , 

As cloth i n  cloth ing is  t he  most  t ac t i le  of  su r faces ,  a lways i n  cont ac t 
with sk in and body i t  ca r r ies  the cont rad ic tor y mean ings of  being an 
exte r na l  su r face t u r ned out ward towards the gaze of  the v iewer,  wh i le 
remain ing forever  prox imate. 
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Fig u re  14.  Explor ing for m-mak ing processes

Sou rce:  2016,  <ht t p: //w w w.madisonsqua repa rk .org /a r t / beh ind- the -scenes-inst a l l i ng-

orly-gengers -red-yel low-and-blue>
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Fig u re  15.  Bu i ld ing scu lpt u res ,  Orly Genger,  New York 2013

Sou rce:  2016,  <ht t p: //w w w.madisonsqua repa rk .org /a r t / beh ind- the -scenes-inst a l l i ng-

orly-gengers -red-yel low-and-blue>
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This  s t a tement  set s  the context  for  the resea rch in  relat ion to  the prox imate 

rela t ionsh ip bet ween bodies  and text i les.  The concept ion of  text i les  as  an 

envelope that  for ms a  relat ionsh ip with the human body is  an impor t ant 

element  of  th is  s t udy.  The not ion of  wrapping the body and enclosing the 

space a round it  has  been considered in  examinat ions of  Miyake’s  work;  for 

example,  The Pleat s  Please project ,  ‘invest igated and explored the nat u re  of 

pleat s  and thei r  impl icat ions for  enveloping,  col lapsing and reveal ing the body in 

movement’  (Edelkoor t  c ited in  Miyake,  I .  & Kit amura ,  M. 2012 ,  p.  26). 

Concept ual ising text i les  as  hav ing an a im of  const r uct ing an envelope for 

the  body and as  a  for m of  a rch itect u re  leads to  quest ions in  relat ion to  how 

text i les  in  th ree -d imensional  for ms have the potent ia l  to  reorgan ise  the human 

for m.  The inte r play c reated bet ween the human si l houet te ,  mot ion and for m is 

an impor t ant  element  in  th is  resea rch. 

The percept ion of  the body being enveloped in  text i les  is  pa r t icu la rly 

inte rest ing.  Miyake’s  desig n process  ‘explores  the f undamental  rela t ionsh ip 

bet ween the body,  the  cloth that  covers  i t ,  and the space and room that  is 

c reated bet ween these elements’  (Miyake Design St ud io 2014,  pa ra .  6). 

Bon n ie  Engl ish explains  th is  phenomenon in  her  book ent it led ‘Japanese 

Fash ion Desig ners:  The Work and In f luence of  Issey Miyake,  Yohji 

Yamamoto and Rei  Kawak ubo’ (2011,  p.  21)  when she s t a tes  that ,  ‘i t  i s  th is  cent ra l 

concept  of  space bet ween the body and the cloth ,  cal led ma in  Japanese,  which 

creates  a  nat u ral  f reedom, and general  f lex ibi l i t y  in  the ga r ment’.

Ma as  an aesthet ic  concept  is  def ined as  a  way of  conceiv ing space and t ime; 

‘The word ma basical ly  means ‘inte r val’  bet ween t wo (or  more)  spat ia l  or 

temporal  th ings and events’  (Pi lg r im 1995,  p.  56).  Th is  s t udy v iews ma as  the 

spat ia l  i nte r val  bet ween t wo mater ia l  th ings.  It  i s  va r iable,  not  per manent . 

The mean ing of  the  concept  of  ma can be explored by the inte ract ion bet ween 

people  and thei r  env i ron ment;  i t  i s  the  inte r val  bet ween;  the space bet ween; 

the  gap bet ween.  Th is  resea rch a ims to  explore  th is  not ion of  ma by focusing 

on the body and how it  exper iences  ma generated th rough the use of  text i les.



27

Fig u re  16.  A n Issey Miyake Desig n Spr ing /Su m mer 1885 

Sou rce:  Pinte res t ,  2015 <ht t ps: //w w w.pinte res t .com /pin /262194009532941032/>
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Gabi  Sch i l l ig  is  a  Ger man a rch itect  whose pract ical  work focuses  on the f ield 

of  body space.  The f ield  of  body space is  def ined as  the explorat ion of  the 

rela t ionsh ip bet ween the body and it s  su r rounding space.  In  consider ing the 

way in  which bodies  and u rban spaces condit ion each other  and inte ract , 

Sch i l l ig’s  c reated ‘Publ ic  Receptors’  and s t ates  (2009,  p.  56),

The proposed tempora r y text i le  s t r uc t u re ,  wh ich can be wor n ,  is  a 
hybr id:  f u nct ional ly  i t  i s  a  th i rd  sk in ,  wh ich encompasses  a  new t y pe of 
space,  but  i n  a  s t r uct u ra l  sense i t  i s  categor i zed i n  the  broadest  sense 
a s  cloth ing.

Sch i l l ig  used t ac t i le  body st r uct u res  to  for m text i le  objec t s  composed of 

wool len felt .  The objec t s  produced present  cha rac ter is t ics  to  be 

metamor phosed f rom f lat  const r uct ions to  th ree -d imensional  modules .  A 

photo -documented per for mance in  New York Cit y i l lust rates  dancers 

inte ract ing with these movable  s t r uct u res  (see Fig u re 17).  The ‘sof t  geomet r ies’ 

were g raf ted into a rch itect u ra l  elements  of  the cit y  such as  s t a i rcases  or  gates. 

The dancers’  bod ies  and thei r  per for mances occupied the text i le  s t r uct u res 

and the body’s  mot ions were used as  an act ive pa r t  of  the  design process.  Body 

per for mance and geomet r ic  for ms were combined to  c reate  an open spat ia l 

system that  generated a  d ialog ue bet ween dancers  and thei r  env i ron ment .

Fig u re 17.  Sch i l l ig’s  t ext i le  objec t s  ‘Publ ic  Receptors’

Sou rce:  Gabi  Sch i l l ig ,  2009 <ht t p: //w w w.gabisch i l l ig.de/works / Publ ic+Receptors>
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Fig u re 18.  Hél io  Oit ic ica’s  Pa rangolés

Sou rce:  Marco Si lva ,  2015 <ht t p: //w w w.sa ladeau la inte rat iva .pro.br/ t exto_0004.ht m>, 

E-f lu x ,  2006 <ht t p: //w w w.e -f lu x.com /an nou ncements / hel io -oit ic ica- the -body-of-

color-2/>,  I r ish Museu m of  Moder n A r t ,  2014 <ht t p: //w w w.im ma.ie /en /page_236815.

ht m>
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The Braz i l ian Neo- Concrete  movement14  i n f luenced Sch i l l ig’s  work , 

pa r t icu la rly  Hél io Oit ic ica’s  work ‘Parangolés’  (see Fig u re 18)  that 

asser ted that  ‘complex text u res  can on ly be revealed th rough the gest u res  and 

movements  of  the person who wears  i t ’  (Dezeuze 2004,  p.  59).  The 

‘Parangolés’  (i .e.  an inv it at ion to  be wor n)  t r igger  v iewers  to  t ake pa r t  in  the 

performative process and ‘to move around or inside a work to observe its st ructure and 

for mal  qual it ies’  (Dezeuze 2004,  p.  62).  The int imate  process  of 

encounter ing the mater ia l  c reates  a  sensor y relat ionsh ip;  the mater ia l  is 

d iscovered as  a  whole th rough it s  feat u res ,  i nclud ing it s  s t r uct u re ,  text u re , 

for m and boundar ies.

A sign if icant  not ion emerges f rom Sch i l l ig’s  and Oit ic ica’s  work;  that  is , 

the  potent ia l  for  t act i le  qual it ies  of  space.  A t act i le  qual it y  of  space is  a 

concept  that  Zumthor  (2006)  develops  in  h is  book ‘At mospheres:  A rch itect u ral 

Envi ron ments ,  Su r rounding Object s’  i n  which he present s  a rg uments  on 

the topic  of  sensor y percept ion in  the f ield  of  a rch itect u re.  Speci f ical ly,  he 

considers  the  sensor y exper ience of  a rch itect u ra l  mater ia ls .  A d i rect 

compar ison can be d raw n bet ween the sensor y exper ience of  a rch itect u ral 

mater ia ls  and text i le  mater ia ls .

Space

As Pal lasmaa (2012 ,  p.  44)  s t a tes ,  ‘Our bod ies  and movements  a re  in  const ant 

inte ract ion with the env i ron ment;  the world and the sel f  i n for m and redef ine 

each other  const ant ly’.  Thus,  human beings a re  const ant ly  t ransfor ming thei r 

su r roundings,  shaping and ‘producing’  spaces.  In  h is  book ,  ‘The Product ion of 

Space’,  Hen r i  Lefebv re (1991)  def ines  ‘product ion’  as  ‘reappropr iat ion rather 

than c reat ion’.  He wrote  (1991,  pp.  169 –70):

Can the body,  with i t s  capacit y  for  ac t ion ,  and i t s  va r ious energ ies ,  be sa id 
to  c reate  space? Assu red ly,  but  not  i n  the sense that  occupat ion might  be 
sa id to  “manufact u re” spat ia l i t y;  r a ther,  t he re  is  an im mediate  rela t ionsh ip 

14 The Neo-Concrete movement (1959-61) investigated the notion of body performance, focusing on 
spectator’s perception and their spatial relationship with art.
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between the body and its space, between the body’s deployment in space and its 
occupat ion of  space.

In  a  ref lect ion on body and space,  th is  sect ion rev iews the use of  text i les  in 

a rch itect u ra l  scales  th rough the work of  Pet ra  Blaisse.  A Dutch a r t is t  and 

designer,  Blaisse ,  founded ‘Inside Outside’,  a  design s t ud io in  A msterdam. 

The s t ud io focuses  on the ut i l isat ion of  text i les  and l ight  for  inte r ior  spaces 

and reconf ig u r ing landscapes for  exter iors  spaces.  Blaisse  employs text i les  in 

a  man ner  that  goes beyond thei r  t rad it ional  appl icat ions.  Tim Ronalds (cited 

in  Bla isse  & Kayoko 2007,  p.  102)  descr ibes  h is  encounter  with the potent ia l 

of  cu r t a ins  in  a rch itect u ra l  design af te r  col laborat ing with the Inside Outside 

s t ud io:  ‘ the cu r t a ins  make a  pr imal  con nect ion bet ween space and people: 

the s t uf f  that  wraps ou r  bod ies  and touches ou r  sk in becomes an element  of 

a rch itect u re  (…) the cu r t a ins —makes for  per for mance’.  Text i les  int roduce 

a  sense of  movement  to  the per manence of  a rch itect u re;  th is  mal leabi l i t y 

impl ies  inte ract ion with the human body.  Compar ing her  work to  fash ion , 

Blaisse  (cited in  Weinthal  2008,  p.  67)  descr ibes: 

We do not  d rape the cloth a rou nd another  shape:  we le t  i t  hang dow n 
f rom a cer t a in  s t r uc t u re  or  for m; i t  fa l l s  dow n,  sways ,  moves sideways. 
Cu r t a in and body touch each other  on ly when the cu r t a in is  pu l led , 
pushed ,  l i f t ed ,  moulded ,  rol led ,  s tored ,  fel t  or  s t roked .

As an envelop for  the  body’s  si l houet te  and a  cover ing for  wal ls  or 

th resholds ,  text i les  have a  def in ite  spat ia l  presence.  As Eastop (2012 ,  p.  10) 

s t a tes ,  ‘Text i les  shape space in  many ways:  as  cover ing to  protect  against  the 

weather  or  to  uphold ideas of  modest y;  by prov id ing ther mal  or  acoust ic 

insulat ion;  and as decorat ion’.  Text i les  can enfold ,  hold ,  contain and present  many 

potent ia l  impl icat ions for  spat ia l  organ isat ion.  These potent ia l  impl icat ions 

a re  invest igated in  Chapter  Two th rough an explorat ion of  the mater ia l i t y  of 

k n it ted text i les .
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Chapter 2:  PROPERTIES AND METHODOLOGIES

Text i le  Propert ies

The mater ia l i t y  of  text i les  refers  to  the  nat u re  and proper t ies  of  a 

mater ia l  and includes the sensor y exper iences of  users  in  relat ion to  a  text i le’s 

t act i le ,  v isual  and other  physical  t ra it s .  Th is  s t udy specif ical ly  analyses  the 

proper t ies  of  text i les  produced using a  domest ic  k n it t i ng mach ine.  As 

Brown15(2005,  p.  36)  s t ates , 

The qual i t ies  of  t ex t i les  a re  dependent  on the i nte rac t ion bet ween thei r 
mate r ia l  proper t ies  and thei r  s t r uc t u ra l  geomet r y,  or  on the f iber s  and 
the way in  wh ich those f iber s  a re  ordered .  Each of  the text i le  t ech n iques 
represent s  a  ver y speci f ic  a rch itec t u re  of  f ibers  wh ich can be used to 
c reate  a  wide va r ie t y  of  mate r ia ls  for  desig n.

Thus,  the cha racter is t ics  of  text i le  a re  deter mined by thei r  fabr icat ion , 

f lex ibi l i t y,  for m and pat te r n design resu lt  f rom a combinat ion of  f ibre 

proper t ies  and the net work that  organ ises  thei r  assembly.  The pa rameters  set 

du r ing the product ion process  def ine the f inal  text i le  mater ia l i t y.  Each s t i tch , 

which ref lect s  a  combinat ion of  pa rameters ,  embodies  a  speci f ic  net work of 

f ibres.

The def in it ion of  text i les  as  f lex ible  mater ia ls  for med by the s t r uct u red 

organ isat ion of  nat u ra l  or  a r t i f ic ia l  f ibres  is  sign if icant  to  th is  resea rch.  W hi le 

a  piece of  cloth can def ine a  f in ished piece of  text i les ,  a  piece of  k n it ted cloth 

can also be v iewed as  raw mater ia l .  Thus,  a  piece of  k n it ted cloth can go 

th rough a  post-k n it t i ng process  and be moulded into a  f inal  shape or  object . 

A pecul ia r it y  of  text i le  fabr icat ion is  that  the f inal  s t age of  for mat ion can 

also be included ea rl ie r  i n  the process;  i ndeed ,  i t  can be included at  the  in it ia l 

const r uct ion of  the text i le.  The process  of  mak ing a  text i le  can def ine the 

15 Susan Brown is assistant curator at the Cooper-Hewitt National Design museum, New York.
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shape of  the f inal  object  and g ive a  th ree -d imensional  for m to the s t r uct u re. 

Th is  abi l i t y  to  a lte r  the  product ion process  to  ach ieve desi red for mal  outcomes 

is  of  pa r t icu la r  inte rest  to  th is  resea rch and is  f u r ther  invest igated th rough the 

protot y pes.

Research Focus 

This  s t udy focuses  on the proper t ies  of  mater ia ls  and exper iments  with 

the capabi l i t ies  and product ion processes  of  these mater ia ls .  To push the 

appl icat ions of  text i les  to  thei r  f u r thest  boundar ies ,  the  methodolog y 

adopted in  th is  s t udy concent rates  on sh i f t ing impor t ant  physical  proper t ies  of 

mater ia ls  such as  f lex ibi l i t y  and text u re.  Speci f ical ly,  the evolut ion of 

t wo-d imensional  geomet r ic  su r face pat te r ns  and thei r  t ransference to 

th ree -d imensional  for m a re invest igated .  Emphasis  is  placed on the 

tech n ical  aspect  of  k n it t i ng const r uct ion where k n it t i ng is  understood to  be the 

conf ig u rat ion and inte rlock ing of  ya r ns.  The methodology (d iscussed in 

more det a i l  la te r  i n  th is  chapter)  fol lows the product ion processes  to  explore 

how k n it ted s t r uct u res  can be used to  uncover  new qual it ies  of  depth and 

d imension that  make us  reth in k ou r  awareness  and percept ion of  thei r  spat ia l 

organ isat ion.

Flex ibi l i t y

The const r uct ion of  text i les  deter mines thei r  cha racter is t ics  such as  thei r 

abi l i t y  to  a lte r  shape (i .e.  defor m,  bend and t wist)  to  consequent ly  f it  the 

human for m or  any other  for m. The const r uct ion and exper imentat ion of 

k n it ted s t r uct u res  can be used to  extend thei r  boundar ies  for  use in 

a lte r nate  appl icat ions.  Th is  s t udy explores  the abi l i t y  of  k n it t i ng to  re t a in i t s 

elastomer ic  memor y and exper iments  with the mater ial  as  a  system of 

capabi l i t ies  to  act ivate  the ‘push’  and ‘pu l l’  of  the mater ia l it y.

By look ing at  the  d i f fe rent  s t r uct u res  in herent  in  k n it ted text i les ,  th is 
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inqui r y also aims to  invest igate  the spat ia l  geomet r y of  fabr ic 

const r uct ion by quest ion ing the relat ionsh ip bet ween mater ia ls  and thei r 

resu lt ing for ms.  The object ive of  th is  s t udy is  to  obser ve and push the 

boundar ies  of  text i les  th rough the ranges of  thei r  s t r uct u ral  f lex ibi l i t y.  Such 

mater ia l  exper imentat ions should reveal  new approaches for  the appl icat ions 

of  k n it ted text i les  by re -examin ing and chal leng ing thei r  cha racter is t ics.

Texture and Touch

As st ated ea rl ie r  i n  th is  chapter,  the  text u re  of  text i les  refers  to  the f ibres  and 

s t r uct u re  that  organ ise thei r  assembly.  A key s tep in  th is  s t udy’s  methodolog y 

is  the invest igat ion and descr ipt ions of  percept ions of  text u re  of  the samples 

c reated .  Mitchel l  (2012,  p.  11)16  notes  that:

Text i les  (…) a r t icu late  subt le  physica l  sensat ions bet ween subst ance and 
su r face,  and a re  most  closely k now n to us  th rough thei r  rela t ionsh ip to 
the sk in and to  the sense of  touch ,  a  sense wh ich is  ac t ively encou nte red 
th rough the mak ing of  t ex t i les  by hand.

Work ing with text i les  enables  the maker  to  explore  the impor t ance of  the 

sense of  touch;  inte ract ions bet ween the hand and the mater ia l  occu r  a t  ever y 

s t age of  the  mak ing process  f rom handl ing the raw mater ia l  to  examin ing the 

f inal  product .  Text u re  and touch in  the  text i le  f ield  a re  as  impor t ant  as  v isual 

aesthet ics.  The inte r play bet ween a  text i le  maker  and it s  mater ia l  is  ver y 

int imate;  a  text i le  maker  must  approach a  mater ia l  by responding to  i t s 

cha racter is t ics ,  handl ing it  and push ing the boundar ies  of  i t s  proper t ies.  Users 

engage with text i les  a t  a  simi la rly  sensor ial  level ,

The pa r t icu la r  role  that  t ex t i le  plays  i n  med iat i ng bet ween the body 
and the bu i l t  env i ron ment  —the way that  t ex t i le  a s  sk in or  membrane 
prov ides  on the one hand a  ver y rea l ,  t ang ible  point  of  cont ac t  and 
mater ia l  bou nda r y and on the other  hand a  more ambig uous 
metaphor ica l  bou ndar y bet ween sel f  and “not  sel f ”— and a lso of  cou rse , 
what  is  c r ucia l  to  th is  rela t ionsh ip,  t he impor t ance of  t ac t i l i t y  and 
cont inu it y  of  touch.  (Br is tow 2012 ,  pp.  45 – 6) 

16 Victoria Mitchell is a senior lecturer at the Norwich University College of the Arts. She is also the 
book reviews’ editor for Textile: The Journal of Cloth and Culture and the editor of Craft Reader. Her 

desire: reviewing the crafts in the twentieth century’.
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Encounter ing mater ia l  i n  dai ly  l iv ing a l lows repet it ion to  c reate  a  habit . 

St a r t ing with v isual  and fol lowed by t act i le  sensat ions ,  exper iences with 

text u res  for m the basis  for  a t t i t udes users  may have towards a  text i le.  Touch 

is  lea r nt  i n  combinat ion with v isual  exper ience;  therefore,  users  of ten 

expect  a  mater ia l  to  posses  cer t a in  qual it ies  on f i r s t  v iewing.  Addit ional ly,  the 

sensat ions that  emerge whi le  inte ract ing with a  text i le  (e.g.  sensat ions of 

weight)  a re  a lso considered in  th is  s t udy.  Touch sensat ion can be for med v ia 

hand manipulat ion ,  but  the touch of  a  fabr ic  is  a lso inseparable  to  how it  feels 

on the body.

A k inaesthet ic  exper ience represents  another  level  of  inte r play with mater ia l 

related to  movement .  K inaesthet ic  (a lso cal led muscle  sense)  refers  to  ‘ the 

sensat ion by which bod i ly posit ion ,  weight ,  muscle  tension ,  and movement 

a re  perceived’  (Col l ins  Dict ionar y 2015).  Th is  concept  is  pr imord ial  i n  th is 

resea rch and it s  con nect ion with Muybr idge’s  s t udy of  body mot ion assis ted in 

design ing the methodology.

In l ight  of  these obser vat ions on touch and text u re ,  the methodology 

adopted in  th is  s t udy plays with ya r n combinat ions and uses  chemical 

add it ives  to  manipulate  text i le  text u res  du r ing the product ion processes. 

Physica l  proper t ies  a re  sh i f ted to  int roduce the f ut u re  user  to  cont rasted 

t act i le  exper iences ,  which aims at  ra ising awareness  on the percept ion of 

text i les .
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Research Methodology

Text i les  involve dual it ies  and the methodology of  th is  s t udy worked a round 

them in select ing raw mater ia ls  for  resea rch.  A pr imar y f ramework was 

developed th rough the explorat ion of  dual it ies ,  such as  ha rd and sof t ,  s t i f f 

and f lex ible,  smal l  and la rge,  i nside and outside.  Th ree t y pes of  raw mater ia ls 

were employed in  th is  s t udy:

1.  Yar ns made out  of  f ibres  that  present  new proper t ies  when assembled 

into a  s t r uct u re.

2 .  K nit ted f la t  s t r uct u res  that  for m geomet r ies  and can be used in  the 

process  of  th ree -d imension for m mak ing.

3.  Chemical  add it ives  appl ied to  text i les  to  chal lenge thei r  cha rac ter is t ics.

Each sample c reated is  recorded in  the  resea rch cat a log ue.  A systemat ic 

descr ipt ion and analysis  of  the outcomes was under t aken to  develop a  for m-

f ind ing processes  in  relat ion to  the resea rch pu r pose.

Yarn

Yar n is  the f ibre  that  is  col lected into a  s t rand and then t wisted for  g reater 

compact ness  and s t reng th before  being k n it ted into a  s t r uct u red net work.  The 

select ion of  ya r n was an impor t ant  s t age for  th is  resea rch ,  as  the ya r n used 

can d ict ate  some of  a  text i le’s  f inal  cha racte r is t ics .  Yar n te r minolog ies  and 

vocabula r y related to  touch a re  def ined below.

The s t udy selected ya r ns for  thei r  physical  proper t ies  (i .e.  leng th , 

f ineness ,  c r imp,  sof t ness ,  tough ness ,  resi l iency,  densit y  and f lex ibi l i t y)  and 

mechan ical  proper t ies  (i .e.  s t reng th ,  elast ic it y,  extensibi l i t y  and 

r ig id it y).  The d i f fe rent  f ibres  ut i l ised in  th is  project  can be d iv ided into t wo 

categor ies:  nat u ral  and sy nthet ic  f ibres.  The fol lowing nat u ral  f ibres  were 

selected:  cot ton ,  l i nen and mer ino wool.  Notably,  cot ton f ibres  have a 
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tenacit y  and inelast ic it y  that  make them wr in k le  and crease easi ly;  l i nen 

f ibres  a re  s t ronger  than cot ton and wool  f ibres  and whi le  they wr in k le  easi ly, 

do not  have elast icit y.  Mer ino wool  f ibres  a re  sof te r  than cot ton and l inen , 

mainta in thei r  shape when s t retched ,  and a re  tenacious and wr in k le  resis t ant . 

The combinat ion of  cot ton and l inen with other  f ibres ,  such as  mer ino wool 

or  Lycra ,  can red i rect  thei r  proper t ies  (i .e.  a lte r  thei r  min imal  elast ic it y).  In 

fact ,  sy nthet ic  f ibres  such as  Lycra have been chosen for  th is  s t udy.  Lycra or 

spandex is  a  f ibre  with major  elast ic  proper t ies.  It  i s  l ight weight  and sof t  with 

good s t reng th and du rabi l i t y.  It s  abi l i t y  to  be s t re tched repet it ively and to 

recover  to  i t s  or ig inal  shape makes it  a  major  asset  to  resea rch explor ing the 

f lex ibi l i t y  of  text i le  s t r uct u res.  The second t y pe of  sy nthet ic  f ibre  ut i l ised in 

th is  resea rch is  nylon monof i lament ,  which presents  h igh s t reng th ,  resi l ience 

as  wel l  as  g reat  f lex ibi l i t y. 

Several  methods ex is t  to  combine f ibres  and chal lenge thei r  physical 

proper t ies;  each method produces d i f fe rent  mater ia l it y  ef fect s .  Fi r s t ,  f ibres 

can be combined du r ing the spin n ing process  to  for m a single  ya r n.  Th is 

t y pe of  ya r n was ut i l ised in  th is  s t udy:  a  Colcolast ic  cot ton / Lycra ya r n that 

combined the s t reng th of  the  cot ton with the elast icit y  of  the  Lycra . 

Second ,  mult iple  ya r ns can be k n it ted together  as  an ent it y.  Th i rd ,  and the 

main method employed in  th is  project ,  i nvolved the alte r nate  ut i l isat ion of 

mult iple  ya r ns  du r ing the const r uct ion of  the k n it .

W hi le  not  a  pr imar y element  of  th is  s t udy,  d i f fe rent  colou rs  were used to 

accent uate  the  geomet r ies  of  the  k n it ted s t r uct u res.  Specif ical ly,  black , 

g rey,  white  and red ya r ns were combined to  reveal  the geomet r ic  r u les  and 

pr inciples  appl ied to  the k n it ted s t r uct u res.
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Interlock ing Yarns and K nit t ing Geometr ies

As Emer y17  (1994,  p.  40)  wrote: 

K n it t i ng i n  i t s  simplest  for m consis t s  of  successive rows of 
‘r u n n ing’  open loops,  each loop engag ing the cor respond ing one i n  the 
prev ious row and being i n  t u r n engaged by the cor respond ing one i n  the 
fol lowing row.

There a re  t wo main k inds of  k n it t ing methods:  hand k n it t ing and mach ine 

k n it t ing,  which includes domest ic  and indust r ia l  mach ines.  Al l  tech n iques 

feat u re  thei r  own ind iv idual  characte r is t ics  and can produce d i f fe rent 

resu lt s .  A hand-operated single  bed f la t  k n it t i ng mach ine18  (a lso k now n as  a 

domest ic  k n it t i ng mach ine)  was used in  th is  s t udy.  The automated f unct ions 

of  the  domest ic  mach ine were explored to  c reate  a  d iversit y  of  ef fect s  and 

pat te r ns  includ ing t wo and th ree d imensional it y  (see Appendix for  det a i ls  on 

how to operate  the mach ine).

The fabr icat ion of  text i les  involves d i rect  contact  with the  tools  and 

mater ials  and generates  a  pecul ia r  relat ionsh ip bet ween the hands of  the 

maker,  the  k n it t i ng mach ine and the k n it ted product .  The repet it ive  and 

g radual  process  that  comes f rom operat ing the mach ine by hand is  an 

essent ia l  s t age in  the exper imental  methodolog y of  th is  resea rch.  As the body 

mot ion is  requi red to  operate  the mach ine,  the body engages with text i les  du r ing 

const r uct ion ,  which leads the resea rch in  the explorat ion of  s t r uct u re  and 

for m.

17 Irene Emery (1900–1981) was curator of technical studies at the Textile Museum in Washington.
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Fig u re 19.  Domest ic  k n it t i ng mach ine 

Sou rce:  K n it wea r  maker,  2015 <ht t p: //w w w.seh kel ly.com /makers / hand-loomed-k n it-

wea r-maker-south-west />
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The methodolog y adopted in  th is  s t udy uses  a  set  of  k n it t ing tech n iques as 

operat ional  tools  for  f u r ther  th ree -d imensional  exper imentat ions in  for m 

mak ing.  A k n it ted text i le  is  for med with intercon nected loops of  ya r n , 

c reat ing geomet r ies  specif ic  to  each inte rlock ing pat te r n .  The f i r s t  s t age of 

the  resea rch invest igates  k n it t i ng s t i tches.  Each s t i tch s t r uct u re  inte rcon nect s 

ya r ns  and can create  th ree -d imensional  ef fect s ,  with in the su r face text u re , 

which a re  f undamental  cha racte r is t ics  of  a  text i le. 

K nit ted fabr ics  a re  composed of  rows of  loops with each row caught  into the 

row prev iously for med.  It  i s  the abi l i t y  of  these loops to  s t re tch when pul led 

by a  s t ress  that  enables  k n it ted text i les  to  adapt  to  the changing shape of  a 

moving body.  As Brown (2005,  pp.  46 –8)  descr ibes ,  ‘k n it t i ng is  a  looping 

tech n ique,  and the k n it  s t i t ch can be easi ly  d is tended in  e ither  d i rect ion’.  The 

adaptabi l i t y  of  k n it ted text i les  is  a  major  cha rac ter is t ic  of  the mater ia l ;  thei r 

f lex ibi l i t y  is  dete r mined and in herent  in  the k n it t i ng process.

K nit t ing mach ines have t wo basic  for ms of  const r uct ion:

1.  Wef t  k n it t i ng in  which ya r ns pr imar i ly  t ravel  i n  a  hor izontal  d i rect ion , 

across  the width of  the text i les.

2 .  War p k n it t i ng in  which the loops a re  for med fol lowing a  ver t ica l 

d i rect ion along the leng th of  the fabr ic  and that ,  v isual ly,  c reates  z igzags.

Each t y pe of  const r uct ion has many va r iant s;  however,  wef t  k n it t i ng is  the 

focus of  th is  resea rch.  Wef t  k n it t i ng19,   i n  the context  of  the single  bed f la t 

k n it t i ng mach ine,  per mit s  the  product ion of  numerous su r face text u res , 

depending on the ya r n and t y pe of  s t i tch.  Var iat ions of  protocols  with in 

the fabr icat ion process  wi l l  produce mater ia ls  with d i f fe rent  qual it ies  and 

feat u res.

19 Weft knitting can also be divided in three categories of stitches. Firstly, rib stitches, which alternatively 
combine knit and purl stitches. Secondly, purl, which are formed of purl stitches only. However, these two 

research, single jersey, which are made of knit (face of the fabric) and purl stitches (back of the fabric).
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Fig u re 20.  Wef t  Geomet r ies  ( lef t)  i n  compar ison to  War p Geomet r ies  (r ight) 

Sou rce:  Sissons ,  J.  2010,  K n it wea r,  AVA Academia;  Dist r ibuted i n  the USA & Cana-

da by Ing ram Publ isher  Ser v ices ,  Lausan ne,  La Verg ne,  T N.
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A thorough invest igat ion on single  je r sey and automated s t i tches (i .e.  sl ip 

s t i tch ,  weav ing,  e tc.)  was under t aken to  develop a  comprehensive k nowledge 

of  how the su r faces  of  text i les  could be inte r preted as  spat ia l  organ isat ion.  A 

photog raph ic  s t udy of  the  underly ing geomet r ical  and s t r uct u ral  pr inciples  of 

these k n it t i ng tech n iques has  been included in  the related resea rch tech n ica l 

f i le.  Speci f ical ly,  th is  s t udy:

1.  Obser ved geomet r ic  r u les  and pr inciples;  and

2.  Considered the development  of  mater ia l  spat ia l  cha racte r is t ics .

Pre -punched pat te r n ca rds a re  ut i l ised on the k n it t ing mach ine to  cont rol  the 

sequence of  operat ions and create  t wo and th ree -d imensional  pat te r ns.  They 

ind icate  a  dot-mat r ix  prog ram me that  com mands the mach ine on how and when 

to  k n it ,  t uck or  sl ip  a  s t i t ch.  Punch ca rds  can metaphor ical ly  be descr ibed as 

a  por t a l  that  t ranslates  geomet r y into mater ia l it y.  Thei r  ut i l isat ion quest ions 

the rela t ionsh ip bet ween the mat r ix  geomet r y,  the const r uct ion of  the text i le 

and it s  f inal  spat ia l  organ isat ion. 

Fig u re 21.  Geomet r ies  of  pu nch ca rds  and thei r  t r ansfe rence i nto mater ia l i t y
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Beesley and Han na (2005,  p.109)  invest igated behav iou rs  of  text i le -

intercon nected systems and compared text i le  const r uct ion to  the eng ineer ing 

of  bu i ld ing,  s t at ing:

Ever y f iber  has  an i nteg ra l  role  i n  maint a in ing s t r uc t u re ,  each as  impor t ant 
as its neighbor. The f ibers are long, usually spanning the ent i re length or width 
of  the  text i le.  The s t r uc t u ra l  proper t ies  a re  even ly d is t r ibuted th rough the 
fabr ic ,  a s  each th read con nect s  to  the  other s .  I ns tead of  f i xed ,  r ig id 
con nec t ions based on compression ,  t ex t i le  s t r uc t u res  use tension.  The 
bind ing of  one f iber s  to  the next  is  ach ieved th rough the tension exer ted by 
the im mediately  adjacent  f iber s .  Rather  than rely ing on suppor t  f rom 
the prev ious ,  s t ronger  member,  t he  system is  c i rcu la r,  hold ing i t sel f  i n 
balance.

Thus,  i t  i s  ev ident  that  a  comprehension of  the s t r uct u re ,  as  a  whole,  is 

essent ia l  i n  work ing with text i le  mater ia l .  A ya r ns con nect ions and tension 

with in the system a re  f undamental  to  the text i le  and wi l l  def ine it s  physical 

and mechan ical  capabi l i t ies .

A n examinat ion of  geomet r ic  basis  s t r uct u res  in  ea rly s t age exper iments 

c reated components  for  la te r  for m-mak ing developments.  As prev iously s t ated , 

the  c reat ion of  th ree -d imensional  for ms with in an inte rcon nected system of 

ya r ns is  i n f luenced by va r ious pa rameters  and elements.  The resea rch sought 

to  obta in a  mult id imensional  underst and ing of  text i le  s t r uct u re.  To ach ieve 

th is ,  a  photog raphy s t udy (see tech n ical  f i le)  was under t aken to  br ing out 

det a i ls  of  s t r uct u re  and reveal  feat u res  of  the k n it ted text i les. 

Proper t ies  of  Text i les  and Addit ives

The invest igat ion focuses  on geomet r ic  organ isat ion and text i le 

mater ia l it y  to  d iscover  how to mater ia l ise  the  geomet r ies  of  k n it t ing 

s t r uct u res.  Exper imentat ions in  geomet r y and text i les  invest igate  the 

net work of  ya r n with in t wo-d imensional  for ms.  However,  the s t udy aims to 

push the tech n iques of  k n it t i ng f u r ther  by sol id i f y ing text i le  s t r uc t u res  into 

a  th i rd d imension.  Post-k n it t i ng chemical  t reat ments  a re  appl ied in  order  to 

t ransfor m t ac t i le  and s t r uct u ra l  cha racter is t ics  impl icit  i n  k n it ted text i le 

fabr icat ions.  Exper imental  approaches resu lt ing f rom habit ual 
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inte ract ions bet ween hand and mater ia l  (i .e.  pu l l ing,  s t re tch ing,  c r umbl ing and 

t wist ing)  a re  used to  man ipulate  text i le  su r faces.  Th is  inqui r y f rom f lex ible  to 

in f lex ible  is  conducted th rough t wo chemical  appl icat ions ,  resin and la tex.

Glass  Coat  is  a  t wo-component  epoxy resin system that  for ms a  th ick sy nthet ic 

subst ance that  sol id i f ies  into t ransparent  sol ids.  The resin is  made with an 

epoxy ha rdener  ‘pa r t  A’ and an epoxy resin ‘pa r t  B’.  A l is t  of  the d i f fe rent 

chemicals  const it ut ing each component  and thei r  propor t ions is  set  out  below.

Epoxy ha rdener  pa r t  A:

Epoxy resin pa r t  B:

The f lu id s t r uct u res  in herent  in  text i les  a re  re - conf ig u red th rough the 

appl icat ion of  resin ,  which generates  newly for mulated d imensions.  The 

creat ion of  sol id  for ms produces new geomet r ies  with in the s t r uct u re  of  the 

k n it .

Spray Latex ,  a  nat u ra l  l iqu id mater ia l ,  i s  a  mould ing compound based on 

pre -v ulcan ised nat u ra l  r ubber  la tex.  Latex proper t ies  include elongat ion and 

memor y for m without  per manent  d is tor t ion and on ly requi re  d r y ing to  be 

act ivated.  The use of  th is  chemical  i n  coat ing per mit s  the elastomer ic 

cha rac ter is t ics  of  k n it ted text i les  to  be accent uated .  W hi le  the mater ia l 

c reated moves as  a  whole complete  su r face,  the geomet r y of  the k n it  is  f ixed 

and capt u red with in the la tex.
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Chemical  add it ives  sh if t  the  text u re  and shape of  k n it s;  they const r uct  and 

deconst r uct  text u re  and for m.  A th ree -d imensional  approach is  added to 

the k n it t ing exper iments  with a  focus on s t r uct u ral  geomet r y,  text u re  and 

for m. The chemical  man ipulat ions est abl ish d i f fe rent  react ions and outcomes 

pecul ia r  to  each chemical  (for  records of  the  outcomes see the tech n ical  f i le 

for  each sample).

Technical  F i le:  Explor ing Mater ia l  Manipulat ions and Transformat ions

The tech n ical  f i le  should be v iewed as  a  l iv ing methodolog ical  resou rce.  It 

contains  a  systemat ic  descr ipt ion of  the methodolog ies  used and record al l 

the  k n it ted samples  c reated in  th is  s t udy.  Addit ional ly,  i t  i s  employed as  a 

tool  to  isolate  and demonst rate  the specif ic  s t r uct u res  and geomet r ies  of  the 

mater ia ls .  Thus,  i t  assis t s  the s t udy in  it s  pu r pose;  that  is ,  to  reconsider  ou r 

awareness  and percept ions of  text i les  th rough thei r  spat ia l  organ isat ion. 
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Protot ype No.  1

The prac t ice -based resea rch f i r s t ly  explores  and quest ions the f lex ibi l i t y  of 

k n it ted s t r uct u res  with a  single  k n it  s t i t ch (see Fig u re  22).  The text i le  is 

const r ucted with a  set  of  need les ,  which pul l  ever y loop in  the same 

d i rect ion.  Consequent ly,  the  images in  Fig u re  16 reveal  that  the  t wo sides  of 

the  fabr ic  look d i f fe rent .  The k n it ted su r face can be considered as  a  f inal 

piece;  however,  to  push the inqui r y f u r ther,  i t  has  been coated with 

resin .  By d ipping the  piece in  resin ,  the  wool’s  mater ia l i t y  was af fected both 

v isual ly  and th rough it s  t act i le  qual it ies .  A n inst inct ive manipulat ion of  the 

mater ia l  i n for ms the f i r s t  s tep of  th is  s t udy’s  methodology.  The 

model  is  c reated by rot at ions of  the sample by hand.  Prev iously f lex ible,  the 

net work of  ya r ns is  la te r  capt u red by the ha rd ness  of  the resin.  The creat ion 

of  a  sol id  s t r uct u re  and the associat ion of  t wo cont rad ictor y mater ia ls  (i .e. 

resin  and wool)  reveal  the abi l i t y  of  the text i le  to  generate  a lte r nat ive for ms.
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Knitting pattern Single knit

Punch card number nil

Stitch Dial/Width/Length 4 / 120 / 280

Yarn wool

Additive Resin

Fig u re 22.  P rotot y pe No.  120 

20 Stitch Dial refers to the size of the stitch, see 
Appendix page 121 for more informations.
Width indicates the number of needles utilised and 
Length indicates the number of rows knitted.
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Protot ype No.  2

The resea rch f u r ther  explores  k n it t ing geomet r ies  using a  punch ca rd and sl ip 

s t ich.  The sl ip  s t i tch is  produced when one or  more need les  a re  placed on hold 

whi le  a  row is  k n it ted.  The inact ive need les  lead the ya r n to  for m a hor izontal 

l i ne below the need le  on one side of  the k n it .  However,  i n  th is  exper iment , 

on ly a  single  colou r  of  ya r n was employed mak ing the geomet r y of  the  k n it 

d i f f icu lt  to  invest igate.  Accord ingly,  the next  exper iment  considers  the use of 

t wo d is t inct  colou rs  of  ya r ns. 

The analysis  of  Protot y pe 2  is  a lso  subject  to  hand manipulat ion;  specif ical ly 

the protot y pe is  pa r t ia l ly  t wisted.  The cot ton ya r ns lose thei r  f lex ible  and sof t 

proper t ies  once resin  is  appl ied to  the whole  su r face of  the k n it .  The chemical 

add it ive  shapes the text i le  s t r uct u re  and moulds i t  i nto  place,  lessen ing the 

f lex ibi l i t y  of  the k n it ted for m.  The resu lt  is  a  sol id  protot y pe (see Fig u re 23) 

that  is  scu lpted into an abst ract  for m. 
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Knitting pattern Slip Stitch

Punch card number 14.A

Stitch Dial/Width/Length 3 / 120 / 265

Yarn Cotton

Additive Resin

Fig u re  23.  P rotot y pe No.  2
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Protot ype No.  3

Two cont rast ingly colou red wool  ya r ns a re  ut i l ised to  bu i ld  a  punch lace 

s t i t ch.  The f i r s t  ya r n k n it s  a l l  s t i t ches ,  whi le  the second k n it s  s t i t ches in 

cor respondence to  the holes  on the punch ca rd mat r ix.  The combinat ion of 

the  wool’s  physical  proper t ies  (includ ing nat u ra l  elast icit y,  resis t ance and 

sof t ness)  and the punch lace s t i tch def ines  the shape of  the piece.  It  a lso 

in f luences the resu lt ing s t r uct u re’s  t act i le  cha racter is t ics .  Fig u re 24 

i l lust rates  the inte r play bet ween the mat r ix  of  the chosen punch ca rd and 

the net work of  ya r ns produced;  i t  explores  the geomet r y of  the punch lace 

pat ter n and it s  t ransference into text i le  mater ia l i t y.  The piece is  a lso pa r t ia l ly 

plunged in  resin  and compressed by hand.  The resu lt  produces a  text i le ,  which 

associates  opposing proper t ies;  the text u re  is  both sof t  and ha rd and the 

s t r uct u re ,  both elast ic  and sol id .  The use of  resin  chal lenges the  v isual  and 

t act i le  exper ience of  the  k n it  mater ia l i t y. 



53

Knitting pattern Punch lace

Punch card number 2.A

Stitch Dial/Width/Length 6 / 120 / 150

Yarn wool

Additive Resin

Fig u re  24.  P rotot y pe No.  3
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Protot ype No.  4

The s t udy then re t u r ns  to  the  single  k n it  s t i tch to  explore  f loat s  in  the  text i le 

const r uct ion.  The process  consis t s  of  releasing s t i tches with in the width of  the 

k n it .  Emer y (1994,  p.  40)  descr ibes  the process  as  fol lows,

The al ignment of loops and thei r interconnect ion is ver t ical;  and if one loop is 
released ,  the  prev ious  loops  i n  the  same ver t ica l  ‘wale’  wi l l  be  released 
one af te r  the  other,  a l though none in  the same hor i zont a l  row wi l l  be 
af fec ted . 

The resu lt ing system combines t ight  and loose s t r uct u res  and v isual ly 

c reates  a  landscape of  ya r ns.  Resin is  appl ied to  the ent i re t y  of  the k n it , 

t ransfor ming the model  into a  tec ton ic  te r rain.  The for mat ion of  a  sol id i f ied 

for m reveals  the potent ia l  for  spat ia l  organ isat ion in  a  s t r uct u re.  The inte r play of 

mater ia l i t y  includes not ions of  sof t / ha rd ,  f lex ible/r ig id ,  which d isplays v isual 

and physical  cont rad ict ions. 
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Knitting pattern Single knit

Punch card number nil

Stitch Dial/Width/Length 4 / 120 / 240

Yarn wool

Additive Resin

Fig u re  25.  P rotot y pe No.  4
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Protot ype No.  5

 

Elaborat ing on the prev ious exper iment  with f loat s ,  a  new exper iment  is 

under t aken that  ut i l ises  a  s t r uct u ral  organ isat ion for med by loose and t ight 

net works of  s t i t ches.  On a  tech n ical  level ,  th is  is  ach ieved by creat ing f loat s 

with in the s t r uct u re;  th is  int roduced mult iple  densit ies  into the su r face of  the 

protot y pe.  The protot y pe is  a lso pa r t ia l ly  coated with resin .  One end of  the 

protot y pe is  extended to  i t s  edges,  but  the other  end is  lef t  f lex ible.  Th is  use 

of  resin  emphasises  the s t r uct u re  f lex ibi l i t y  of  the uncoated por t ion of  the 

protot y pe.



57

Knitting pattern Single knit

Punch card number nil

Stitch Dial/Width/Length 4 / 120 / 360

Yarn wool + linen

Additive Resin

Fig u re 26.  P rotot y pe No.  5
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Protot ype No.  6

In th is  exper iment ,  the analysis  of  the scale  of  f loat s  cont inues and ,  i n  th is 

i nst ance,  the protot y pe extends the s t r uct u ral  boundar ies  and possibi l i t ies  that 

l ie  with in the organ isat ion of  the k n it .  The s t r uct u re  is  f ragmented into t wo 

pa r t s .  The f i r s t  pa r t  is  const it uted of  a  single  k n it  and f loat ing ya r ns for ms 

the second pa r t .  The l inen ya r ns ut i l ised in  th is  protot y pe a re  f lex ible  when 

organ ised into a  k n it ted net work.  The long f loat s  a l low the ya r ns to  move 

f reely;  however,  as  a  whole,  the f loat ing su r face loses  i t s  elast ic it y.  In 

add it ion to  the pre -ex is t ing s t i f f ness  caused by the k n it  s t r uct u re  adopted ,  a 

coat ing of  a  smal l  amount  of  resin  was appl ied to  the k n it .  The resu lt  c reates 

a  r ig id su r face;  however,  the  shape can s t i l l  be  man ipulated. 
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Knitting pattern Single knit

Punch card number nil

Stitch Dial/Width/Length 3 / 120 / 200

Yarn Linen

Additive Resin

Fig u re  27.  P rotot y pe No.  6
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Protot ype No.  7

A Fai r-Isle  (k n it-in)  s t i t ch is  used for  th is  protot y pe.  Th is  s t i t ch impl ies  the 

ut i l isa t ion of  t wo ya r ns  to  compose the k n it  s t r uct u re.  Fol lowing inst r uct ions 

f rom the punch ca rd mat r ix ,  need les  in  the work ing posit ion k n it  the main 

colou r 21 and need les  in  the upper  work ing posit ion k n it  the second colou r. 

Addit ional ly,  f loat s  a re  c reated on one face of  the k n it  (see image 2 in  Fig u re 

28).  Protot y pe 7 prov ides  a  pa r t icu la rly  inte rest ing example for  examin ing 

the punch ca rd pat te r n in  compar ison to  the text i le  geomet r y.  As show n in 

Fig u re 28,  the v isual  associat ion bet ween the punch ca rd and resu lt ing text i le 

geomet r ies  is  clea r.  The use of  t wo cont rast ing colou rs  of  ya r ns  (i .e.  black 

and white)  assis ted in  c reat ing an awareness  of  the  geomet r y with in the k n it 

s t r uct u re.  The appl icat ion of  resin  is  res t r ic ted to  the cent re  of  the  k n it 

su r face and plays a  role  in  i t s  a r t icu lat ion.

21 The domestic knitting machine used has four needle positions: A. Non working position. B. Working 
position. C. Upper working position. D. Holding position.
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Knitting pattern Fair isle (knit-in)

Punch card number 3.A

Stitch Dial/Width/Length 4 / 90 / 85

Yarn Cotton combination

Additive Resin

Fig u re 28.  P rotot y pe No.  7
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Protot ype No.  8

A Lycra ya r n va r iat ion is  ut i l ised in  th is  protot y pe.  W hi le  the major it y  of 

the s t r uct u re  is  for med using wool  and a  single  k n it  s t i t ch ,  a  weav ing s t i tch 

combines the  Lycra  with wool  a t  the  midpoint  of  the  k n it  su r face.  Resin is 

then appl ied to  the  model  in  opposit ion to  Protot y pe 7,  such that  on ly a  l i ne  in 

the cent re  of  the  su r face is  kept  f lex ible.  The resu lt  i s  a  protot y pe that  for ms 

t wo sol id  su r faces a r t icu lated v ia  a  f lex ible  joint .  The sol id i f ied edges of  the 

k n it  rest r ic t  the  mot ion of  the  s t r uct u re.  However,  comparable  to  the body’s 

skelet al  system, the a r rangement  of  the k n it  i n  t wo pa r t s  a l lows movement . 

Inte r r upt ing the sense of  the s t r uct u re  as  a  whole ,  the  resin  d iv ides  the k n it 

i nto f ragments.  Th is  a r t icu lat ion l imit s  the cont inu it y  of  touch across  the 

fabr ic.
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Knitting pattern Single knit + weaving

Punch card number 4.A

Stitch Dial/Width/Length 4 / 120 / 300

Yarn wool + cotton + lycra

Additive Resin

Fig u re  29.  P rotot y pe No.  8
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Protot ype No.  9

This  protot y pe consis t s  of  t wo modules ,  va r y ing in  si ze  and shape,  joined by 

resin .  The outcome generates  juxtaposit ions in  text u re ,  geomet r y and colou r. 

To f u r ther  the invest igat ion of  mater ia l  as  an a r t icu lated skelet al  system, the 

sample is  then moulded a round a  f ragment  of  the  human body,  specif ical ly 

a round an a r m in mot ion.  The model  metaphor ical ly  refor ms the elbow joint 

th rough the process  of  i t s  su r faces  being t reated with resin .  The photog raph ic 

s t udy del iberately  do not  depict  the use of  the body to  for m the protot y pe, 

a l lowing the sample to  be d isplayed as  a  text i le  ent it y  rather  than as  an 

envelop for  the  a r m.
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Knitting pattern Single knit 

Punch card number nil

Stitch Dial/Width/Length 6/120/300 - 4/120/310

Yarn wool - wool + lycra

Additive Resin

Fig u re  30.  P rotot y pe No.  9
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Protot ype No.  10

Thick wool  ya r ns a re  combined with th in l i nen in  th is  protot y pe.  The 

geomet r y of  the  single  k n it  s t i t ch is  i l lust rated on t wo def in ite  scales 

with in the s t r uct u re.  Th ree d imensions a re  for med using th is  combinat ion of 

cont rast ing si zes.  To add another  level  of  complex it y,  the k n it  is  pa r t ly 

im mersed in  resin and moulded a round a  human neck.  The process  const r uct s 

a  skeleton and sk in s t r uct u re that  moves and conveys the si l houet te  of  a 

body.  One pa r t  of  the protot y pe for ms a  ha rd ,  s t r uct u red shape;  however,  the 

other  pa r t  remains sof t  and f lex ible.  Th is  inte r play creates  a  per for mance. 

The methodology explores  the potent ia l  of  text i les  to  const ant ly  create 

for ms that  fol low the mot ion of  a  s t r uct u re.  To ach ieve th is  per for mance,  the 

pract ice  plays  with dual it ies  such as  ha rd and sof t ,  and nat u ral  and a r t i f ic ia l 

mater ia ls  (e.g.  wool  and resin).  Consequent ly,  th is  protot y pe juxtaposes 

numerous t act i le  proper t ies.  A smooth ness  associated with a  rough ness  also 

int roduces a  new exper ience to  the text i le  mater ia l i t y.
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Knitting pattern Single knit 

Punch card number nil

Stitch Dial/Width/Length 8 / 120 / 250

Yarn wool + linen

Additive Resin

Fig u re  31.  P rotot y pe No.  10
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Protot ype No.  11

The protot y pe was plunged into resin  and manipulated to  extend it s  su r face 

to  the l imit s  of  i t s  elast ic it y.  The modif icat ion of  the geomet r ic  s t r uct u re  by 

forced s t re tch ing is  f ixed th rough the sol id i f icat ion of  the k n it .  Tension is 

appl ied on six  d is t inct  point s  that  can be clea rly  ident i f ied in  Fig u re 32.  In  i t s 

defor mit y,  the  k n it  v isual ly  depict s  an almost  an imal  l i ke  su r face sk in. 
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Knitting pattern Fair isle (knit-in)

Punch card number 1.A

Stitch Dial/Width/Length 6 / 120 / 170

Yarn Cotton combination

Additive Resin

Fig u re  32.  P rotot y pe No.  11
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Protot ype No.  12

The use of  la tex add it ives  resu lt s  in  d i f fe rent  outcomes to  those produced 

by resin .  W hen latex addit ives  a re  used ,  the k n it ted piece adopts  for mal 

cha racter is t ics  and topolog ical  su r face t ransfor mat ions can be ach ieved 

th rough the human manipulat ion of  hold ing and squeez ing.  For  th is  protot y pe, 

the geomet r y of  the k n it  is  f ixed and a  subt le  sol id it y  is  a t t r ibuted to  the 

su r face th rough the for mat ion of  c reases ,  but  the  model  re t a ins  a  cer t a in 

deg ree of  f lex ibi l i t y. 

The process  of  coat ing k n it ted text i les  with latex generates  interest ing result s 

for  th is  resea rch ,  as  i t  chal lenges both t act i le  and s t r uct u ral  proper t ies  of 

the k n it .  However,  af te r  some t ime,  the qual it y  of  la tex coat ing deter iorates , 

consequent ly  changing the qual it y  of  the k n it .  To mainta in a  consis tent  record 

of  the outcomes,  the d iscover y of  th is  factor  led to  la tex being ut i l ised on ly 

t wice th roughout  the project . 
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Knitting pattern Single knit

Punch card number nil

Stitch Dial/Width/Length 10 / 160 / 160

Yarn Cotton combination

Additive Latex

Fig u re  33.  P rotot y pe No.  12
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Protot ype No.  13

A weaving s t i tch is  employed in  th is  protot y pe.  Th is  tech n ique requi res 

t wo ya r ns:  a  back ing ya r n and a  weaving ya r n.  The k n it t i ng mach ine 

mechan ical ly  set  the need les  into work ing or  upper  work ing posit ions as  per  the 

inst r uct ions on the punch ca rd mat r ix.  The const r uct ion of  th is  s t i tch 

necessit a tes  the intense involvement  of  the maker  who is  requi red to 

t ransfer  the weav ing ya r n f rom the lef t  hand side to  the r ight  hand side of  the 

k n it t i ng ca r r iage and then the other  way a round af te r  k n it t i ng each row. 

Th is  act ion places  the weaving ya r n along the need les  in  the upper  work ing 

posit ion.  W hen a  row is  k n it ted ,  the back ing ya r n k n it s  nor mal ly,  hooked 

by the need les  in  work ing posit ion.  In  add it ion ,  the back ing ya r n catches 

the weav ing ya r n on the upper  work ing need les .  Consequent ly,  f loat s  of 

va r ious inte r vals  appear  on one side of  the  text i le ,  for ming layers.  The 

organ isat ion of  the protot y pe’s  s t r uct u re  looks l i ke  a  landscape:  a  f ield  of 

ya r ns. 
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Knitting pattern Weaving

Punch card number 4.A

Stitch Dial/Width/Length 3 / 90 / 110

Yarn Cotton + wool

Additive Resin

Fig u re 34.  P rotot y pe No.  13
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Protot ype No.  14

Adopt ing an ident ical  product ion process  to  that  used for  protot y pe 13,  th is 

protot y pe is  c reated using a  weaving s t i tch.  Two cot ton ya r ns,  red and white , 

a re  combined to  cont rast  the  k n it t i ng geomet r ies.  Def in ing text i les  as  a 

s t r uct u re,  th is  exper iment  looks at  mater ia l  as  a  spat ia l  ent it y  rather  than 

a  t wo-d imensional  pat te r ned su r face.  On an appl ied level ,  the spat ia l 

complex it y  is  ach ieved by the for mat ion of  a  mult i-layered net work.  To 

create  add it ional  shapes ,  the sample is  moulded a round a  random object . 

Th rough mater ia l /chemical  inte ract ions ,  ha rd and sof t  s t r uct u res  redef ine the 

spat ia l  organ isat ion of  the k n it .  The pa r t ia l  appl icat ion of  resin metaphor ical ly 

c reates  an image of  a  ‘skeleton’  and ‘sk in’  in  the  text i le.  The resin  int roduces 

a  new exper ience to  the mater ia l it y.  It  sol id i f ies  and exposes  the s t r uct u ral 

layers  of  the protot y pe and thei r  geomet r ies ,  but  resu lt s  i n  a  d ivergence f rom 

the ant ic ipated t act i l i t y  of  the k n it .
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Knitting pattern Weaving

Punch card number 4.A

Stitch Dial/Width/Length 3 / 90 / 120

Yarn Cotton combination

Additive Resin

Fig u re  35.  P rotot y pe No.  14
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Protot ype No.  15

The weaving s t i tch is  f u r ther  invest igated in  th is  protot y pe using a  white 

ya r n and a  g rey ya r n.  The weaving s t i tch is  impor t ant  to  the methodolog y of 

th is  exper iment  as  i t  d isplays the potent ia l  of  k n it ted geomet r ies  and thei r 

abi l i t y  to  produce spat ia l  organ isat ion with in thei r  s t r uct u res.  Each pict u re 

v isual ly  l i n ks  the mater ia l  outcome with the geomet r y of  the  punch ca rd. 

Fu r ther,  the g rey ya r n fol lows the pat te r n of  the punch ca rd creat ing a  path 

th rough the s t r uct u re  of  the k n it .  The protot y pe is  ent i rely plunged in  resin  and 

moulded onto a  random for m. The exper imentat ion aims to  alte r  the mater ia l  and 

re -for m it .  The sol id i f icat ion of  the ya r ns  both mater ia l ly  and v isual ly 

c reates  a  landscape.  The resin  exposes  the complex it y  of  the const r uct ion v ia  a 

f ixat ion on the geomet r y.  By physical ly  a lte r ing the nat u ral  s t r uct u re  of  the 

k n it ,  the  resin d ict ates  shape and reveals  the potent ia l  for  t ransfor mat ion.
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Knitting pattern Weaving

Punch card number 8.A

Stitch Dial/Width/Length 7 / 150 / 150

Yarn Cotton combination

Additive Resin

Fig u re  36.  P rotot y pe No.  15
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Protot ype No.  16

This  protot y pe combines t wo su r faces ,  va r y ing in  si ze ,  each for med th rough 

separate  s t i tch const r uct ions:  weav ing and punch lace.  The combinat ion 

of  the t wo s t i tches led to  the model  hav ing t wo geomet r ies.  Both su r faces 

a re  plunged into t wo opposing add it ive t reat ments:  la tex and resin .  Each 

add it ive  generates  a  def in ite  t y pe of  mater ia l i t y.  Resin ,  ut i l ised on the upper 

sect ion ,  c reates  a  sol id  model.  Latex ,  appl ied to  the under  layer,  prov ides  a 

mal leable  coat ing.  Chemical  t reat ments  bond the component  layers  together.  The 

protot y pe expands the f ield  of  invest igat ion th rough the use of  the body for m 

as  a  topog raph ic  ent it y.  Moulded onto a  human si lhouet te ,  the  resu lt ing text i le 

object  redef ines  a  f ragment  of  the body’s  for m th rough the mater ia l it y  of  the 

k n it ted geomet r ies.
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Knitting pattern Weaving - Punch lace

Punch card number 8.A - 2.A

Stitch Dial/Width/Length 7/120/150 - 6/120/340

Yarn Wool + Cotton

Additive Resin - Latex

Fig u re  37.  P rotot y pe No.  16
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Protot ype No.  17

For m def in ing du r ing the k n it t i ng process  is  the  aspect  of  text i le 

product ion explored in  th is  exper iment .  In  the  const r uct ion of  th is  protot y pe, 

the methodology enters  a  new st age,  which aims at  bu i ld ing k n it t i ng 

s t r uct u res  that  become th ree -d imensional  th rough thei r  own st reng th.  The 

pract ice  ut i l ises  layer ing as  a  process  for  replacing add it ive t reat ments.  Th is 

method of  layer ing is  used to  c reate  folds  with in the protot y pe.  As Quin n 

(2003,  p.  215)  s t ates ,  ‘a  fold changes ever y th ing.  It  br ing su r faces together 

whi le  simult aneously d iv id ing them, or  bends them one into the other  as  i t 

organ izes  the space they occupy.’  Two simi la r  su r faces ,  both bu i lt  with wool , 

a re  g raf ted together  and t ake for m du r ing the k n it t ing process. 
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Knitting pattern Single knit

Punch card number nil

Stitch Dial/Width/Length 3/90/250 - 4/110/270

Yarn Wool

Additive nil

Fig u re  38.  P rotot y pe No.  17
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Protot ype No.  18

The same tech n ique used in  protot y pe 17 is  employed for  protot y pe 

18.  The idea of  layers  is  the s t a r t ing point  for  for m f ind ing th rough k n it 

const r uct ion.  However,  i n  th is  protot y pe,  a  th ick wool  ya r n for ms the f i r s t  k n it ted 

su r face,  whi le  a  th in ner  l i nen ya r n is  g raf ted onto it .  Volumes emerge f rom the 

su r face combinat ions and the folds  c reated in  the process.  The representat ion of 

topog raph ical  complex it ies  c reates  a  f ield  of  ya r ns  (see Fig u re 39).  The 

creat ion of  folds  generates  a  th ree -d imensional  s t r uct u re  with va r ious spat ia l 

depths.  Addit ional ly,  i t  a l lows the mater ia l  to  keep it s  t ac t i le  proper t ies  and 

nat u ra l  elast ic it y  th roughout  the metamor phosis .
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Knitting pattern Single knit

Punch card number nil

Stitch Dial/Width/Length 5/110/250 - 8/110/260

Yarn Wool + Linen

Additive nil

Fig u re  39.  P rotot y pe No.  18
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Protot ype No.  19

Fol lowing a  log ical  approach ,  the methodology cont inues to  use layer ing 

tech n iques to  bu i ld  th ree d imensions with in k n it ted s t r uct u res.  However,  the 

const r uct ion of  protot y pe 19 focuses on the densit y  of  ya r ns rather  than the 

layer ing of  su r faces.  Cot ton and Lycra ,  both of  which have elast ic  proper t ies , 

a re  ut i l ised to  c reate  complex it y  with in the s t r uct u re.  Th is  exper iment  re t u r ns 

to  the basic  def in it ion of  k n it t i ng,  which def ines  a  s t r uct u re  composed of 

mult iple  loops of  ya r ns.  As Emer y (1994,  p.  45)  s t ates ,  ‘The word loop 

suggest s  the  cu r ved enclosing boundar y of  a  space’.  By extend ing the 

for mat ion of  the loops to  a  broader  scale ,  the ya r n net work is  ampl i f ied th rough 

the for mat ion of  f loat s .  The f loat s  prov ide a  cer t a in level  of  f reedom of  mot ion 

to  the s t r uct u re.  Fu r ther,  th is  for mat ion of  ‘space’  a l lows for  a  photog raph ic 

explorat ion of  the spat ia l  potent ia l  of  the net work of  ya r ns  (see Fig u re 40). 
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Knitting pattern Single knit

Punch card number nil

Stitch Dial/Width/Length 5 / 90 / 100

Yarn Cotton + Lycra

Additive nil

Fig u re  40.  P rotot y pe No.  19
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Protot ype No.  20

This  protot y pe seeks to  explore  the t ransfor mat ion that  occu rs  when 

t wo-d imensional  su r faces  meet  th ree -d imensional  shapes without  the use of 

post-k n it t ing add it ive t reat ments.  To ach ieve th is  goal ,  a  new k ind of  raw 

mater ia l  (that  is  both s t rong and mal leable)  is  i nt roduced into the k n it t i ng 

process:  nylon monof i lament .  A protot y pe is  c reated using a  basic  single 

k n it  s t r uct u re that  combined wool  ya r n and plast ic  ya r n.  The associat ion 

bet ween the t wo t y pes of  ya r n c reates  sy nerg ies ,  cont rast s  and tensions that 

generate  a  th ree -d imensional  s t r uct u re.  Addit ional ly,  the  text i le  reveals 

proper t ies  for  t ransfor mat ion.  Upon manipulat ion ,  i t  opens up and 

metamor phoses into a  la rger  object .  The k n it  become a ‘body’  and mot ion 

occu rs  with in the s t r uct u re.  Dif ferent  pat te r ns  a re  c reated in  the  sense of 

geomet r y and movement .  Responding to  mot ions (act ive and passive,  sol id  and 

f lex ible,  opened and closed),  the ya r ns balanced thei r  d i f fe rences to  c reate 

s t r uct u re  with in the k n it .
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Knitting pattern Single knit

Punch card number nil

Stitch Dial/Width/Length 6 / 90 / 120

Yarn Wool + Nylon

Additive nil

Fig u re  41.  P rotot y pe No.  20
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Form Finding

This  chapter  i l lust rated how the cha racter is t ics  of  text i les  a re 

dete r mined by thei r  fabr icat ion.  The mater ia l  was considered as  a  system of 

capabi l i t ies ,  and d i f fe rent  const r uct ion and post-k n it t i ng methods were ut i l ised 

to  sh i f t  i t s  physical  proper t ies ,  such as  f lex ibi l i t y  and text u re.  The methodology 

explored exper imental  for m-def in ing processes and the d ia log ue that  ex is t s 

bet ween the k n it te r  and the const r ucted mater ia ls .  Di rect  inte ract ions du r ing the 

const r uct ion of  the  k n it ted s t r uct u res  a l lowed the k n it te r  to  have complete 

cont rol  over  the  mater ia l it y  of  the  text i les  c reated.  The recondit ion ing of 

text i les  with the use of  add it ives  per mit ted to  explore the t ransfor mat ion f rom 

t wo-d imensional  su r faces  to  th ree -d imensional  for ms.  Having thus set  the 

focus of  the s t udy on for mal  and t act i le  aesthet ics ,  the resea rch then seeks to 

f u r ther  explore  the int imate  nat u re  of  the rela t ionsh ip bet ween text i les ,  body 

and space.
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Chapter 3:  HUMAN FOR MING GEOGR APHY

Explor ing Human Geography

Gregor y,  Joh nston and Prat t  (2009,  p.  287)  s t a te ,

Lite ra l ly,  ‘ea r th-w r it i ng’  f rom the G reek geo (ea r th)  and g raph ia 
(w r it i ng),  t he  prac t ice  of  mak ing geog raph ies  (‘geo -g raph ing’)  i nvolves 
both w r it i ng about  (convey ing,  expressing or  represent ing)  the world 
and a lso w r it i ng (mark ing,  shaping or  t r ansfor ming)  the world .

The appl icat ion of  th is  def in it ion to  the human for m was adopted for  the 

pu r pose of  th is  resea rch.  The s t udy considers  the body and the 

geog raphy of  the  human f ig u re  in  mot ion in  i t s  relat ionsh ip to  g round and 

in  it s  i nte r play with it s  su r roundings.  In  an essay ent it led ‘A n 

A rch itect u re  of  the Seven Senses’,  Juhan i  Pal lasmaa 22  descr ibes  bod i ly 

exper iences  by refer r ing to  the act ion of  walk ing;  ‘we t race the 

densit y  and text u re  of  the g round th rough ou r  soles’  (2006,  p.  33).  The 

relat ionsh ip bet ween body/weight  with in the real it ies  of  g rav it y  is  the 

exper ience explored.  Fu r ther,  examin ing the way bodies  consciously or 

unconsciously sense thei r  env i ron ment  whi le  in  mot ion ,  Pal lasmaa (2006, 

p.  35)  s t a tes ,

As we open a  door,  ou r  body weight  meet s  the  weight  of  the  door; 
ou r  legs  measu re the s teps  as  we ascend a  s t a i r,  ou r  hand s t rokes the 
hand ra i l  and ou r  ent i re  body moves d iagonal ly  and d ramat ica l ly  th rough 
space.

Tak ing human mot ion and geog raphy as  a  beg in n ing point  for  explorat ion , 

th is  sect ion focuses  on the pract ical  rela t ionsh ips  bet ween movements  and 

thei r  i nte r play with text i les.  Topog raphy is  general ly  def ined as  ‘a  det a i led 

descr ipt ion or  del ineat ion of  the feat u res  of  a  local it y’  (Oxford 

Universi t y  Press  2000).  However,  i n  th is  s t udy,  topog raphy is  understood as  a 

22 Finnish architect, Juhani Pallasmaa further elaborated on the topic of perception in his 2012 book: The 
Eyes of the Skin: Architecture and the Senses.
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representat ion of  the su r face feat u res  of  the body’s  si l houet te  in  mot ion.  Yar ns 

become mediums on which to  wr ite  ‘maps’  and fol low ‘paths’  that  have been 

implemented on the site  of  the  body th rough k n it t i ng processes.  The resea rch 

methodology advanced the s t r uc t u ra l  charac ter is t ics  of  k n it ted text i les  to 

c reate  ‘landscapes of  for ms’.  The recondit ion ing of  text i les  th rough chemical 

add it ives  developed moulds of  the human body and it s  feat u res  can be used to 

reproduce condit ions for  human text i le  topog raph ies.

Clothed Landscapes

W hen text i les  a re  conf ronted with the th ree -d imensional  for m of  a 

human body,  an inte ract ion occu rs  that  i ncludes  the back and for th  bet ween 

sk in ,  the text i le’s  text u re ,  body movements  and the text i le’s  s t r uct u re.  How 

does th is  per for mance evolve with the appl icat ion of  text i les?  Does a  new 

concept  of  human space appear? Do text i les  generate  new not ions of  spat ia l 

appearance beyond the human for m? These inte r rogator ies  add ress  the potent ia l 

of  refor ming the  relat ionsh ip beyond text i les  and the  body in  the  bet ween 

space.  They a lso set  up the next  s tep in  the resea rch methodology.  The 

resea rch explores  the concepts  of  enveloping,  cocoon ing,  sh rouding and 

recondit ion ing the body to  reveal  new possibi l i t ies  in  the c reat ion of 

for ms.  Fu r ther,  enveloping is  i nvest igated and considered as  ‘an act  that 

probes ex is t ing th ings and t u r ns them in on themselves (…) to  open up new 

approaches to  them th rough thei r  changed aspect’  (Ronte  2004,  pp.  22–3)23.

A photog raph ic  s t udy was under t aken to  explore the human si lhouet te  so 

that  the  body as  a  for m con nected to  geog raphy could beg in to  be re thought . 

Th is  v isual  s t udy (see Fig u res  42 and 43)  intends to  reconci le  (th rough the 

mater ia l it y  of  text i les)  the  d ia log ue bet ween the human f ig u re  (a  const r uct 

of  cu r v i l inea r  su r faces  and f lu id it y)  and the mot ion of  human movement  over 

23 In the context of the book, Christo and Jeanne-Claude: International Projects, Ronte refers to Christo 
and Jeanne-Claude work of concealing buildings and landscapes. The act of covering with fabrics reveals 
and highlights new features of the concealed.
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va r ious undulat ions of  te r ra in .  The const r uct ion of  an envelope for  the  body 

and it s  movements  int roduces new d imensions of  spat ia l  depths th rough the 

for mat ion of  folds.

The photog raphy work explores  the nat u re  of  the folds  as  a  c reat ion of  space 

developed th rough the body’s  mot ion.  As Bar net t  (2012 p.  183)  explains ,  ‘…To 

fold and unfold and enfold… th is  is  a  space to  cu rl  and to  clasp,  to  enclose,  and 

to  d isclose:  a  space of  encounter…’.  The photog raphs map the folds  and br ing 

to  the fore  new feat u res.  W hen the body’s  for m is  revealed and understood 

th rough the mater ia l ,  ou r  percept ion and relat ionsh ip with human geog raphy 

is  chal lenged. 

Fig u re  42.  Clothed Landscapes 1—Photog raph ic  i nvest igat ion 
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As Man ning 24  (2009,  p.  33)  s t a tes ,

Fold ing u ndoes the f i na l i t y  of  for m.  For m becomes a  fold ing into,  a 
force - toward that  is  a  th reshold ,  a  becoming-spi ra l ,  a  becoming-t u r n , 
a  becoming-t r iangle.  These a re  for ms-in- the -mak ing,  resonant  on ly i n 
rela t ion to  the movement  they g ive r ise  to.

The folds  c reated th rough mot ion a re  not  spat ia l ly  f ixed ,  but  i t  i s  i n  thei r 

depths  and va r iat ions that  the spat ia l  for m appears .  Bodies  and mater ia ls  merge 

to  c reate  combined systems that  operate  as  a  generator  of  spat ia l  geomet r ies. 

To underst and and develop these systems,  the next  sect ion invest igates  the 

moving body and it s  rela t ionsh ip with text i les .

24 Erin Manning is a researcher in Relational Art and Philosophy in the Faculty of Fine Arts at 
Concordia University, Montreal. She is the founder and director of ‘SenseLab’, a laboratory that explores 
the connections between art practice and philosophy.

Fig u re 43.  Clothed Landscapes 2—Photog raph ic  i nvest igat ion 
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Mapping the Body 

The s t r uct u res  and mechan isms of  the body l ie  under neath the t issue 

su r face of  the sk in.  Th is  h idden anatomy includes bones,  a r t icu lat ions, 

muscles  and organs.  W hi le  the skelet al  s t r uct u re  is  the f ramework for 

movement ,  ‘ the sk in reads the text u re,  weight ,  densit y  and temperat u re of  mat te r’ 

(Pal lasmaa 2006,  p.  33).  The sk in is  a  sensing cover ing organ that  develops a 

pr imar y inte rchange with text i les.  As the body’s  la rgest  organ ,  the sk in 

mediates  the  sense of  touch ,  heat  and sweat .  As an envelope that  protect s  the 

inte r ior  of  the  body,  the  sk in has  an inside/outside conf l ic t ;  i t  has  the presence 

of  an outside cover ing,  but  is  posit ioned inside the body.  Fend 

(2005,  p.  311)  s t a tes ,

One of  the  pa radoxes of  the  hu man body is  t hat  i t s  most  extensive organ 
present s  i t sel f  exte r na l ly.  I  refe r,  of  cou rse ,  to  the sk in ,  wh ich is  both 
pa r t  of  t he  body and a lso i t s  del imit a t ion.

A mult i-layered boundar y and con nect ion bet ween an un k now n inter ior 

and an exter ior,  the sk in marks both the in ner  and outer  l imit at ions of  the 

body as  wel l  as  i t s  th reshold .  Lupton 25  (2002 p.  29)  notes  that  sk in ‘lacks 

def in it ive  boundar ies ,  f lowing cont inuously f rom the exposed su r faces of  the 

body to  it s  i nter nal  cav it ies’.  The focus on these inside/outside dual it ies  of  the 

human body const r uct s  a  for m-def in ing prog ram me of  inte r-rela t ionsh ips.  The 

explorat ion of  these relat ionsh ips  and thei r  t ransference into the mater ia l i t y  of 

text i les  is  the object ive of  th is  chapter.  Lupton (2002 p.  208)  a lso s t a tes  that ,

Sk in is  a  t wo-d imensional  su r face that  w raps a rou nd the volu me of  the 
body.  Somet imes i t  i s  t aut ,  cl i ng ing t ight ly  to  the muscu lat u re  beneath , 
and somet imes i t  i s  slack ,  hang ing in  loose folds . 

A metaphor ical  approach towards sk in assimi lates  i t s  f unct ion and mater ial it y 

with text i les.  Text i les  have of ten been descr ibed as  second sk in for  the  body 

whi le  a rch itect u re  has  been def ined as  i t s  ‘ th i rd sk in’.  Th is  s t udy quest ions 

the cha racter is t ic  of  sk in being spat ia l ,  a l i ke a  su r face that  moves back and 

for th  bet ween the body and it s  su r roundings.

25 Ellen Lupton is curator of Contemporary Design at Cooper-Hewitt, National Museum and director of 
the Graphic Design Master of Fine Arts programme at Maryland Institute College of Art in Baltimore.
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Tur ney26 (2009,  p.  108)  wrote  that:  ‘K nit t i ng and the k n it ted object  a re 

ind icat ive of  reveal ing and conceal ing,  and creat ion of  a  del iberate 

juxtaposit ion of  the inside/outside,  f ront / back ,  plain /pu rl’27.  The 

mater ia l it y  of  text i les  creates  a  d ia log ue bet ween a  person and h is / her 

env i ron ment .  Comparable  to  sk in ,  text i les  act  as  inte r face that  con nects  the 

body.  Tu r ney (2009,  p.  109)  a lso noted that:  ‘Al l  fabr ic  has  a  close prox imit y to 

the sk in:  text i les  a re  wor n ,  sat  on ,  walked on ,  and as  such as  const ant ly  subject  to 

sensor y and bod i ly inte ract ion’.  Thus,  the net work of  ya r ns that  organ ises 

a  spat ia l  enclosu re  a round the body generates  su r faces  with no boundar ies; 

r ather,  the  su r faces  for m t ransit ions and con nect ions that  a re  pa r t icu la rly  felt 

th rough the sense of  touch— sk in and text i les  combine.

The Mov ing Body and it s  Relat ionship with Text i les

A concept ion of  space appears  when text i les  fol low the f lu id it y  of  human 

movement .  Work ing with the human f ig u re,  enables  a  cont inual  c reat ion of 

new for ms and the for mulat ion of  mot ions.  Text i les  can be v iewed as  ‘actors’ 

caught  in  a  ‘play’  bet ween body and movement .  The body lends to  text i les  i t s 

for m and l i fe.  Th is  resea rch considers  const ant  mot ion as  a  methodology for 

const r uct ing text i le  for ms. 

Th is  s t udy was in f luenced by Muybr idge’s  photog raph ic  invest igat ions of 

the body and h is  explorat ion of  the body’s  mechan ics  in  relat ion to  mot ion. 

His  photog raphs suspended mot ions in  t ime and recorded at t i t udes of  the 

human body.  Var ious selec ted movements  were depic ted as  a  ser ies  of 

act ions.  To f u r ther  underst and the behav iou r  of  text i le  s t r uct u res  and thei r 

relat ionsh ip with a  moving body,  th is  resea rch under took it s  ow n mot ion 

s t udy.  The photog raph ic  s t udy explores  the s t r uct u ral  behav iou r  of  text i les 

as  appl ied to  the human f ig u re in  mot ion.  The process  is  d iv ided into t wo 

s t ages.  The f i r s t  s t age explores  the phase of  becoming,  a s  a  cont inuous mot ion 

26 Joanne Turney is senior lecturer in History and Design at the Bath School of Art and Design.
27 ‘Plain/purl’ refers to the structure of single knit stitch. The two sides of the stitch look different. The 
face of the knit is called plain and the back is called purl.
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(a  movement  bet ween movements)  f rom one moment  to  the next .  The second 

s t age explores  the comple t ion  of  a  movement ,  capt u red th rough photog raphy; 

the mot ion is  v isual ly  im mobi le  and caught  the mater ia l it y  of  the text i les. 

Look ing at  the va r ious paths  of  mot ion ,  the ser ies  of  photog raphs 

i l lust rates  the at t i t udes t aken by the text i les  and def ines  h int s  of  movement .  The 

photog raphs a re  col lected into sequences and selected movements  a re  mapped 

in  space. 

Fig u re 44.  St udy of  Mot ion —K nee,  Hip,  Elbow and Shoulder
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Chosen movements  were associated with fou r  pa r t s  of  the body:  k nee,  h ip, 

elbow and shoulders.  The skeleton per mit s  the human body to  set  i nto 

mot ion.  A n a r t icu lat ion ,  a lso k nown as  a  joint ,  i s  a  f ragment  of  the 

skeleton where bones inte rsect  and al low movement .  The photog raphs act  as 

mediator  of  mot ion ,  comparable  to  chemical  add it ives ,  they f ix  the geomet r y 

of  k n it ted s t r uct u res.  The ut i l isat ion of  add it ives  can be considered as  a  macro 

explorat ion of  text i le  s t r uct u re ,  whi le  the photog raph ic  s t udy explored the 

behav iou r  of  text i le  s t r uct u res  on a  bigger  scale.  Stepping away f rom the 

s t r uct u red geomet r ies ,  text i les  a re  s t ud ied in  relat ion to  thei r  appl icat ion 

on the body in  an outdoor  env i ron ment .  Th is  sit uat ion involves potent ia l ly 

uncont rol led topog raph ical  feat u res  such as  landscapes and at mospher ic 

condit ions.  The text i le  behav iou r  was subject  to  and dependant  on the 

moving body in  it s  env i ron ment .  The project  invest igates  and explores  the 

nat u re  of  the text i le  folds  c reated th rough the body’s  mot ion.  Quin n (2003, 

p.  215)  s t ates ,  ‘As an expression of  for m,  the fold produces i t s  own 

a rch itect u re  by creat ing a  site  that  enfolds  s t r uct u ral ly’.  The photog raphs 

v isual ly  reveal  the impl icat ions of  folds  in  enveloping,  conceal ing and 

reveal ing the body’s  movements.

To complete  th is  br ief  rev iew on human locomot ion ,  the resea rch 

invest igates  another  analysis  on mot ion by a  contempora r y of  Muybr idge, 

Et ien ne Ju les  Marey (1830 –1904).  In  1882 ,  a  French scient is t  and 

physiolog is t ,  Marey invented ch ronophotog raphy,  the predecessor  of 

cinematog raphy.  Ch ronophotog rahy is  a  photog raph ic  tech n ique that  capt u res 

sequenced images of  mot ion.  In  compar ing Muybr idge and Marey’s  works, 

Man ning (2009,  p.  108)  notes , 

W hi le  Muybr idge’s  images look l i ke c inemat ic  s t i l l s ,  i t  i s  t he 
movement’s  i nte r va l  and du rat ion that  is  pa lpable  i n  Marey’s  images , 
r a the r  than the ac t ua l  s t i l l s  themselves.  I n  Marey’s  work ,  du rat ion is 
fel t ,  whereas  i n  Muybr idge,  du rat ion is  d iv ided .  Muybr idge’s  images do 
not  i ncor porea l ly  f low into one another,  and a re  i n  fac t  of ten shuf f led 
for  na r rat ive pu r poses. 

Marey’s  photog raphs a re  of  inte rest  to  th is  s t udy as  they map the human 
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geog raphy in  mot ion.  As a  t race of  movement ,  ‘ the l ine does not  simply 

represent  movement:  i t  c reates  the feel ing of  movement’  (Man ning 2009, 

p.  89).  His  invest igat ion on the human body in  it s  con nect ion to  the g round 

in for ms the resea rch methodology in  relat ion to  the  c reat ion of  text i les  and 

thei r  relat ionsh ip with body mot ion.  Moving on f rom the representat ion of 

human movements  th rough sol id i f ied text i les ,  th is  resea rch focused on 

creat ing a  text i le  protot y pe with a  potent ia l  for  t ransfor mat ion.

Fig u re  45.  Images produced by Et ien ne Ju les  Marey (i n  the  la te  1800s)  

Sou rce:  2015 <ht t p: //w w w.facst af f .buck nel l .edu /efaden /130/ t aylor ism.ht ml>

Siobhan Dav ies  Dance,  2015 <ht t p: //w w w.siobhandav ies .com /what s -on /f i lm /a l l - can-

happen-school-sou nd />
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Project ion 

Physical  and Exper imental  Creat ion of  Space

As Merleau-Pont y28 (1962 ,  p.  117)  s t a tes ,

It  i s  clea rly  i n  ac t ion that  t he  spat ia l i t y  of  ou r  body is  brought  i nto 
being,  and an analysis  of  one’s  ow n movement  shou ld enable  us  to  a r r ive 
at  a  bet te r  u nders t and ing of  i t .  By consider ing the body in  movement , 
we can see bet te r  how it  i n habit s  space (…).

Th is  resea rch uses  the  body to  consider  the  c reat ive process ,  which 

in for ms the pract ical it y  of  explor ing the potent ia l  of  text i les  in  the th i rd 

d imension.  The moving body becomes the site  of  implementat ion in  which 

body boundar ies  a re  chal lenged to  c reate  space.  As Man ning (2009,  p.  13)  s t ates , 

‘We move not  to  populate  space,  not  to  extend it  or  to  embody it ,  but  to  create 

i t ’.  W hi le  the g round is  the basis  for  the body’s  movement ,  human geog raphy 

belongs to  the way we shape the ea r th  and th is  resea rch considers  how the 

body shapes text i les.

In  h is  book ent it led ‘The Poet ics  of  Space’,  French ph i losopher  Gaston 

Bachela rd (1884 –1962)  s t ud ied the l ived exper ience of  a rch itect u re  and wrote 

about  ‘L’oiseau’  the 1858 work of  French h is tor ian Ju les  Michelet  (1798 –1874). 

As Bachela rd (1964,  p.  101)  s t a tes ,  ‘Michelet  suggest s  a  house bu i lt  by and for 

the  body,  t ak ing for m f rom the i nside,  l i ke  a  shel l ,  i n  an i nt imacy that  works 

physical ly.  The for m of  the nest  is  com manded by the inside’.  In  developing 

th is  idea ,  Bachela rd (1964,  p.  101)  quotes  Michelet :

The inst r u ment  that  prescr ibes  a  c i rcu la r  for m for  the  nest  is  noth ing 
else  but  the body of  the bi rd .  It  i s  const ant ly  t u r n ing rou nd and rou nd 
and pressing back the wal ls  on ever y side,  t hat  i t  succeeds i n  for ming 
th is  c i rcle. 

Undoubted ly,  the ut i l isat ion of  the body as  a  measu r ing system is  not 

28 Maurice Merleau-Ponty (1908–1961) was a French phenomenological philosopher. Originating in the 
twentieth century, phenomenology was a philosophical movement that studied ‘the structure of various 
types of experience ranging from perception, thought, memory, imagination, emotion, desire, and volition 
to bodily awareness, embodied action, and social activity, including linguistic activity’ (Smith 2013, 
para. 8).



99

pecul ia r  to  bi rds.  As Pal lasmaa (2006,  p.  34)  s t ates ,  ‘ the bu i lders  of  t rad it ional 

societ ies  shaped thei r  bu i ld ings with thei r  ow n bodies  in  the same way that  a 

bi rd molds i t s  nest  by it s  body’. 

Th is  chapter  ref lect s  on the human body in  mot ion and it s  su r rounding space, 

however,  the  concept  of  spat ia l  i nte ract ion has  been mater ia l ly  explored 

with in th is  resea rch th rough the veh icle  of  text i les .  The pr imar y work , 

recorded in  the  tech n ical  f i le ,  i l lus t rates  a  contemplat ive  approach to  how 

the body engages with space th rough mot ion du r ing const r uct ion and post-

k n it t i ng add it ive  processes ,  which inte r r upt  the  text i les.  More specif ical ly, 

i n  my explorat ion ,  the  body lends it s  for m and mot ion to  text i les .  Fi r s t ly,  the 

body of  the maker  is  f u l ly  engaged in  the text i le  const r uct ion th rough the 

k n it t ing mach ine process.  Secondly,  i n  post-product ion ,  inte ract ions occu r 

with the mater ia l  th rough body gest u res  and th ree -d imensional  for m is  g iven 

to  the k n it ted s t r uct u re. 

Th is  combinat ion of  text i le  mater ia l  and body per for mance is  f u l ly  explored 

in  Chapter  Fou r.  Th is  s t udy works on the c reat ion of  the bod i ly  exper ience 

that  occu rs  when text i le  mater ia l i t y  is  act ivated th rough the pa r t icipat ion of 

a  user.  The aim of  th is  resea rch is  to  c reate  a  sensor y exper ienced s t r uct u re 

that  f unct ion as  a  foundat ion for  spat ia l  organ isat ion ,  a  det a i l  of  topog raphy.
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Chapter 4:  MOTION DEFINES FOR M

The next  phase of  pract ical  resea rch aims at  c reat ing a  protot y pe in  which 

mater ia l  and th ree -d imensional  for ms could be c reated simult aneously.  In 

other  words,  when the text i le  const r uct ion process  shapes the f inal  object . 

W hi le  add it ives  were a  good asset  to  explore  k n it ted s t r uct u res  and thei r 

spat ia l  organ isat ions in  the pr imar y s t age of  the resea rch ,  thei r 

appl icat ion requi res  post- const r uct ion t reat ment .  Addit ional ly,  add it ive

 processes  generate  per manent ly  sol id i f ied s t r uc t u res ,  which create 

l imit at ions for  the s t udy of  spat ia l  i nte ract ion bet ween text i les  and body. 

To cont inue the mater ia l  explorat ions f rom protot y pe 17 to  20 (see tech n ical 

f i le)  and the invest igat ions in  Chapter  Th ree,  the methodolog y does not  a im 

to per manent ly  sol id i f y the s t r uct u re  of  the k n it ,  r ather,  the methodology 

evolved f rom for ming text i les  th rough the use of  add it ives ,  to  for ming 

t ransfor mat ive s t r uct u res. 

Th is  chapter  explores  not ions of  metamor phosis ,  concept ual ly  as  wel l  as 

mater ia l ly.  In  doing so,  i t  focuses  on th ree def ined themes:  object ,  body and 

space.  Each theme leads the d iscussion to  inte r rogate  scale  and considers  ‘ the 

ways in  which d i f fe rent  scales  of fe r  us  d i f fe rent  k inds of  exper ience’  (Mar t in 

2000,  p.  82).

Quest ioning Parameters

Object

To d iscuss  scale  and consider  the  presence and role  of  object s  in  text i le  for ms, 

the resea rch f i r s t  obser ves the general  def in it ion of  an object  as  ‘a  mater ia l 

th ing that  can be seen and touched’  (Oxford Universit y  Press  2000).  Text i le 

object s  com monly f unct ion as  cover ings or  envelopes for  the body and it s 
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su r roundings.  A n object  may be smal le r  or  bigger  than a  human f ig u re  and 

shows possibi l i t ies  to  be held and cont rol led by the body.  Mar t in  (2000, 

p.  79)  wrote:  ‘We a re  embodied beings who see and touch ,  perhaps pick ing up 

or  walk ing round a  physical  presence’.  Text i le  i tems may act  as  t r iggers  for 

physiolog ical  i nte ract ions and can open up and become someth ing else.  As 

Bergson (2007,  p.  6)  s t a tes ,  ‘The object s  which su r round [the]  body ref lect  i t s 

possible  act ion upon them’.  The potent ia l  of  text i le  object s  to  metamor phose 

and va r y scale  can be v isual ised th rough the example of  an ever yday object:  a 

blan ket .  A folded blan ket  can be opened up at  d i f ferent  s t ages to  bigger  sca les. 

In  unfold ing these layers ,  on ly body gest u res  con nect  one scale  to  another. 

From the si ze  of  a  book to  the  si ze  of  a  prox imate  envelope for  the  body,  a 

blan ket  can also be a r ranged to  for m shelte r. 

Body

As revealed in  prev ious chapters ,  the  human body in  mot ion for med the 

focus of  th is  analysis .  Mechan isms of  the skelet al  system and percept ions of  i t s 

operat ion were considered in  Muybr idge and Marey’s  photog raph ic  works29. 

Fu r ther,  i nte rest  is  g iven to  the  body in  relat ion to  i t s  env i ron ment ,  i n 

pa r t icu la r  in  i t s  i nte r play with su r rounding text i les.  Scale  is 

exper ienced and measu red th rough the body’s  act ions.  As Pal lasmaa 

(2006,  p.  35)  a r t icu lates ,  ‘we behold ,  touch ,  l is ten and measu re the 

world with ou r  ent i re  bod i ly  ex is tence and the exper ient ia l  world is 

organ ized and a r t icu lated a round the center  of  the body.’  Consider ing 

Pal lasmaa’s  descr ipt ion of  a rch itect u re  as  ‘a  project ion of  the human body 

and it s  movement  th rough space’  (2012 ,  p.  49),  th is  s t udy rev iews the 

hy pothesis  that  text i les  a re  a  for m of  a rch itect u re  for  the human body30.

29 Please see Chapter Three: Human Forming Geography, ‘The Moving Body in its Relationship with 
Textiles’
30 This notation was established in the Literature Review.
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Space

Beyond the scale  of  the body is  ‘ the scale  of  a rch itect u re ,  by which we 

ou rselves become enclosed and conta ined.  Th is  is  an inversion of  ou r 

relat ionsh ip with the handf u l’  (Mar t in  2000,  p.  81).  The in habit at ion of 

text i les  for ms the beg in n ing of  th is  enclosu re. 

Space is  the spat ia l  rela t ionsh ip bet ween object s  and bod ies.  A spat ia l 

rela t ionsh ip can be alte red by mot ion ,  ‘a  cycle  of  const ant  inte rchange bet ween 

void and mass  is  enacted’  (Quin n 2003,  p.  82).  A human body becomes aware 

of  th ings th rough the senses  and can ind icate  d i rect ion in  space by a  gest u re ,  a 

movement  across  the space or  by a r rang ing th ings a round it sel f .  As an inte r val 

or  a  gap,  space is  considered as  ‘ the  d imensions of  height ,  depth ,  and width 

with in which al l  th ings ex is t  and move’  (Oxford Universit y  Press  2000). 

Th rough the explorat ion of  k n it ted text i les  with th ree -d imensional  qual it ies , 

the  resea rch aims to  br ing the scale  of  enclosu re  closer  to  the  human body and 

create  a  sensor y exper ience of  spat ia l  organ isat ions. 

Def ining Parameters

Structural  Proper t ies

From a pract ical  point  of  v iew,  th is  s t udy explores  the potent ia l  for 

physical  t ransfor mat ion (i .e.  opened-closed-expanded-cont racted)  and seeks to 

examine the per for mance of  k n it ted text i les  th rough metamor phoses.  As 

Mar t in  (2000,  p.  79)  s t a tes ,  ‘The scale  of  mak ing of  a  piece relates 

f undamental ly  to  the tools  that  c reate  i t ,  and also to  the human body that 

cont rols  and g u ides’.  The use of  a  single  bed domest ic  k n it t ing 

mach ine presents  scale  res t r ic t ions in  rela t ion to  the text i les  c reated; 

however,  th is  mach ine was chosen for  the s t udy.  Despite  i t s  si ze  l imit at ions,  the 

capabi l i t ies  of  the mach ine can be man ipulated.  As i l lust rated in  the 
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tech n ical  f i le ,  the  text i le  su r faces  can s t r uct u ral ly  be g raf ted together,  such 

that  the k n it ted for ms can be expanded in  si ze.

For ms a re  c reated without  the  use of  chemical  add it ives  when mater ia ls ,  such 

as  nylon ,  a re  used in  thei r  place to  produce s t r uct u ral  sol id it y  with in the 

text i le  s t r uct u re.  However,  the  exper iments  a im to c reate  text i les  that  a re 

able  to  fol low mot ion.  Thus,  a  body is  requi red to  set  these text i les  in  mot ion. 

As Man ning (2009,  p.  92)  wrote:  ‘To exper ience the feel ing of  a  for m is  to 

exper ience force t ak ing for m’.  Therefore,  mot ion g ives  shape to  the s t r uct u re. 

Body Shaping Text i les

Subsequent  to  the methodolog ical  exper imentat ions and reinter pret at ions 

of  text i les’  physical  proper t ies ,  the  resea rch focuses  on producing a  bod i ly 

exper ience of  mater ia l i t y.  The th ree def ined themes,  object ,  body and space, 

explored in  th is  chapter  lead the project  to  the c reat ion of  a  text i le  s t r uct u re 

present ing apt it udes for  t ransfor mat ion.  The k n it ted protot y pe t ransit s  f rom 

one shape to  another  when force is  appl ied to  i t s  s t r uct u re.  The geomet r ic 

topog raphy of  the k n it  (i .e.  the  void bet ween it s  s t r uc t u ra l  elements)  is  v iewed 

as  an inv it at ion to  man ipulate  i t s  for m.  Body movements  generate  space whi le 

act ivat ing the text i le  object  c reated .  Th rough force,  movements  in for m the 

embodiment  of  the text i le  and alte r  the  spat ia l  organ isat ion of  i t s  s t r uct u re.  In 

th is  s t udy,  body mot ion shapes text i les  rather  than text i les  shaping the body. 

The for mat ion of  for m t akes place th rough mot ion.

Explor ing Mater ia l  Transformat ions

This  sect ion i l lust rates  th rough v isual  representat ions,  an analysis  of  the 

protot y pe c reated .  A combinat ion of  Protot y pe 19 and 20 (see tech n ical 

f i le  f ig u re  40 and 41),  the  s t r uct u re  uses  layers  of  text i les  to  reveal  spat ia l 

organ isat ions that  can appear  and d isappear  th rough movements .  Modules , 

k n it ted together,  for m a geomet r ic  f ield .  The si ze  of  th is  abst ract  topog raphy 
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encou rages inte ract ion with the human body.  Const ra int s  on movement  with in 

the s t r uct u re  set  l imit s  on a  user’s  behav iou r,  but  incite  the user  to  push 

and pul l  the  k n it  with in it s  boundar ies.  The for m fol lows the body.  Indeed , 

the movements  of  the pa r t icipant  mold the text i le  and inte ract ions with the 

k n it ted s t r uct u re  chal lenge it s  geomet r y.  Employed to  explore movement 

act ivated spat ia l  organ isat ions,  the  body’s  inte ract ion with the text i le 

emphasises  the topolog ical  dy namics  of  the s t r uct u re.
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Fig u re 46.  Object 
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Fig u re 47.  Body 1
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Fig u re 48.  Body 2
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Fig u re  49.  Space
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Chapter 5:  SUMMARY 

Manipulat ing Text i les  Propert ies

This  s t udy focused on t act i le  and for mal  aesthet ics.  Mater ia l  cha racte r is t ics , 

such as  text u re  and f lex ibi l i t y,  were chal lenged and sh if ted th roughout  the 

methodolog ica l  processes  so that  a  new approach to  k n it ted text i les  could 

be int roduced.  In  pa r t icu la r,  exper iments  were conducted that  a lte red the 

mater ia l i t y  of  text i les  whi le  focusing on thei r  s t r uct u res.  Specif ical ly,  th is 

s t udy invest igated the way in  which k n it ted s t r uct u res  could be used to 

uncover  new qual it ies  of  depth and d imension so that  we could reth in k ou r 

awareness  and percept ion of  thei r  spat ia l  organ isat ion.

The s t udy used k n it t ing in  i t s  exper iments ,  a  medium that  is  not  passive. 

P rog ressing th rough the methodolog y,  the project  fol lowed the not ion that 

‘mater ia ls  hold the key to  the c reat ive process’  (Dan i lowitz  2000,  p.  x).  The 

inte r play bet ween ya r ns  and s t r uct u ral  geomet r ies  was fol lowed to  uncover 

the apt it udes of  the mater ials  and open up new d imensions in  percept ion.  With 

th is  awareness ,  k n it ted for ms were developed th rough the const ant  d ialog ue 

bet ween the raw mater ia ls ,  the  tools  and the maker.  The ya r ns  and s t r uct u res , 

each chosen for  thei r  pecul ia r  proper t ies ,  have a  cer t a in  deg ree of  f reedom in 

the for mat ion of  the f inal  shape of  the text i le.  The process  of  def in ing for ms 

fol lowed the proper t ies  of  the ya r ns and thei r  inte ract ion with the s t r uct u ral 

geomet r y.

Using hand manipulat ions to  shape the mater ia l ,  the  f i r s t  exper imental  s t age 

led to  explorat ions of  f lex ibi l i t y  and sol id it y  th rough the use of  chemical 

add it ives .  The ut i l isat ion of  add it ives  c reated a  bet te r  underst and ing of  the 

net work of  ya r ns that  for ms a  pa r t icu la r  k n it .  I n  mak ing s t r uct u re  sol id , 



112

one becomes aware of  i t s  geomet r y.  By acqui r ing a  bet te r  k nowledge of  how 

text i les  a re  bu i lt ,  the  resea rch uncovered a  d i f fe rent  point  of  v iew on thei r 

mater ia l it y  and gained bet te r  underst and ing of  thei r  for mal  capabi l it ies .

Mapping the Human Form

The pract ice -based explorat ions of  text i le  mater ia ls  a l lowed for  thei r  s t r uct u re 

to  be re -appropr iated whi le  def in ing thei r  potent ia l  for  for m mak ing.  Fu r ther, 

mater ia l  explorat ions focused on the relat ionsh ip bet ween the human body in 

mot ion and the potent ia l  of  text i les  in  spat ia l  const r uct ion.

To gain a  bet te r  underst and ing of  the human locomot ion ,  Chapter  Th ree 

explored the geog raphy of  the human body in  mot ion.  Th is  explorat ion led 

to  invest igat ions into the c reat ion of  folds  and thei r  potent ia l  for  spat ia l 

organ isat ion.  As Quin n (2003,  p.  215)  s t ates ,  ‘The fold is  understood in  te r ms 

of  su r faces ,  yet  the void man ifest  with in it s  cent ra l  recess  is  ever  present’. 

Developments  in  relat ion to  body mot ion def ined the focus of  th is  resea rch in 

te r ms of  the  body’s  per for mance.  Specif ical ly,  th is  process  involved const ant 

creat ion and brought  cont inuous change to  the text i le  for ms.  Text i le  proper t ies 

add ress  the  body and it s  exper ience of  mater ia l i t y.  Conversely,  for m def in ing 

develops at  a  second st age,  when a  text i le  encounters  a  moving body.

Spat ial  Structure

To extend the invest igat ion of  the human mot ion and it s  impact  on 

geomet r ical  const r uct ion ,  a  body related s t r uct u re  was developed. 

The manipulated text i le’s  mater ia l i t y  led to  mult iple  charac ter is t ics ,  such 

as  enclosu re  or  mobi l i t y,  being c reated .  High ly f lex ible  in  te r ms of  scale 

va r iat ions ,  the s t r uct u re  is  able  to  respond to  body movements .  Fu r ther,  the 

mater ial  explorat ions used the body and it s  act ions to  def ine for m. Thus, 

body mot ions gave for m to the protot y pe.  The creat ion of  a  metamor phosing 
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s t r uct u re ,  a l lowed the text i le  to  t ake for m th rough the force of  movement .

The methodolog y evolved ,  such that  a  k n it ted for m was bu i lt  that  became 

th ree -d imensional  th rough it s  ow n tension and s t abi l i t y.  The creat ion of  a 

bod i ly-an imated s t r uct u re developed a  spat ia l  system that  is  open to  change.  A 

ref lect ion on k n it t i ng s t r uct u res  and thei r  geomet r ies ,  the system mater ia l ises 

l i nes  in  space,  which create  a  space that  is  yet  to  come.  Spat ia l  organ isat ion 

is  est abl ished by the def in it ion of  relat ionsh ips  with in the s t r uct u re  i t sel f ,  as 

wel l  as  bet ween the system and the human mot ion.  The spat ia l  const r uct ion 

developed f unct ions as  an inte r face that  quest ions the boundar ies  bet ween 

body and space. 

Space is  def ined as  the inte r val  bet ween body and text i les.  The inte r play 

bet ween body mot ion and the k n it ted s t r uct u re  generates  space.  Thus,  the 

text i les  f unct ioned as  a  th i rd sk in that  can be man ipulated by the body.  The 

outcome ref lect s  the  research methodology and exper imentat ions with the 

mater ial  th rough body movements .

Potent ial  for Further Research

The manipulat ion of  k n it ted text i les  chal lenged proper t ies  to  c reate  a 

spat ia l  topog raphy of  per for mance.  Th is  s t udy focused on sensor y 

exper iences and the for mat ion of  space th rough body movements.  Th is 

pa rameter  led to  the revelat ion of  new for mal  qual it ies  in  k n it ted s t r uct u res 

that  forced us  to  reorgan ise ou r  underst and ings and percept ions of  thei r  spat ia l 

potent ia l .  The project  is  the resu lt  of  an exper imental  explorat ion of  the tension 

bet ween text i le  mater ia l i t y  and the human body.  Mult iple  f unct ions and text i le 

appl icat ions could be der ived f rom th is  explorat ion.  However,  the  intent ion 

of  th is  resea rch was to  create  mater ia ls  that  ref lec ted on the exper imenta l 

c reat ion of  space th rough human mot ion.  The concept  of  the s t udy l ies  in 

s t imulat ing the inte ract ion bet ween mater ia l ,  body and space.  It  a imed to 
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create  sensor y exper iences that  quest ion the percept ion of  text i les  by means 

of  ind iv idual  inte r pretat ion. 

A n exper iment  in  i t sel f ,  the resea rch add ressed the body in  mot ion and it s 

relat ionsh ip with text i les  in  the for mat ion of  spat ia l  organ isat ion.  The 

outcome creates  a  sensor y exper ience felt  th rough mot ion.  The 

pract ical  project  is  ut i l ised as  a  tool  to  com municate  a  concept  in  rela t ion to  the 

spat ia l  appl icat ion of  text i les ,  not  to  c reate  an outcome on it s  ow n.  However, 

the  resu lt  presents  potent ia l  for  f u r ther  resea rch with d i f ferent  product ion 

processes  of  text i les ,  such as  indust r ia l  fabr icat ions.  A n extended explorat ion 

can chal lenge the scale  of  the k n it ted geomet r ies  and evolve into the c reat ion 

of  a  spat ia l  s t r uct u re.
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