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How to Use This Pamphlet
The secretio successfully earning a merit
badge is for you to use both the pamphlet and
the suggestions of your counselorn.

Your counselor can be as importantto you as a
coach is to an athlete. Use all of the resources
your counselor can make available to you. This
may be the best chance you will have to learn
about this particular subject. Make it count.

i you or your counselor feels that any information
inthis pamphletis incorrect, please letus know.
Please state your source of information.

Merit badge pamphlets ars reprinted annually
and requirements updated regularly. Your
suggestions for improvement are welcome,

Who Pays for This Pamphlet?

This merit hadge pamphistisonein a series
of more than 100 covering all kinds of hobby and
career subjects. s made available foryouto buy
asa service of the national and local councils, Boy
Scouts of America. The costs of the development,
writing, and editing of the merit badge pamphiets are
paid for by the Boy Scouts of America in order to bring
you the best hook at a reasonable price.

Send comments along with a brief statement about yourseif to
Pilots and Program Development, S272

Boy Scouts of America = 1325 West Walnut Hill Lane = Irving, TX 75038

if you prefer, you may send your comments fo merit badge@Scouting.org.
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Requirements

1. Discuss with your merit badge counselor the importance of
textiles. In your discussion, define the terms fiber; fabric, and
textile. Give examples of textiles you use every day.

2. Do the following:

a. Get swatches of two natural-fiber fabrics (100 percent
cotton, linen, wool, or-silk; no blends). Get swatches
of two synthetic-fiber fabrics (nylon, polyester, acrylic,
olefin, or spandex). Get a sample of one cellulosic fabric
{rayon, acetate; or lyocell}.

b.: Give the origin, major characteristics, and general con-
tent of each type of fiber obtained for 2(a). Explain'the
difference between a cellulosic manufactured fiber and a
synthetic manufactured fiber.

. Describe the main steps in making raw fiber into yarn;
and yarn into fabric;

d.-Assume you will soon buy a new garment or other
textile item. Tell vour counselor what fiber or blend of
fibers you want the item to be, and give reasons for
your choice.

3. Do TWO of the following:

a. . Visit-a textile plant, textile products manufacturer,
or textile school or college. Report on what you saw
and learned.

b. Weave a belt, headband, place mat; or wall-hanging. Use
a simple loom that you have made yourself.
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c.With a magnifving glass, examine a woven fabric,
a nonwoven fabric, and a knitted fabric. Sketch
what you see. Explain how the three constructions
are different.

d. ‘Make a piece of felt.

e.Make two natural dyes and use them to dye-a garment
or a piece of fabric.

f. - Waterproof a fabric.

g. Demonstrate how to identify fibers, using microscope
identification or the breaking test.

. Explain the meaning of 10 of the following terms: warp,

harness, heddle, shed, aramid, spandex,; sliver, yarn, spindle;
distaff, loom, cellulose, sericulture, extrusion, carbon fibers,
spinneret, staple, worsted, nonwoven, greige goods.

. List the advantages and disadvantages of natural plant

fibers, natural animal fibers, cellulosic. manufactured fibers,
and synthetic manufactured fibers. Identify and discuss at
least four ecological concerns regarding the production and
care of textiles.

. Explain to your merit badge counselor, either verbally or

in-a written report, five career possibilities in the textile
industry. Tell about two positions that interest you the most
and the education, cost of training, and specific duties those
positions require.
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Nyion and spandex are also used In swimsuits and othsr

¥
kinds of athlet
workers from falls. In the Arctic, the U.S Army uses nylo
fabrics to insulate shelters that keep the temperature iEi&if.‘EE
at 50 degrees when' the temperature outdoors drops to minus
65 degrees.

Fabrics also can be used {o make %géééézﬁg; The Denver
international Afrport terminal is a fabric building on a grand
%:g&* %:: ?*«z:é s made of 15 acres of 3b g: Two lavers'of
vETE L %’% suniioht in bat resis
on §:§§s it walsrpros §§§‘§ sasy to clean.
”??;a% are iust some of the amazing wavs in which fbers and
fabrics are used today. The Het could oo on for pages.
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fght nduring the day.
= Surgeans ?%;%gg §§§$§§§ %?fﬁfé with arnificial areries
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= There are road-paving Iabrics and erdsion control Tabrics
® Fibers are used in electronic cirenll boards.
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2IST CENTURY TEXTILES

People use countless
fibers and fabrics in their
everyday lives; clothes,
carpets, curtains; towels,
bedsheets, upholstered
furniture. Add to that list
boat sails, bookbindings,
bandages, flags; sleeping
bags, mailbags, airbags,
seat belts; backpacks,
parachutes, umbrellas,
basketball nets . . Stop
and look-around you, and
you- are sure o see items
this list missed.

Fiber, Fabric, Textile

What is the difference between a fiber 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.

e A fiber is the thin strand or filament, either natural or manu-
factured, that is formed into yarns and then used to make a
fabric. For example; you might say, “This fabric is made from
cotton fiber.”

e -Another word for fabricis “cloth” or “material.” You would
say, for example, “Good clothes for hiking may be made of
wool, cotton, or synthetic fabrics.” Fabrics are constructed
from fibers.

o Textile generally means a woven fabric, but all types of fabrics
are considered textiles, including knits, {elts, laces, nets, and
braids. In'the textile industry, the fibers and yarns used to
make fabrics are also referred to as “textiles.” A textile can be
a cloth-or it can be a fiber; filament, or yarn used in making
cloth. In short; anything made of fibers is a textile.

Many of the words people use to talk about textiles-are centuries
old. The word yarn, for instance, came into English so long

ago that nobody can say exactly when it was first used. Other
textile-related words are quite new. Aramid has been around
only since 1961. The glossary near the end of this pamphlet
will help you learn the special language of textiles.

TEXTILE 9
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A Little Textile History

We will never know who made the first thread 'or the first cloth,
¢r where the ides came from. Perhans some early Bumans saw
how grass stalks and plant fibers vould be folled fopsther &6
formm strings that would not pull apart. Mavhe they sow wild
sheep shed thelr wool In spring, and they notived Bow the
wool would fwist and mat info varnlike Sivings Mavbe people
got the ides from walching spiders weave webs o wegverhings
Busiid nests

We know that people lsamed 1o weave thousands of years
ago. They wove grasses, leafstalks, palm leaves, and thin sirips
of wood, from which they made fishnels and baskels. Soon
after, people combined the principles of basket weaving and
twine making to create crude mats and, in time, finer and
finer weaves.

Adventures in Fabrics

Textiles have long heen
adventsrs, When Spanish
they found the locsl
peopie dressert In color
fisl garmments woven of
fiative cotton. In Mexics,
fighters wearing padded
cotion jackeis as armor
the native peoples knew
how'to weave beautiful
cotton: cloth:

Ametica’s native people; such as this Navajo ummans
ancestors, were weaving beautiful fabrics long before
Europeans began exploring the New World,

TEXTHE 11



From the Spaniards, the peoples of the Americas learned

about wool. For example, as Coronado and Ius bands of sol-
diers searched the Southwest in 1540, they left 3 few sheep in
the villages they visited, and they taught the American Indians
how 1o uise wool as they used cotton for blankets; clothing, and
shelter.

Cloth in the Colonies

MNew England and Néw Amster-

iy

I the northern colonies of
dam, making fabwics was

;{g every
%éégéé,

BVery %§§§§

moment at the
spinning wheel
and oo

In the wake of
pathfinders like Daniel
Boone, families went west
in huge Canvas-cos rered W

onis, calls 3 £ %%’g%%%s?g

Spinning whes!

aﬁ, {;zgmzzg it ;}{sssé%% §.§ §§;§§i§
hundreds of times more fabric.




A Revolution

The fabric the English shipped 1o the dolonies was 3 profit
%% source of income, 30 England was careful not o lst the
colonies develop thelr own texiile industry. The English govern-
ment passed laws forbidding Americans (o raise sheep of make
tex ’?‘iﬁ}‘ Eventually, these and other restrictions and taxes led o
the American Revolution.

When the Revolutionary War was woin and the former
colonies became the United States; they still did not have a tex-
tile indusiry. The Frénch and English were forbidden to leave
their countries with textile machines, or the knowledge of how
to make them.

Then along came Samuel Slater, who' came to America
after serving an apprenticeship in a'textile mill in England. He
knew how much the United States needed textile mills, so be
memorized the construction of every plece of textile machinery
irsed i 3 mill of the fime. In 1789, he aimived in Rhode Island
disguised as 2 farmer Slater buillt & spinning machine and the
giher squipment needed to operate 2 mill

‘The new spinning machines and power looms helped bring
about America's indusiriat revplution, whern power-diiven
marhines replaced handwork

Arth % same Hme that Slater was %%Eé%’% ng mif 2
people on 2 Georgla plantation cleaning Collon %% Hand.

After many experiments, he worked out 2 machine ealied 2
“eotion engine,” o “colton gin.” which did the work of 50
iaborers inpicking seeds and debris omt of the cotion
His invention made growing cotion profitable In the South|
and this made more Tow material avsisble o the mills in the
Morth and I Evrops.

With improvemens I stegm engines and theintrodue
tion of sleciricity, Americs’s fextile Industry flourished, By the

middie of the 19th contimy, fexiiles were the biggestindustivin
the countiy.
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Natural Fibers

For most of human history, people could make fabric only fom
natiral Bhers fom plants, animals, and minersls The malor
natural Bhers are cotion, fax, wool and sl

Cotton

the cotion plant pod of "Boll” B R the vogt widely used of 2l
plant fibers and is the world's main clothing 8ber
Varieties
Cotton grows in wann and hot climates all over the world
and has played an important part in many civilizations. The
ancient cultures in India may have been the first to grow cotton
to make cloth; about 6,000 vears ago. The Nile River delta in
Egypt was also good for growing cotton, and the people of the
pharachs became highly skilled in cotton fabric making. The
Egyptian varieties of cotton are siilf among the finest.

Sea §é§§§ é‘é American §.§§§§ first i;g;az; %‘%g ;%%

Y

?;gég, "‘%Eé’%%é §§§ the ?’%& §%§§§ = ;. cross §§ American
Pina and Pgypiian Sakel coltans B 55 aoreany colored ootion
grown in the sonthwesiors United Siatsn,

§§§§§§ or American upland cotion makes up most of the
ootion crop. The American colonisis grew B inland,

and,” from the Adantic Coast, which ishow Hgot s
%}% nd cotton is not as long or as strong 2 %%55 as
 Sea Island.
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Flax

The fiber for linen comes from the inner stalk of the flax plant
Like the cotion fiber, {lax is mainly a2 woody substance called
cellulose, which forms a major part'of the cell walls of trees,
grasses, and many other plants. All fruits and vegetables con-
tain {siizz oze, and cellulose fibers strengthen the stems, roots,
and leaves of many of planis

iinenisths

Flax field

Z&?eﬁl %%;z%zgéégg %3 §$§§§§§ and §§§§ iy is égs to the

clean surfare g
§‘§§§ wax that

perspiration. v .
the wearer’s %%:if ;{*{é % 2ls0
can-be washed and boiled *&5;%—
out harin. Linen wiinkles easily
but also presses easily.




Preparing Flax Fibers

Flax harvested in late summer makes the best quality Iinen; The
stalks are pulled out of the ground, tied into bundles, and dried
in the sun. Then the stalks are soaked in water to decompose the
outer stalk and make the inner fibers available for gathering: This
process is called retfing. The word resembles the English word
“rotiing™ and actually is 3 kind of sotting ‘or decomposing.

After retting, the flax is dried. The final steps in separat-
ing the flax Bbers from the outer stalk are bregldng, whess the
siafis ate cul sruirhing, whers the pieoss of bark are removed;

hackiing which IS 3 combing process that siraighiens the
Ehere called ne, are used Tor high-gusliiy Bemss

expensive eme such as dish towsls

Jute, Hemp, and Ramie

flax, that can be separated and spun. Jute is a
long, glossy fiber from a plant mainly grown in
China, India, and Bangladesh. The most impor-
tant use for jute is In the coarse bagging we call
buriap. It is also valuable for twine and rops

TEXTHE 7



Ramiz is one'of
the strongest

naturs fibers, and

strong when
went Thizs Twst

zmi s

Hems a5 ropes,

twine, sails,

and canvas.

and are used to make mpe, ﬁiﬁ aﬁg twine ?iemp produces a
strong fiber that can be more than 6 feet long. The fibers can
be spun tightly and can withstand great weights before pulling
apart.or hmaking

e is a fiber from an East §2§§
%;l;%% that, when s
it is absorhent driss
Bacteria and molds

Wool

People have been
géé% herders inceniy
ame, i?%%% gf;%%:’%%g
everything from f%{s%;%; fo %géiﬁi&,,, rugs, and tent

By 4000 s.c., people ity Babylonia and Mesaputamia were
wearing elegant clothes made of wool. Over the centuries and
in all parts of the world; breeders have worked to improve
z»,heep trying to develop wool that would be best for

L=

What IsWool?

Wool iz hair anan
catied keratin. K=
Zizo in e

il
=

y 1 of woolens comes
from the natural crimp or waviness
of thie wool fiber, which makes:the
yarn bulk up and spread a little;

trapping air and credting an'insula:
fion §§§¢§§ EEE;:; %gg% waviness




Other Wool-Bearing Animals

Some wool comes from animals other than sheep:. These
wool-bearing animals include the camel; alpaca, Angora
goat, Cashmere goat; llama, and vicufa.

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

Alpaca. The alpaca lives in the Andes Mountains, and its
wool is prized for its silky beauty and strength. The wool
of the alpaca is stronger than sheep’s wool and is about
610 12 inches long.

Angora goat. Angora goats were first
domesticated in Turkey. The long, silky
hair of the Angora goat is-known as
mohair. {The fiber called “Angora wool”
is really the hair of the Angora rabbit.)
Mohair is lustrous and has more resil
ience and bounce than sheep’s wool,

It is popular-for men’s summer-weight
suits-and in better grades of upholstery
and draperies. Because of its unusual
whiteness and luster, mohair can be

dyed very bright shades.

Cashmere goat. The Cashmere goat is Angora goat

a native of the Himalayan Mountains.

Soft fibers from its fine undercoat are spun into a-spongy,
woollike varn. Cashmere is softer and lighter than wool but
tess durable. It is popular for sweaters, scarves, and shawls.

Liama. The llama is related to the camel but is about one-third
as.big. 1t is-a beast of burden for the peoples of the high Andes
and has hair with good insulation qualities: The hair of the
llama is'not as fine as that of its relatives the alpaca-and vicuia,
but it has more colors. This makes possible many beautiful tones
when blended with the softer hair of its relatives.

Vicuha. The smallest and rarest of the Hama family, the vicufia
lives wild in almost unreachable mountain-heights, where peo-
ple ordinarily cannot survive without extra oxygen. A single
vicuna vields only a quarter-pound of hair. It takes the hair of
40 animals to get enough fiber to make a topcoat. Not surpris-
ingly, vicufia is'among the most expensive fibers used

in suits and coat fabrics.

TEXTILE
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MWATURAL FIRERS

Silk
If you have done any nature study on the life cycle of moths
and butterflies, you know they go through an astonishing series
of changes: At one stage, the caterpillar creates a casing or
cocoon-around itself. The caterpillar of the silk moth {Bombyx
mori) squirts out a fine, continuous thread called a filament
through a hole under its chin called the spinneret. With its
head, the silkworm whips the filament around its body in'a
series of figure eights until it is enclosed:
In countries where silkworm production is important,
silkworms are carefully raised on clean trays and fed a diet
of young mulberry leaves. To produce a pound of silk fabric,
silkworms must eat 200 pounds of leaves. In Japan, raising
silkworms 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.

Silk’s Origin
According to-legend; a Chinese
empress-discovered how a cocoon
could become unwound when one
fell outof a tree into her cup of
tea.-In the hot tea, the glue
holding the filament together
melted, and she could see the
fine, threadlike mass. A little
experimenting showed that this
nearly endless fiber could be
spun into fine yarn in much 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. Only 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 and death to take the secret
to-their own countries. Silk-was carried to the Roman Empire
by two monks who hid silkworm eggs in a‘hollow cane. By the
1200s, Italy was the major silk-weaving country of Europe:
When America was colonized; some people thought the
New World might be perfect for sericulture,-as the raising of

Silk cocoons
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sitkworms is called. King James introduiced i into the Virginia
Colony, and Benjamin Franklin tried to encourage the industiy
during the Revolation; but the silkworm never did well in the

North American climate.

Making Silk

Manufacturing silk begins with incubating the tiny eggs of the
sitkworfn moth. After the eggs haich, the larvae eat é%%é{}g:% non-
for six weeks. Then they sian (o spin thelr cotonns. Each
pillar wraps Hself in ope continuous sk Blament,

’%E;zz fnished cornons are putl in hot waler (o dissolve the

gummy substance that holds the silk Blament together, When
the §§% is lorgenad, the Slaments from Tour o elgli Corons

ars iomed and twisted. They are then combined with several
oifier }é ‘%}%?% %é’ésiié %.%;@% fomake a %%?%éé Eéés ;{fsg%
i Eézs §§§§§§ 5 continuous ;§§§ %‘é%%z ’%;ﬁ éz%:gé;
rarn other Bibers such a8 cotion and 'wool, s nade up of
gz&% long fihers.

Mineral Fibers

In‘addition to- fibers from plants and animals, there are
two important mineral sources of natural fibers—asbestos
and glass.

Ashestos is a hard mineral with an vnusual threadlike
makeup. The rockitke mineral can be crushed and the 5%5
gatherad to make vam and then cloth, Asbestos will no
si3'3 15 valuable in nsuistion and %Z%%‘ %%; iéé% mater Sféi
%é’% any §m§§§§§ éégi conld release asheslds ;E%&zi% i%%'{% §§§ Fir

Theraw materisl of glogs fbey is quartz sand, maeh ke
thar found &t the heach Meliod glass can %ﬁ %;sg:%%é and
drawr out o thread-thin Slaments 3ngd $pun inlo vam. Falrics
woven from giass varns are freproof and cannot be damaged
by sunlight, moths, or chemicalsin the ain

k-
W’
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_excellent breathing and wicking abil ’
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Manufactured Fiéégs

In 1664, English scient %}%%%E %%:% fe s
possibie 1o make 2 Bher §§
Audemars dis
and got Hanid ]

needies info the fig

s
=

Microfiber Facts
Microfibers have %E%;z around since the late 1980s. %ﬁ&%gg upon
how it is processed or “spun’ this amazmg syntheﬁc fabric can ha\se
e resistant to wnnklmg and
abrasion, and be wind- and water-resistant and qunchdrymg, makmg
ita g&&é choice fa;* ae:ti}va wear and 3%;%&&%3&

§§§f§§

ulose, ralled acetate. It originally was usedto
make film and iacquer to stiffen the wing fabrics of airplanes.
By 1921, the spinning techniigue developed 1o make acetate
fibers allowed acetate to be knit and woven into cloth.
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Nyion
in 1931 American chemist Wallace H. Carothers told the world
about 3 new fiber he called 766.7 It was later named nylor
picknamed the “miracle fiber.” Nylon was made from pétro-
chemicals; which are found in petroletim and natoral gas.
The first experiments used nylon as sewing thread; in para-
chiute fabric, and in women's hosiery. But in December 1941,
the United States entered World War 11 and every bit of avion
was %‘?“%é%é for parach ’ig}} tires, tents, s}g : *;%:%%g%g%} ggé

é,gg the éig the demand %’{%{ %%} si%;%gggi %%: 20 enir-

mois that almost 2 nvion was mad

:é §‘§ 5 ﬁ;; fvion aiso was %égg nzed %

i%?%%;ﬁ S{Eié L

Olefin, Acrylic, and Polyester

Annther synthetic fiber that is especially good for %’:%%%%f} h§§
upholsiery is olefin Wl 3’233?} é}éss %ﬁé};‘z §§§§, %’}% fin %%Ei?:

for athletic fields. A strong, dense olefin fiber hias %%E% devel-
oped that is 10 times stronger than steel and used to reinforce
hoses and power belts; and in athletic and automotive equip-
ment. Olefin and acrylic sandbags are used as highway crash

23



¥ §§§E‘ a;%ts %%g g%ss% sﬁg gﬁé *%%%%E%%% opes:
Amwlzc, a wool-like manufactured fiber, came

into use in the 1950s. The phrase “wash and wear”

was cai;;eé o éésﬁé%? a new %%zzéé of cotton and

g after laundering.

%5%% it so i finds

I8 as awnings, ;§§§§§s e

¥

§§t§§§§§§§ £=2E2 i§. ~
*sséggg’%gé* &% =S, §§§§
§§§3§{§ used
§‘€f§°§:§ §§§

Spandex, Aramids, and Carbon Fibers

Super-strong aramids and super-stietchy spandex were intro-
duced in the 1960s. The name “spandex” comes from the word
%;gssﬁgﬂ —just rearrange §§§ %%%3?« E‘%& i space program

i

X
)
2
£
L
St
o

The fire-protective fabric used to
make firefighter uniforms is the
same material used in gear wom
by race car drivers, an aramid
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for steel, §§§?§3§ asbestos, and aluminum. Yachts use strong,
fast sails of aramid fibers. Skis with aramid-fiber cores last
longer and perform better. Racing drivers wear aramid suits
that help prevent them from burning to death in fiery,
high-spéed crashes.

Carbon fibers are extremely strong, stiff, lightweight fibers
§§§§ of goryiic fibers at high §£§§§§*§§§ Thevareused o

T %;;;% booster %t%& i%g %;; §*§ space shutile intg orhit
coniain 30000 nouinds of carhonized Icharred ! ravon. Three
cimensional Iabrics made fromn carhon Bbers may someday
;§§ o *éi%é i such progucts 35 sufomohiles, milltary velicles,
Lyoceli
yorell, first produced in the Uniied States 101992, 552 relative
of rayon. Like ravon, it 15 3 celluloge fiber vz soff; ahsorbent,
and easy to dve. Uniike rayon, it is wrinkie-free. When the i ——
proper finish is applied, Ivocell can be safely laundered at home
and resists shrinking. Lyocell yams
have an especially
How Manufactured Fibers Are Made <oft and lixirious
There are two tvpes of manuifachured fibers: souch that
® Cpllniosds fibers are made from the oolluiose In trees or other % .
planis. Rayon, acetate, and ivocell are the main make this fabric
celiiosic manuiaciured Bhers papular for
* Synihoric fibers come from chemicals made fom refingd jeans, shirts, and
peimistum of aatural gas The main synihelic Bhers are
polyester, nylon, aorviic, olefin, and spandex. sther garments.
Rosr manuisciured fhers are oreated by forcing & thick)
£ Eo

gummy Houid {3bout Tile oold honey) through the finy holss
ofa s;%ggé%%is device called 3 spinneref. The spinnersis that
are uszed to make most monufaciured fibersare similar io 2
hathroom shower head. A spinneret may have from one fo
séveral hundred tiny openings. The g;%gé comes out of the
holes in long, slender, soft strings that guickly harden. Fiber
propeérties can be engineered by changing the shape of the
holes to achieve different effecis.

2.9
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Spinning, Weaving,
Knitting, and Bonding

Most toxiiies are made by twisting fbers Into yarns andd then
weaving of Knitting the yarns into falwics

fing Hhers ;&%%&%‘ 1o make threads or varrs

ik &

%

® > threads or varns over and under éach other o form

= Looping and interlocking vams is knifting

Textiles are also made by bonding fibers together 1o form
fabrics that are neither woven nor knitted. Such fabrics are
known as nompovens.

$§§§§§§§

%g mamy of %gg% e §§§ 3%;;?;% %%;z%;%:; fr %éggig*%%
§E§§§ §§§§ fhers are twisied ?gfé astrong, %3}%5%%
ars of 2 workable length.

Hand Spinning
Around 8,000 to 10,000 years ago, people discovered how

to put the clinging characteristic of wool and cotion fibers

to. work for them. Their basic tools were the spindle and the
distaff. You ¢an see pictures of these tools in the art of ancient
Egypt. And i you visit the Navajo in the southwestern United
Stafes, you 'will still see this yarn-making §

SV
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After carding,
an exira step
called combing

maybsdonetn

for Hems such
as combed
percale sheets.

any vams
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endofa Si!ﬁs——ﬁiﬁ ﬁisifiﬁ“ This stick was %zésg@é under one
arm to leave the hands free; The spinner pulled at the clump of
fiber, drawing (draftmg} a htﬂe af it off the dnstaff and tmsted

the fibers ‘3’%{3&?{

ready § sse i weaving,

Machine §§§§§§§§

The steps handspi
ar flax are 3?;
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then blown through ducts to.the next pmcess. cardmg.

Step 2— f.:an:!mg The fibers pass over giant drums or

covered with wire testh. The teeth untangle




SPINNING, WEAVING: KNITTING, AND BONDING

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

Step 4—Roving. In the process called
roving; the slivers are pulled out
{drafted) even more thinly and then
gently twisted.

Step 5—Spinning. The roving is
drawn out and given more twist,
becoming tighter, thinner, stron-
ger, and ‘more even, until the yarn
reaches the thickness or count
(weight per unit of length) that is
needed for the knitting or weaving
of the fabric:

Step 6—Winding. Yarns are tightly
wrapped around bobbins or tubes and are
ready for weaving or knitting. Sometimes, if
an even sturdier yarn is needed; two or three
of the yarns are twisted together in plies,
usually referred to as two-ply or thrée-ply.
Unravel a piece of string to see how yarns
are plied to make them stronger.

Spinning
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Is It Woolen or Worsted?

Buying a wool suit or sport coat c"

starts talking about “woolens” an ds.! ,

fabric types. The difference is essentially in the spmmng of the weci yarn
before weaving. Worsted yarn, mainly used in suit and slack fabrics with
a tight weave and smooth ace, is a combed yarn. Woolen yarn is only
carded, not combed. Woaien arn is not twisted as much as worsted yarn
and is therefore softer, fuzzier, and thicker. The cloth 1 made from woolen
yarn is naturally softer and bulkier. Woolens, as you would expect, are
what you usually find in soft, wool sport jackets an sporty winter coats.

Weaving

The weaving process is basically a crisscrossing or interlacing
of straight yarns. Weaving is done on a loom, a rectangular
open frame that is fitted lengthwise with yarns called the warp.
Warp varns are usually strong yarns, since they form the base
or “skeleton” of the fabric

The crosswise filling or fill yarns (also called weft yarns or
picks) are worked in-and out at right angles between the warp
yarns. Traditionally, weavers used a pointed, boat-shaped shuttle
to draw the fill yarn over and under the warp yarns. Faster meth-
ods are used today. Each row of fill yarn is a pick. The number of
picks per inch indicates the fineness and weight of the fabric:

As each fill yarn is drawn through, it is pushed firmly
against the previously inserted fill yarn. This process continues
until the desired length of fabric is-woven.
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In an industrial setup, the sirong warp varns that will
form the skeleton of the fabric are often covered by a protective
film. This process, called sizing or slashing, makes the yarns
stiffer and easier to handle when they are attached to the loom.
These warp yarns are wound on:a warp beam and placed at
the back of the loom.: Each warp yarmn is then passed through a
vertical harness. The number
of harnesses depends on the
complexity of the weave. In
the harnesses, each warp vam
i threaded through a haddie
The heddles hold the individual
varns in place and keep them
from tangling.

In every weaving process;
after the warp yams are in
place, the following four basic
steps are repeated, in this order
and row by row, until the fabric
is completed.

Step 1—Shedding. Shedding
means taising some of the warp
yarns by means of the harnesses,
ieaving others below. When the weaver
{or weaving machine] jiffs the hamess
that holds {for instance} the odd-
numbered warp varss, a space called
the shed is created; The 8l varn will
pass through the shed.

Step 2—Picking. Passing the filbvam
into the shed at right angles is-called

; picking. This step places the & yvarn over
and under the warp varns.

Step 3—Beating up. To beat up means to push the fill yarn
firmly against the yarn that preceded it, using a comblike
device called a reed. The weaver {or weaving machine) levels
the harnesses and, with the reed, plishes the newly woven pick
compactly into place to tighten the weave.

Step 4—Taking up and letting off. As the weaving proceeds
pick by pick, the finished cloth is tomed or wound onfo'a bar
called the cloth beam, or apron beam, at the front of the loom,
and more warp is brought on from the warp beam.

TEXTHE 3
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Swifter Than a Shuttle

The reed and harnesses on today’s looms move much faster
than the eye can follow. Modern looms weave without using
shuttles. On a rapier loom, a mechanical arm called a rapier
can insert picks grabs the yarn-and passes it on to a second rapier at the
middle of the shed. In a projectile loom, a bulletlike projectile

Modern fooms

at speeds up to grips the varn and shoots it through the shed. Jet looms use
30010 400 feet tiny jets of air or water o blow or propel the flling through
per second the Sé,&é‘ o : . .
" Alr- and wateriet machines are the f{astest methods of
weaving foday. They can insert up to 1,400 filling varns per
oo

minute, and one new machine can insert four filling yams at
2 fime and weave 3,000 picks per minute

Kinds of Weaves

‘What the weave will look like as it comes from the loom
depends on the way in which the harnesses lift groups of the
warp varns to let the fill yarns slip through. In complicated
weaves there may be up to 30 harnesses, but for the simplest
constructions only two harnesses are needed.

Plain weave. The plain weave is a
simple interlacing of warp and fll

. and is the weave used by makers of
hasic fabrics, either on hand looms
of in mills:

Basket weave. The hasket weave
is a variation of the plain weave,
but instead of one warp and one
fill varn, it has two of more warp

- yarns and two or more fill varns,
 which adds a fuller, bulkier texture
to the fabric. Oxford shirting is

an example.

Plain. weave Twill weave. The visible, diagonal line that runs through

fabrics like denim is a twill weave. The weave pattern forins
a stair-step look. In popular herringbone pattern in wool
sport jackets is also a twill weave. Twill construction is used
in work clothes and uniforms where durability is needed.
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Satin weave. The satin weave is similar to'the twill weave, | *eeessCemms——"m"
the diagonal line is hidden so that the surface of the fabric is

smooth and polished. The sheen and graceful drape of satin- Corduroy isan
weave fabrics make them popular for formal clothes, in damask
for table linen, and for fine draperies. Satin-weave fabrics may
snag ggsﬂyt Cﬁt'pife fabric.

Pile weave. Terry-cloth towels, corduroy pants, plush toys, and ¥ the loops are
rigs can 2l be examples of pile-weave construction: Essentially, +

- e ET - : 77 verylong, you
pile weave is like plain or fwill weave with one added gtep: an
extra warp or fill yarn is added and lifted above the surface 1o getplushora

example of 2

form loops. These loops can be gf% as ézi%sg% towels are an fabric that may
example Or the loons o8 be siipped o, which aliows the 5
yarn ends 1o unravel 2 Hitle causing 3 soft surface. fook fike fur.

Geometric and fancy weaves. Shiris with 5 fny geomelric
patiern woven inio the fabric, calisd “dobby fancies " wers
popsiar i 1910 and then S0 vears Iater 10 1970, They are made
o the dobby loom, which conrsseor lower the warp vars i

siany more vatiations than are possible with Simpler lcoms.

The Jacquard Loom

in 1801, French inventor Joseph Marié Jacquard created 3 loom
that used punched cards to direct the weaving process. Jacquard
“programmed” a design by cutting holes'in a roll of paper. This
roll was connected 1o 'a sevies of needles controlling the loom
mechanism that moves the warp varns ¢p and down. When the
needlies hit'a hole in the paper, ¥ made 2 change in the way the
varns wers woven. By changing casds and aliemating the
patterns of punched holss, i was
nossible o mechanically orests
compier woven palismns.

s elechionic mechanisms for
Mew designd can be quickly
downloaded 1o the loom from
3 computss




7 form loops o into
fabncs. Tiae needie hooks grab the yam ansi
loop it through, quickly creating a flexible fabric.
Depending on the tightness or looseness of the
knit and the thicknéss of the yarn; the knitting
process can be used to make the thinnest nylon
stockings or the heaviest cablesstitch sweaters.
Knits are is?ﬁ;i?éé%? They move with the

Knils maks warm

stifiches 3 minuis
ke that §i§§¥f oz
g%sg‘é g%%:&% can é’% =
%; one pigce by g%%;é

Homemade
Hat knitter
§§§€§ because it
represents guiality
workmanship.



The circular knitting machine has its needles placed in a
circle around a drum. The machine revolves, and the needles
knit a cloth that comes out the bottom as a tube of fabric. The
simplest circular knitting machines have only one set of needles;
called cylinder needles, which work up and down. Fabrics made
on these machines are called “single-knit” fabrics. T-shirts are
made on this kind of machine. An undershirt is made with the
same-plain knit stitch often used in hand knitting. Technically,
circular knitting is a type of ‘weft knitting. Weft knits stretch
more from side to side thanup and down, so they are popular
i underwear and other light, pullover-type shirts.

Warp knitting is the other basic type of knitting and
differs from weft knitting in producing a fabric that is firmly
held together in all directions, having what the experts call
“dimensional stability.” This overall balanced strength makes
warp knitting popular for any item that has stresses placed
on it from all directions—from hairnets to rugs.

TEXTILE
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Tricot knits are an important kind of warp construction,-as
are taschel knits. Tricot knits are lightweight; raschel knits are
heavier. Raschel machines can knit any kind of fiber, including
metal and glass yarns. Raschel knits are used for a variety of
products, including blankets, men’s suits, and swimwear,

—— Felt and Other Nonwoven Fabrics

Take a good look at a-piece of felt. You will see no sign of
. ; woven orknitted construction in it, because felt is a noriwoven
industry is one fabric. 1t is made by pressing fibers of wool, fur, or animal hair
of the fastest together, creating sheets that can be cut-and sewn like cloth:

S : For hundreds of years; the basic nonwoven fabric was
growing industries  fe]r Today, many nonwovens are made from manufactured
inthe world. The  fibers such as polyester; rayon, and aramids. The individual
fibers may: be melted and fused together, stitched into place,
stuck together with adhesives, or tangled together by means
nonwovens of hooked needles. Water jets and lagers are-also being used
to'make nonwovens that look and feel like traditionally woven
and knitted fabrics. The process is much faster-and less costly
20 percentof the . ‘than weaving or knitting.

Nonwovens are often used for disposable items such
as place mats, napkins; fabric softener sheets; dust cloths,
textiles, and that eyeglass lens tissues, tea bags, vacuum cleaner bags, bandages,
and surgical gowns and masks. You will also: find nonwovens
used in automebiles for such things as dash insulators, hood
yedr by year. silencer-pads, and transmission oil filters. At-home and school

you'will find nonwovens in book covers, pennants, blankets,

e 01101 tENIS balls.

The nonwoven

production of

amounts to about

total production of

percentage grows
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Making Felt

You can mizke felt at home with a few simple Hems.

To make felt:
Step 1—Comb the wool flesce to make the strands lie
straight and parallel.

Step 2—Put one cotton rectangle in the bottom of the
ishpan. On the cotion, place 2 laver of wool fibers
5o that the fbers are parallel o the long side ol the
dishnan. Put another laver of wool on top of the By,
butwith the Shers parslisl o the short side of the pan
Build up shernating lavers of Bbers, as many lavers
you wish, The more lavers, the thickes the Il vou will
make Top the stack with the second cotion féciangle.

Biep 3—5priniie soap fakes on top, Then carelnily

sooon hot Waler onio the “sandwich” 1o dampen the colion
and wool with kst enough water 10 tiake ¥ Soggy. The witey
should be hot but not scalding I 1 s {oo Hot 1o handie, sllow
the stack to conl o 3 safe temperature before doing siep 4.

Step 4~ With vour hands, rub the sandwich. Rub hard and
keep rubbing. I you stop oo soon; the scap and hot water will
not have opened the scales of the wool enough for them to
catch on each other, and vour felt will fall apart.

Step 5—Rinse the sandwich thoroughly, under running water,
to flush out all of the soap. Peel off the cotion fabric. Allow the
Etwdy

When the et s dry. examine 8
under & magnifying glass. What
has happened to e wool

What has this activity
faught you about the dan-
gers of machine washing
and tnhle diving 2 woul
sweater? Has anvbody in
yesrr family sver made that
mistake and accidentally
felted a good sweater?

TEXTHE 37






WEAVING YOUR OWR TEXTILES

Weaving Your
- Own Textiles

Many books on crafts show how to
make simple looms such as those
traditionally used by American Indians. Here is a simple,
Indian-styled backstrap loom you can make. On it you can
weave a belt, coaster place mat, or similar item.
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A
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shed. Put one sf the :
cardboard strips in the s?;gé wer %%s& ?;eeié le. This will mai(s a sés:ss§§§

: \shed Put the sec{:

the shuttle through, from ri %gﬁ ‘with your right hand. ’i‘hé %gs
will lay between the warps. Hold the heddle with your ;';g%;i hand, and
‘ warp thread. With
ft to right. The vamn
. Every time you
art and finish vour

3%&9 6—Cut the ssnds of the warp ihz‘eaés tied to the stick. Remov

42

cardboard sinps and knot the warp threads together with a square .
Pyl the knot up tight against the weaving to keep it frsﬁa §§§§§e§§§ -
Cut and knot the other snd i%s% sams %*3}«'
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WEAVING YOUR OWN TEXTILES

Box Loom

You also could make a box loom to weave a wall
hanging, place mat; or small rug.

To make the loom:

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

Step 2—If the box has flaps; cut them off the top. If =
thé box has a removabie lid, lift it off. .

Step 3—Using
ruler and pencil,
make a mark
every /s inch
along 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 "4 inch to '/ inch deep at each of
the marks.

Step 5—Use a long, strong yarn
for the warp threads. Tape one end
of the yarn to the box. Then begin
to wrap the varn around the box;
inserting it into each slit at the top
of the box edge as you go. Wrap
the yarn completely around the box
and continue until you have filled
every slit. Keep an even tension on
the yarn but be careful not to pull it
so tight that you bend the sides of
the box loom. When you have fin-
ished threading the loom, tape the
tail end of the 'yarn to the box.
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To weave:

First weave a header. The header helps align the warp threads
properly, lets you check for mistakes made in threading the
loom;, and gives a firm edge for beating the weft into.place. You
caniuse any type of scrap yarn for the header because you will
remove it when the project is finished, but try to use a yarn
similar in weight to the yarn you will use in the finished piece.

To weave the header:

Step 1—Use a knitting needle or a
s-inch dowel rod (sharpened to a dull
point at one end-and sanded smooth)
to pick up the warp threads. To make a
plain weave, pick up every other warp
thread so-the weft will travel 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 place. Using a weav-
ing needle or a second dowel rod as a
shuttle, draw the weft thread through the
open shed. To turn a Ya-inch dowel rod into a shuttle, whittle
anotch near one end and tie the weft thread to the notch.
Sharpen the other end to-a rounded point.

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

Step 4—For the next row, use the knitting needle or dowel' to
pick up the other warp threads (the ones not raised for the first
row). Weave the weft thread back across.

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

To weave the finished piece:

Step 1-—Remove the scrap yarn from the shuttle {the weaving
needle or your improvised dowel-rod shuttle). Thread the
shuttle with the yarn you are using for the finished piece.

Step 2 Use the knitting needle or dowel exactly as you did
before to pick up alternating warp threads:

Step 3—Draw the weft thread through the open shed. Arc ot
curve the weft thread as you draw it-across, to put a little slack
i it If you draw it across too straight, it will pull on the warp



Ay

threads when the weft or filling is beaten into place. This will
cause the edges of the woven piece to draw in and may break
the warp threads on the edges.

Step 4—Use the tines of 2 fork 1o “heat” {gently press) the welt
threads into place, svenly across the loom. Take carsfo kesp the
edges of the weaving siraight and parallel H the edges diaw in,
itmdans vou are pulling the welt threads 106 fout and siiaighe
Frross - Arc thermn s described in the previous siep.

Step §—Continus drawing the welt threads back and forth,
sifernating them with the warp threads and pressing them info
plare, until vour weaving reaches the size you want for a place
mat, wall hanging, or other project. Tie off the weft thread.

Step 6—To remove the weaving from the loom, cut the warp

varns across the middle of the bottom of the cardboard box.

Remove two or three cut warp ends at & time from ‘the loom,
nd tie sach group together with an overhand koot Repeat

yarns are tied. {Remove the

the warp ends af that sdge of

the finished piece !

fring the warp ends no

are any shortes, the weaving

might unravel.

Try this: Draw on

3 piece of paper
adesignthe sirs
gfvour lnom, Oy
uss & compter
dravwang program
fomaks s desinn
Printthe design
on paper to match
the size of your
loom. Sipthe
drawn or printed
desion andar fhe
warp threats
Falioge the patien
sfthe dosigrias
clossly asyou
¢an o weave

a picture,
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THE ART OF FABRICS

The Art of Fabrics

From earliest imes, people have used colors and various
stenciling and printing methods to make themselves Jook better
in the eves of their gods and their mates, 1o frighten their
enémies, of to make their homes more pleasant places to live.

For {abric colors, people have used bright berries; colored
flowers, vegetables, insects, shelifish, free bark, and natural
earths. These natural colofs are niot very strong and usually
fade over time or in bright sunlight. Oneé of the great searches
throughout history has been for colors and dyes that would
keep their richness. In ancient Rome, a purple dve from a shell-
fish was so rare and highly prized that only the nobles could
wear the color. People still use the expression “born to the
purple” to describe a noble or an aristocrat:

It took people more than 2,000 vears
from the time of the Roman Empire 1o come
up with a purple color that could be made
cheaply. It was discovered by an Englishman
still in his teens. In 1856 voung William
Henry Perkin invented the first chemical
dye—3a purplish color called mauveine.

The modern aniline dye indusiry sprang
from this discovery. Modern textile technology
uses 4,000 1o 6,000 different dyes, practically
all of which are chemically produced.

How Dyeing Is Done

The typical method of coloring yarn or fabric
is to dissolve the color in hot or boiling liquid
and put the yarn or fabric in the solution.

In some cases, other chemicals are added to
speed up the process or to make the colors
more uniform or permanent.

Industrial dyeing operation
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A fabric woven
from dyed yarns
can be more
colorfast By
working with
varied colored
yarns, the
wesaver can
create interesting
designssuchas
plaids, stripes,

and checks.
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if thasses of fibers such as wool or cotton are placed in the
dye bath, it is called stock dyeing. If the fiber is spust into yarn
before it is dyed, it is called yarn dyeing. If the fabric is woven
and then dipped as whole cloth into the dye, it is known as
piece dyeing.

Each method has its virtues. Piece dyeing is good for
coloring large pieces of {abric in one coloy, but the item may
fade in time if the dye has not penetrated to the innermost
fibers, Jet dyeing under pressure is used today o get betier pen-
etration of dyes.

Using stock-dyed yarn gives the most colorfasiness and
uniformity of color A textile maker can create interesting effecis
in the final fabric by mixing colored fibers before they are spun
into varns.

Ancther method of dyeing used in coloring manufactured
fibers i to dissolve the color in the Hquid from which the Bla-
ments are made. This puts the color “inside™ it is compiletely
a part of the final fiber. This is called solution dyeing or
dope dyeing.

Another method of dyeing, called cross-dyeing, takes
advantage of the fact that different fibers—say, wool and
rayon—take the color in varying degrees, one slower or faster
than the other. You can use cross-dyeing to get iwo or more
tones from one dye.




Natural §¥§$
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Making Natural Dys
Step 1—Chop o brealo plants info sl pivcss and covsr
with water Ino 2 large pot. Seal overnight

Preparing the Material to Be Dyed

Be sure o wear hossehold rubber gloves,
Btep T Wash fabric I soap and waler andd rinse well

Step Z—Ads Tounce of slum found i the spive section
of %@z grorersiin g §§§§ of % sEiet. §%§ §§§ %

ade of *%ggg%%% §%§-~§§§ 5 %ggg or TaEven
cream %:g tartarn

¥,

i’asg 3—-?% fzbric in this solution and boll for an hows Rinse
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Printing Textiles

Many fabrics are printed rather than dved. Theprocess is
basically the same, except that instead of color being applisd
0 the whole area of cloth, it is applied 1o specific argas. The
same dyes are nsed in both processes; but dve baths are liguid,
whereas printing uses a thick paste of the coloring material

Most fabric-printing today is done on high-speed presses
much like those used in printing newspapers. A roller withaa
design etched info it is covered with ink and rolled across the
fabric; When the roller touches the Iabric, the inked portion
leaves an impression on the cloth.

Another imporiant printing method is called screening
or the silk-screen process, Afine mesh or'screen of nvion is
siretched over 2 flat wooden frame. This screen is painted over
irvall areas except where the patiern is fobe. The screen is
laid over the fabric to be printed, and dve paste is placed in
the frame. As-the pasie is sgueegeed back and forth, ¥t seeps
through the exposed open mesh and colors the dloth under-
neath. Visit a local T-shirt printing shop 10 see silk-screening
onra small scale For large production; this process is done with
elaborate, high-speed machinery.

irvanother process, called heat transfer printing, the design
is printad 'on papér and then ironed onto the fabric. When the
paper-is peeled off, it leaves the design on the fabric. You'can
buy heat-transfer paper at craft shops and fabric stores,
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Digital printing methods are also in use today. Digital print-
ing produces prints with great clarity and vivid colors.

Finishing

Virtually all fabrics are called gray goods as they come from
the loom or knitting machine. This term: {also spelled greige;
pronounced “gray”} does not refer to the color of the cloth:
It just means that the fabric has not been given any finishing
treatments. To ‘make certain that the fabric will be suitable
for its final intended use, gray goods undergo many finish-
ing processes, some of which occur before dyeing. Scouring,
bleaching, and desizing are often necessary before the fabric
can be dyed. Other finishing treatments help fabrics resist
fading, flames, mildew, moths; static; stains; and water,

?333%‘;3 after they
éﬁs§§§§§§s of

 Hereare some things that happe
 leave the loom or knitting machi

these treatments and ?%iﬁ?iﬁ& ISSArY.

+ Antistatic finishes = Permanent ;}r&ss

* Bieaching ~ _ Sanforizing

s Calendaring * Scouring

* Desizing e Shearing

~* Flame-re rdant f‘mshes e Singeing

* Mercerizing ~  Sizing

. Mstﬁgmﬁ?sg L * Soil-resistant fi ﬁisheg

* Napping » Water-resistant finishes



%% out; é%%%’é’i are maore
finishes make the fabric

w

anos, hete are some freal-
%gg. water repelient. Be

s §§€$§§§§ %‘2’ %5 '%{%é?% in 2 pints %s ?ﬁs}% water. %aﬁse}fvé‘f

‘s pound of alum in 1 pint of bot water. Mix the gelatin solu-
tion with the soap solution and place the fabric in this solu-
tion. Agitate the fabric in this z%%é;}é for ; ?gg ites. %;EE the
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The Textile Detective

One day you’re doing laundry, and you have a pile of shirts
that are missing their care labels. You don't know what the
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 the
fabric world, vou can find out. Knowing how to identify fibers
used in clothes, 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
clothes 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.

If you have a microscope or can use one at
school, you can magnify fibers to see their
individual differences clearly. Start with a fab-
ric you can identify from the label. Be sure it
is 100 percent, not a 50/50 or 65/35 blend. If
you examine a fiber from a mixed-fiber-blend
fabric, 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.
TEXTILE
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You will notice that the natural fibers have scales or a
twisted or kinky construction. Cotton fiber, for instance, looks
like a twisted ribbon under a microscope. 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 lengthwise grooves and specially treated to be
crimped or twisted.

The Breaking Test

Fibers break in different ways. This fact can be helpful in
identifying them. Start with threads you puil from the edge
of an identifiable piece of fabric. Get a sample of yarn about
a foot in length. Hold the ends in your fingers and pull the
varn apart. Observe the point of breakage, and compare to
the descriptions that follow.
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Cotton. Will show ends
that are short, even, and
fuzzy. There will be a curl
to the ends.

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

Silk. Will stretch a lot and
break with a snap. The ends
will be fine and lustrous.

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.
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Looking Good:
You and Your Clothes

You will discover some practical, everyday reasons for learning
about textiles. For one thing, knowing how fabrics are made
can help 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 clothes 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 clothes 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
labels, and their n

Label Meaning

Permanent Press No ironing needed for the life of
the garment.

Durable Press Little or no ironing needed.

Waterproof or Rainproof Water will not come through the fabric.
Rain Resistant Willwkeep rain out for a reasonable time.
Water Repellent or Water sprinkled on the surface will bead
Rain Repelient and roll off. Surface finish may need to

be restored by a dry cleaner.

| Washable or Wash, bleach, dry, and press by
Machine Washable any customary method, including
commercial laundry.

| Delicate Cycle or Gentle Cycle Set the dial of the washing machine to
this reading or wash by hand.

':; Hand Washable or Wash 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 to Dry Pult 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 to 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 to give
it a high luster. Used on cotton fabrics.
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Characteristics Care

Durabile, soft, absorbent, May be machine
strong, cool, comfortable. washed in hot water
Easy to dye. Wrinkles easily and dried. Finishes
unless special finishes add to ease of care.
are applied.

Absorbent, crisp, cool, Must be dampened
durable. Wrinkles easily well and ironed at
unless given special finish. high temperature.

Luxurious, dyes well, Dry cleaning preferred;

lightweight, strong; resists some silks are washabile,
wrinkles. May water spot. preferably by hand.
Weakened by long exposure
to heat and moisture unless
; specially treated.

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.

Linen-like appearance; often Machine washable; sometimes
blended with polyester, cotton, requires no ironing.
linen, and acrylic.
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Care

Acetate and

Triacetate
Arnel®
Chromspun®

Smooth, drapes well. Weak
when wet; dries quickly.
Builids up static electricity.

Dry cleaning preferred unless
fabeled washable. Press
carefully at low-heat setting.

Rayon
Avril®
Courcel®
Zantrel®

Cool, comfortable, drapes
well. Wrinkles easily. Tends
1o shrink.

Dry cleaning preferred.
Some rayons are washable.

iyocell
Galaxy®
Tencel®

Similar to rayon in feel.
Breathabls, lightweight,
comforiable, drapes well.
Resists wrinkling and shrinking.

Generally machine or hand
washable in cold water.
Drip drying preferred to
machine drying.

i Acrylic
Agcrilan®
Creslan®
Orlon®

Wrinkle-resistant. Wool-like
feel and warmth. Builds

up static electricity. Rubbing
may cause “pilling” (matting
into little balls).

Generally machine or hand
washable. Remove oil stains
before washing.

Metallic
Lurex®

Heavy, stable. May be
damaged by abrasion.

Hand washable. Do not rub
or iron.

| Olefin
] Herculon®

Strong, flexible, absorbs
very little water.

Avoid high temperstures.

Polyester
Dacron®
Fortel®
Kodel®

Colorfast, strong, holds its
shape. Resists wrinkles,
abrasions, moths, mildew,
and bleach.

Washable; dries quickly.
Neeads little ironing. Prefreat
oily stains before washing.

Spandex
Lycra®
Cleerspan®

Good stretch; springs back
into shape. Hesists abrasion
and body acids.

May be machine washed in
warm water. Dry in dryer at
lowest heat setting.

Nylon
Antron®
Celanese®

Very strong, durable,
fightweight; dries quickly.

Can be machine washed.
Low or no heat usually
recommended.
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Textiles and the
Environment

Producing fibers and making textiles requires large amounts of
natural 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.

Major Environmental Concerns

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

It 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 low rainfall or in times of drought, using
large amounts 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. It is important that water resources be well-
managed and conserved to prevent water waste and shortages.
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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 salts.

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

making textiles.

Many cotton producers, for example, no 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 colors of wild cottons with the long, strong fibers of
commercially grown white cottons. These colored cottons
come from the field in rich shades of reddish brown,
bronze, green, oatmeal, khaki, and similar natural 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.
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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,
it is better to use raw
materials—whether fiber,
yarn, or fabric—that are
produced close 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 gaiﬁai solution to conserve
resuuraes might be to recycle

ieum‘based materials into

melted down into a resm\and spun
nto fiber. It 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

It is important to realize that many textile products can be used
to protect the environment. Fabrics known as “geotextiles”
hold soil in place and help prevent erosion. Fabrics are used

as filters to clean up air and water. Manufactured fibers can act
as absorbents to remove 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
choices in the clothes, fabrics,
and other textile products you buy.

Construction sites use geotextiles to help
control erosion and drainage.
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Disadvaniages

Natural Plant
Fibers

* Cotion

s Linen

+ Jute

* Ramis

* Renewable plant resource
{can be replaced by
growing again}

+ Biodegradable

= Recyclable

=
=

=

= Chemical fertilizers and
pesticides often applied
to fislds

= (fien require irfigation

*

-

E

-

Natural Animal
Fibers

* Wool

* Mohair

* Sitk

» Renewsble animal product
» Biodegradable

* Wool can be reused
-

= May require dry cleaning
using chemical solvents
-

Cellulosic
Manufactured
Fibers

* Rayon

= Acefate

s Lyocsl

* Made from wood pulp
{renewable plant resource}

s Can be made from plant
waste products such as
sawdust or cotion linters

= Biodegradable

=

*

* Treated with solvents and
chemicals during production

* May require dry cleaning
with chemical solvenis

*

Synthetic
Manufactured
Fibers
* Nylon
* Polyester
* Acrylic
* Spandex
* Aramids
» Olefin

= Strong, durable

* Versatile

* Easy to care for
{machine washabis}

* Made from nonrenewable
petrochemicals

* May outiast usefuiness

+ Not biodegradable {break
down very slowly, like plastic}
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Textiles, Tomorrow,
and You

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

Engineer

The average textile operation has mechanical, electrical, chemi-
cal, and industrial engineers as well as textile engineers who
handle the many complicated processes and operations in
developing and making thousands of textile products. If you
like to operate or repair machines, you will find highly unusual
and complicated machines in a textile plant.

Scientist

The textile industry employs top-notch scientists whose
research leads to new fibers and to new ways of using
fabrics and textiles. Textile companies need people trained
in chemistry, physics, and biology.

Artist or Writer

All printed fabrics, upholstery, carpet designs, towels, sheets,
and ties are designed originally by artists. Most fabric designers
work for companies that make fibers, fabrics, or clothing. They
must know enough about making textiles to know whether
their creative ideas can be used in actual products.

TEXTILES, TOMORROW, AND YOU

Thinking about a
career in textiles?
Two subjects

to study are
computers and
foreign languages.
Computers now
play an essential
role in textile
design and
manufacturing,
and they are
constantly
getting more
sophisticated.
You also will need
a knowledge of
foreign fanguages
because today's
textile industry

is global.
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If 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 for items made of fabrics.
This work is done by artists and writers who work either for
the textile companies or for their advertising agencies.

Sales Representative

Selling calls for people who like people, who welcome chal-
lenges, who are enthusiastic, and who know the product they
sell inside and out. If 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 for
sales representatives.

Other Professions

Many careers in textiles require college training. If you are in
high school, talk to your guidance counselor or a teacher about
your ideas for your future. In addition, you can write to the
schools for catalogs and pamphlets describing their programs.
See the resources chapter for a list of schools and colleges that
offer special programs for careers in textiles.
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Glossary

acetate. A manufactured fiber made from
chemically modified cellulose, refined from
cotton linters or wood pulp, 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
cling, 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 fabric by striking them with
the reed.

bleaching. Chemical treatment to remove
impurities and whiten the fabric; can be done
either in preparation for dyeing and finishing
or to get bright whites in the finished fabric.

blend. A yarn or a fabric that is made up
of more than one 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 fibers.

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

carbon fibers. Strong, stiff, thin fibers of
nearly pure carbon.
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carding. Partially straightening and cleaning
fibers before spinning. Carded yarn is generally
coarser and more uneven than combed yarn.

cellulose. A natural substance based on
glucose (a sugar) found in the cell walls of
plants. Cellulose is an important part of plant
fibers like cotton 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.

colorfastness. A dyed fabric’s ability to resist
fading from washing, exposure to sunlight,
and other environmental conditions.

combing. An additional step beyond card-
ing that gets the fibers 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 to the
yarns before fabric making.

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

dobby loom. A loom equipped with a
special attachment (the dobby) that controls
the harness, allowing the weaving of small,
geometric or floral patterns.
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double knit. A weft-knit 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 its original length, shape, or size
immediately after 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, slender, threadlike strand, either
natural or manufactured, that is twisted into
yarns and then used to make a fabric.

filament. A long, continuous fiber; a
manufactured fiber 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 kaitted to make it wear longer,
be easier to care for, or be more attractive.

flame resistant. A finish that prevents fabric
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-
tion, 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.

full-fashioned. Knitted to conform to the
shape of the body.

gin. A machine for separating the fibers of
cotton from the seeds.

gray goods. Unfinished fabric; fabric as
it comes from the loom or knitting

machine, before it has gone through any
finishing processes.

greige goods. See gray goods.
hackling. Combing, as flax or hemp.

harness. On a loom, the frame containing
heddles through which the warp is drawn and
which, in combination with another frame or
frames, forms the shed and determines the
woven pattern.

heddle. On a loom, the main part of the
harness that guides the warp yarns.

hemp. A tall, coarse plant native to Asia. A
tough fiber, valuable for making rope, comes
from its inner bark.

herringbone. A broken twill weave with
rows of slanting lines that form zig-zag V's.
Also called 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 for making burlap, gunny sacks,
and carpet backs.

knitting. Making a fabric by interlocking
loops 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
stem of the flax plant.

linters. The short fibers remaining on
cottonseeds after the longer fibers have
been removed by the cotton gin.

loom. A hand-operated or power-driven
device for weaving fabrics.

lyocell. A manufactured fiber made from
cellulose; similar to rayon but stronger.

manufactured fibers. Fibers made through
chemical processes, such as polyester, nylon,
and spandex.

mercerization. A chemical finishing process
with caustic soda that removes impurities and
loose surface strands from a yarn or fabric
and gives it a shiny look. Mercerizing makes
cotton and linen fabrics lustrous, stronger,
more durable, and easier to dye.

mildew resistant. A finish that slows or
prevents the growth of mildew and mold.

TEXTILE 73



(GLOSSARY

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 rub the fabric
surface to create the desired appearance.

natural fibers. Fibers found in nature, such
as cotton, wool, linen, and 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 for its strength and resilience.

olefin. 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 loom.

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

ply. Two or more yarns twisted together.
Three-ply yarn, for example, consists of

three strands of yarn twisted together for
added strength.

polyester. The most widely used synthetic
manufactured fiber; it 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 warp-knitted fabric that
resembles hand-crocheted fabrics, lace,
and netting.

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

reed. In a loom, the parallel, comblike wires
that force the filling yarns tightly up against
the rows already woven.
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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 trademarked 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 loft.
The process consists of passing the unfinished
carpet over precisely set knife edges that cut
yarns to required lengths.

shed. On a loom, the opening created between
raised and lowered 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 be expected when the item is
washed, such as “Guaranteed not to shrink
more than 1%.”

shuttle. A device in a loom for passing or
shooting the weft or filling yarn through the
shed from one side to the other; traditionally
a boat-shaped piece of wood with a bobbin
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 by using a
squeegee to force dye paste through the open-
ings in the screen in areas not blocked out.

singeing. Burning or scorching off the fuzz
or nap on a fabric to get a smooth surface.

sizing. A solution of starch or resin applied
to warp yarns to stiffen them for 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 to make

them stiffer and easier to handle on a loom.

See sizing.

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

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

soil resistant. Finishes applied to clothing,
upholstery, draperies, floor coverings, and
bedding to help keep stains 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 to
form fibers. Fibers and yarns dyed in this
way are highly colorfast.

spandex. A highly elastic, synthetic manu-
factured fiber; it 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 it 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 stains.

staple fibers. Short fibers, typically ranging
from /2 inch up to 18 inches long. Wool,
cotton, and flax exist only as staple fibers.
Manufactured fibers can be cut to a staple
length from the continuous filament.

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

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

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

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

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

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
interlocking loops in a lengthwise direction;
comimon examples are tricot knits and
raschel knits.

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

water repellent. Fabrics that have been
treated with a finish that causes them to
shed water. The finish does not close 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
run crosswise to the warp yarns.

weft knit. A knitted fabric formed by inter-
locking loops in the widthwise direction; com-
mon examples are double knits and rib knits.

whorl. A flywheel or weight for a spindle.

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

worsted. A tightly woven fabric made by
using only long-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 Resources

Scouting Literature

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

Books

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

Barber, Elizabeth Wayland. The Mummies
of Urtimchi. 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 Hair.
St. Martin’s, 1997.
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Dean, Jenny, and Karen Diadick
Casselman. Wild Color.
Potter Craft, 2010.

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

Garfield, Simon. Mauve: How One Man
Invented a Color That Changed the
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.
McCall Jr. Unraveling Fibers.
Atheneum, 1995.

Macaulay, David. Mill. Houghton
Mifflin, 1989.

McGrayne, Sharon Bertsch. Blue Genes
and 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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DVDs

Unicorn Projects Inc. Mill Times.
PBS Home Video.

Magazines

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

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

Organizations 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

Industry 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 for Traditional Textiles
of Cusco

Website: http://www.incas.org/
SPChinchero.htm

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

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

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

National Cotton Council of America
P.O. Box 2995

Cordova, TN 38088-2995

Telephone: 901-274-9030

Website: http://www.cotton.org

Textile Resources on the

World Wide Web

Website: http://libguides.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

Clemson University

School of Materials Science

and Engineering

Clemson, SC 29634

Website: http://www.clemson.edu/majors/
materials-science-and-engineering

Georgia Institute of Technology
School of Materials Science

and Engineering

771 Ferst Drive

J. Erskine Love Building

Atlanta, GA 30332-0245

Website: http://www.mse.gatech.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
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Philadelphia University

School of Design and Engineering
4201 Henry Ave.

Philadelphia, PA 19144

Website: http://www.philau.edu/
designandengineering

Southern Polytechnic State
University

Apparel Textile Technology

1100 S. Marietta Parkway

Marietta, GA 30060-2896

Website: http://spsu.edu/iet/iet_att

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

Clemson 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 #86 DSN 256-4172
Kansas Street

Natick, MA 01760



Texas A&M Agril.ife Research and
Extension Center

Texas A&M University

7887 U.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-McColi Testing
Laboratories In¢c.

540 W. Eik Place

Denver, CO 80216-1823

Website: http://www.ymccoll.com
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MERIT BADGE LIBRARY

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 available by many schoois and public libraries. The latest revision
date of each pamphlet might not correspond with the copyright date shown helow,
because this list is corrected only once a year, in January. Any number of merit 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 use 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 Pamphiet Year | Merit Badge Pamphlet Year | Merit Badge Pamphlet Year
American Business 2013 | Family Life 2016 | Plant Science 2018
American Cultures 2013 | Farm Mechanics 2017 | Plumbing 2012
American Heritage 2013 | Fingerprinting 2014 | Pottery 2008
American Labor 2018 | Fire Safety 2016 | Programming 2013
Animal Science 2014 | First Aid 2015 | Public Health 2017
Animation 2015 | Fish and Wildlife Public Speaking 2013
Archaeology 2017 Management 2014 | Pulp and Paper 2013
Archery 2015 | Fishing 2013 | Radio 2017
Architecture and Fly-Fishing 2014 | Railroading 2015

Landscape Architecture 2014 | Forestry 2015 | Reading 2013
Art 2013 } Game Design 2013 } Reptile and
Astronomy 2016 | Gardening 2013 Amphibian Study 2018
Athletics 2016 | Genealogy 2013 | Rifle Shooting 2012
Autornotive Maintenance 2017 } Geocaching 2016 } Robotics 2016
Aviation 2014 | Geology 2016 | Rowing 2014
Backpacking 2016 | Golf 2012 | Safety 2016
Basketry 2017 § Graphic Arts 2013 | Salesmanship 2013
Bird Study 2017 | Hiking 2016 | Scholarship 2014
Bugling {see Music) Home Repairs 2012 | Scouting Heritage 2017
Camping 2018 | Horsemanship 2013 { Scuba Diving 2009
Canoeing 2014 | Indian Lore 2008 | Sculpture 2014
Chemistry 2018 | Insect Study 2018 | Search and Rescue 2018
Chess 2016 | Inventing 2016 | Shotgun Shooting 2013
Citizenship in the Journalism 2017 | Signs, Signals, and Codes 2015

Community 2015 | Kayaking 2016 | Skating 2015
Citizenship in the Nation 2014 | Landscape Architecture Small-Boat Sailing 2016
Citizenship in the World 2015 {see Architecture} Snow Sports 2017
Climbing 2011 | Law 2011 | Soil and Water
Coin Collecting 2017 | Leatherwork 2017 Conservation 2016
Collections 2013 } Lifesaving 2017 } Space Exploration 2016
Communication 2013 | Mammal Study 2014 | Sports 2012
Composite Materials 2012 | Medicine 2012 | Stamp Collecting 2013
Cooking 2014 | Metalwork 2012 } Surveying 2004
Crime Prevention 2012 § Mining in Society 2014 | Sustainability 2013
Cycling 2017 | Model Design and Building 2010 | Swimming 2014
Dentistry 201€ | Motorboating 2015 { Textile 2014
Digital Technology 2014 | Moviemaking 2013 | Theater 2014
Disabilities Awareness 2016 | Music and Bugling 2013 | Traffic Safety 2016
Dog Care 2016 | Nature 2014 | Truck Transportation 2013
Drafting 2013 | Nuclear Science 2017 | Veterinary Medicine 2015
Electricity 2013 } Oceanography 2012 | Water Sports 2015
Electronics 2014 | Orienteering 2016 | Weather 2013
Emergency Preparedness 2015 | Painting 2016 | Welding 2016
Energy 2014 | Personal Fitness 2016 | Whitewater 2005
Engineering 2016 | Personal Management 2015 | Wilderness Survival 2012
Entrepreneurship 2013 | Pets 2013 | Wood Carving 2016
Environmental Science 2015 | Photography 2016 | Woodwork 2011
Exploration 2016 | Pioneering 2017
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