


How to UseThis Pamphlet 
The secretto successfully earning a erit 

badue is für vnu to use both the oamoHe: and 
ein 

the suggestions of your couns&or. 	 .. 

Vour counselor can be as importantto you as a 

	

coach isto an athlete. Use all ofthe resources 	.. • 	
your counselor can make available to you. This 	:.. 1 j 	• 
may be the best chance you will have to learn 

	

aboutthis particular subject. Make it count. 	 .: 	. 

If you or your counselor feels that any information 

tT

in this pamphlet is incorrect, please let us know. 
Please state your source of information. 	 .. 

j 	Merit badge pamphlets are reprinted annually 	4 / 
and requirements updated regularly. Your 

suggestions for improvement are welcome. 

( 	

Who Pays forThis Pamphlet? 	 • 

his merit badge pamphlet is one in a series 
more than 100 covering all kinds of hobby and 

career subjects. lt is made available for you to buy 
as a seMce ofthe national and local councils, Boy 

Sc--.:s of America. The cos:s cthe development, 

	

w,ng, and editing ofthe mert badge pamphlets are 	 . 
paid for by the Boy Scouts of America in order to bring 

you the best book at a reasonable price. 

Send comments along with a briet statement about yourself to 	• 
Pilots and Program Development, S272 

Boy Scouts of America • 1325 West Walnut Hill Lane • Irving, TX 75038 
fyou prefer, you may send your comments to mer..badgeScouting.org . 
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Requirements 
Discuss with your rnerit badge counselor the inlportance of 
textiles. In your uiscussion, define the terms fibei; tiii'fc. and 
textile. Give examples of textiles you use eveiy day. 

2. Do the following: 

a. Get swuches of two natural-fiber fabrics (100 percent 
cotton, ijflefl, w'oo!, of-  silk; no biends). Get swatches 
of two sy tnetic -fiber fabrics (nvon, potvestcr, acrylic, 
olefin, or spandex). Get a sample of one cellulosic fahric 
(rayon, acetate, or Iyocell). 

b. Give the origin, major chaacteristics, and gen 
tent of each type of fiber ob :ne.1 for 2a). Ex,n the 
difference between a cellulosic manufactured fiber and a 
synthetic manufactured fiber. 

c. Describe the main steps in making raw fiber into yarn, 
and yarn into fahric. 

d. Assurne you will soon bw.' a new garment or other 
textile item. IlI your ccnniselor vhai tiber or biend of 
fihers you want the item to be, and give reasons for 
your choice. 

3. Do TWO of the foliowing: 

a. Visit a textile plant, textile products manufacturer, 
or textile school or coflege. Report on vhat you saw 
and learned. 

b. Weave a beit, headband, place mat, or wall hanging. Use 
a simple born that you have made yourself. 
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c. With a magnifying glass, examine a woven fabric, 
a nonwoven 	and a kniteed fabric. Sketch 
what you see. Explain how the three constructions 
are different. 

d. Make a piece of feit. 

e. Make two natural dyes and use thern tu dye a garmerit 
or a piece of fahrc. 

f. Waterproof a fabric. 

g. Demonstrate how to identify übers, using microscope 
icientification or the breaking lest. 

4. Explain the meaning of 10 of the following terms: warp, 
hirness, heddle, shed, ararnid, spandex, siiver, yarn, spindle, 
diseaff, born, celbulose, sericulture, extrusion, carbon fibers, 
spinneret, staple, worstccl, nonwoven, greige goods. 

5. List the advantages and disadvantages of natural plant 
fihers, natural animal fibers, cellulosic manufactured fihers, 
anci svnthetic rnanufacturec! fibers. !dentifv and discuss at 
least faur eco!ogicab concerns regarding ehe production and 
care of textiles. 

6. Explain to your merit badge counse!or, either verbaily or 
in a vritten renort, five career possihibities in the textile 
indusuy. Teil ahout two positions that interest you the most 
and the education, cost of training, and specific duties those 
positions require. 
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21 st Century Textiles 
Dc voc li:: a nylon wh.±±eaker er raincoat Do von pack a 
Mviar ernergencv blanke. and camponis? Are anv o 
veur dothes made ei poi i.2:. .n whole er in part II veu are 
not sure. look at the sew :el. Chances are von hav iIrts 

:ercem cotton ar.5 perceu: 	ivester. er  a- 

n 	

50-50 
tWC. 

swered ves to anv ei these quesrions and ..... 
prob: 

 

'7 

'11. then von are wearing some of the same fabrics 
that protect astronams when thev gei on spacewalks. 
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Nvfr"' i 	'n!ex are 24o used in 	1rntnts and other 
:: 	01 

 afetv nu 	:rtt cotniion 
..i the Arcic. the US. Aniiv t.: - 	nvon 

:aorL, :. 	nsutare seIters that ke: the temperarure inic 
:rees when the temnera1..:- ourdxirs drons to n:::: 

degrees. 
Fabr.  

.............. 	 a grand 
scal€ 	::::fismad:: :.s:::::. 	Rvclaversoi 

ICt ..... 	nil 	•• 	r. The outer 	v:-'r 
•fion 	- 	i wau.... ......... 	i.nd easv::: 

These- 	: :rne 	r zrnazn 	.......... which 	:c 

r 
hght in duiing the day. 

• 'rgeons repace diseased areries with artificial arreries 
irr or woven from fibe 

• Nv::. giass. and ::..:r high-tech 	give streng-,h to auto 
hodies and Sports  

• There are read-:ving iahrics and eros::::-conlro fahrics. 

• Filr - - .::. 	e1ectron: ::: it boaros. 

• 	Fit€;s - ........................... ---r 	fieJs. 
insuk::::. 

• !n sorne buildings. combinations ef textiles and pI 	:s have 
rep!aced sted  
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People use countless 
übers and fabrics in their 
everyday lives: ciothes, 
carpets, curtains, towels, 
bedsheets, unholstered 
furniture. Add to that list 
boat saHs, bookbindings, 
bandages, flags, sieeping 
bags, mailbags, airbags, 
seat beits, backeacks, 
parachmes, wnbrellas, 
hisk€'hiIl nets . Stop 
and look around you, and 
you are sure to see items 
this list missed. 

High-Tech Textiles 
The textile industry is among the most thor-

oughly modern of all industries. For exampie, 

robots travel around yarn-sp n n ing machines 

and automatically tie broken threads with no 

heip from human hands. Computer-controfled 

knitting machines can be instantiy programmed 

from a scanned photograpt to knit the image 

that was scanned. Other mechines and pro-. 

cesses produce three-dimensional wovon corn-

posites for such products as kayak.s, canoes, 

and extreme sports gear. 

Fiber, Fabric,Textile 
What is the difference between a über and a fabric, or between a 
fabric and a textile? You will see these words many times in this 
pamphlet, so take a minute now to be sure you understand them. 

• A fiber is the thin strand or filwuero, either natural or manu-
factured, that is formed into yarns an,'theo used to make a 
fabric. For example, you might say, "This fabric is made from 
cotton fiber." 

• Another word for fbbric is 'cloth" or material.' You would 
say, for example, Good ciothes for hiking may be made of 
wool, cotton, or synthetic fabrics." Fahrics are constructed 
[rom übers. 

• Textih' generaily means a wovon fahric, bot all types of hbrics 
are considered textiles, including knits, felts, laces, nets, and 
braids. In the textile industry, the fihers and yarns used to 
make fabrics are also referred to as 'textiles." A textile can be 
a c!oth or lt can be a über, filament, or yarn usecl in making 
clotli. In short, anything fnade of fibers is a texiile. 

Many of the words people use to talk about textiles are centuries 
old. The word yarn, for instance, came into Eng!ish so long 
ago that nobody can say exactly whon lt was first used. Other 
textile-related words are guite ne'. Aramid has been around 
only since 1961. The glossary near the end of this pamphlet 
will heip you learn the special language of textiles. 
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A Little Textile History 
\Ve ::.: never know who niade the first thread or the first doth, 
or wi::: :: 	:::•: froni. Pc:.:ps some eadr hurna: 	aw 
how :: 	...:.-.:. ::: ;Iant übers - ....uld be rolied iogeth::a 
f......... .......z: 	iuId not pull apart. Mavbe tI: 	saw ::ld 

...................: 	....... 
.: ............... 	.........sfflrs. Mavbe people 

- :1.•r . .:::r:: -. ............: 	 s .. :.e webs or weaverbirds 
build nesrs. 

: know rnat u::; . .: :.: . :: 	::.;: tnousands of ve: 
ago. I;:sv wove 2ras :: : s ... .....-.s. .....::.es, an thin str 
fw.::.:m w.:::h ..i: :ade fish:.::s and haI-.:s. Soon 

after.::- -; cornNn:.............:.:i1es of hasl:.:i 
rtvin 	10 crei c 	iiiats and, in 	i 
tiner weaves. 

Adventures in Fabncs 

: 

new 
IIC,W t0 w- -V- 

	 Arnencas native people, such as this Navajo woman's 
ancestors, wem weaving beautiful fabncs long before 
Europeans began explonng the New World. 
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Frjm he Srinis. tie eopks of ihe niecas 
:::t wool. For exar:::. 	CcroiiIo and Ls :and ::: 
diers searched the Sc . . :. 	. :.. 1540. thev €: 	few sh 
;he viliages thev ;shei, 	taught :he amerIcan inan 
h:w to use wool es thev use::. ::.uon for ankets. c2thing. nd 
serren 

Cloth in the Colonies 
In the northe::: :okmes : \ew Engiand and New Amste:-
dam. makng 	 ran: da'; invhv In 

:h famliv to :::: 
a :eian at 	a: cf 

cimh each momh. 

	

Theo. 	:;:t a .teeI 

:ok: .. . 

:: vorkeJ 
everv spare 
moment at he 

spnaing w 
and bt::: 

In the %3Ke ( 

athnJers hke Damei 
ne, famihes wem west 
:anvas-covered wao 
p:aine schocners. 

;enlers wore shirts a 
n i:chv fahric caIIe 

-haf ilnen and half 
s4der::i the fron- 

Spinning wheel 
	

unfrms o wao:. 
dezh was 

t - : tt:::.s,andr:otofar 	:::i: 	:s:omaredwiih 
Ma 	"ziecs. FbedmG er 	:::::::: ..•j:c a st 	fweath 
and we oiien gven as ghs i«  ::rcs came 
f:orn England, where several textIe m.: :h,aes tme : a ca invent-
ed. niak:::: ::ssibie to rnake 

es t:mes more 
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A Revolution 
T' 	iC ti 	n lish shipped tc .: ::Ionies was a 

..:rce c :come, so Eng4ar.1 .:: :areful not te 
develop their own textile in: thsh govem 

-: :tssed Iaws ithrb-id 	 z t;.tep er make 
E'efl!U:llv. rhes€:her 	 taxes led to. 

volution. 
When the R::.: .narv Wi: 7.:as w: - : and the former 

oionies became :.. 	States, thev .:ii did not .::e a tex- 
[ile indusir. The 	1 English we:: Drbidder. :: leave 
J. i- cm:::: es with : ::ile machines, or the knowledge c ...... mv 
to make them. 

Then alorig carne Sam.. SIaten who cme 10 America 
after ser:::c an apprent:::.: .n a textile wl.I :n England. He 
knew how much the Un:::. :::es needed textile mills, so he 
memrizc the cstrucon .:: veii :ce of textile machin:—: 
used in :::]1 ei 	time. Ir. 	39. lit :rrived in Rhode Islar:: 

as a farner. Siarer huilt a 	:.:: machine ar:..: 	e 
ather equiprnem ::ded to onerate a mi 

The new so:ng machines and po ....: looms helped bring 
about Ar -  s;. :: industrial re::lution. w.......- pov::-lriven 

handwork. 
Slater was building his mill. a 

New Engian: :1.2 :.iteac:.:: named Eh Vhitnev watched 
people on a Gec::.: plantation :.:ning cm:::. hv band. 
After manv experiments. :-.:worked ou.  
-'ctn en2ine." er cet:::: gin." which 

.... aicking 	:;d debris eilt ofthe :...... 
In made grolving cotton pre:':..le in ihe Seuth, 

u is:.: :r more raw material availaie 10 the mills in the 
Norih ar::1  

::provements in stearn engines and the imroduc- 
ectricitv. America's tex::s industr' :irislied. Bv the 

:f the 19ih centurv. textL:i were the ::gest industrv in 
:ountrv. 
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Natural Fibers 
Vor 	oi human hstor, Deople could make fabric ei-, : rom 
natural fibers irc::. alan:s .nims arid minerals. The major 
natural fibers ar canon. iax, woo. and silk. 

Cotton 
Canon grows in putrj masses frem the suriaces oi the seeds in 
the .: an plant pod or holl. lt is the most wideiv used of all 
plant fiers and is the worIds main ciorhing fiber. 

Varieties 
and hoi 	............. .::. 	the world 

;ccanan 	......: 	.::. :::::s The 
in India ma; 	.:•: .: .:. c:::.v canon 

rorc* 	:h.a:..r6O: 	o.TheNileRiverdelrain 
Egv 	;. 	good for growint: :: and the people 	:he 
pha 	ie high!v skilled :i : 	 n fabric making 	e 
Eg.:: 	riet jos of cdnon are 

....... : 	 isar 	.:::.::.: 	........... nalongthe 
Caas;. 	i;c .... .......... :1:: ::i:sr and Irest 

fihe: 	:oran lvpes, use: 	-::::. :ang thre:. and 
tabr.:s 	hat 	:::::: filk m meir luste :. 	 :: 

namea ior th: ?.: : American 
Pim: ::d Egvptian Sake 	:..::.: 	:. :..ared canon 
gro 	. ...rt ihe sou 1: - vestem 1 	c: 	tat-,-s. 

Upland 	:: 	...:..:::......... 	:tton :.:::.ip 	rr: 	...... 

oc 	 .: ...........oasi. wh::. ... 	Itw 
name. Cc::::: .... .ii is not as lang or a-:; strong a fiber as 
Pma or wea isiai:d. 
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FIax 
ber o: Uite:: :rne 	- :ie aner staik 	tre ax pam. 

the cotton 	tiax :L;iv a woodv st rane aI!etl 
, whch rm a major part of the cd ;va 

an ce1ILiIoe. a:tJ CCLIe "i i-bei z 	mc 
and eaves of manv kjnds o' plar 

iineri s f 

oatf-  bers 

L~~ 

FIax field 

Linerfs repnaion for e!egare 3nd qua1:. 	z dt:e 	' 

iattre 
 

o ; 	fiber. Fax is a loz g 	::ooth ther. from 
inch€z:. 	whjji: 	nake t . 	 r 	tws: 	.:n.s 	1rh 

fli iui 	ends. !ea;ng a zrip. 
Flax has been used since ancient times to deanurface. Flax also has a 

make fabrics.The ancient Egyptians grew r.axax thal 	. 	 :he 

flax along the Nile about 7,000 years ago r 	1ir-r. 	Lii 
 

Lrnen mummy wrappings from Egyptian 
-r- 	3h- - 

tombs are still in good condition and to rnv i 
this day hnen fabncs have a reputation - 

for durability, beauty, and luxury. Most of lar as 	fahrc hecause 
the worlds flax is grown in Russia. it ca: 	and eva .. .. 

persf 	vhichI 	skeep 
the t 	- 	 hodv co 	1 also . 

- 	 q 	 - zan:- 	: 	: 	±•.nd...... 

F 
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P re p a r ing FlaxFibers 
.xeed in 	z-. -,nme 	er qualitv Iinen. The 

.:epuIied :.:: :hheg:::::. ::: bund1es.andded 
in the sun. Then the iks are scake: : .:::er m decompose the 
outer staik and e inner fihers :::aiable for gatherin.g. .. 

rocess is called rn ::- The word res bIes the Fnglish wort 
roEting and acti a kir.. or 

-s soac 	:e nass 

sse aro.n c :e 	n's. 	ce-s 	senssec 

* 	‚-t 	sr. 	-s 	oe 	nnces 	ax an soann 
ers. s -- s j--s 

Aft 	:i:::, the ilax is dried. The final steps in separat- 
ing the is:. :.rs frorn the c -.:sr stall, are brs: :i 	.:1ere the 
t:sss are ct.. 

	

	irchin.g, where the:::s : ::.: s:e removed; 
.hich is (-a jng ot: ......... . :s:htens the 

:::ers.TheIong 
-j  ~ ,heal 	r h - nu.1itv items 

Ll ecIc 	Jot 	hort 
aI- 	areued. 	..-- 	.. 	 .- 	 ...- 

em .uih as ih n 

Jute, Hemp, and Ramie 
Oths: :iants tre an inrs fibrous grow. hke 
tlax. ::.n ca:: ± separat 	3nd sDun. Ju:s a 

:.asscfibertrom 0:.s: :s:: 	::. ... in 

tantusei; ..flthL..:r5_.--_Cdll 

hurlap. lt is 5.: ::.uable fo:  

and as a backing on carpets 

‚ ... 
1 	r- 

Bunap 
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er 	me 	e 	emp pam s wov srer. 
ake r:pe, 	1 :ve Eern' 

R3e is be: 	:an b mo:e 	ee icng. T 	he:5 ar 

tie so-es e 	Pun igktv a: 	.. .v:tht2n 	gre 	veh 	'tre pLing 

r 	:eaknn. 
bers. and a 	an Easr .-:a; 	lt 	as.' 

s ese:a. as Ca 	nd h.•.::: t 	::ce a:n 	t.es. Ranl 
aairaI vmte 	ccr, has a hgn :ite. 	:ilar 

1e' li 	e' ra 	h 	 hr.. 	'e 	'n 	r 1e' 
we 	Ths 	.tt li iz abso::.. ::k' 	kI -:. and 	naturallv re 	ta:trto 

- 	 a.. 
ardts 

attra res starce VVooI 
:0 rncew haie 	Pe: have 	 ee - 	 O.ce0 veas. 
iade e hstorca.? Earv l:erie:s . : .:enrra As:a fi::i that seep we:e easv t 

ta:ie. s:aed :oether. '.ere rot fti---. a!xt:t ha: 	are, 
000U -. - )! such 	a s:rerchahe, 	:-ahle f'e: :hat :u1  
ers as ropes, 	e';e'thng frxn d:thesia !anket. :tg. and en:. 

Bv 4X c.c, 	.. 	 ama tw ne, sa s. 	:vearig E 	-,2, 'flez made :f vc ):er the 	and 
a" caivas n aH panz 	the ;v.rld. hreeer ha,- 	t 

What IsWooI? 
ain 

caMei Ke:a:in Kerat:nfsiz'nnd nci 	:n v-v and han hut 
the 	:‚.t;v, ani i;:uve 	;raumaIs: the saes o .  

repies: a± rhe feathe: 	hfr.s. 
s:re: i:a b e.  

lnge het ua': be stre chej ict 
ear': tve :s atv eg:h 

eng. i. - h c:. :terst 
akes tv:en fahh:s :mfoi-tat!e. 

fhe warmh cu ;vasle:s anmes 
rxn :he :s:u:a cr:rp er vavress 

tating ar and creanng an 

- 	
J 

bulk 

aver. Ths s:::.•: ;vaness 
L 
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OtherWool-Bearing Animals 
Some wool comcs frorn ininials other thaii sheep. These 
wool-bearing animals inuluLic the camel, alpaca, Angora 
goat, Cashmcrc goat, Ilama, and vicufla. 

Camel. Camel's-hair coats are famous for their softness, 
durability, light weight, warmth, and natural tan color. 

Alpaca. The alpaca lives in thc Aiidcs Mountains, and its 
wool is prized for its silky beauv 	stnngth. The wool 
of the alpaca is stronger than sheep's woI and is about 
6 to 12 inches lug. 

Angora goat. Angora goats were first 1 T 
domesticatcd in ii:rkev. The lang, sibky 
hair of th0 \ 	‚ 	is known i 	 ‚ 
mohair. (The fiber calicd 'Angora wool" 	J 

'T is reiilv the hair of the Angora rabbit.) 	/ 
Mohair is Iustrous and bis more resil- 	- 
ience and hounce than sheep's wool. 
lt is popular for men's summer-weight 
SUiS and in bevor grades of upholstery 	- t 

draperies. Because of its unusual 	‚ 
whiteness and luster, mohair can be ;. 
dyed very hright shades. 

Cashmere goat. l he Cashucre gaat is 	
/\ngora 9oat 

a n,iti'•e of ihc Himalayari Mauntains. 
Sofi rhers from its fine undercoat are spun into a spongy, 
wooltike varn. Cashmere is satter and lighter than ward but 
less durable. lt is popular for sweaters, scarves, and shawls. 

Liama. The Ihrna is related to the camel hut is about one-third 
as big. II is a beast of hurden for the 	COiCS of the high Andes 
and has haft willi good insulation qualities. The hair of the 
Ilama is not as fine as that of its relatives the alpaca and vicuia, 
but it has marc colors. This makes possihlc niany beauiful tones 
when blended with the softer hair of its relatives. 

Vicuiia. The smallest and rarest of the llama family, the vicufia 
bives wild in almost unrc'ac1ahle mountain hcighis, whcrc peo- 
ple ordinarily caunot survivc without extra oxygen. A single 
vicufia vields only a quarter-pound of hair. lt takes the hair of 
40 animais to gel enough fiber to inake a topcoat. Not surpris- 
ingly, vicufia is among the most expensive fibers used 
in suits and coat fabnos. 

TEXTILE 	19 



TI 
If von have ilone any nature study on the life cycle of moths 
an  butterflies, you know they go through an astonishing series 
of changes. At one siage, the caterpillar creates a casing or 
cocoon around itseif. The caterpillar of the silk rnoth (Bombvx 
mori) squirts out a fine, continuous thrc'ad called a filament 
through a hole under its chin cailed the spin-cret. With its 
head, the silkworm whips the filament around its body in a 
series of figure eights uniil it is enclosed. 

In cauniries where siikworm production is important, 
silkworms are carefully raised on clean trays and fed a diet 
ol young mulberry leaves. To produce a pound of silk fabric, 
silkworms must eat 200 pouncls of leaves. In Japan, raising 

siikworms and 'harvesting" the filaments has been a 
major industry for more than a thousand years. 

The origin of silk-making goes back thousands 
of years earlier to China. 

SiIk's Origin 
According to legend, a Chinese 

empress discovered how a cocoon 
coiild become unwound when one 
feil out of a tree jota her cup of 
tea. In the hot tea, the gute 
holding the filament together 
melted, and she could see the 
finn', thrc'adlike mass. A little 
experimc'nting showed that this 

SiIk COCOOflS 	 nearly endless fiber could be 
spun into fine yarn in tuch the 
same way as cotton. When woven, 

the lustrous yarn produced a wonderful cloth unlike any other. 
The nobility thought this new cloth was a gift from heaven 
and decided only princes and princesses could use it. Onlv the 
Chinese knew how to make silk textiles for about 3,000 years. 

The making of silk was a closely held secret, but there 
were people ready to risk torture ‚ind death to take the secret 
to their own cnuntrics. Silk was carnied 10 the Roman Empire 
by two monks who hid silkworm eggs in a hollow cane. By the 
1200s, ltaly was the major silk-weaving country of Europe. 

Whcn America was colonized, some people thougltt the 
New World rnight be perfect for sericu/iure, as the raisitig of 
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ilkworms is c!ed. King Japiez intro n:ed lt imo 7he Virginia 
Coionv. ::..i Ben:.::.: 	rank.:: :ried ::: :::.:urag: :he industrv 
uri:.::i. a idvoluüon. but the silkworm never did :.. :n the 

Norm A:::5:ican cilmate. 

Making SiIk 
Manufac:.. ::::c .:r-c:: . .............. :. 	 : 	 . 	 ::ie tiflV €:::::: 	::le 

:1:. 	:.. :: 	1 -vae eat :..::. 1  5 i 

thev su - - a ig 	- ihrcccconn DA 
caterpillar 	::: 	:.lf in one co:: . 	 -. ::.. 	s: k tilament. 

The nmsne: :::coons are p1.:: ::.:::: 	:rer to d::e the 
ummv substanc2 :iat holds th€ ..i:. iii:..: .0 togetL: 	kVhen 

silk is looser.: . .....:::ment m faur ro eight cocoons 
er 	mied und t . -ei.: 	: 	 ::.:: :::.::::t wit..sveral 

riy t. ei iManh. :. :':::.,•: 	:.::nd. Tc result- 
:alle:::rw silk, 	........ .:: 	.... 	.:f 48 individual 

silk i:i:::rs. The t::::.id is cominuous and. unlike the threads 
spur :::rn other : 	 such as corton and wooli is made up of 
ex1r::::lv lonn ....... 

Mineral Fibers 
to übers from piants and animals. there are 

rwo imc.::...7 .......... 5ral sources of na::: .1! fihers—asr::as 
and glas. 

Asbos is a hard mineral .'; .:: ': unusual ihreadlike 
makeup. The rocklike ir.;: -.2:al c.2:. a ::.:: 2z nd t:: itbers 

make v 	itd then co ' 	: 2 sios will  
I:able in i:.s.:lation and o .::: 

sbes::: ...... :'s. hr':::: can cause sedous lu:.c :Iis-
Uni . . ::.:es, gOvenlmE:.: reuianons 

;sbesros be: :ato the am 
::: ::::.:5:.:.1 ::i!c::.:5:.. ...........‚z sand. much like 

:.....: :.:e beach. M€'r.i 2 	::..... :-: s::::: .. ........ 

wov.: ::..... : irss varns are ::2:::::I and canno: --.r :: .......d 
bv .......Ight. mo:1.... or ci:::ticals in the air. 
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Manufactured Fibers 
In «-. Engiish sciemis; Robert Hooke s.c:ested it r.cIu bc 
possibie to mal a 	hat would he ii no fuliv as gond. 
nav hcue ;nan sdk. -. he rirst paten; Tor arnnc!a; sdk' was 
ne; grant: :mtii 1 S . ::: Swiss chemis; named Auden;ars. 

fihrous innet :::k ei .: ;uiberr tree 
and go; liquid ceiwiose. He wade threads ein nv dipping 
needies in;o rhe liquid and drawing them oll , . 

Microfiber Facts 
Microf,bers have been around since the tate 1980s. Depending upon 

how lt is processed or spun' this amazing synthetic fabric can have 
exceltent breathing and wicking ability, be resistant to wrinkling and 

abrasion, and be wind- and water-resistant and quick-drying, making 
lt a good choice for active wear and outerwear. 

Rayon 
In 1Si 	::.ch chemis: L.i:.re dc Chard.:: 	::s:d a 

::?aris witi-. e iigJ;. smooth. Ins; .. .........nics he 
rnaee irom artificial s;iiz—a fiber we rtow kno;v as nvon. In 
the U:ni;e-d S;a;es, ne artemp; te produce anificial siIk frow 
ceilulose 

Acetate 
in 1.S9.. Arthur Linie ei Bes;c. ::rtenred ane; her substarice 
wade irom ceilukrse. caiied n:.ie. 1; origiriaflv was uscd te 
mace hirn and lacauer te s;iffc-n the wing fahrcs ei airpianes. 
Bv 191. h;e spinnin ::in1-i.:: :Eeve'kwed to rnai:c .:::e 
ff[rs aIic -- ri acc;a;o e o t,  inu and wone rtou; 
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Nylon 
la 1931 A ieiic::. hen'ist Waiiace Ii Carct..::s told the world 
alo 	fih: .:e caled 	ii was 	 n and 
nckaai:. the 	. : 	Nvloa u.- 
chemicz. 	:.......... in terroleu 	 :s. 

The Eirst experi: ......its used nylon as se'xing rhread, in para-
hute 	::‚ and in womens hosier 	.: i De:em 	1941. 

tie Uni:5L $taies entered \Vorld a: .. -.: everv hi: : nylon 
needed :::::. - chutes, ::s. tents. ::-: s. :onchos, and 

other rniiiiar sulies. II was even used for a h ::-ie pape: 
irr iJ.S. — ev. 

Aft: :ie war, the demand ::: nylon stockings was so e: -... 
us that :::: :11 nylon was rna 	.nto hosie. Bv d. ne 

940s. nvon also was beng used in carpets and autorno- 

Olefrn, Acrylic, and Polyester 
Another svnthe::.: :iber that is es;- . 	::od for carpets and 
:r?iolst 	s o 	which dates ta:: ..... . Ok: flbers are 

....resis 	:ins. 	hct rnak:s .:. :ful 1:. :iificial iurf 
for athL::::::::s 	.-•. s::: . ...................... 	:: ci- 
Oped 	:..r ... ::::r 	:::: ...............:± :: :: 	ce 

•rsmnd  
Jlefi:: :::: :. 	s:ndb::s ire Ls:..... 1tighwav :::sh 

u:iiu 



•:mer rd on !ev. w preve 	O!etin is igu- 
::.d will fi::.: ‚n water. :v:king u deal for such 

. 	 items as ei ab. . hie preserv.:s .. - ±. :rrne ro'es. 
': 	 Ac::c. 	. 	.1unutacture uLer, came 

into use in :l 	-. .. 	 e phrase wash atd wear 
was cenej tc:..: 	.:v Mein :: :ttn and 

er - c ironin, . 	au"denn. 
V 	 cilc 	 u:rave1et liu, so i 
\ \ 	manv uses in suc 	:::..::: as awuings, canopies 

... .................. .are. 
Athe:::: 	hat made the 95s vasn-aniwear 

was 'v;es: -.. ........made with polyester were tvrink-
resistant 	most v.±.::-v 
said manuac:u:ed ii:.. - . used not oniv iu Cl( :s hu: 
5edsr'reads, sheets, 	curtains. furnutu:e, carpes. 
beits, t.oses, hackpacks. luggage. airbags, and highoeriornance 

used bv arhietes .: the mdiurv. Ins ..i::ing poivcvcr 
hrerfi—out : :he test hv chimbers ort Mourn E erest—ts used 
in seeping b:r parkas. and other ccd-wea:her gear. 

Spandex,Aramids, and Carbon Fibers 
and su-- 	z -. -  	vre 

duced m the 	The narr.c n:::dex co::. s ircn :. .: ... .' rd 
epar.ds —ws: :.::range ihc-;;;s. The U.S.space .. 

became a maier .: ei speca! new hbers, or eevthing from 
as:ronau:s :iothc 	nese CIrtO5. Vh. Neu 
Armgmng 50! fCC.i vi L' moon CC 	:c. :. his ;unar 
soacesut included mnthple Iavers c'f nvin a: ‚. :ramid iahrlcs. 
an earhv vors..:: :i : 	wen: bv  
30 w e 

The fire.protective fabric used to 
make firefighter unfforms 

7

the 
Same material used in gear wom 
byrace rar djivers, anaramid 
fiber calted Nomex 



4 ramd fibers are hicreasingiv bein tsed as reDlace"e": 
fer 	:.erglass. :.z:estos. and alurni: i. Yacht_,; use 

s of aramhi fibers, Skis 	 r cores last 
ion . 	perform :ter. F:: 	vear aranY: 
tha 1: .: :event rh::. from 	death in fle:.. 
high-speed cras.. 

abon 	:-. are extremelv strong, stitf, iigl.:. 	:ers 
ofper!v pure c;an made hv baking er cha:.....: 
pitc -.. :r acrvlic fibers at high temperatures Th€ 	to 
stre:::Iien a.:: :::s and spacecraft The exhaus ::.::as of the 
twc .a:e h..........:::: 	." fr tha 	ace 	inro orhit 

30.t 	:. : -.±s: a:: . - r.ize: :harred, 	Three 
made from carbon fibers mav sornedav 

:l in such :::Dducts as automobiles,  
b.a;:g srucri:s. 

Lyocell 
first produc:-...n the Ur ::a.: States in 1992, is a relative 

oi ravon. Like raven, lt is a cclii:. : e fiber. lt is s:: 	absorbent, 
and easv to dve ¶?nlike ravc. f: : 	wrinkle-iree.  
proper rinish is 	:lied, Ive: . ......... be sateiv laundc:::a:aome 
and res-, : z:z Lyocellyarns 

have an especiahy 
How Manufactured Fibers Are Made soft and uxurious 
There a:s'wo rvpes ofrnanJa:::.:: 

touchthat 
• 	c:i:::.-: fibers are irae iiot: u. - 	in trees er cther 

e:an 	iavcn. a:etat. :nd ivoce. rnakeisfabric 

c 	........ .z manuracturE:: 	ibOFS. popuar for 
• 	S:'::.: 	: tih€: z :ome frei:. 	::i±s rna:: :::::- jeans,shirts, and 

eerre.eutn er iiaLural gas. 	. .........Luheuc licefs, are 
polyester, nylcn, acrvlic, :... 	. ....pandex other garments. 

Most manufacn::± fibers an- cr.:::.: :. 	::cing a thick 
.i.::ut like cold honev. through the iinv heies 
cievc: :alled a 	nac': 	:a 	pinneret:.at 

make n::: manufaaured fi::: 	:.:- sirnilar 
hathreom shower head. A 	.::eret rnav h. 	:::: cine to 
several hun:::J tin: .:: ::..:.: 	The .::..: ::: 	:it ef die 

hv. den d: 	'ct si;gs thaz 	ai -ari 	be: 
erc.::eered hv changing die shape 

hole z 	 ects. 
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Spinning, Weaving, 
Knitting, and Bonding 
Most textiles are inac!e bv Iwisting fibers imo arns and ther,  
weaving or .:::Ting 	varns mb fahries. 
• Twisting :.: 	er to make t..... 	x varns is 

ca1le ........... 
• Crossmg mreads or varns over and under each other to form 

fabsiscrin 
• Lnop: .: . :. inte:......ing varns is knin.e. 

Textiles are also made by bonding fi:: 	to- ::h r to form 
icsthatare:..:herwovc. ..... are 

KJlOwn ......ou':cLs. 

Spinning 
Mos • 	have what i: Ued a slapie Iengi:. whk± 
usu. ::: ::....rage Ienh. i.'.arastaple CollOn.  

	

:::allv rang.:.c 	.5 to 1. 	urhes Ion--. Long-staple 
CCLI....... : :-: ::e abc ... 1:: inches bug.  
fibe  
But.:.:: :Y:: .... .. :.:..::::r:1gthsfo1c.•I..... 
withco.::: .. ...... .::.cI 	.....:1:.-.. ..... 
these inhvüuj shc:. hers MC rwjeü tutu a strong. contmu-
ous varn of a vorkc:i:: bength. 

Hand Spinning 
Around S OO La 1 91 i-klX) vears aoo. mc discovered how 

10 work .. :.:-. 	.....: 	::.:::: 	::: ::.i the 
.i the art :: ancient 

Egvt 	. .: .t ..: 	isit the Navalo ir. : : uthweste: :. Jnhed 
states. ....... wih sah see ths var.: :-:: • 	 s: 	:u. 
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The 	 ohwe!.:: 
After cara rg, 	end c 	ici—he 	aff 	snc va :ucked under one 

an extra steti 	iirn 	ica':e the handr 	The irne: ie a :he chmp n 

	

Z 	t L 	e 	1 h 	T3 

caed cc'nbng 	.he ihes rnughiv btc' a z:.:.g::ke rns Thi :e Ing 

may be d. 	tci 	airached n :he weighted sp 	eAs:he 	:zier vi:ed 

ber, n caued the spinde w)rri. :cw. The :umine. 
fdrft'er St g1ter 	inde fzhe::. 	eied :he vr 	.irni, :Lzeadiike ickne5 

b e rs and 	redv 	ue 	..eaving. 

gettIeT ad 	Machine Spinning 

ntie 	Tne seps hai: -nners ge thrgh in prearcg vcch ci:on. 

lax ire ti2 used- Bu in e"?e :n& :v:he s:e are 
sarre c rection  

ione b: rnachin inar seea up the :ccesse ::enendeisy 
Cobed fibers 	 nahe manv:irne rncrevarn 

nake 	 Step 1 —Opening and Bending. Compiesse 

raw tben such as haed cotrcnr.a:e::c. 
re ena:aae and fLIh ihe fiers. The übers are hended, an- in 

für -tens 	 the caef 	:he-, -  are alsn :eaned. Ehe acse fhers are 

as combed 	 nnon 	 :.. 	 .. :cess. ca:aIns. 

perca e &iees, 	
Step 2—arding. The fh-. 	. :e: giarn . 

rees rhar are 	 • 
ßtit 	yarns 	ehe bers Thisurnanghng prncess is caed a'±ng. Carding 

are onrj carde, 

	

	'. :1: 	a weh 	iheshhng ifl :.de:r:echons. T: -.:weh 

ci cared fibers is ga:hered in -,o asc. un v:sied. ::he 
not cobed. z31 Yuh- - - shver usuah. a5uire 

[ 

............ 

Carding 
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1 r1j 

Spin n ing 

ING. \ 	:.. 	.. . 

Step 3—Drawing. Several slivers are fed together into 
machines called draw frames. The clraw frames draw or pull 
the slivers together to further straighten and b!end the fibers 
and make them more uniform. 

Step 4—Roving. In the process called 
roving, the s]ivers are pulied out 
(drafted) even more thinly and then 
gently twisted. 

Step 5—Spinning. The roving is 
drawn out anci given more twist, 
becoming tigher, thinner, stron-
ger, and more even, until the yarn 
reaches the thickness er cornt 
(weight per unk of iengrhj that is 
needed for the knitting or weaving 
of the fabric. 

Step 6—Winding. Yarns are tightly 

oving 

wrapped arouncl bobbins er tubes and are 
readv (or weaviiig c„  Initting. Sometimes, if 
an even sturdier yarn is needed, wo or three 
of the yarns are twisted togetherr plfcs, 
usuah• referred to as two-piv Or rree-ply. 
Unravel a piece of string to see how yarns 
are plied to make them stronger. 

- _ 

Winding 
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Is lt Woolen or Worsted? 
Buying a wool suit or sport coat can be confusing if the saesperson 

starts talking about "woolens" and "worsteds." These are two basic wool 

fabrictypes.The difference is essentially in the spinning of the wool yarn 

before weaving. Worstedyarn, mainy used in suit and siack fabrics with 

a tight weave and smooth surface, is a combed yarn. Woolen yarn is only 

carded, not combed. Woolen yarn is not twisted as much as worsted yarn 

and is therefore softer, fuzzier, and thicker.The ctoth made from woolen 

yarn is naturaily softer and bulkier. Woolens, as you would expect, are 

what you usually find in soft, woot Sport jackets and sporty winter coats. 

1 - 	 '-"-' 	 -- 

;0  ........... 

Weavi ng 
The ei\ ' u process is hasici 	s-c o-ng ei 	er acing 
of strwghi varns. \ 'v'caving IS (linIe 	d 	flI. a re J11guiar 
open trane that is fitted lengt1vse \vith yarns callci the trwp. 

Warp yarns are usuallv strong yarns, since they form the base 
or 'skeleton" of tha fabic. 

ihc crossvke !f1Yi  or fill varns (also called weft yarns or 
picks) are worked in and out at right angles between the warp 
varns. Trai[Iaiv. vCi iedj.noioted, b u-hied s/:ntde 
in draw ttie fii 	ovcr 	nl1e the warp van's. laster fln2[h- 
ocls are tised today. Each nov, 	1 varn is a pick. 'Ehe number of 
picks per loch indicates the fineness and weight of the fabric. 

As cach fill van' is dravii throllgh, lt is nnshed firmly 
against rhe 1O ioisiy insened fit! varn. T!ns lime s continues 
until the desirecl length of fahric is woven. 
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In 	ndu 	Up. 1 12C: 	 will 
fonn th2 	e1etc: 	:- fab: 	 c.':2i 	3 protective 
film. This process, cailed sizing or si..... :.ng, maks 	ie yarns 
.*fer and easier to handle 	.:2:T 	.re attached to the born. 

e w. m yarns are wounc 2:2 2. .:::$ beam ard r!aced at 
2 	the born. Each 	::;:: 	then pass. ..zh:ough a 

her 1IP 	Th 	niim -................ 	e 

	

...;...... 	 . 

	

i the 	‚. 	 ._• 
COfl'22 	.'10V. ?.IF1 

the 	..s 	ach varpvarn  
................. 	 . fr••  .- 

- mal 	- - . 
yarns ir, 	andkeep::-m 
1ron ta1z.ig. 	 I 

	

In 2 .1 V WCJV1.1... 2roces, 	. ‚.--- 
aiier th 	-. arp varn 	in 
ldCe. iflC 1OliO\ ............. r basic 

e repeated. ::.m o.: 
v 	row. ur.:. - h 

c - -: 	d. 1: 
Step 1 —Shedding. Shedding 
means raising some of the 
varns bv means of the harncos, 
leaving others bebow. Wher. :h: weaver 
(or weaving ma:h : e) lifts the harness 
iha: h::lds (2: :2:12 	odd- 
nur:::-red 	::s, space called 

:.•d is created. The fiH :2.7:1 11I 
pass through the shed. 

Step 2—Picking. Pazs::: :he fPi -am 
t' »e she 	o': 3:g.s is caacd 

Th:s s:c: 1•.222S the fihl vamn over 
and under the \V2 :: yarns. 

Step 3—Beating up. To bear up means to push the iii! varn 
TV against t: varn :t 	7:222252 :.1:s:: 2... rnbhike 

called a Th: .::.ve: .v 2g:::52.2ine) levels 
the har:,e-ses and, with the reed, pushes the newiy woven pick 
cornpactly into phace to tighten the weave. 

Step 4—Taking up and letting off. As 	::oceeds 
pick 	pick. ::c- :::iishe. c.........mne................. 221) a bar 
calbc: :he c** 	or apron bearn, :: •:)f the born, 
and more '.'.: :' is brought on froni the 	:i heam. 
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SwifterThan a Shuttle 
The reec and harneses or 	looms nove mch 'ser 
than 	eve can fc•v. 	looms ";::e wh 

Modern looms sL: 	On a rap: .: 	:i, a mechanical arm cal: 	apier 

can nsert picks g::.......yarn and pa2S lt on tc 	s 	nd 
rr:.: 	the shed. 1:: 	proiectik' 	a buIc 	Tectile 

at speeds UP to gz 	:a:n and shoots lt through the shed. Jet loc: 	use 

300 to 400 feet tiny je -, s af air or vater to blow or propel the filling through 
the shci. 

per second. . 	 - 

Air- and 	:er,et machines are the tastest methods 0f 
weaving toda: .....iey can insert up 10 1,400 flhling yarns per 

minuc. 	:c::c.v mac 	:n insc: four fihling yarns at 
a tim:....................C00 pcs-.:  

Kin ds of Weaves 
vea'.'e will look hke as h cop'es frm th

. !oorr! 
deper 	.'avinwh 	....- the 	ss 	 the 
warp :;:i 	: 	 . 	 :::s slip throug: 	Z. 	:;'hcated 

:o 30 har:esss, : - .i 	ior the simplest 
cc:.s::.•::•.::. 	 arnesses 

Plain weave. 1 ...... plain weave is a 
si;:He interla .:;: of warp and fill 
an Hs ve-;- used mk.. a:s of 

Jcs, 	0 i;.;nd 
.:: 

Plain weave 

Basket weave. The basket weave 

	

a \ariatlon of 0:- Aain 	'e 
tei 'f one .vrp 1: 	'n 

s tw 	mo 
\arns and to or ............... ns. 
which 	toller, Dulkit 	\tuft 
to tue 	Oxford shirti:.g s 
an example. 

TwiH weave. The visible, diagonal line that runs through 
fabric 	de::::: is a :.vll wea.e. Tle .ve:c 	forrns 
a sta!:---p loc.. In p(: - .:.ar  

.ets is also a -.;i weave. TwL ::' - -:ruction is used 
in work clothes and uniforms where durabilitv is needed. 
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Satin weave. The satin weave . milar to the rwiiI weave, but 
the diagoni .::ie is hidden so that the surface of th : ric is 
smooth ant 	:: 1ishe: 	shen and graceful drape oi satin- Corduroy s at 
weave fabr: 	nake :::r•:. :opular for formal clothes, in damask examje ofa 
for ::e hr.;:: 	and 	: 	:: 	draperies. Sc::::-.:.:ve fabric 
snag easilv. cut-pde fabric 

Pileweave. 	e- .:. 	::.veis, cor:::::ants. :... 	.ovs. and lltheoopsare 

ve!yiong.you 
pik 	. 	..: 	::iain or tiil weo. 	:.-. 
2.::ra warp or fill vorn is added and lifted above the surface io get push er a 
form ioops. 	: ese loops 	:. 	ieft a 	i z 	ath towels ars 2 ;I fabc that may 
example. C: :::e loops c5:: 	rniuped c. 	vhich allows 

rn er...r :o unravel a Iitde. causing a 	::: surface. ‚ook hke fur, 

Geometric and fancy weaves. Shirts with a tim-  geonienic  
lobby fancies." were 

oor:.s::: 	- ..... Is:.,: in 19) Thev  3re Made 
onI:s 	.:i............which 	varns in 
ma;:uore vartations than are possihle with si::::.tr ioomt 

The Jacquard born 
In 	French invs: : or Joseph Marie Jacquard created a born 
triatusedpunc ed 	::'-t. directtL  
progrs 	': 	a a. 	:..:: : 	............... : paper. Thi 

ri?iI wasc. 	;..‚tec 	-'. - s...., '', 	the ioon 
-- xian.srn that n 	: 	:-irrls .: 	- 40wn. \Vhen ihe 

1..'.hita ix 	- 	- adea cl. 'ss 	theavthe 
is 	ere 'o'r 	t 	udngm .-rds and - 	:'': tIe 

:trern 
	

of punLhed hole-- , ii ":. - 
ossih e 

 
to rnechanical. 	:eate ' 

compk 
_XI:: 	acqu. 	i 

risc &e 	 for 4, ' 
- ling ihe 	eove design. 

4 
. 

o computer 

4 	- -- 

Jacquard 
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Knitting 
Kt:..9prze 	iakin 	:.1z v ierm.::ng 
oi 	:2 ihmd kiting.. :wc :on::•:•. r pas neede

When

1 	 i 

Te 	 e var:..id 
:hryj. ql&v cea:mg a exe hiz. 

- 	 iig 	e -. 
d the :hicke c 	;ar. :he kni:rhig 

an he uSej lo makehme: 
.r he heav: :i e-sh2h sweaters. 

.nhs ae :rechahe. Th€v ove w:h the 
bov an. are czmnabie Kts ae ;varm 
eerwear because f :he ar saes crea:ed 

	

v :he 1s 	ea var. The sa:eorcjs 
the abric rea:he h: the 

g 
;veigh: kats. 

Knitting Machines 
zwc hasi: knzun macunes. 

	

itomaed fat ktnu 	ine ....i 	. need:es 

min.::e. -. -. e faz reeie bed 	 fla: fab:fc 
ke thi na1e 	hem. The 	hire ca 	;rocracii:e 

u3 	the fah:: hv addhtg or hop:n cut :zhes Txc 
d piece ::: 'e sewn :geh.2:. s fc::.. :.r: au back 

h a 	Or 3 whoe ga::rer: oF :us cail he 
in ane pk hv dro:uing xps of varn a: stra:egr pn: 
ard in :hat va ,- 	::hg the i:eru 	... r::rucua: is 

Homemade
ZOM  fIatknifte 	 . 	 . 

s a high 
.22 ::125ell 

- 
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inc circular kniittn 	h1chne nas us needies placccl in a 
circle arnund a (1FUflL Thc niachine ft'vulves, and the needles 
knit a cloih that comes out the bottom as a tube of fabric. The 
simplest circular knitting machines have only one set of needles, 
caileU cylinder needles, which •vork up and down. Fahrics made 
an these machines are caiied "single-knit" fabrics. T-shirts are 
made on this kind of machine. An undershirt is made with the 
same plain kult stitch often used in hand knitting. Technically, 
circular knitting is a type of u'efl kn/itin. Weft knits streich 
more from side to side than up and down, so they are popular 
in underwear and other light, pullover-type shirts. 

Double Knits 
Double-knit fahric is made with machines using twa sets of needles, 
called dial and cyHnder needles.The cyHnder needles kult loops an the 
face of the fabric, while the dial needles knit loops an the back of the 
fabric, Using this knit and texturized synthetic fihars such as polyester, 
manufacturers make a firm yet flexible fabric that can he cut and sewn 
ike woven fabric. 

Warp krutting is the other basic type of knitting and 
differs from weft knitting in producing a fabric that is firmly 
held n,ether in all directions, having what the experts call 
"dirucusional stability." This overall halanced strength inakes 
warli knitting popular for any item that has stresses placed 
on lt from all directions—from hairnets 10 rugs. 
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Tricot knits are an important kind of warp construction, as 
are rasche! knits. Tricot knits are lightweight; raschel knits are 
heavier. Raschel machines cari knit any kind of fiber, including 
metal and giass yarns. Raschel knits are used for a variety of 
products, including blankets. nen's suits, and swirnwear. 

Nets and Braids 
Nets, which are called "open-mosh" fabries, have wide spaces between 
the yarns. These fabrics can be made on some kinds of knitting mach ines. 
Netting is used for fishing nets, hammocks, and tennis nets. 

Braids are made from three or more inter(aced yarns. ßr&ded fabrics 
are used for narrow items like shoelaces. 

Felt and Other Nonwoven Fabrics 

The nonwoven Take a good look at a piece of felt. You will see no sign of 
woven or knitted construction in it, bccause felt is a nonu'oven 

industry iS one fahric. lt is niade by pressing fibers of wool, für, or anirnal hair 

of the fastest li 	ethei. creating sheets that can be cut and sewn like cloth. 
For hundreds of years, the basic nonwoven fabric was 

growing industries felt. Today, inanv nonwovens are niade frorn manufactured 
in the world. The fibers such as polyester, rayon, and ar,imids. The individual 

fibers may be melted and fused together, stitched into place, 
production of stuck together with adhesives, or tangied together by means 
nonwovens of hooked needles. Water jets and lasers are also heing used 

amounts to about 
to rnake nonwovens that look and feel like tradiiionally woven 

. . 

and krntted fabrics. Fhe process is much faster and less costly 
20 percent of the than weaving or knitting. 

total production of Nonwovens are often used for disposable items such 
as place mats, napkins, fabric softener sheets, dust cloths, 

textiles, and that eveglass lens tissues, tea bags, vacuum cleaner bags, bandages, 

percentage grows and surgical gowns and rnasks. You will also lind nonwovens 
used in automobiles for such things as dash insulators, hood 

year by year. silencer pads, and transmission oil filters. At horne and school 
you will lind nonwovens in book covers, pennants, blankets, 
and tennis balls. 
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Making Fett 

	

\hu can make felt at home v:::T. a few simple items. 	MateriasNeeded 

To make fett: 

Step 1 —Comh the wool fleece to make the strands lie 
::5ght and parallel 

Step 2—Put one cotton rectangle in the bott ::T. of the 
pan O 	:i: place a laver af WOOi iss 
fiat L 	:s:aIlel to the long side of 	 . 

Put another lav: xil oo top of the flrst. 
DUI with the übers paraLi o mc sh „--  nzide of the pam 
Buiki wa alternatiwa lave:s J übers. .s :nanv lavers as 

iave, the 1k..: er the ich vc: 
make. Top the stack .:h the second cotton rectangle. 
Step 
s.on h 
artdwoc..:. .:s:rtomal•:e .: 

uld be hei but not [fit is 100 hot to handle, abow 
mc 	:k to cool to a sa :::'ramure beiore doing step 4. 

Step 4—\Vith v:::  han,J ruD the sandwich. Rub hard and 
keep rubbing. Ii:: .1 sto:- : o soon. the soap and hot wate,- wil 
not :.. ;e opened the sca. af th mE 	';ool enous:: :::hem to 
catch on each oter, and vour fe 	:. 	li aj 

Step5—Rinset 	................. . 	. 	.::: running 
to tlusb out all c 	scaj. 2. 	 abric. Allc; the 
felt 	:rv. 

\Vhen i. 	eh ......... xamine lt 
minder a mari 	nz: hat 
has happened to the 	:1 

vou combed s:::aFt 
%Vhat bis thts activitv 

iaught veu ahorn the dan- 
of machine wa.:::g 

ihle ding a wool 
Has anvbodv in 

:nilv ever rnade that 
and acc.::uallv 

iened a good sweater 

/ 

NädON 
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Backstrap born 

Weaving Your 
Own Textiles 
Many books on crafts show how to 
make simple looms such as those 
traditionaiiy used by American Indians. Here is a simte, 
indian-styied bdciotrap oom v0  can make. Or, 1 	o you ea 
weave a belt, coaster p]ic mat, or similar item. 

el 

‚sip 
• r 

ur 

Materials Needed 

Ei 10 icrocream sticks or 
tonue depressors 

[1] Hand clrfll 

Ei Newspaper 
Ei Wood gine 

Cord 

Wood stick about 1 inch 
,hick and 6 inches bog 

Rope bong enough to fit 
around your waist 

Carpet warp or string 
tor warp threads 

Knife or coping 52w 

Cardboard 

Thick varn scraps 
tor filbing threads 

To make the born: 

Step 1—Drill a srnalb hole in the center of 
six ice-crearn sticks or tongue depressors, 
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o. Step 2—Place twa undriiled sticks an 

piece of newspaper, in position tor the 

crosspieces of the heddle. 

Step 3—Spread glue on the twa 

crosspieces. Lay the six sticks with 0 
holes acrass the twa crosspieces, 

leaving enough space between  

the sticks tor a warp thread to 

pass hetween thorn, 	 ' 

	

0 	 T"' 

Step 4—Glue tho last twa sticks across 

the six sticks, facing the tirst twa 

crosssticks, Naw you haie a heddle. 

Place sornething heavy an it and lot 

the heddle dry 

Step 5—When the glue has dried, 	
0 

secure the sticks with nord es shown, 

Step 6—Near each end of the 6-inch 

lona stick, whittle a not-,h araund the 

stick.Tie one end at the rope around 

ans notch. Put the stick in front of 

your stornach and bring the rope 

around in back of you and 

to the front. Make a laap 	0 
in this end to slip aver the 

other notch. 
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Step 7—Cut .arp threads from carpet 	o 
warp or strinc. Cut one warp tbrad tne 

enath of yo' r nroect 	1 8 inches, and 

cut fve marc warp tbreads twce es long. 

( 

Step 8—Tie -,heFrst warp thmad to the 

6lnch stick with a square knot. Folcl the 

other warp threads in half. vVrap ihe fold 

oop of each foldod thread around the 

stick. Puh both ende rhrough the laap, 

Step 9—Thosad the hrst wem thread 	
o 

thraugh the hole in the first stick of the 

hdd!e. Pass the second warp thread 

between Um tUst and second sucks. 

Tnread the tHrd wem throuqh the hole 

in the second stick. Pass the fourth warp 

beteen the second and thrd stichs. 	- 

ConPnue in this cmv until all 11 waros 

am threaded.Tie ah the ende together 

with an overhand knot. 

Step 1O—Cut a 

shuttle auf at cardboard 

about 1 hirn wine and 
1 	 langer than Um heddle is 

wide. Notch the ends of 

the shuUie. Wind a thick filhng threao around 

the shuthe. lt you want dfferent colors in he 

proiect, use several ditferenUcaloreo f'lling 

threads, each an its awn shuttle. 

Step il—Cut twa stups of 

cdrdboard 	ncn wde and 	 - 

es lang es 'he. hcddie. 
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To weave: 

Step 1—Fasten the knot 

of warps to a chair, hook, 

or tree. 

Step 2—Fasten the rope 

around your waist. 

Step 3—Start weaving 

dose to your body. First 

weave in the two pieces 

of cardboard.To do this, 

raise the heddte. Thu 

warp threads will fo. - 

the opening called the 

snea. rut one or ine 

cardboard strips in the shed. Lower the heddte.This will make a second 

shed. Put the second cardboard strip in there. 

Step 4—To start the yarn, raise the heddle with your left hand and pass 

the shuttle through, from right to left, with your right hand.The yarn 

will tay between the warps. Hold the heddle with your right hand, and 

with your left hand pass the shuttte around the last warp thread. With 

the heddte still raised, pass the shuttte back, from left to right.The yarn 

comes back between the same warps and is anchored. Every time you 

start a new color or put more yarn on your shuttle, start and finish your 

yarn this way. 

Step 5—Begin weaving by dropping the heddte and passing the shuttle 

through, from right to left, from your right hand to your teft hand. Raise 

the heddle with your right hand and pass the shuttle back with your left 

hand. "Beat" or push the filling yarn together. Continue to do this for 

the tength of your bett. After you weave 5 or 6 inches, wrap the weaving 

around the stick at your waist so you can weave easily. Do not pull your 

weaving too tight. Keep the edges straight and even. 

Step 6—Cut the ends of the warp threads tied to the stick. Remove the 

cardboard strips and knot the warp threads together with a square knot. 

Pult the knot up tight against the weaving to keep it from unraveling. 

Cut and knot the other end the same way. 
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Materials Needed 

Sturdy cardboard 
box 
Scissors or knife 
Ruler 
Pencil 
Strong yarn 
Adhesive tape 
Thick, fiuffy, or 
textured yarns 
Knitting needle or 

Step 3—Using 	-inch dowel 

ruler and pencil, 	Weaving needle or 

make a mark 	-inch dowel 
eurv '/, inrh 	 Fork 
aboug the top 
edge of one short side of 
the box. Do the same on 
the other short side of 
the box. 

Step 4—Cut a slit ½ inch to /2 inch deep at each of 
the marks. 

Step 5—Use a long, strong yarn 
tor the warp threads. Tape one end 
of ihe 'arn to the box. Then begin 
to wrap ihe yarn around the box, 
inserting it into each slit at the top 
of the box edge as you go. Wrap 
the yarn conipletely around the box 
and continue until you have filled 
every slit. Keep an even tension on 
the yarn hut be careful not to pull it 
so tight fttat you bcnd the sides of 
the box born. When you have fin-
ished tireading the born, tape the 
tail end of the yarn to the box. 

0 
uhIflluhII 

Box Loom 
You also could make a box born to weave a wall 
hanging, place mat, or small rug. 

To make the born: 

Step 1—Use a sturdy cardboard box about 12 inches 
wide, 14 to 18 inches deep, and 10 inches high. A 
letler!legal-size cardboard storage carton with a lift-
oft lid works weh. A shoe box will not be large or 
strong enough. 

Step 2—lt the box has flaps, cut thern oft the top. If 
the box has a removable lid, lift it off. 
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To weave: 

First weave a header. The header helps align the warp threacls 
properly, lets you check for mistakes made in threading the 
born, and gives a firrn edge for 	Gla,  weft into place. Yon 
can use any type oi scrap yarn for flie header because you will 
rernove it when the project is finishecl, but try to use a yarn 
sirnilar in weight to the yarn you will use in the finished piece. 

To weave the header: 

Step 1 —Use a knitting needle or a 
Y-inch dowel rod (sharpened to a dull 
uint at one end and sanded srnooth) 

to pick up the warp threads. To make a 
pialn weave, pick up every other warp 
thread so the weft will travei over and 
under each thread. 

Step 2—Rest the knitting needle or 

... ... .... 	dowel on the edges of the box to hold 
the raised threads in rdace. Using a weav- 
Ing needle or a second dowel rod as a 
shuttle, draw the weft thread through the 

open shed. To turn a /-inch dovo md in-to a shuttle, whittle 
a notch near one end and tie tiu 	thread tu the notch. 
Sharpen the other end to a rounded point. 

Step 3—Slide the knitting needle or first dowel rod out frorn 
between the warp threads. 

Step 4— For thcnc mw, use the kuh ting needlc or dowel to 
pick up the other vup threads (the ones not raiscd for the first 
row). Weave the veft thread back across. 

Step 5—Repeat until you have woven a header three or four 
yarns wide. 

To weave the finished piece: 

Step 1—Rernove the sci]p varn frorn the shuttie (the weaving 
needle or your irnprovised dowel-rod shuttle). Thread the 
shutile with the yarn you ire using for the finished piece. 

Step 2—Use the knitting needle or dowel exactby as you did 
before to pick up alternating warp threads. 

Step 3—Draw the wefi 	through the open shed. Arc or 
curve the weft thread as you draw it across, to pur a little slack 
in it. If you draw it across too straight, it will puif on the wamp 
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eas when thewer-, or filling,-  is bea *eii intor1a -e 	s 
ase 	 - 	:.e vvo 	viece ta dra -  

the 	- hread -,- -'  e e--- 	 Tryths:Drawon 

Step 4—e uhe zines - 	 weit a piece of paper 

a desgn the sze 
-j 	 - 

ans you ae: 	 -.00 tautdraight 	ofyourloom.Or 

ac. -  A- c them as - 	- - - - - -- 	e'. 	 use a Computer 

drawing program 

o 	 to make a design. 

Printthe design  

on paper to match 

the size ofyour 

born. Slip the 

drawn or printed 

:: •: warp threads 

Step 5—C'" ..e dra"- the 	 ck and fortli, 	Fobbowihe pattern 
'  

ahernatin 	-.ith 	warr 	::esstng thern inta 	ofthe design as 
piace, until .eaving reaches t:............ war: ::r a piace 

-. 	 cboselyasyou 
mat. w.: ......;ui. or other proflect. ne oH tue wet: 

Step 6— 	- -ve :e 	 :' 

- cai to weae 

Nittom o f 	e ca-dt- -ard a pcture 
• : 

a:: :e 	- ic: ~ -. .-i?up tIoggether,  ivith an over.Iia.nd - ---- Repeai 

- 	Rernovellhe -  -- 

iead 

Step 7—To :rae a ::.ge. 

1-- 
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The Art of Fabrics 
From earliest t i . s:  :i h:e used 	'iiiOus 
stenciling and 	c-t 	to makc 	.... 	:es look better 
in the eves of th: 	sa:: 	::eir mates, tc 	«- c•:i their 
enemies, or to make their homes more pleasant places to live. 

For bc colo- . 	•n'.le ha 	::;c- 'Z 	berri•s. colored 
flowers. .e.bles, :::sc:s. she i:. 	•.k. anc;a:ural 
earths. These natural cc:s are not ver'; :1:;.; and usu: 

:er time 	bright sunLh. On; 	:h c:;eat se:cies 
cout hist;-; has been for caors 	:hat wod 

kee  ::eir r:h:ess. In ancient Rome, a 	.c rom a shell- 
fish was so rare and high; prized that 	the nobles could 

he ccc. Pcple s:: use the cx:i.n "born to the 
to dcs..... 	a no: 	or an  

1, 	-l. 	
pe 	

.l..... 	‚ 
it uJUr 	l4ile jituje lilall 2,000 Yt'd!S 

fror 	:e time cf R:rai Empire to corne  
up .V»t a purp could be n, -ade 
chea.v. lt 	;s ;red hv an Erashman 1 
still in his teens 1 16 young William 1 Her. –. Pakin ir:. :ited the first - I amical .- 
dve—a a:;plisl or called ma::;aine. 4 

The modern anflfae dve industrv sprang 
Modern :extile technolocv 

•;.00 n„ 
all c: .;hich are che; 

(lifferem 	-j - es, practicall'; 
produced. 

F ___________ 
-___• -- 	. 

How Dyeing Is Done 
The 	asahod of coloring 
is tc 	.,he color in hot or 
and put the yarn or fabric in thc t:ian. 
In some cases, c:.cr chemica- are added to 
s:aed up the pro; ass or to make the colors 
::cre uniform o;armanent. 

•• 

Industriat dyeinq operatio 
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If masses of fibers such as wool or cotton are placecl in the 
dye bath, it is called stock dveing. If the fiber is spun inta 	:n 

4 fabric woven before it 	dyed, it is callel. . ,ar7i !:nn. 

from dyed yarns and then iiped as whole cioth  
piece dveirig. 

can be more Each me:.'n 	s virtues. Piece dveing 	good for 

colorfast. By colorrnz 	o 	abric in cne c-!-r, bu 	e item may 
fade :: 	: 	 -J -. -e has not pe::e::r:e: to the innermost 

working with fiber 	..:eing under p:?ssure is used today to get better 	Cfl: 

varied colored etrati 	--.es. 
2 	s:nck-dyed varn gives the most colorfastness and 

yarns,the uniformity of cnor. A textile maker can c::c 	n:eres:::eccts 

weaver can in the 	; - al fabric by mixing colored fihers before they are spun 
into vr:.s. 

create Interesting ::i.ther method of dyeing used in coloring manufactured 
designs such as fibers is to disn.ve the color in the liquid from wI 

plaids,stripes, meni 	 cilor  
................................ 	 . 	 . a par...: 	:..c. 	:i:cr, 	: 	 caliec 	....c:....... 

and checks. dope 
Anohe: :e:hod of c:c , 	:.OS5(. 	1 

advantage Ci ice fct tha;  
rayon—take the c:;cr in 	Jeecees. one 	or faster 
than the other. \u can use cross-dveing to get two or more 
tones from one dye. 

Do Your Own Dyeing 
Wth an ofti whte shrt »  oJiowcases, er ghtcoored 

afr of siacks, you can tr experirnenting with oves. 

At a supermarket er ocher stern that seUs fabric-care 

roducts, get a package er two of different-colored 

dyes—one a Hght coior, one a bare. FoHov the instruc-

hans on the box. Experiment with sma pieces of 

smJar materiai,Try to get a cwo-coor effect by dyeing 

.vith the ight coior first, then dyeing the fabric. agan 

with hie darker shade,Try ue-ciyeing:Te smaH knots in 

ü  fabric or use ruhberbands), d 	ci tha dye, !et it dry. 

and theo untie the knots for a sunburst effeot. Reoeat 

vth the ottier coior. Remembar, be eure to get your 

parents permission and neip before you hegn. 
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Natural Dyes 
\bu cm use nc::::ison: sterns. bark 
to mak-- 	that will .: 	 am. Use iD€ 

flower 	.: full hloo:r.. . ckeci leaves 	eci m 
sprh 	.: 	 :arlv suc . :s colected i:.i. 	fall. Also. 

pernus::.:.f help. 

Making Natural Dye 
Step 1—C.......7 or t 	plarrts mmc sm all pieces arid cover 
wimi w: ur a iarge p:: Soak ovemnighm. 

Step 2—Beil for an iiour er niere, unul the color is much 
deeper than the coor veu 

Step 3—Strain. :o rernove au pieces ei piarns. 

Preparing ttie Material to Be Dyed 
Be ....towea 	ioidruhberz::es, 

Step 1—Wash fahric in sean and watet -  amid rmse weil 

Step 2—Add 1 cunce ei alurn . :: .ind in ihe spice section 
rnos 	.: raDon ei vater. Also add ounc 

rshin . .......r .:.r:I: rio launn deterent aisle if iab:: 
made of a veger.. .: —conon, linen, er ravon. Ii fabric 

rfeoianr:..:: 	.::—silkorwooi---add 
a.r. ei tartar. 

Step 3—Pur iabric in this solution and beil for an hour. Rinse 
anc: 
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Dyeing the Material 
1: 	.-:ea :c wear houeL ru5e: g:;es iu:g ue 
ivee p:a:ess, 

Step1—::ette 
:ive. An ename kez:e wr ;ve 	..: crUch 
- dve 

Step 2-b:iz:ie 	(o a bii ar a1 the c±. Sir ;v:L 
oonrs5ck. 

Step 3—Lift ftie co5 n r5€ 	::a ...... 

i 	5€ ve; u 	\iu mav 	:e rc iy 	fa5ic 
‚ive r 	a hahur:: 	 ft he s5ade 	wan: 

Step 4—Sf: 	 rr wash .............. 

	

:a5ep -n .f s: :0 :Se 	::e 

Step 5—I-.nove ft:e cft:h frcni fte  
. 	-•-. 

These Ptants Make These Colors 

oryetk, 3unflowerse 

!L 
VaInut hulls Brown 

Rhub: Ligt 3umac leaves VelIow- 
1 Spinach leaves Gre j 	Goklenrod staik 

Rlackben-ies and flowers V&Iow 
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Printing Textil es 

	

n' fabric 	t'r"ted rther than 	procs is 

	

Iv th 	 :hat inste 	of ccc beir 	opIied 
to the whoie area of cloth, it is applied to specific areas. The 

in both processes, k:: 	baths are 
.:es a thick naste of thc 	jng matcr:a. 

Mcs 	 c-;'::. :g to:.;:: is done on highced presses 
much 1: 	h::.e used in pri::c .wspapers. A roller v::.h a 
design 	Ai to 	 wiih ink and roed acos : he 
fabric. Whci 	e rcc 	the fabric. the  
leaves an impressic 	:he cloth. 

-. 	 . 

. 	 1 
774b, 

 

J 	 - 	 - 

.:other imrortant nnnnng method is caHed screcning 
or the 	scr' 	- 	 : 	 . 	mcn or screen of 	- 	 n is 
stretched over 	reen is painted over 
rn 	 The  

ne. As the paste 	..egeed hack .... 	fonh, it sceps 
-. -. 	inesh an, 	:ors 	t 

ne: 	..:tak:.-...:rrinting 	o--::-:.. . 

on a small scale. Fr iare nroductinn 	this process is dcne 	:- 
ineI. 

anL.: prt.'.-'. 	.1ed bett tranfer rrintine. the design 
is printed on papei 	: 1 then ir - 	 - J om: 	ie fabric. 	hen 
paper is peeled ofi, lt leavez 	design on 	-- fabric. You can 
buv 1k 1 	ransfer piper at craft shopsd iaouc storos 

TEXTILE 	51 



Dioit! printino methods are also in use todav Digital print-
ing prc•: 	:r:,vlh. great claritr and vivicl 

Print Your Own Fabric 
You can pnnt a fabnc in mach tie same way as the 
first printed fabrics were made—by carving a design 
in a Wand bock, inking it with a roller, and pressing 
the blcck an a piece of cloth. Art supply stores or paint 
stores wii have the i n  and atheritems you need.Try 
prinlang 'tour pmroi desgn an big handkerchieffor 
cach member of the raatroc 

Finishing 
Virtuallv all fabrics are called grav goods as they come frorn 
the born ...........an :aac':Ta. Tiis term lsc 
pronouncab 

 
- .- er to the aula: 	la: luth. 

1: :ast means 	hr abc has not been given an: 
t:nn:e::v 	u:::ake certain that the fabric .111 b: 
f.:. 	.:::e::ded use, 	a.v gonds anbergo mann :uush- 
inc :n.nccsscs. same of wn:cn nanur .. .afa::e dveing. Scouring, 
bleaching, and desizi:ra are often necessarv before the fabric 
cc: be dra....Other finishing mntmen:s help fabrics resist 
faalag, fL:acs, miidew, motha, :atic, s:ains, and \vater. 

Here are some things that happen to fabrics after they 
leave the loom or knitting machine. For descriptions of 
these treatments and finishes, see the gossary. 

• Antistatic finishes 	 • Permanent press 

• 6eaching 	 • Sanforizing 

• Calendaring 	 • Scouring 

• Desizing 	 • Shearing 

• Flame-retardant finishes 	• Singeing 

• Mercerizing 	 • Sizing 

• Mothproofing 	 • Soll-resistant finishes 

• Napping 	 • Water-resistant finishes 
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Waterpre of 1 ng 
Fbric5 mav 1e tnae wa:er repeent in rnanv dif'erent wav. 
Sne v e-repeent iinshe wiii wash out; others are more 
;ermanent Some waterre;eent 
esisam :o oll s:ains aso. 

Witi our a:ents or cej.nselors assist 
nems 	can use zo make .3 piece of abric wa::-  
su:e to wo:k careftiIv anj wear househodruht, ; 

1 flsoive ounce ei geatin in 1 pim of 	wate;. 
.ound M Ive sc'ap in 2 oin:s ei he: water. Dissolv 

- :und oi acm in 1 p:n ri he-z wa:er Mix:he geIain sein-
:.:n with the seap se1inin and piace the iahric in this soiu-
:ionAglzate the ia5c in his solu:ion ix 5 minutes Md he 
alum silnnen. rnLt weil. and iei lt sei ior 5 minutes. Spread 
the fabric and let ii drv. Note: Look for ive seap at vour ioca 
natn:a products grecen Alurn can be found in the spice aise 
at most supermarkets. The three scu:iens mai-  be mi.ed and 
the mi:nure hrnshed ort the fabric. ii .lssired 

2. Ii v.ur fahric is a ioeselv woven materiai. a paraffin !u:ien 
wtll g:ve compete v emreofing. Grate peund ei naraffin 
wax iotjnd at most oraft stc'res. an.' disselve n in 2 ouarts 
ei rurpemine. The waxwiil dissove bet:er if vou warm the 
ruixture m the sun: do not heat lt on a lire. Sprav er hrush 
:he i a Ij -ic witb ehe tvax selutio:i or submerge the fabrjc in 
:ne solurien. Soread and hang the labric and aliow lt :o drc. 
1\? ne: mc c dn'er zo :c khnc Most ei the turpentine 
will evapora:e as :he iabric dries 
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One day you're doing laundry, and you have a pile of shirts 
that are missing their care labels. You don't know what ehe 
shirts are made of and without knowing that, you can't be sure 
how to wash them—or even if they are safe to wash. What do 
you do? 

With this basic course in being the Sherlock Holmes of ehe 
fabric world, you can find out. Knowing how Co identify fibers 
used in ciothes, rugs, curtains, etc., is valuable in deciding on 
proper washing, dry cleaning, pressing, and storage. When 
you know the characteristics of the various fibers, you can buy 
ciothes and household items more intelligently, too. You'll be 
sure to get the fiber that will do the best Job. 

To the naked eye, yarns pulled from pieces of cloth may 
look alike. But, like people, each yarn has its own personality 
and physical character. Here are some simple methods used to 
identify fibers. 

Microscope Identification 
If you have a microscope or can use one at 
school, you can magnify fibers Co see their 

L xifl '' 	
individual differences clearly. Start with a fab- 

us. 	ric you can identify from the label. Be sure it 
YOU 	 is 100 percent, not a 50/50 er 65/35 blend. If 

'', 	 you examine a fiber from a mixed-fiber-blend 
fabnc you will not be sure which of the two 
fibers you are looking at 

Unravel an all-cotton or pure-wool yarn, 
and place a few fibers under the microscope. 
On a 3-by-5 card or piece of paper, draw a 

picture of what you see and print the name of the fiber. 
Complete your collection by repeating this process with other 
natural fibers: silk, linen, jute, ramie. Compare these with the 
appearance of manufactured fibers such as nylon, acrylic, ace-
tate, polyester, aramid, and olefin. 
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You will notice that the natural übers have scales or a 
twisted or kinky construction. Cotton über, tor instance, looks 
like a twisted ribbon under a rnicroscope. The rough texture 
of natural fibers helps the fibers stay together when they are 
twisted into yarns. Manufactured fibers are smooth or have 
been given !engthwise grooves and specially treated to be 
crimped or twisted. 

Fibers break in different ways. This fact can be helpful in 
identifying them. Start with threads you pull from the edge 
of an identifiab!e piece of fabric. Get a sample of yarn about 
a foot in !ength. Hold ehe ends in your fingers and pull the 
yarn apart. Observe the point of breakage, and compare to 
the descriptions that fo!!ow. 

TH 



- 	- 	-_ 

1 

WooL Fuzzy surface, stretches easily, very 
elastic. The ends will be wavy and spiral. 

Cotton Will show ends 
that are short, even, and 
fuzzy. There will be a curl 
to the ends. 

HIE 

Silk. Will stretch a lot and 
/ 	 break with a snap. The ends 

will be fine and lusirous. 

.11  

Linen. Strong, so you will need a long yarn. 
When pulled apart, the ends will be long, 
shiny, and pointed. Ends will not flare 
outward or curl. 

Rayon. When dry, is quite 
strong. Breaks with treelike 
ends. If wet, yarn will break 
more easily. 

jee 
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You will discover some practical, everyday reasons for learning 
about textiles. For one thing, knowing how fabrics are made 
can heip you choose fabrics that are right for the job and show 
you how best to take care of them so they will last longer and 
keep looking good. 

If you want to know how to take care of the ciothes you 
buy, your Scout uniform, tents, and other equipment, look first 
at the hang tags that are attached to the items. Also check the 
labels sewn into ciothes or other items made of fabric. Save 
the hang tags, read them, and give them to your parent to 
look over. 
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Here are some of the important terms you will find on fabric tags and 
labels, and their meanings. 

Label Meaning 

Permanent Press No ironing needed tor the life of 

ehe garment. 

Durable Press Little or no ironing needed. 

Waterproof or Rainproof Water will not come through the fabric. 

Rein Resistant Will keep rein out for a reasonable time. 

Water Repellent or Water sprinkled on the surface will bead 

Rain Repellent and roll off. Surface finish may need to 

be restored by a dry cleaner. 

Washable or Wash, bleach, dry, and press by 

MachineWashable any customary method, including 

commercial laundry. 

Delicate Cycle or Gentle Cycle Set the dial of the washing machine Co 

this reading or wash by hand. 

Hand Washable orWash by Hand Launder only by hand in warm water. 

Tumble Dry, Remove Promptly Dry in a tumble dryer at the appropriate 

setting; in absence of a cool-down cycle 

remove at once when tumbling stops. 

Block Co Dry Pull back into original shape while drying. 

Commercial Clean or Send to a commercial dry cleaner. Do not 

Professional Clean Only use self-service dry cleaning. 

Sanforized Garment has been preshrunk and is 

guaranteed Co shrink no more than an 

additional 1 percent. 

Preshrunk Has been shrunk by the maker before sale 

but is not guaranteed not to shrink more. 

Fire Retarding Treated to resist flame but will burn if 

held in flame. 

Mercerized Fabric has been chemically treated Co give 

it a high luster. Used on cotton fabrics. 
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Comparing Fabrics 
The charts shown here list the fibers often used in making fabrics für 

ciothes. Read the descriptions of the various fibers and the care 

summaries to heip you decide whether a garment has the qualities 

or balance of qualities you want or need in a piece of ciothing. 

Natural Fibers 

Fiber Characteristics Care 

Cotton Durable, saft, absorbent, May be machine 

strong, cool, comfortable. washed in hot water 

Easy 10 dye. Wrinkies easily and dried. Finishes 

unless special finishes add 10 ease of care. 

are applied. 

Linen Absorbent, crisp, cool, Must be dampened 

durable. Wrinkles easily weil and ironed at 

unless giveri special flnish. high temperature. 

Silk Luxurious, dyes weil, Dry cleaning preferred; 

lightweight, strong; resists some silks are washable, 

wrinkles. May water spot. preferably by hand. 

Weakened by long exposure 

to heat and moisture unless 

specially treated. 

Wool Warm, very durable, springs Dry cleaning preferred, unless 

back into shape. Will shrink with labeled washable. Must be 

exposure to heat and moisture protected from moths unless 

unless specially treated. specially treated. 

Ramie Linen-like appearance; often Machine washable; sometimes 

blended with polyester, cotton, requires no ironing. 

linen, and acrylic. 
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Manufactureci Fibers 

Fiber 	 Charactenstics 	 rare 

Acetate and 	Smooth, drapes 	Weak 	Dry cleaning preferred unless 
Triacetate 	when wet; dries quickly. 	labeled tashable. Press 

Arne1 	Builds up static electricity. 	carefuily ar iowheat setting. 
Chromspun 

Rayon 	CooI, comfortable, drapes 	Dry cleaning preferred. 
AvriI 	weil. Wrinkles easily.Tends 	Some rayons are washahle. 

CourceP 	to shrink. 

Zantret 

Lyocell 	Simr to rayon in feel. 	Gererally mac'•ne or hand 
GaIaxy 	Breatnable, TgveTgbt 	washaIe ri cod water. 

TenceP 	comfortable, dapes we:I. 	Dro dryng creerred to 

Resists wrinkng and shrinkin.j racine dryng. 

Acrylic 	Wrinkle-resistant, Wool-like 	Generally macH ne or hand 

Acrilan 	feel and warmth. Builds 	washable. Remove oil stains 
Creslan" 	up static electricity. Rubbing 	beFore washing. 
Orlon 	may cause pilling (matting 

into little balls). 

Metallic 	Heavy, stable. Mey be 	Hand washable. Do not rub 
Lurex 	damaged by abrasion. 	or fron. 

Olefin 	Strong, flexible r  absorbs 	Avoid high temperatures. 
Herculon! 	very little waten 

Polyester 	crfast, strong, holds its 	Washable; dries cucky. 

Dacron 	e pe. Resistswrinkles, 	Neecs ttle ironn. Pretreat 
Forter 	rasions, moths, mildew, 	oily s!ans boFore wasHn 
Kodel 	a - d bleach. 

Sondex 	Good streech; springs back 	Mey be machine wasec'. 
Lycra' 	into shape. Resists abrasion 	warm water. Dry in dryer 
CIeerspan 	and body acids. 	 lowest heat setting. 

Nylon 	Very strong, drab.e, 	Can be machine washed. 
lightweight; dries aicsy. 	Low or no heat usually 

Celanese 	 recommended. 
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Producing übers and making textiles requires large amounts of 
natura! resources. Some of the resources used (such as fossil 
fuels) are nonrenewable; that is, they cannot be replaced. Once 
they are used up, they are gone forever. 

Some methods of manufacturing textiles can cause air and 
water pollution. Some of the chemicals used in making and 
cleaning textiles can be harmful to people and the environment, 
and manufacturers must take precautions to minimize or elimi-
nate the negative effects. 

i11[I'] 

To protect yourself and the environment, it is important that 
you learn about the environmental impact of textile production 
and care. Here are brief descriptions of some major issues. Can 
you think of ways these problems might be solved now or in 
the future? 

Water Use 
lt takes water to grow fiber crops like cotton. Water for 
irrigating fields comes from streams, rivers, and lakes, or is 
pumped out of the ground. In some countries and in some 
U.S. states, more water is used for irrigation than for any other 
purpose. In regions of 10w rainfall or in times of drought, using 
large arnounts of water to irrigate crops can dry up lakes, rivers, 
and wells. 

Textile processing operations, from the scouring of natural 
fibers to the dyeing and finishing of fabrics, also use a great 
deal of water. Textile mills have traditionally been located near 
abundant sources of water. 

As the world's population grows, the demand for water 
steadily increases. lt is important that water resources be weh-
managed and conserved to prevent water waste and shortages. 
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TEXT LES AN D TH E ENv RONMENT 

Water Pollution 
Chemical fertilizers and pesticides that are applied to fields 
of fiber crops may end up polluting rivers, lakes, and wells. 
Pollution also may come from textile mills. Most of the water 
used in a textile mill is released back into the environment. 
Untreated water often contains impurities such as waxes, 
greases, pesticides, dyes, detergents, and saits. 

One vital pollution-control method is to treat the mill 
water in make it clean enough in go back into the environment. 
lt is also important to use cleaner ways of growing crops and 

making textiles. 
Many cotton producers, for example, 00 longer use syn- 

thetic pesticides on the soil or on plants to kill insects or 
prevent diseases. They remove weeds by hoeing their fields, 
and they use beneficial insects to help control insect pests. 

Cotton textiles also may be made from naturally colored 
cotton fibers that need no dyeing. Cottons that naturally grow 
in colors have always existed in nature. Native peoples have 
long used them for hand spinning and weaving. Only recently, 
however, have plant breeders discovered how to combine the 
natural co!ors of wild cottons with the long, strong fibers of 

commercially grown white cottons. These co!ored cottons 
come from the field in rich shades of reddish brown, 
bronze, green, oatmeal, khaki, and similar natura! colors. 

By using yarns spun from the colored fibers, textile 
makers can avoid the high costs of dyeing. They save 

money by not buying dyestuffs, and they also save 
energy, water, and the expense of safely disposing of toxic dye 

wastes. 

1 Organic cotton is grown without the use of 
pesticides, defoliants, or other chemicals. 

AHergy sufferers and other peopte who are sensi- 
tive to the chemicals used in many traditional 

textiles may prefer bed and bath linens 
made from orgariicafly produced cotton. 
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Human Health and Safety 
Several substances that are used in making textiles can be dan-
gerous to people. These include some preservatives, pesticides, 
resins, the heavy metals found in certain synthetic fibers and 
dyes, and dyes that are known to cause allergic reactions and 
have other harmful effects. 

Resource Consumption and Air Pollution 
Textile mills must use energy to make heat for such processes 
as dyeing, curing, heat setting, and drying. To generate the 
steam used in these processes, most mills burn coal, oil, or 
natural gas, or they use electricity produced from these fossil 
fuels. Burning fossil fuels for energy can release pollutant gases 
into the air. 

Fuels are also consumed 
to move textiles around. 
In today's global economy, 
the raw fibers may have 
traveled around the world 
before being put to their 
intended use as a finished 
textile product. From an 
environmental perspective, 
lt is better to use raw 
materials—whether fiber, 
yarn, or fabric—that are 
produced dose to home. 

Fossil fuels also provide 
the raw material for making 
synthetic fibers like nylon and 
polyester. Garments made 
from these synthetics are not 
biodegradable. That is, they 
cannot easily be broken down 
or naturally decomposed by 
the action of bacteria, sun, 
and rain. Clothing made from 
synthetics often will outlast 
its usefulness. 
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One partial solution to conserve 
resources might be to recycle 
petroleum-based materials into 
new products.The bottles are 
melted down into a resin and spun 
into fiber. lt takes about eight two-
liter containers to produce one 
sweatshirt. Plastic soda bottles, for 
example, are being recycled to make 
synthetic fiber. 

Earth-Friendly Fabrics 
lt is important to realize that many textile products can be used 
to protect the environment. Fabrics known as "geotextiles" 
hold soil in place and heip prevent erosion. Fabrics are used 
as filters to clean up air and water. Manufactured fibers can act 
as absorbents to rernove spilled oil from water and wetlands. 
Many textile makers are working to develop environmentally 

sustainable textiles—that is, textiles 
that are economical in their use of 
energy and natural resources; that 

- 	 are clean to make and to care for, 
producing few waste products; and 
that are biodegradable, recyclable, 
or reusable. 

You can help protect the envi-
ronment, and also influence the 
way things are done in the textile 
industry, by making responsible 

Construction sites use geotextiles to heip 	choices in the clothes, fabrics, 
control erosion and drainage. 

and other textile products you buy. 
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A aouO way te e;auate er rate textfles accorCng to their enronrnentai 

benefts and drawbacks s to mae a chart „hat, lists the advantages and 

dsad'antages of each major qroup The chart shocn here is partiy fiiled 

to get you started. h'hat ether advantages or disadvantages can you 

thnk of for  earh textiie group' 

Responsible Cholees 

Textiles 	Advaritages Disadvantages 

atural Plant • Ren ewable plant resource Chernical fertilizers and 
:2 ers cal be replacecl by pesticdes often appted 

• Cotton gro 	'g egeln) es 1:eüs 

• Linen Biodegradable 9 Ofter require irrigation 

• Jute Recyctable 
•Ramie 

• 

: May  'atural Animal _:_Renewableanimalproduce 

bers • Bodegradable using chernical eslvents 

• Vool • Woüi can be reused 

* lohair • 
•Sdk 

osic • M. ade rom wood pulp e Treated with solvente er 

- 	fecdred (renewable plane resource) chemicals during produr' on 

jers • Can be made from plane • Mey require dry cleaning 

• Rayon weste products such es with chemical solvents 

• Acetate sawdust or cotton linters 
• Lyocell • Bioclegradable 

• 
* 

rtnthetic Song, durable • Made Fron nonrene er 
:anufaceured • 	arsatile petroch ein: cais 

ers • Eesy es care tor • Ma 	ohast usefulness 
Nylon imachine washable • Not biodegradable (break 
Polyester • down very slowly, like plastic 

•Acryic 
•tiipandex • 
• >‚ramids • 

• 
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Textiles, Tomorrow, 
I-jjj \ O1il  Thinking about a 

career in textiles? 

In the textile industry are many interesting and unusual careers. Two subjects 
If you can visit a textile miii or manufacturer, talk to people who to stuciy are 
work there and ask about their responsibilities. Here are a few 
examples of some of the fieids you might discover. Computers and 

foreign tanguages. 
Engineer Computers now 
The average textile Operation has mechanical, electrical, chemi- ptay an essential 
cal, and industrial engineers as weil as textile engineers who 
handle the many complicated processes and Operations lfl rote in textile 
developing and making thousands of textile products. If you design and 
like to operate or repair machines, you will find highly unusual 
and complicated machines in a textile plant. manufacturing, 

and they are 
Scientist constantly 
The textile industry employs topnotch scientists whose getting more 
research leads to new fibers and to new ways of using 
fabrics and textiles. Textile companies need people trained sophisticated. 
in chemistry, physics, and biology. You also will need 

Artist orWriter a knowtedge of 
 

All printed fabrics, upholstery, carpet designs, towels, sheets, 
foreign languages 

 
and lies are designed originally by artists. Most fabric designers because today's 
work for companies that make fibers, fabrics, or clothing. They textile industry 
must know enough about making textiles to know whether 
their creative ideas can be used in actual products. is global. 
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lt you are good in English, a textile company might hire 
you to work in its advertising or public relations departments. 
You see fabric advertisements in magazines and newspapers 
and look at television commercials tor items made of fabrics. 
This work is done by artists and writers who work either for 
the textile companies er for their advertising agencies. 

Sales Representative 
Selling calis for people who like people, who weicome chal-
lenges, who are enthusiastic, and who know the product they 
seil inside and out, lt you think you have these qualities, you 
could think about a career in textile sales, sales management, 
or marketing. Many textile companies have training courses tor 
sales representatives. 

Other Professions 
Many careers in textiles require college training. lt you are in 
high school, talk to your guidance counselor er a teacher about 
your ideas tor your future. In addition, you can write to the 
schools for catalogs and pamphlets describing their programs. 
See the resources chapter for a ]ist of schools and colleges that 
offer special prograrns tor careers in textiles. 

or 	 2~, 

-. 	 . 	 . 

, rie,  
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Textile Graduates Are in Demand 
The U.S. textile industry is the second leading contributor to the gross 

domestic product, second only to the auto industry.The textile industry 
consists of more than 30,000 fiber, textile, and apparel companies. As 

the industry moves into the 21st century, college graduates must meet 

the chaHenges and complexities of a high-tech industry. 

What Career Opportunities Are Available in Textiles? 

Textile Engineering 
Chemical process engineer 

Industrial engineer 

Information systems engineer 
Machine design engineer 
Process engineer 

Product design engineer 

Quality engineer 

Research and development 

eng n ee r 
Technical management 

Technical sales 

Textile and Apparel Management 
Apparel design 
Computer integrated 

man ufa ctu ring 

Distribution and sales 
Human resources 

Manufacturing management 

Marketing and merchandising 
Product development 

production planning 
Quality control 
Technical services 

Textile Chemistry 
Chemical manutacturing 

Color science 
Dyeing and finishing preparation 

Environmental protection 
Polymer synthesis and production 
Technical sales and Service 

Textile Technology 
Color forecasting 
Freelance design 

Graphic design 
Manufacturing management 

Process control 

Product development 
Quality management 

Styling 

Technical sales 

Textile graduates typically go to 
work for a textile company in one 
of the fie!ds Iisted above. Same 

continue their education in gradu-

ate programs. About 25 percent 

go to work outside the textile 

industry in one of the fields 

listed below. 

Other Career Options 
Armed forces 
Banking 
Computer programming 
Co nsu Iti n g 
Ed u cat ion 
Finance 

Government 
Law 

Medical 

Ph arm a ceut i ca Is 
Software development 

- From Kern Hester, ctrector of Student sud career Services, conege ofTeettes, 
NoOh Caroline Stete Uruversitv 
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acetate. A manufactured fiber made from 
chemically modified cellulose, refined from 
cotton unters or wood puip, and squeezed 
through a spinneret and then hardened. 

acrylic. A synthetic manufactured fiber that 
feels like wool. 

aniline. A chemical from which many dyes 
are made. 

antistatic. A finish that reduces static 
electricity and the tendency of a fabric to 
ding, especially fabrics made from 
manufactured fibers. 

aramid. A kind of synthetic fiber, very strong 
and resistant to high temperatures. Kevlar 
and Nomex are examples. 

asbestos. A fibrous mineral used for making 
fireproof articles. Asbestos is very dangerous 
to human health if breathed into the lungs. 

beating. Pushing the loose filling yarns into 
place in a woven fahre by striking them with 
the reed. 

bleaching. Chemical treatment to remove 
impunities and whiten the fahre; can be done 
either in preparatinn for dyeing and finishing 
or to -et bnight whites in the finished fabric. 

blend. A yarn or a fabric that is made up 
of more than wie fiber. In blended yarns, 
two or more different types of staple fibers 
are twisted or spun together. 

bobbin. A spool upon which yarn is wound. 

breaking. Cutting flax stalks into short pieces 
to get at the fihers. 

calendering. A process for finishing fabnics 
by passing them through heavy rollers 
under pressure and usually heat to add 
special effects. 

carbon fibers. Strong, stiff, thin fibers of 
neanly pure carbon. 

carding. Partially straightening and cleaning 
fibers before spinning. Carded yarn is generally 
coarser and more uneven than cnmbed yarn. 

cellulose. A natural substance based on 
glucose (a sogar) found in the cdl walls of 
plants. Cellulose is an important part of plant 
fibers like cntton and flax, and is the major 
raw material used for the manufactured fibers 
of rayon, acetate, and lyocell. 

cellulosic. Made from cellulose. Compare to 
synthetic. 

cotorfastness. A dyed fabnic's ability to resist 
fading from washing, exposure to sunlight, 
and other environmental conditions. 

combing. An additional step beyond card-
ing that gets the fihers highly parallel and 
removes the shorter, undesirable fibers. 
Combed yarns are finer, cleaner, and more 
even than those that are not combed. 

count. A number indicating the fineness 
or coarseness of yarn. Counts in denim, 
for example, range from 5 to 12, whereas 
counts in shirting can range from 28 to 50 
and even higher. 

crease resistant. A finish that reduces a 
fabric's tendency to crease and wrinkle. 

cross-dyeing. A method of coloring fabric 
made from yarns of different fibers, by dyeing 
the fabric with different dyes for each type 
of yarn. 

desizing. Breaking down sizes (stiffeners, 
starches, or glazes) that were applied tu the 
yarns before fabric making. 

distaff. A staff for holding fibers for spinning 
by hand. 

dobby born. A loom equipped with a 
special attachment (the dobby) that controls 
the harness, allowing the weaving of small, 
geometrie or floral patterns. 
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double knit. A weftknit fabric formed by 
using two sets of needles knitting face loops 
and back loops into the fabric. 

drafting. Drawing or pulling out fibers in 
spinning, either by hand or by machine. 
dry cleaning. Cleaning fabrics with 
chemicals, not water. 
durable press. A finishing treatment applied 
to a fabric so that the fabric stays smooth, 
resists wrinkling, and keeps its creases or 
pleats during laundering. 

elasticity. The ability of a fiber or fabric to 
return to jts original Iength, shape, or size 
immediately alter being stretched out of 
shape; its springiness. 
fabric. A cloth made by weaving, knitting, or 
bonding fibers. 

felt. A nonwoven fabric of pressed, 
matted fibers. 
fiber. A fine, siender, threadlike strand, either 
natural or manufactured, that is twisted into 
yarns and then used to make a fabric. 
filament. A long, continuous fiber; a 
rnanufactured über of indefinite length 
(continuous), extruded from the spinneret 
during the fiber production process. 
filling yarns. In a woven fabric, the yarns 
that run crosswise to the warp or lengthwise 
yarns. Also called pick or weft. 
finish. Any process a fabric goes through after 
it is woven or knitted to make II wear longer, 
be easier to care tor, or be more attractive. 

flame resistant. A finish that prevents fahre 
from spreading a flame. A flame-resistant 
fabric stops burning when removed from 
the flame. 
flame retardant. A chemical applied to a fab-
ric or added to the fiber at the time of produc-
don, to give protection against flame flareup. 
flax. A slender, annual plant grown for its 
fiber and seeds. The fiber of the flax plant is 
made into linen yarn. 
full4ashioned. Knitted to conform to the 
shape of the body. 
gin. A machine tor separating the fibers of 
cotton from the seeds. 
gray goods. Unfinished fabric; fabric as 
it comes from the born or knitting 

machine, before it has gone through any 
finishing processes. 

greige goods. See gi-ay goods. 
hackling. Combing, as flax or hernp. 
harness. On a born, the frame containing 
heddles through which the warp is drawn and 
which, in combination with another frarne or 
frames, forms the shed and determines the 
woven pattern. 
heddle. On a born, the main part of the 
harness that guides the warp yarns. 
hemp. A tall, coarse plant native to Asia. A 
tough fiber, valuable tor making rope, comes 
from its inner bark. 

herringbone. A broken twilb weave with 
rows of slanting lines that form zig-zag Ws. 
Also cabled fishbone. 
jacquard. A fabric with a complicated pattern 
woven or knit into it as Part of its structure. 
jute. A strong, coarse fiber, chiefly from 
India, used tor making burlap, gunny sacks, 
and carpet backs. 
knitting. Making a fabric by interbocking 
boops of one or more yarns, either by hand 
with knitting needles or by machine. 
line. The longer, better flax or hemp fibers. 
Compare to tow. 
linen. Fibers taken from inside the woody 
stern of the flax plant. 
unters. The short fibers rernaining on 
cottonseeds after the longer fibers have 
been rernoved by the cotton gin, 
born. A hand-operated or power-driven 
device tor weaving fabrics, 
lyocell. A manufaetured fiber made from 
celbubose; simibar to rayon but stronger. 
manufactured fibers. Fibers made through 
chemical processes, such as polyester, nylon, 
and spandex. 
mercerization. A chemical finishing process 
witbi caustic soda that removes impurities and 
boose surface strands from a yarn or fabric 
and gives lt a shiny look. Mercerizing makes 
cotton and linen fabrics bustrous, stronger, 
more durable, and easier to dye. 
rnildew resistant. A finish that sbows or 
prevents the growth of rnildew and mold. 
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moth resistant. A finish that discourages 
insects from attacking wool fibers. 

napping. A finishing process to produce a 
soft, fleecy surface on smooth, hard fabrics, 
using brushes or wire teeth to roh the fabric 
surface to create the desirecl appearance. 

natural fibers. Fibers found in nature, such 
as cotton, wool, linen, ancl silk. 

nonrenewable. Not capable of being 
replaced or replenished. 

nonwoven. Made of fibers matted, tangled, 
fused, glued, or melted together. 

nylon. The first completely synthetic fiber, 
known tor its strength and resilience. 

olef in. A synthetic manufactured fiber 
often used for indoor-outdoor carpets and 
lawn furniture, 

permanent press. A fabric treatment that sets 
the shape and aids in wrinkle resistance for a 
smooth appearance after laundering. 

petrochemicals. Chemicals from crude oil 
and natural gas. 

pick. Filling yarns; weft. Also, one passage of 
the filling insertion mechanism in a born. 

piece dyeing. Coloring a fabric by dipping lt 
as a whole cloth into a dye bath. 

ply. Two or more yarns twisted together. 
Three-ply yarn, tot example, consists of 
three strands of yarn twisted together for 
added strength. 

polyester. The most widely used synthetic 
manufactured fiber; lt is second only to 
cotton in worldwide use, 

preshrunk. Put through a shrinking 
process before marketing to keep later 
shrinking minimal. 

ramie. A strong natural fiber taken from the 
stalk of an Asian shrub of the nettle family. 

raschel knit. A warpknitted fabric that 
resemhles hand-crocheted fahrics, lace, 
and netting. 

rayon. A rnanufactured fiber made of 
cellubose from wood pulp, cotton linters, 
or other plant matter. 

reed. In a born, the parallel, comblike wires 
that force the filling yarns tightly up against 
the rows already woven. 

retting. Soaking flax or hemp in water or 
exposing to moisture to make it easier to 
remove the fiber from the woody tissue. 

roving. Forming slivers of fibers into slightly 
twisted strands; a step in spinning. 

Sanforizing. A tradernarked finishing process 
to preshrink fabrics so that they will shrink 
very little in laundering. 

scouring. Washing cotton or wool to remove 
dirt, grease, and other impurities that might 
cause uneven dyeing. 

scutching. Dressing or preparing flax 
by beating. 

sericulture. Raising silkworms to make silk. 

shearing. Clipping the wool from sheep. 
Also, a finishing process used in carpet mak-
ing to obtain the desired pile height and boft. 
The process consists of passing the unfinished 
carpet over precisely set knife edges that cut 
yarns to required lengths. 

shed. On a boom, the opening created between 
raised and bowered warp yarns through which 
the shuttle or other filling insertion mechanism 
carries the crosswise filling yarns. 

shedding. Raising warp yarns to make a shed. 

shrink resistant. A treatment that helps 
fabric retain its original size and shape after 
laundering. Labels should give the percentage 
of shrinkage to he expected when the 11cm is 
washed, such as "Guaranteed not to shrink 
morethan 1%." 

shuttle. A device in a boom tor passing or 
shooting the weft or filling yarn through the 
shed from one side 10 the other; traditionally 
a boat-shaped piece of wood with a hobbin 
on which the filling yarn is wound. 

silk-screening. A printing method in which a 
mesh cloth (screen) is stretched over a heavy 
wooden frame, and the design that is printed 
or stenciled on the screen is printed hy using a 
squeegee to force dye paste through the open-
ings in the screen in areas not bbocked out. 

singeing. Burning or scorching oft the fuzz 
or nap 00 a fabric to get a smooth surface. 

sizing. A solution of starch or resin applied 
to warp yarns to stiften them tor weaving, 
or to a fabric to temporarily increase weight, 
luster, and body. 
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slashing. Applying a protective film, usually 
starch or a synthetic, to warp yarns 10 make 
them stiffer and easier to handle on a born. 
See sizing. 

sliver. A loose rope of untwisted or loosely 
twisted fibers produced in carding 
and combing. 

soll release, A finish used to make soils and 
stains easier to remove from fabrics. 

soll resistant. Finishes applied to cbothing, 
upholstery, draperies, floor coverings, and 
bedding to help keep stabs from penetrating. 

solution dyeing. A way of dyeing manufac-
tured fibers in which colored pigments are 
mixed into the syrupy solution before the 
solution is extruded through a spinneret 10 
form fibers. Fibers and yarns dyed in this 
way are highly coborfast. 

spandex. A highly elastic, synthetic manu-
factured fiber; lt can be repeatedly stretched 
without breaking and will recover to its 
original length. 

spin. To make yarn by drawing out, twisting, 
and winding fibers. 

spindle. A rod, usually made of wood, used 
in hand-spinning to twist the fibers drawn 
from the mass on the distaff, and upon which 
the yarn is wound as lt is spun. 

spinneret. The body part that a spider or 
caterpillar uses to spin silk for its web or 
cocoon; or, a metal plate or nozzle with tiny 
holes through which a chemical solution is 
extruded to make continuous filaments. 

spinning. Twisting staple (short) lengths of 
fiber into continuous yarn. 

stain resistant. A finish that makes fibers less 
absorbent so it is easier to wash off stabs, 

staple fibors. Short fibers, typically ranging 
from ½ loch up to 18 loches bong. Wool, 
cotton, and flax exist only as staple fibers. 
Manufactured fibers can be cut to a staple 
lengtli from the continuous filament. 

stock dyeing. Dyeing staple fiber before lt 
is spun into yarn; a common method for 
woolen fabrics, 

synthetic. In textiles, a manufactured fiber 
made from petrochemicals. Compare 
10 cellulosic. 

textile. Any fiber, filament, yarn, or fabric 
or anything made of fiber. 

tow. The shorter flax fibers separated from 
the bonger fibers (line) in hackling. Tow is 
also the name given to a sllver of synthetic 
(especially continuous filament) fibers. 

tricot. A warp-knit fabric with fine vertical 
ribs on the face and crosswise ribs on 
the hack, 

twill weave. A basic weave in which the 
warp and filling yarns are interlaced in a way 
that creates a diagonal effect. 

warp. In a woven fabric, the yarns that run 
lengthwise and are interlaced with the weft 
(filling) yarns. 

warp knit. A knitted fabric produced by 
interbocking boops in a lengthwise direction; 
common examples are tricot knits and 
raschel knits. 

waterproof. Fabrics whose pores have been 
cbosed, and therefore will not albow water or 
air to pass through them. 

water repellent. Fabrlcs that have been 
treated with a finish that causes them to 
shed water. The finish does not dose the 
pores of the fabric as waterproofing does, 
so the fabrics are still permeable to air, 

water resistant. See water repellent. 
weaving. Interlacing yarns to make a fabric; 
or, interlacing other materials, like strips of 
wood or leaves, to make an item like a basket 
or a mat. 

weft. In woven fabric, the filling yarns that 
tun crosswise to the warp yarns. 

weft knit. A knitted fabric formed by inter-
bocking boops in the widthwlse direction; com-
mon examples are double knits and rlb knits. 

whorl. A fiywheel or weight for a spindle. 

woolen. A fabric of carded wool in which 
the fibers vary in length; booser, bulkier, and 
less regular than worsted. 

worsted. A tightly woven fabric made by 
using only bong-staple, combed wool or 
wool-blend yarns. The fabric has a hard, 
smooth surface and no nap. 

yarn. A continuous strand of textile fibers 
created when a mass of individual fibers is 
twisted together to create fabrics. 

yarn dyeing. Dyeing yarns before they are 
made into fabrics. 
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TEXTILE RESOIJRCES 

Scouting Literature 

American Business, Animal Science, 
Art, Basketry, Chemistry, Energy, 
Environmental Science, Graphic Arts, 
Indian Lore, Insect Study, and Plant 
Science merit badge pamphlets 

With your parent's permssion, vsit 

the Boy Scouts of America's officie 

retait website, www.scoutshop.orj, 

for a complete listing of all merit 

badge pamphlets and other helpfu 

Scouting materials and supplies. 

Books 

Alvarez, Nilda Callanaupa. Textile 
Traditions of hinchero: A Living 
Heritage. Thrums LLC, 2012. 

Barber, Elizabeth Wayland. The Mummies 
of Ürümchi. W.W. Norton, 2000. 

Brown, Rachel. The Weaving, Spinning, 
and Dyeing Book. Knopf, 1983. 

Burningham, Veronica. Weaving 
Without a Loom. Search Press, 1998. 

Crolius, Kendall, and Anne 
Montgomery. Knitting With Dog Flair. 
St. Martin's, 1997. 

Dean, Jenny, and Karen Diadick 
Casselman. Wild Color. 
Potter Craft, 2010. 

Delaney, Connie. Spindle Spinning: 
From Novice 10 Expert. Kokovoko 
Press, 1998. 

Garfield, Simon. Mauve: How One Man 
Invented a Color That Changed die 
World. W.W. Norton, 2001. 

Gordon, Beverly. Textiles: The Whole 
Story: Uses, Meanings, Significance. 
Thames & Hudson, 2011. 

Joseph, Marjory L., et al. Joseph's 
Introductory Textile Science. 6th ed. 
Holt, Rinehart and Winston, 1992. 

Kadolph, Sara J. Textiles: Basics. 
Prentice Hall, 2012. 

Keeler, Patricia A., and Francis X. 
McCaIl Jr. Unraveling Fibers. 
Atheneum, 1995. 

Macaulay, David. Mill. Houghton 
Mifflin, 1989. 

McGrayne, Sharon Bertsch. Blue Genes 
artd Polyester Plants: 365 More 
Surprising Scientific Facts, 
Breakthroughs, and Discoveries. 
John Wiley and Sons, 1997. 

Schoeser, Mary. Textiles: The Art of 
Mankind. Thames & Hudson, 2012 
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TEXTILE RESOURCES 

DVDs 
Unicorn Projects Inc. Mill Times. 

PBS Home Video. 

Magazines 

Ecotextile News 
Website: http://www.ecotextile.com  

Textile World 
Website: http://www.textileworld.com  

Organ izations and Websites 

All Fiber Arts 
Website: http://www.allfiberarts.com  

American Fiber 
Manufacturers Association 
Telephone: 703-875-0432 
Website: http://www.fibersource.com  

American Sheep 
lndustry Association 
Telephone: 303-771-3500 
Website: http://www.sheepusa.org  

American Textile History Museum 
491 Dutton St. 
Lowell, MA 01854 
Telephone: 978-441-0400 
Website: http://www.athm.org  

The Center forTraditional Textiles 
of Cusco 
Website: http://www.incas.org/ 
SPChinchero.htm 

Fabricsnet 
Website: http://www.fabrics.net  

FiberWorld 
Website: http://www.fiberworld.com  

Mohair Council ofAmerica 
Telephone: 325-655-3161 
Website: http://www.mohairusa.com  

National Cotton Council of America 
P0. Box 2995 
Cordova, TN 38088-2995 
Telephone: 901-274-9030 
Website: http://www.cotton.org  

Textile Resources on the 
World Wide Web 
Website: http://Iibguides.uwstout.edu/ 
content.php?pid=18267&sid=124796 
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Textile Colleges 
The schools listed below offer a general 
college education with a specialization 
in textiles, leading to degrees in textile 
engineering, textile management, 
textile chemistry, textile design, and 
textile marketing. 

Auburn University 
Polymer and Fiber Engineering 
Samuel Ginn College of Engineering 
Auburn, AL 36849 
Website: http://www.eng.auburn  
edu/txen 

Ciemson University 
School of Materials Science 
and Engineering 
Ciemson, SC 29634 
Website: http://www.clemson.edu/majors/  
materials-science-and-engineering 

Georgia Institute ofTechnology 
School of Materials Science 
and Engineering 
771 Ferst Drive 
J. Erskine Love Building 
Atlanta, GA 30332-0245 
Website: http://www.msegatech.edu  

Institute of Textile Technology 
Box 8301 
Raleigh, NC 27695-8301 
Website: http://www.itt.edu  

North Carolina State University 
College of Textiles 
Raleigh, NC 27695-8301 
Website: http://www.tx.ncsu.edu  

Philadelphia University 
School of Design and Engineering 
4201 Henry Ave. 
Philadelphia, PA 19144 
Website: http://www.philau.edu/ 
designandengineering 

Southem Polytechnic State 
University 
Apparel Textile Technology 
1100 S. Marietta Parkway 
Marietta, GA 30060-2896 
Website: http://spsu.edu/iet/ieLatt  

University of Massachusetts, 
Dartmouth 
Materials and Textiles 
285 Old Westport Road 
North Dartmouth, MA 02747-2300 
Website: http://www.umassd.edu/ 
engineering/mtx 

Research Centers 
Ciemson Apparel Research 
500 Lebanon Road 
Pendleton, SC 29670 
Website: http://car.clemson.edu  

Fiber and Biopolymer Research 
Institute (formerly International 
Textile Center) 
Texas Tech University 
1001 East Loop 289 
Lubbock, TX 79403 
Website: http://www.pssc.ttu.edu/fbri  

Navy Clothing and Textile 
Research Facility 
Building ff86 DSN 256-4172 
Kansas Street 
Natick, MA 01760 
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Texas AM AgriLife Research and 
Extension Center 
Texas MM University 
7887 LJ.S. Highway 87 North 
San Angelo, TX 76901 
Website: http://sanangelo.tamu.edu  

TRI/Princeton 
601 Prospect Ave. 
Princeton, NJ 08540 
Website: http://www.triprinceton.org  

Yocom.McCoil Testing 
Laboratories Inc. 
540 W. EIk Place 
Denver, CO 80216-1823 
Website: http://www.ymccoll.com  

The Boy Scouts of America gratefully 
acknowledges the following textile 
eclucators and industry professionals 
who contributed generously to this edi-
tion of the Textile merit badge pamphlet: 

• Kay Caddel, former national executive 
secretary/treasurer, Phi Psi Fraternity, 
a textile fraternity emphasizing 
scholastic achievement, professional 
ethics, and Ieadership 

• College of Textiles, North Carolina 
State liniversity; in particular, 
Wade Carter, extension specialist 
and In-Plant Program director 
(now retired), and Kent Hester, 
director, Student and Career Services 
(now retired) 

• International Textile Center (now the 
Fiber and Biopolymer Research 
Institute), Texas Tech tJniversity, 

Lubbock, Texas; in particular, textile 
engineer James L. Simonton, commu-
nications coordinators Mike Stephens 
and Scott Iribeck, and analytical 
chemist Bobby G. Wyatt 

• Dr. Christopher J. Lupton, professor 
emeritus, Agricultural Research and 
Extension Center at San Angelo, The 
Texas MM University System 

• Ted Settle, Sportswear Graphics, 
Fort Worth, Texas, for assistance 
with photography 

• Emerson Tucker, Plains Cotton 
Cooperative Association, 
Lubbock, Texas (now retired) 

• Dave Williams, National Space 
Science Data Center, NASA Goddard 
Space Flight Center, Greenbelt, 
Maiyland, for information about 
textiles on board the Mars Pathfinder 

• Tommy Woolam, Woolam Gin, 
O'Donnell, Texas 

The Boy Scouts of America is 
grateful to the men and women serv-
ing on the National Merit Badge 
Subcommittee for the improvements 
made in updating this pamphlet. 

Portions of the 2003 edition were 
adapted from the 1972 edition written 
by John Hayward, 

TEX11LE 	79 



TEXTH.E RcS0uRCES 

Photo and Illustration Credits 

International Textile Center, Texas 
Tech University, Lubbock, Texas, 
courtesy—pages 28 (machineiy), 29 
(spinning, uiinding, 31 (automated 
born), 35, and 47 

Northwestern University Library, 
Edward S. Curtis' "The North 
American Indian: The Photographic 
Images," 2001, courtesy—page 11 

Shutterstock.com—cover (spinning 
wheel, ©Berents; yam, ©ZHIDKOVA 
ANNA; parachute, ©Ensuper; cotton 
plant, ©Alter-ego); pages 3 (©Joy 
Tasa), 5 (©vladimir salman), 18 
(©Stefano Garau), 54 (mcphotos), 
57 (cotton npiotr Zajc; woo4 
©BrankaVV; stlk, nJaxja;  linen, 
TAndy Platt; rayon, nMonte Rego 
Images), 58 (©Kzenon), 64 1 'Iter 

ego), 65 (©vladimir salman), 
68 (©David Crockett), and 70 
(©photobankch) 

Wikipedia.org, courtesy—pages 10, 
16 (fbax field), and 19 

All other photos and illustrations are 
the property of or are protected by 
the Boy Scouts of America. 

Dan Bryant—page 23 

Daniel Giles—page 62 

John McDearmon—all illustrations on 
pages 7, 12, 16, 24, 34, 37, 43-45, 
and 56 

Brian Payne—page 8 

Randy Piland—page 23 

The BSA thanks the American Textile History Museum in Lowell, Massachusetts, for 
Its cooperation with the 2003 edition of the Textile merit badge pamphiet. The Museum 
is dedicated to collecting, preserving, and interpreting "objects and Information 
about the design, production, and use of textiles to increase the enjoyment and 
understanding of textiles in America"The photos you see on pages 4, 14,20,26,28 
(carding), 29 (roving), 30,31 (hand born), 32-34,38,49,54, and 66 (recycling series) 
were taken at the Museum, with the cooperation of Lowell's Troop 6. 
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Though intended as an aid to youth in Scouts BSA, and qualified Venturers and Sea 
Scouts in meeting merit badge requirements, these pamphlets are of general interest 
and are made availablo by many schools and public libraries. The latest revision 
date of each pamphlet might not correspond with the copyright date shown below, 
because this list is corrected only once a year, in January. Any number of marit badge 
pamphlets may be revised throughout the year; others are simply reprinted until a 
revision becomes necessary. 

If a Scout has already started working on a merit badge when a new edition for that 
pamphlet is introduced, they may continue to usa the same merit badge pamphlet to 
earn the badge and fulfill the requirements therein. In other words, the Scout need not 
start over again with the new pamphlet and possibly revised requirements. 

Merit Badge Pamphlet Year 
American Business 
	

2013 
American Cultures 
	

2013 
American Heritage 
	

2013 
American Labor 
	

2018 
Animal Science 
	

2014 
Animation 
	

2015 
Archaeology 
	

2017 
Archery 
	

2015 
Architecture and 

Landacape Architecture 2014 
Art 
	

2013 
Astronomy 
	

2016 
Athletica 
	

2016 
Automotive Maintenance 2017 
Aviation 
	

2014 
Backpacking 
	

2016 
Basketry 
	

2017 
Bird Study 
	

2017 
Bugling (see Music) 
Camping 
	

2018 
Canoeing 
	

2014 
Chemistry 
	

2018 
Chess 
	

2016 
Citizenship in the 

Community 
	

2015 
Citizenahip in the Nation 2014 
Citizenship in the World 2015 
Climbing 
	

2011 
Coin Collecting 
	

2017 
Collections 
	

2013 
Communication 
	

2013 
Composite Materials 

	
2012 

Cooking 
	

2014 
Crime Prevention 
	

2012 
Cycling 
	

2017 
Dentistry 
	

2016 
Digital Technology 
	

2014 
Disabilitiea Awareness 

	
2016 

Dog Care 
	

2016 
Drafting 
	

2013 
Electricity 
	

2013 
Electronics 
	

2014 
Emergency Preparedness 2015 
Energy 
	

2014 
Engineering 
	

2016 
Entrepreneurship 
	

2013 
Environmental Science 

	
2015 

Exploration 
	

2016 

Merit Badge Pamphlet 
Family Life 
Farm Mechanics 
Fingerprinting 
Fire Safety 
First Aid 
Fish and Wildlife 

Management 
Fishing 
Fly-Fishing 
Forestry 
Game Design 
Gardening 
Genealogy 
Geocaching 
Geology 
Golf 
Graphic Arts 
Hiking 
Home Repairs 
Horsemanship 
Indian Lore 
lnsect Study 
Inventing 
Journalism 
Kayaking 
Landscape Architecture 

(See Architecture) 
Law 
Leatherwork 
Lifesaving 
Mammal Study 
Medicine 
Metaiwork 
Mining in Society 
Model Design and Building 
Motorboating 
Moviemaking 
Music and Bugling 
Nature 
Nuclear Science 
Oceanography 
Orienteering 
Painting 
Personal Fitness 
Personal Management 
Pets 
Photogrsphy 
Pioneering 

Vear Merit Badge Pamphlet Year 
2016 Plant Science 2018 
2017 Plumbing 2012 
2014 Pottery 2008 
2016 Programming 2013 
2015 Public Health 2017 

Public Speaking 2013 
2014 PulpandPaper 2013 
2013 Radio 2017 
2014 Railroading 2015 
2015 Resding 2013 
2013 Reptile and 
2013 Amphibian Study 2018 
2013 Rifle Shooting 2012 
2016 Robotics 2016 
2016 Rowing 2014 
2012 Safety 2016 
2013 Salesmanship 2013 
2016 Scholarship 2014 
2012 Scouting Heritsge 2017 
2013 Scuba Diving 2002 
2008 Sculpture 2014 
2018 Search and Rescue 2018 
2016 Shotgun Shooting 2013 
2017 Signs, Signals, and Codes 2015 
2016 Skating 2015 

Small-Boat Sailing 2016 
Snow Sports 2017 

2011 Soll and Water 
2017 Conservation 2016 
2017 Space Exploration 2018 
2014 Sports 2012 
2012 Stamp Collecting 2013 
2012 Surveying 2004 
2014 Sustainability 2013 
2010 Swimming 2014 
2015 Textile 2014 
2013 Theater 2014 
2013 Traffic Safety 2016 
2014 Truck Transportation 2013 
2017 Veterinary Medicine 2015 
2012 Water Sports 2015 
2016 Weather 2013 
2016 Welding 2016 
2016 Whitewater 2005 
2015 Wilderness Survival 2012 
2013 Wood Carving 2016 
2016 Woodwork 2011 
2017 
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2109 Westinghouse Boulevard 	 call customer service 
RO. Box 7143 	 toll-free 800-323-0736 

Charlotte, NC 28241-7143 	 or go to 
www.scoutshop.org  
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