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Textile?

tex-tile
/'tek stil/

Noun

a type of cloth or woven fabric.
'a fascinating range of pottery, jewelry, and textiles”

Similar: fabric, cloth, material



Textiles?




A (Brief) History
Of Textiles

Light history
The golden thread,
Kassia St. Clair



https://www.worldcat.org/search?q=The+Golden+Thread%3A+How+Fabric+Changed+History+&qt=owc_search
https://www.worldcat.org/search?q=The+Golden+Thread%3A+How+Fabric+Changed+History+&qt=owc_search

=

All First peoples of the world made textiles




History of computational textiles

1764 Water frame invented by
Richard Arkwright: the first
powered textile machine. 1769
Arkwright patented the water
frame. 1770 Hargreaves pat-
ented the Spinning Jenny. 1773
The first all-cotton textiles were
produced in factories.
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Industries Including textiles practice :
S WS

Fashion
Architecture
Automotive
Interior Design
Tech

Medical
Footwear
Sportswear
Furniture
Aviation

Space Exploration

and more !



Textile Processes



Textile Processes:
Fiber Making
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Cloth Yarn (Cheese)- - Bundle Sewing Thread



Carding / Combing / Spinning / Twisting / Winding
| Steaming

e Types of Fibers
(natural vs man-made)
e Types of yarn packages
(skein, balls, cones ...)
e Carding = straighten + separate =
into non-parallel nets
e Combing (*) = parallelize fiber
e Spinning instructables



https://en.wikipedia.org/wiki/Carding
https://en.wikipedia.org/wiki/Combing
https://en.wikipedia.org/wiki/Spinning_(textiles)
http://www.youtube.com/watch?v=9pyMh0Ll-8k
https://en.wikipedia.org/wiki/Fiber
http://evinok.com/?p=4309
https://www.youtube.com/watch?v=YxMFfiVUHUg
https://trc-leiden.nl/trc-needles/tools/fibre-preparation/combing-and-carding
https://www.youtube.com/watch?v=Hjimjv-b2aE
https://www.instructables.com/id/spinning-yarn/

Monofilament Yarn

e Preform to fiber (n1, n2)
e Pellets to fiber

Notably for

Fiber optics

Functional fiber (AEFOA)
Recycling plastics into fiber
3D printing filament



https://www.nature.com/articles/s41598-018-26561-8
https://www.nature.com/articles/s41467-019-11986-0
http://go.affoa.org/
https://www.youtube.com/watch?v=zyF9MxlcItw

Textile Processes:
Weaving



Weaving




Warp, weft, shed, heddle

Wi 1. Sheddlng heddles
2. Weftinsertion g —
3. Beating-up

Weaving preparation
requires huge machines

Wikiedia, Loggie-log [Public domain]

Good intro: The
history and principles
of weaving by hand Modern reference:
and by power, Barlow Shuttleless weaving

1879 Barlow p. 82 machines, Talavasek 1981

© Alex Zimmer 2018
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Diderot encyclopedie

Diderot encyclopedie



Before Kay 1733 b Genn'es»‘%ff
Mimicry of hand motlom



https://www.arts-et-metiers.net/

/art/collection/search/226344

Dessiné ¢ mb en carle prA.

d portrait of Jacquard

jacquar
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Pela par . Bounelond.

jacquar

Science Museum Group. A la memoire de J.M. Jacquard. 1942-59. Science Museum Group Collection Online. Accessed November
14, 2019. https://collection.sciencemuseumgroup.org.uk/objects/co44695.

Jacquard portrait of Jacquard



https://www.metmuseum.org/art/collection/search/226344

© Alex Zimmer 2018
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Jacquard loom:




Jacquard weaving quick history

Awesome animation

\ S

D ol

Historical, not history. Thousands in
use right now esp. in India



https://youtu.be/K6NgMNvK52A?t=124
https://www.arts-et-metiers.net/

Modern jacquards

Industrial

16 Prosumer (still $50-150k): M
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https://patents.google.com/patent/US9121116B2
https://patents.google.com/patent/US9121116B2
https://www.digitalweaving.no/tc2-loom/
https://www.digitalweaving.no/tc2-loom/

Textile Processes:
| ace
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and vs. machine
Leavers lace machine

Lace Knitting
animation

Bobbin Lace
H

Chemical Lace

a

L


https://en.wikipedia.org/wiki/Lace
https://en.wikipedia.org/wiki/Bobbin_lace
https://en.wikipedia.org/wiki/Chemical_lace
https://en.wikipedia.org/wiki/Lace_knitting
http://www.dressandtextilespecialists.org.uk/wp-content/uploads/2015/04/Identifying-Handmade-lace.pdf
https://youtu.be/2mYtIPKmrwo?t=359
https://youtu.be/2mYtIPKmrwo?t=359
http://www.youtube.com/watch?v=S7LGAtMx2Q4

Bobbin
Lace

Instructables
Example

e Nike patent for lace
enclosing shoe forms

e CATIA product for
composite CAD

e Barmen lace machine

Photo taken by Blahedo at the museum of the Ursuline Convent in Quebec City in March 2003, CC BY-SA 2.5,



https://commons.wikimedia.org/w/index.php?curid=4025532
https://www.instructables.com/id/Bobbin-Lace/
https://youtu.be/mgGCnPRJ2xI
https://patents.google.com/patent/US20160345676A1
https://patents.google.com/patent/US20160345676A1
https://www.youtube.com/watch?v=STht6PriIEY
https://www.youtube.com/watch?v=STht6PriIEY
https://www2.cs.arizona.edu/patterns/weaving/articles/kf_lace1.pdf

Braiding for
- composites

Topologically,
Braiding is lace
Weaving is lace
Chickenwire is lace
Shoelaces are lace
(not knitting, knottlng \
or crochet) B

——
T
Proof weaving is lace: b Lﬁ \

in fig VI to right, B,C
are warp, A is weft

Leavers lace

By Chris 73 / Wikimedia Commons, CC BY-SA 3.0



https://commons.wikimedia.org/w/index.php?curid=10484
https://www2.cs.arizona.edu/patterns/weaving/books/rv_ll_02.pdf
http://v
http://v

Textile Processes:
Knitting,

Knotting

and Crochet



Knitting / Knotting / Crochet

Woven fabric Weft knitted fabric



History of Knitting

e Knitwear: a history unravelled

“The earliest forms of knitting were found
in Egypt and the technique is found to
have begun in ancient times in the Middle

East.”


https://visforvintage.net/2013/01/17/history-of-knitwear/

History of Knitting Machines

e Stocking Frame
e Invented by William Lee in 1589
e Used beard needles

By @ Ruddington Framework Knitters' Museum

Public Domain By John Beniston, CC BY-SA 3.0



https://youtu.be/oWfzzfjMa6k?t=110
https://en.wikipedia.org/wiki/William_Lee_(inventor)
https://commons.wikimedia.org/w/index.php?curid=7588763
https://en.wikipedia.org/wiki/Ruddington
https://commons.wikimedia.org/w/index.php?curid=3330579







Coarse
Knitting
“by hand”



http://www.youtube.com/watch?v=FIGULjqtSc8&t=11

Hand Knitting (how-to: cast-on, knit stitch, cast off)

! Double Pointed



https://sheepandstitch.com/how-to-knit/
https://youtu.be/1vm6oaYzHyA
https://youtu.be/Egp4NRhlMDg
https://youtu.be/VSwjIUiQZlM

Domestic Flatbed Knitting

e All Yarns Are Beautiful
e Brother (KH910 for AYAB*)
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http://www.youtube.com/watch?v=YaJQ723oW64
https://ayab-knitting.com/
https://wiki.evilmadscientist.com/AYAB_KH-910
http://www.knittingmachinesforsale.com/ref-19006-dubied-nhf2-10g/

Flat Knitting Machines

Typically V-bed machines
Manufacturers

Shima Seiki
Stoll
Kniterate

Steiger

O O O O

Makers

o OpenKnit (-> Kniterate)



https://www.shimaseiki.com/
https://www.stoll.com/en/
https://www.kniterate.com/
https://steiger-textil.ch/
https://openknit.org/
https://www.technologyreview.com/s/604102/3-d-knitting-brings-tech-to-your-sweaters-for-a-price/
http://www.youtube.com/watch?v=v_XQotEmX0g

Circular Knitting Machines - Domestic

o Open Source
o Mostly manual



https://www.instructables.com/id/Circular-Knitic/
http://www.youtube.com/watch?v=iIXHN1KNGOU&t=131

Circular Knitting Machines - Industrial

o Santoni

o Weft and warp knitting

o Higher throughput (no reversal of
carriage direction)

o Can produce tubular as well as
flat sheets (by cutting)

e & -;'L:;.—-—i"‘! == T 1]



http://www.santoni.com/circular-electronic-knitting-machines.asp
http://www.youtube.com/watch?v=c-H8Zm4qjgE&t=8

Warp Knitting

e Parallel loop process (fast!)
e The yarn “zigzags along the

length of the fabric” (wales)
e Process (Karl Mayer)

. — :
‘|
., & L3
e '
A
”1’ -
{ " .

-
IR

X

1

Eg

a) b) c)
/ % |
1)

\

d) e)

By Elkagye - Own work, CC BY-SA 3.0



http://www.warpknitting4u.com/
https://youtu.be/qbUVBYhEC4A?t=53
http://www.youtube.com/watch?v=1OCbLOD8Fyk
https://commons.wikimedia.org/w/index.php?curid=17303225

Raschel Lace (Raschel Warp Knitting)

e Hybrid warp knitting / weaving

e Mainly used for “lace” and nets

e Named after the French actress
Rachel Félix

e Karl Mayer

e Modern jacquard raschel
selectors are piezoelectric

: High Quality@acquard
\T%]{ SR
e

- By Elkagye - Own work, CC BY-SA 3.0



https://en.wikipedia.org/wiki/Rachel_F%C3%A9lix
https://www.karlmayer.com/en/products/warp-knitting-machines/raschel-machines/
https://patents.google.com/patent/US5390512A/
https://commons.wikimedia.org/w/index.php?curid=17327554
http://www.youtube.com/watch?v=wscmi64q2u4

Crochet

Crochet is a process of creating textiles by
using a crochet hook to interlock loops of yamn
The name is derived from the French term cro
chet, meaning 'small hook's. There is no in-
dustrial machines as of today to automate
crochet indsutrially

The Big Book
of Knit Stitches
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Crochet Artist







Knotting Variation : Macrame
Macrame Knots
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Knotting: Industrial Machines






Textile Processes:
Sewing



Hand Sewing

First designs targeted canvas
and leather

Bind multiple pieces of textiles
(and non-textiles) together

How to sew by hand

Different types of stitches

— How to Sew

six basic hand stitches



https://www.instructables.com/id/Basic-Sewing-By-Hand-Tutorial/
https://sew4home.com/tips-resources/sewing-tips-tricks/hand-sewing-basics-tips-tools-techniques
http://www.youtube.com/watch?v=xvxqtc8thRg

Sewing Head Honzontal Arm

Spool Pin
Thread Take up Lever Arm Shaft
Machine Pulley
Domestic Sewing == ,_
Upright Arm
Presser Bar_Lifter
° Varlous brands /Needle Thread Upnght Arm Shaft
. . Face Plate o T A bl
e \arious stitches 1 ension Assembly
: le Bar Machine Bed c Rod
e Various feet Presser_Fool onnecting Rods
Feed ; —
Bed Shafts

Bobbin Case

Loop-Taker (Shuttle)
HEAD (Front View)

By Unknown, Public Domain

By Lombroso - Own work, CCO



https://commons.wikimedia.org/w/index.php?curid=41337735
https://commons.wikimedia.org/w/index.php?curid=34397100

to secure windings in electric motor before dipping in resin

Industrial Sewing

= many dedicated sewing
machines (e.g. securing motors >)

Embroidery

= sewing patterns



https://youtu.be/rq6z1hShFcE?t=290

Non-woven
Textile Processes
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http://www.youtube.com/watch?v=bYXWtk6T59k
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Groz



https://www.groz-beckert.com/en/products/tufting/

Tufting
Machine

Groz-Beckert



https://www.groz-beckert.com/en/products/tufting/
http://www.youtube.com/watch?v=Ne4uvyeRrNs

T
@)
-
O
0,
o
N
O
—
o

Feltin



https://www.groz-beckert.com/en/products/felting/

Felting
= tangling

Details



http://www.youtube.com/watch?v=AYdQNJ0-L-A
https://www.groz-beckert.com/en/company/news/media-center/?filter-section=felting&filter-type=animation

Individual
Textile Works



Carmel Snow
CNC Knit Researcher Self Assembly Lab MIT
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CNC Zero waste fully fashioned 3D knit
consulting Agency
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in touch

Stay
Carmelsnow.com

Carmels@mit.edu
IG @carmelsnow



Kniterate

CNC Loom)
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http://deepknitting.csail.mit.edu/
http://knitskel.csail.mit.edu/

