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PREVACE

Scientific research, with particular emphasis on chemical develop-
ments, has had s profound influence upon our daily pattern of living.
There is evidence at every hand to show how greatly scientific research
hag contrituted to the improvement of living conditions for man. Mater-
ials have been created that contribute to our comfort and health and
that aid in the conservation of our natursl resources. Synthetic
fibers which tend to make Americans independent of forelgn sources
of supply for certain materials such as gilk and wool have been pro-
duced.

Year after year a new product or process has been developed by
inventors until synthetic fibers have become in themselves a basic
industry rich in potentialities, Nany of the synthetic fibers are
relatively young and many of them are predicted to have long and use-
ful lives. There is evidence that more important developments are to
come and that much lmprovement in thg present products is to take
place.

In this particular study we are concerned only with those gynthetic
fivers which are spinable and wesvable and have present or potential
use in the textile field. The pudblicity that accompanied the develop~
ments in the synthetic fiber field has created mmch interest and some
confusion about the nature and importance of the test tube fiber;
therefore, an attempt will be made to present a picture of the present
status of the synthetic fibers as revealed by various amthorities in
the field.



'

it the conviction foramost in pindg that gmihetie fibers are te

whoy o imporiaat g

he toxtile indusdry of the Mture, this

gtudy will ve Jdevobed to tho characteristics, properties, present uses

eall posaible fbure uawes of the {ibers. Thoe development of the synbnetic

fibers will be traced up to the presondt timg, and gome predictions will
A

e pade for tie Daburg,

wr " L “ X, B N
Tue dnfermoticn for this study ass been

il

o

o

mamdfaoturors of fho

Hemours snd

anT s wwens-lorndng

Amaricen 3

Lorporation, aud the United Ztabes Davartnont

o Aoriculbure, fuvess

. o e e Y K E.
fron $rade and Industzisl

FaliliS e




Tl o o o % . m o & s o we
I. Present Status of the Synthetiec Pibers
Il Hineral Fibers « ¢ o o o « « =«
Ae VIRJO & & o o 5 o 5 & & ®
1. Brief history of fiber . . .

2. Properties . ¢ ¢« ¢ + + o

3« Process of mamufacture . . .

4. Uses for the fiber « . . . .
BeEE & o » & o % » & & @
1. Brief history of fider . . .

2. Processes of mamfacture . . .

3. Properties . . . . <« .« &

Y. Uses for the fiver . . . . .

ITI. Piberglas ¢« « o « & o o o o =«
A« Brief history of the fider . . .
B. Process of mamufacture . . .« .
Co Properties .« o« « « o o + &
D. Uses for the fiber . . « « «
IV. Proteln FPibers . « « « ¢« « « =«
Ao Lanifal o o ¢ o » & ¢ o .
1, Brief history of fiber . . .

2. Comparison of wool and Lanital .

3« Process of manufacture . . .

B Pl o + & 5 % o8

5. Uses for the fiber . . . . .



BQ SG’:Q;‘..‘{}QQSI mé“r E > - L » £ - » L] > - L F 3 " gi;’
1, Frocosn of mmufaetnre «+ 4 4 4 e s s e o . 23

;3 - ri'ﬂi}{}ft iﬂ‘?x L4 » L Ld > (4 £ - - « » 2 L3 » 2:’3

6 oo A e £
{3 1 bﬁi‘me.‘; ; & Lier Y & - - - - * L] » * » & ® él".ﬁ 5
[T P T L ' i
é}& & iﬁ'—}lk ;:’i Qﬁ:‘: 3 - » » - - ® - - » - 3 » -~ - 25}

?t 1:: ?:llﬂpham Py « - P I - . - - * » » » S - & Ezg

g B seren s s v iy <3
5&; 2?‘}‘{}3038 0% Eumulﬁsctw S IS s » - - » P * - ® - 2{.@‘
T , iy
Be Useg B S S O S PR | L SN « & a e Lfg
\ -
¥I. Lastgz . - - > . - a - 'S « . . ® - - w - :JC

Ao Frocess of ranufocture « « o o+ o o & o+ o+ & o« 3

B. Froperties

[
[
*
%
E ]
v
@
L]
Y
*
.
3
3
]
3

ok

: ; > S T B B
g* Teag foumd for tho Lihﬁ:&‘ - " . - » M - - » > ) ﬁ
, T onn ) g
VI, Beyon » 2 % » w s & & &« ® = s & & » & w 35
4 o, . b A
be Fresent siabus

dovoleopuents

VII I« Conclusion . » x - . » ® . - " [ » - L . " 3./



CHAPTER I

STATUS OF THE SYNTHETIC FIBERS
s, o Sl T ——————

Synthetic fibers are fibers mads by synthesis or the process of
making a compound by combining tmuumu.l There is a difference
between the so-called synthetic fibers and the true synthetic fibers.

Yor example, rayon is not classed as a true synthetic fiber because the
fiver is derived from cellulose and remains a cellulese product after
the fiver is developed. The trme synthetic fibers such as Vinyon and
Hylon are entirely different products than the minerals from which they
are made. The term synthetic fibers will be used in this paper to in-
clude both of these classes of fibers. The most common of the basic
ingredients used for these fibers are minerals, cotton, wood pulp, glass,
mnilk, soybeans, cornmeal, and fish,

At the present time, there are gynthetic fibers at various stages
in their development. While one of the fiberg has been unsed extensively
for gsome time, some of the fibers are just beginning to be used com-

mercially, others are ready to be presented to the consumer, snd a num-
ber are still products of the laboratory. HMany beantiful and serviceable
products made from the synthetic fiders are now being offered to the
publics In a short time, the fibers now in the experimental stage will
be ready for the use of the consumer.

According to Douglas G. Woolf, editor of the Textile World, the

1 m“ﬁm in Synthetic Pibers,* Pextile World, LXXVI (September, 1939),
P 1 3.




synthetic fibers are now entering the third stage of thelr existence.
The first staze might be identified as the infaney stage, as for example
when artificial silk was employed in the making of goluble neckties and
gweaters. The second stage might demote the rapld growth of rayon from
1920 to 1938, when the textile field was invaded through practically
all branches by the synthetic fiber with the cellulose base. Synthetic
fibers have been spotlighted in their third stage during the last two
years. During the third stage fibers are being made with a non-cellulose
base. The latter period could be defined as starting in 1938, although
experiments with several products were carried on before that date.
During the last year results have been published of fibers being pro-
duced completely by synthetic methods. Mr. Woolf believes that thig
great discovery will result in an industrial revolution in the textile
rield.?

There 1s evidence to support the belief that eventually the
synthetic fibers may hold a place of more importance than the natural
fibers. There is a possibility that the synthetic fibers may repeat
the process of eliminating the natural fibers as the synthetic dyes
eliminated the natural dyes. This belief may be verified by the fact
that the synthetic fibers can be modified at the will of the chemist
to meet a specified need. Such fibers can be produced under the
control of man, and need not be dependent wpon the conditiong of
mhre.’

2 Woolf, Douglas G., "Synthetics Enter Their Third Stage," Textile
World, IX(XIX (September, 1939), p. 73 e

> rvid.



Many predicticns have been made for the synthetic fibers during
the next decade. It is thought that by the year 1950 the synthetie
fibers may contribute as mch as one-fourth of the raw materials con-
sumed in the textile industry. In 1339 the synthetic fibers furnished
8 per cent of the total fibers utilized in the textile ﬂ.tll-h It has
been sald that, "the synthetic fiber will not have reached its zenith
a decade from now; it will be its way to complete dominion of the
textile field—say certainly by the year 2000.%°

In the mamufacturing procesges synthetic fibers have an advantage
over tho natural fibers in regard to mmiformity and complete absence
of impurities and foreign matters, which must be removed from the
natural fiders. The weather conditions, the types of soil, the health
and age of the animals, and the methods employed by man will affect
the production of natural fibers, making it impossible for the mamu-
facturer to secure the same grade of raw materisls each time. At the
present time the prices of some of the synthetic fiders are higher than
those of the natural fibers, tut it i1s believed that with larger scale
production and wider usage the prices will tend to be lowered.

There is a need for the consumer to familiarigze herself with the
different types of synthetic yarns and fabrics as well as the individual
uses and care, Knowledge in this field will contrituite toward a more
satisfactory use of the synthetic flbers, since certain yarns are

¥ foolf, Douglas G., *Textiles in 1950," Textile World, X0 (February,
19"0)3 Pe 956

7 mia.



bebber adopbed to cortuln parnoses than others. A brosder wnderstonding

on thin point worlld helpy both the conguner mnd industry as o whols.



CHAPTER II

MDDRRAL TTNERS

The mineral kingdom has given to us two of the newer synthetic
fibers; namely, Nylon and Vinyon., The properties of these two fibers
indicate that they have a number of uses in varions types of household
and industrial fabries. They have both passed through the experimentsl
stage and are at the present time being produced commercially.

ayen

Vinyon ig outstanding in the fleld of synthetic fibers due to
the fact that it is derived from an entirely different source than
heretofore used for synthetic fibers. The Vinyon fiber has developed
rapidly and is belng estadblished as suitable for a steadily widening
range of uses. It was developed by the Carbide and Carbon Chemical
Corporation, South Charleston, West Virginia, and has been produced
by the American Viscose Corporation, Meadville, Pennsylvania, since
October 31, 1939.

The discovery of the Vinyon fiber was the result of many years
of experimentation., However, mention was made of obtaining textile
fibers from gums and resins as early as 166% by Dr. Robert Hooke.”
Vinyon is derived from a vinylite resin which is in turn derived from
natural gas (or coal), salt, water, and air, In its first stage the

1 mm;g;u Plans Completed,” Textile World, LXXXIX (November, 1939),
Pa .

2 WThe Story of Vinyon," American Viscose Corporation.



fiver is in the form of a fluffy white powder, which ls converted into
a textile by modification of the dry spinning process. The white powder
is dissolved in ascetone and filtered. The resulting product, a heavy
syrup solution, is stored in tanks. This solution is spun on standard
acetate rayon spimning equipment. Higher air pressures and temperatures
are used in the Vinyon process than in the spianing of acetate rayon.
The yarns are then stretched to increase the tengile gtrength. The
regularity of demier, elongation, and elaatleity also depend upon the

temperature, pressure, and speed of the stretching process. The yarms
are next olled and twisted, then redrawn on cones and spools ready for
shipment.>

This new fiber may be made in two general forms, contimumous
filament and stsple fiber. It may be purchased either stretched or
unstretched. The unstretched yarn is preferred for certain purposes.
Shrinkage of these unstretched yarnsg may be ntilized to tighten the
stiteh in knitted or woven fabries. The staple fiber of Vinyon blended
with natural fiders like cotton, wool, or rayon are many times incor-
porated into fabries to help retain a pressed fold, shape, or orme.l‘
Vinyon fiber possess a mamber of umsual characteristics and

properties, indicating its adaptability to many textile fields., Up

to the present time the yarn has been spun in three deniers and the
producer is sald to be prepared to spin other counts, if such should
be desired. These fibers may be knitted, woven, or braided on the

3 #yinyon--Its Story to Date," Textile World, XC (February, 19%0),
p. u}.

% #vinyon Plans Completed," op. cit.



conventional types of textile machinery. The fibers also lend them-
selves to processing which mekes possible the production of yarnsg with
a wide range of tensile strengths and elastic properties. Vinyon has
an umusually high resistance to mineral acids and alkalis, and the
yarns are sald to possess a great resistance to deterioration. Other
desirable properties credited to this new fiber are! water resistancy,
waterproofness, resiliency, crease resistancy, and nan-coﬂnctivity.ﬁ

The producers report that great progress has been made in regard
to the dyeing of Vinyon. At present, one manufacturer of dyestuffg is
prepared to dye samples of Vinyon yarn and fabries in a wide range of
colors.b

As a first step in its development, Vinyon is already being used
in an important group of industrial febrics, including filter cloths
(Plate I), pressed felts, sewing threads, and twines of various con-
structions, It is expected in the near future that the Vinyon fiber
will be winning acceptance in various spparel and other textile fields.

Some of the posgibilities for its future use aret bathing suits,

shoe fabrics, glass curtains, upholstery, a variety of braided and
knit goods, electrical insulation, chemical-resistamt clothing, shower
curtains, and amnings. Erperimentation is being directed toward the
development of a Vinyon yarn to be used in the mamfacture of fulle-
fashioned hosiery.!

5 mia,

6 #patting the Spotlizht on the New Synthetic Fibers,* Textile World,
LIXXIX (September, 1939), p. 5.

T #yinyon—-A New Textile Piber," American Viscose Corporation,
Jamuary, 1940,
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One of the most striking uses in the production of Vinyon is the
development of felt materials which contain no hair, fur, or wool.
They are said to loock like, feel and wear like ordinary kinds of felt.
This product is being made from cotton which is held together by the
binding properties of Vinyon z'u-inl.5

Work is progressing rapidly toward determining what new uses
may prove suitable for the Vinyon fiber. In the development of Vinyon
for textile application, the producers are said to have adapted a
program of thorough experimentation to be sure the new fider will be
used under those conditions which may be warranted by its special
characteristics and qualities. The producers announced that the market
interest and demand has materially increased since early in Jamuary.’

Nylon

Kylon, one of the newest synthetic fibers, was developed by the
E. I. du Pont de Nemours & Company. As far as can be determined, Nylon
ig one of the first wholly synthetic textile fibers produced by man

from the mineral kingdom. Late in 1938, Du Pont announced the dis-

covery of this product that the industrial chemists lock to as one of
the most important developments of the last dlcallo.m

The name *Nylon®, Du Pont officials explain, is a generic term
applying to the synthetic fiber-forming polymeric amides. It is not

a registered name or trademark. This name was chosen becanse it would

T via.

9 wphe Story of Vinyon,® op. cit.

10 Hackett, Charles M., "New Era on the Naticoke," The Du Pont Eaz:l.no.
( December, 1939), p. 4.




be easy to pronounce, as the ending "on" was common t0 rayon and cotton,
the most widely used textile fibers. The fiber was first presented to
the public as Fider 66. Nylon fiber differs from rayon in that it
contains no cellulose. In its chemical composition Nylon has a

closer resemblance to silk than to any of the other natural fibers.
However, the Nylon fiber cammot properly be termed synthetic silk as

1t is a protein-like chemical product.l’

Nylon may be deseribed as a polyamide, derivable from coal, air,
or water. Coal is used principally becsmse it is abundant and cheap.
Many steps in mamufacture must be taken between bituminous coal and a
pair of Nylon hogiery or some of the other Hylon products. The
polyamides can be melted and extruded through tiny holes to form
cobwebby filaments. The filaments solidify in the air and then are
wound onto spools. To strengthen the filaments they are stretched to
the desired diameter. Z

The Hylon fiber has been used to a great extent for hosiery up
to the present time. In the process of making Nylon hosiery the yarn
is knitted on the conventional type of textile machinery. The hoslery
is given a permanent set immediately after kmitting by a hot wet
treatment known as pre-boarding. Pre-boarding determines to a large
degree the permanent shape and smoothness of the stocking. The above
treatment renders the stocking immme to any wrinkle or set during

3 Wharton, Don, “Nylon--A Triumph of Research,” Textile World, XC
(Jamuary, 19%0), p. 50.

12 mia, p. 52.
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the processes that are to follow. Steaming the yarns moistened with s
solution of sodium sulphite increases the elastic recovery, crimp, and
crease resistance. Lastly, the hosiery is scoured, dyed, and rinsed.l’

According to the experiments up to date, neutral dyeing acid
colors have proved the most satisfactory type of dye for Eylon. HMost
of the dyes used for silk, wool, and acetate rayon have been used
mcul:l'unr-“

Many reports have been made concerning the length of life of a
palr of Kylon hosiery, some of them quite exaggerated. According to
the suthorities on the subject they are not runproof, btut are less
likely to develop runs from punctures than the silk hosiery. Observers
believe that the Nylon hosiery will last twice as long as the silk ones.
¥ylon hosiery can be washed in hot water without damaging the fiber,
and can be dried in ten mimites. Due to the pre-boarding treatment
Nylon stockings hold thelr shape after lsundering, Other desirable
qualities possessed by the Nylom hosiery are: stronger and more elastic
than silk, high tensgile strength when wet, not affected dy ironing or
drying, will not burn when exposed to a flame, are water and stain
registant, and can be produced in filaments of cobwebly '1”.15

The Hylon hogiery made their appearance generally in the commer-
cisl market May 15, 19%0, although they were shown and sold at the
World's Fairs in New York snd San Francisco in 1G39. They were

13 sputting the Spotlight on the New Synthetic Fibers," Textile
World, LXXXIX (September, 1939), p. 76. i

4 ra,

15 rvid.
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obtainable in &ll colors and shades that have no wmusual tendency to
fede. The first prices quoted on the extra~gheer three thread hosiery
were $1.15, $1.25, $1.35, according to the gauge and thread of the
hosiery. A sample of the $1.15 hosiery will be found (Flate II). The
yeioes dre spaibel §0 be Joutrol viua e Yilass grows,

It is safe to say the hoslery were an unqualified success Judging
from the reports from the larger stores in New York, Chicago, and San
Francisco. It was stated that the crowds gathered at the hosiery
counters after the Nylom hosiery went on sale were reminiscent of the
Christmas rush. In the larger cities the only curd on sales was the
gsupply and not demand. The arrangement was made to enable the big
stores to receive no more than 25 dozen pairs from any mill at the
opening of the sale of Nylon. Many of the smaller stores possidbly
received no delivery. The early sales were accomplished with a mini-
. mm of advertising, It will be wise to wait for some time to julge
the relative importance of Nyloa hosiery. Women are buying them
experimentally mow, but for some time to come supply and not demand
will be the pro‘blal.n

Hosiery is not the only field to be invaded by this new fiber.

It will find other uses in the memufacture of apparel, household, and
indastrial fabrics. At the present time, Nylon sewing thread =nd tooth
brushes with Nylon bristles are offered on the market to the consumer,
Tooth brush bristles developed from coal, air, and water are said to

13 "Nylon Goes to Town," Business Week, (May 25, 1940), p. 45.

17 mia.
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abgorb moisture more slowly and abgord only one-fifth as much as the
hog bristles. The Nylon bristles have a long life, do not shed, and
retain thelr firmmess. Halr brushes contalning the Nylon bristles are

glgo on the mrkot.m

According to the latest developments, Nylon ig likely to become a
competitor of the wool fiber. A mew patent has been issued to John

Blanchard Milles, Jr., scientist of BE. I. du Pont de Nemours and
Company, covering the production of a wool-like fiber from Nylon. This
new wool-like fiber is described as almost an equal to wool in its in-
sulating properties. It has also been sald that it is superior %o the
wool fiber in many ways, namely: strength, heat stabllity, dyeing
characteristics, elasticity, moth proofness, and immmnity to damage
from common cleaning flwids and processes. Mechanicsl methods of
erimping are used either vefore, during, or following the cold drawing
process in the meking of the yarn. The patent states that at least
four erimps to the inch will be required. H. K. Gladding, Manager of
the Nylon Division of Du Pout, states there will be no immediate com-
mercisl production of the wool-like fiber. New types of mamfacturing
equipment mst be desizaed and built before this is possidle.’’

Other uses sugzgested for the Nylon synithetic fiber ares drapery
material, filter cloth, boliing cloth, felt, flame-proof awnings, woven

dress fabrics, lace, and linings for men's aﬂts.m

T‘m Pont Announces Nylon," The Du Pont Magazine, December, 1938, p. l.

19 wyylon, Rival of Silk, May Soon Compete With Wool," Science News
Letter, XXXVII (May 11, 19%0), p. 303.

20 w#How to Make lMore and More Money Through Synthetics," Textile
world, LXXXVIII (February, 19%0), p. 102.
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The Nylon hosiery are taking the place of importance just nmow in
the uses of the synthetic fiber, tut there is a bright outlook for its
use in the making of other apparel fabrics since the materials when
produced are light in weight, strong, elastic, non-deformadle, non-
shrinkable, and self-ironing. It appears probable that Nylon may
threaten both the rayon, wool and silk Mtriu.a

o Mcﬁ. Don, "Nylon, A Triumph of Research,® op. cif.



CHAPTER III
FIBERGIAS

The dreams of sclentists for many centuries have been realized
through the production of Flberglas. Glase, one of the most perfect
of all materials, can now be formed into flexible fibers instead of
being brittle and flat., The Venetlans used glass of this type as a
decoration for their glassware, ut it was left to the modern chemists
‘o Sovilin & LMD e TINF S T TSRk Ter Mol FOstons

By 1893 Edward Drummond Libbey used glass strands in combination
with silk %o make lamp shades, which he displayed at the World's Fair
in Chicago. A celebrated actress, after seeing the lump shades, had
enoungh of the spun glass produced to make her a dress., The actress
pald twenty-five dollars a yard for the material and had the dress
carefully lined with silk,?

During the World War when it was impossible for Qermany to secure
the needed supply of asbestos for sound and heat insulation, a method
was deviged to produce glass fibers for that use. With the process of
mamufacture slightly modified the same method is still in use today..

For the last few years the attention of chemists of the United
States has been directed toward producing glass filaments of a smaller

1 #Can This be Glass?®, Owens-Corning Fiberglas Corperation, 1940C.
2 1pid.

3 "Report on the Development and Use of Rayon and Uther Synthetic
Fivers,* Burean of enltural Beonomics, and Burean of Chemistry
and Soils, 1938, p. 48.
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diameter and this has met with marked success. After years of experi-
mentation, irn 1931 a machine was developed by the Owens-Corning Glass
Corporation that would produce coarse ﬁmlef glass t0 be used as an
air filtering material. The experimentation contimued and with it came
finer, more flexible fibers to be used agrinst M‘m&cdnl. By 1535
very fine, soft glass fibers vhich were flexible enough to be woven into
cloth that would bend without splitting were developed. The process of
development did not stop there. Mochinery is steadily improving and
formilas are being developed to make the glass suitable for many new
andditfuutm.h

Today, the process has been developed to the stage that the glass
woven fabrics can be bent in the same mmyner as rubber and even tied
in lmots like a string. The lmproved glass fiber can be put on a loom
m&muuifitmuﬂk.5

The basic material used in the production of Fiberglas is the same
ag that for other types of glass. Scientifically worked out formlas
are used for the simple combinations of sand, limestone, soda ash, and
a few other ingredients. Accuracy is an importsnt feature in the malking
of this sensitive product. The mixture of ingredients named above is
placed in the furnace and melted. From the Fiberglas basic material
two types of products are made, Fiberglas wool and Fibergles textile
ﬁ'bar.s

The glass is extruded through fine openings at the base of the
furnace and canght by Jets of high pressure steam to form the Fiberglas

" #Can This Be Class?", op. eit,
5 Ivid.
6 wputting the Spotlight on the Newer Synthetie Fibers," op. eit, p. 76.
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wool, The force of the steam pulls the threads into thread-like fiders
that are finer than a Juman halr and from an inch to a foot in lemgth,
The fiders falling from a belt form a soft woolly dlanket, These fibers
are interlaced as they fall from the furnace. They are light, clean,
and pure white in color, These fine fibers are used as insulation
against heat and cold, while the coarser ones are usel as a filtering
mmmumm-ﬂ

In the process of making the Fiberglas textile fiber the glass is
molded into small green marbles, placed into a speclal electric furnace
and melted. The hot liguid flows through tiny holeg at the bottom of
the furnace coming out in a form comparable to a spider's web, These
nimte strands are sald to be as strong as stesl and can de wound onto
Mﬁtﬁtrﬁoofmthaaaﬂcam This rrocess ylelds
mmmnw-mm.mmmmuumu
five thousand miles. The Fiderglas yarn is formed by drawing together
coproxtnately one lundred of thess fins filanents to mike & stranti
the combination of at least two strands forms the yarns. Staple length
Mmhmmmmm-ﬁm The steam draws the
ﬁmmmum-mhumm’

The contimous yarn corresponds to silk as the yarn is smooth and
can be woven into hard finished fadrics. The staple length yarn has
greater Wlk and resembles wool. This type of Fiderglas yarn is rather
fuzzy, giving a softer finish when woven. Fiberglas yarns may be woven,
braided or knitted on the ususl type of textile equipment, A small

¥ mia,
g mia.
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amount of lubricant is added to the yarn during the mamufacturing process,
si:ing. prm by speclal formlas, 1s used until the fabric is com-
pleted, then washed off, leaving pure glass.d

Fiberglas fibers are produced in various colors. Hxperiments are
being made to determine satisfactory types of dye to be used for these
fivers since they cannot be dyed by the usual processes. The fibers
are not affected by heat, light, mildew, microorganisms, and weathering.
Fiberglas has the ability to stand high temperatures with little or no
damage, to resist the efect of acids, and to offer good thermal in-
sulating qualities. The high tensile strength of Flberglas may be
changed by varying the glass formla. Generslly, the finer yarns have
a greater tensile strength than the coarser mu.m
: Although Fiberglas has meny desirable gualities, there are some
undesirable ones that tend to limit its use. There is a lack of resil-
iency, lack of elasticity, and a lack of softness to the touch. When
subjected to a great deal of bending, Fiberglas laciks the durability of
many fibers. At the present stage in production, Fiberglas is definitely
not suiteble for clothing, mainly due tn. the undesirable features cited
above. t

Fiberglas is now used for various household and industrisl purposes.
Among the household uses are fabrics for table cloths, bedspreads, lamp
shades, tapestries, curtains, shower curtains, draperies, upholstery,
wall coverings, awmings, mgs, and carpets. These fabries are proving

9 mia.
10 ghayter, Games, "Glass Fibers," il Rayon, XVIII (May, 1937), p. 302.

11 wpeport on the Development and Use of Rayon and Other Synthetic
ﬂhm.‘ op. cita
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especially desirable for use in public btuildings since they are durable
and fireproof. Tapes of grest temsile strength are made for commercisl
purposes, of which an example may be found on Flate III. Piberglas
ﬂitm may be used to purify the air circulated from warm air furnaces.
Insulation against heat and cold is used in refrigerators, warm heater
and pipes, ovens of stoves, and walls of buildings. In addition to the
uses listed above, there are many important industrial uses for the
Fiberglas fiver. 2

Only the futwre can tell whether or not dress fobrics and wearing
apparel made of the Fiberglas fiber will be used extensively. Hany
uses have been found for these thread-like glass fibers snd an important
future may be safely predicted for them,

12 wputting The Spotlight on the Newer Synthetic Fibers," op. cit.
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CHAPTER IV

PROTEIN FIBERS

In seeking wool-like fibers, chemists have turned to protein materials
since wool is a proteln substance. The protein materials have been
supplied by milk, soybeans, cormmeal, and fish for this wmsual group
of textiles. These new fibers are known as Lanital, soybean fibers,
cornmeal fibers, and fish fibers.

Lanital

Lanital, a synthetic fiber obtained from casein in milk, has been
developed for the past six years in Italy. The name Lanital means
"Ital-wool.* Many experimemts have been performed relating to this
product during the last forty years, tut they did not prove successful
until 193%. All types of Lanital prior to 193% were not very strong,
but those made at present appear quite satigfactory in respect to
strmgth.l Lanitsl was first discovered by Antonio Perritti and pro-
duced by the Snia Viscosa Company. During the first two years of its
life, Lanital was received with much eriticism. In considering the
fiber the merits and possibilities of the prodnct were forgotten;
Ingtead the criticism was directed toward its deficienciles as a good
substitute for wool.>

There has been some resesrch carried on with the casein fiber in
the United States. At least three companies have made the fiber on a

1 Borghetty, H. Ce, "In Defense of Lenital," American Dyestuff
Reporter, XIX (March, 1938), p. 158.

2 rhia.




seni-plant scale. Generally speaking, Lanital is in the experimentel
stage in this country. A patent was granted in December, 1938, to two
chemists, Stephen P. Gould and Harl O. Whittler, comnected with the
United States Department of Agriculture for the production of a
casein fiber by a somewhat different method tham that employed in the
meking of Lanital in Italy. One of the largest dalry companies in this
country is experimenting with the casein fiber, but at the present time
is not prodmcing it commerelally. Small quantities of the casein fider
are being imported into the United States from Italy.d
Since lLanital has been proémd p’in&ﬂy as o substitute for wool,

there appears to be a need for distinguishing between the two fibers.
They are somewhat alike in color due to the sulfur present in the mole-
cule. In the comparison of wool and Lanital it will be noticed that
the casein fiber is inferior in some respects and superior in others.
One digtinet advantage for Lanital i1s that the fiber can be produced
which is extremely regular. On the other hand wool differs with its
location on the sheep's body, the age of the sheep, the season of the
year, and the health of the sheep. lLanital lacks the characteristic
scales of wool. The casein fiber is not so firm as wool, but it does
possess a resilient woolly feel. Practically the same odor is said to
be noticed when the two flbers are burmed., Lanital is said to be about
25 per cent as strong as wool, with elongation sbout the same for the
tvo fibers. The true elasticity of the casein fiber is less than that
of wool. The main difference in the two fibers sppears to lie in the
lower sulfur content of Lanital as showm in the fellowing ta'hlﬂh

3 wCasein Piber," United States Department of Agriculture, 1939.

% aputting the Spotlizht on the Newer Synthetic Fibers, op. cit.,
Pe {1



Lenital Yool
Carbon 53.00% 4g.25%
Hydrogen 7-00
Oxygen 23,00 23,
Nitrogen 15.50 15.86
Sulplmr 0.70 3.66

Lanital is produced by precipitating casein from skim milk, lesving
sbout one-tenth of one per cent of the fabt in the dry casein. The casein
ig then dissolved in an alkaline solution and allowed to age. The spin-
ning process is accomplished by extrusion through a spinneret into an
acid bath. The contimwous filaments may De used or cut into desired
staple lengths, The fllaments are washed and treated with dilute
fMManlﬁmmms

The procedure used in the manufacture of the casein fiber in the
United States by the two chemists of the Burean of Dairy Industry dif-
fers from the Itallian process. The following procedure, as explained
by the United States Department of Agrimlture, is the one used by the
two American chemists. The casein is softened in water, then placed
in a canstic alkall golution., The resultant sticky mass is allowed to
age wntil the proper consistency is obtained. A modifying agent is
added, then the mass is forced through spinnerets of the kind usged in
rayon mamufacture. The next step is the separation of the fibers and
passing them through a hardening aeid bath.’

*pr. Whittier, Americen chemist, says of Lanital, *It is unsafe

to prediet the future of casein fiber in this country; mt there

appears to be a real need for an inexpensive fiber to be used
as a diment or extender of wool so that our inadequate supply

5 e,

6 "Cagsein Fiber," op. cit.



of wool may be made to satisfy our needs at a lower cost.

'We have a potential supply of skim milk of %0 billion
pounds annmually over and above that now converted into mam-~
factured products. This is equivalent to one billion pounds
of casein fiber. It is equal to world production of rayon and
is twice the consumption of wool in the Umited States, The
economics of the textile situation will determine how far we
2o with the casein fiber, %7
Lanital mamifactured by the process developed by the American

chemists is said to have an almost ldemtical chemical composition with
wool except for a lower sulfur content, The fidber is yellow in cdlor
and may be compared to a good grade of Merino wool., It possesses the
fine kink of wool and may be used in fabric mixtures with wool. As
the product is still in the experimental stage, costs have not been
catimated.’

Lanital fibers can be spun to a fine count on the same set of
machinery used for wool., The carding machine is used to loosen, pick,
and straighten the fiber., The fiber is given a twist to prevent breaik-
ing, then follows the doubling and twisting process. The Lanital fiders
differ in charscteristics depending upon the processes of mamufscture
and asre being contimmally improved in certain aspects. If stretched,
twisted, or compressed the cagein fiber will return to the original
state vhen dried. lLanital is damaged by alkalis. The casein fibers
are not gusceptidble to moth attacks, and it is sald that textiles made
from these fiders do not shrink,”

The Lanital fiber can be dyed according to the same procedures as

those used in the dyeing of wool fibers. The casein fibers take uwp

I simpieh, Fredrick, "Chemists Make a New World,* The National Geographic
Megazine, LIXVI (November, 1939), pp. 620-2. A

& wgagein Fiber,® op. cit.

9 "Lanital and Wool Compared,* Rayon, Textile Nomthly, XIX (Jamwary, 1936),
Ps
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acid dyes mch faster than wool. The low sulfur content of Lanital
mgkes it more easily and more evenly dyed than wool. Dyestuffs of out-
standing wash fastnesg are desirable for the dyeing of Lanital, as
there is a tendency for the casein fiber to lose some of its color..®
Lanitel is said to be especially sulted for knitted fabries becanse
the fibers are all of the game diameter, do not irritate the skin, and
do not shrink. The casein fiber is also being employed in the mamufacture
of ecoating, suiting, uniform fabrics, dress goods, hosiery, blankets,
bathing suits, underwear, sweaters, and other spparel fabries. Lanital
may be used alone or in combination with wool or viscose rayon. It
promises to play an important part in mixed fabries, giving an economical
advantage when the costs are lowered and acting as a beantifying component.
Experiments are belng made to determine the degree of mixture of Lanital
and wool to insure a good cloth. A variation of from 30 per cent to 60
per cent Lanital has been used in comnection with mixed fabriecs. After
careful investigation a mixture of 30 per cent Lanital and 70 per cent

raw wool has been used by the Italian govermment for uniforms in the

ermy 011

An sgreement was made between the Snla Viscosa Company and a Japanese
industrial group under which Japan may have the right to mamfacture
Lenital in its commtry. Japan's deficliency in the milk swpply will pos-
sibly retard the mamfacture of Lanital in that country, Due to Italy's
successful experiments with the casein fiber, HMungary, Poland, France,
Germany, Belgium, and Holland have acquired licenses to produce Lanital.

10 ria,

11 giordano, Antonio, "Lanital, The Synthetic Wool from Milk," Rayom,
Textile Monthly, XX (September, 1939), p. 502.
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Casein fibers are produced under various names in the several countries.
It is developed under the name Lactofil in Holland, as casein fiber in
Great Britain, as Tiolan in Germany, and as Cargan in Belgium, In
Jamuary, 1938, leyer & Marks Yarn Company, Inc., New York, was appointed
as the United States distributors of the casein synthetie ﬂlnr.m

The development and the use of Lanital in the past six years may
be compared to the earlier stages in the development of rayon, which
implieg that the casein fiber will probably come to its own unique
position among the textile fiders. This fiber has been greatly improved
and shortly will be sought amongz the fabrics the consumer is purchasing.

S e

The soybean 1s not only sn excellent food and one of the best
sources of oil, btut its protein can be converted into fibrous form.

The soybean plant is grown widely in northern Asia and is of increasing
importance throughout the rest of the world.

To extract the protein from the beans, they are crushed and the oil
removed. fho meal is then treated with a saline solution which extracts
the protein. By a chemical process the protein is made into a viscous
solution, which is extruded through a spinneret into a coagulating bath.
The filaments are wound on a spool ready for bleaching and dyeing. In
order to give a wool-like appearance to the filaments, they are cut into
short staples to resemble wool., The production of the fibver from the

12 podenhender, H. G., “Casein Fiber," Textile Colorist, XX (July, 1938),
Pp. 451-2,
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soybean solution reguires from two to three hours. 2>

The soybean fiber closely resembles Lanital in color, luster, touch
and crimp, and has about the same tengile stremgth that Lanital had in
1935. This fider is approximately four times weaker than wool in the
dry state and eight times weaker in the wet state. The high wniformity
of the diameter of the fiber closely resembles the Nylon filament.
Mieroscopically, the fiber has a smooth surface with fine dots probably
caused by air bubbles. In the crosswise section, the fibers are nearly
circular and highly vniform in dlameter. Chemically, there are traces
of sulfur present, anl the odor is gimiler to wool. The fiber shows a
high affinity for the acid colors. When held in an open flame the fiber
does not burn, but forms charred globules. The fibers are moth-resistant,
and possess good thermal insulating pmp.rthl.ﬂ

The soybean fibers are now being produced on & laboratory scale by
two companies. Some fabrics have been woven from the flber experimentally.
The United States Department of Agriculture now meintains a soybean ex-
perimental station at the Umiversity of miuu.ls

The Glidden Company of Cleveland, Chio, is preparing to set wp
a pilot plant. Much improvement is expected with the machinery and
equipment that is to be used in this plant. MNr. 0'Brien, vice-president
of the Glidden Company, estimated the price to be from 25 %o 40 cents

pur pland whias pradestl ssarsidly M T cohin 1TheF I S0Y I

13 sputting the Spotlight on the New Synthetic Fibers," op. cit., p. 77.
14 mia, pe 78.
15 rmia.

16 Bergen, W. Von, “Soylean Fiber and its Identification,® Rayon,
Textile Monthly, XX (November, 1939), p. 634.




its infancy; mmch more research will probably be directed toward the
strength deficiency of the fiber before it will meet with general ap-
proval.

Cornmezl Fiber

One of the newest fibers now being produced is the one made from
zein, a protein found in cornmeal. The work being done on this fiber
is still in the laboratory stage. A patent was issued in May, 1939,
granting the mamifacture of this fiber. !

The zein solution is extruded through spinnerets into a coagulating
bath of an aldehyde. The filaments are then subjected to a high tem-
perature. According to the specifications of the patent, the corameal
fibers have a satisfactory elasticity and resiliency. In a wet stage
the cornmeal fibers are superior to the synthetic fiders made from
cellulose in elastic recovery and abrasion resistance.

There appears to be many possibilities for thege fibers once they

are produced commercially.
Fish Fiber

¥hile very little is known concerning the fiber derived from fish,
many experiments with figh albumen have been reported from Germany.
Professor Otto Mecheels, oulstanding German textile expert, has reported
the development of a process for making textile fibers from fish albumen,
It is sald that Russia is attempting to form some sort of combination
between fish allumen and cellulose which might be deseribed as an

17 "Putting the Spotlight on the New Synthetic Fibers," op. cit, p. 78.
18 nid.
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animalized staple that will have similar characteristics to ml.lg It
is believed that a mixture of 20 per cent fish wool and 80 per cert
cellulose fibers may present an economical advantage as a substitute
for wool .20

These fish fibers are sald to be similar to Lanital, the Italian
casein fiber., In several respects the fish fibers are claimed to be
advantageous over the Lanital fiber. Partly on account of the large
size of the molecule, the initiators belleve the figh fiber to be the
better. The spinning characteristics of the fiber made from fish are
sigpeoet 4o Do Dobtar Shuk Aone of Tt ™

19 mrown, J. S., "New Fibers from Nitrogenous Products," Textile
Colorist, IX (Jmme, 1938), p. 371.

20 wplan Sea Synthetics," Business Week, 1X (January 22, 1938),
Do

2 mpia.




CEAPTER V

CELLOPEANE

Cellophane, another of mants test tube fibers, is mamufaectured
from wood pulp or purified cellulose in the form of square sheets.
These sheets are then soaked in caustic soda, dampened and shredded,
end aged for two or three days. The resulting product, alkall cellulose,
is treated with carbon disulfide and then dissolved in caustic soda. The
viscose is then extruded through a slit in a spimnerette in the form of
sheets of thin weak cellophane which is strengthened by acid baths. The
sheets are washed, bleached, dyed, and passed through a glycerine and
water bath, As the film passes through the glycerine and water bath
enough of the glycerine iz absorbed to make the film pliable. To remove
the excess moisture the sheet is placed between heavy squeeze rellm.aa

The cellophane is cut into lengths and wrapped for use. The film
may be embossed in any design by the use of pressure rollers. To make
cellophane moisture proof the film is passed through a special moisture
proofing solution which treats both sides of the sheet,>>

Cellophane is not as flexible as other fibers, but it can be woven
or knitted. The narrower and thinner the strip the more flexible the
fiver will be. If the cellophane is woven or knitted it 1s waghable;
btut cannot be washed in the sheet form, The transparency of the produet
is one of its most desirable qualities.

= rw;iha. P., "Oellophane," Sclentific American, OLIX (May, 1938),
Pe - .__/

23 mia.



Cellophane is usnally used in combination with amother fiber. It
is chiefly used for novelty effects (Flate IV, Pigure i), quite often
mixed with rayon in velvet to zive a lustrous, metallic appearance.
Some uses that have been found for the flat-shaped fiber are: shower
curtaing (Flate IV, Figure B), costumes, and evening wear., This fider
has not been employed extensively in the mamuifacture of clothing for
general use, but rather has been used for effect in costume and clothes

for evening m-zh

2% 1id, p. 275.
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CHAFIZR VI

LASTEX

Tor almost & century the consuming publie has been acquainted with
rubber snd with the older type of elastic, but it was not until 1930
that the newer type of elastie, Lastex, was invented. The Lastex fibers
are making great progress in practiczlly every branch of the textile
industry. There appears to be no limit to the uses of the more than
three mndred types of yarn menufactured. Mamfacturers are making
various uses of this newar type of elastic in apparel for men, women,
end children.t

Lastex is made from latex, a milky emlgion obtained by tapping
the bark of rubder trees. In the manufacture of the Lastex fider, latex
is chemically treated wnder high pressure and forgced through smsll holes
to form filaments which in turn are called lactroms. After this process
the fiber is in the form of a solid, round thread which is vwilcanized
to prevent oxidation. The filaments may be spun in any diameter and
given any degree of elasticity. The lactron is then covered with wool,
cotton, silk, or rgyon to add to the durabilily of the fiber. The
winding of the other yarns arcund the fiber improves the appearance as
the Lastex acquires the charscteristics of the textile fiber used in
the winding process. The lastex yarn is sald to take any color knmom

to the mokerm chomtst.”

1 upimures and Fashions in Lastex, United States Rubdber Company, 1939,
Pe 2e

2 114, p. 8.
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According to Mr. Arthur Cote, Chemigt in charge of the Laboratory
of Canadian Lastex Limited, natursl ageing of elastic fidbers 1s brought
about by oximlm. The period of time which Lastex will resist oxida-
tion is determined in advance Ly a process called the Oxygen Bomb Test.
The samples of yarn or fabriec to be tested are placed in a steel pressure
apparatus and oxygen is introduced. The bomb is them placed in an oven
or in a water bath, and the temperature remains constant through the
testing period. An elastie yarn or fider that will resist 72 hours of
this test will have one year shelf life before deteriorating, that is,
the yarn msy be kept one year without losing any of its properties. In
the application of this test to Lastex, it resisted the treatment any-
where from 35 to 42 days, thus proving that the Lastex yarn is permanent
to a high degree.”

Lestex yarns may be woven or knitted, with or without other non-
elastic yarns into fabries of all kinds. The elasticity which Lastex
gives to fabrics may be dofiaed as one~way stretch or as two-way stretch.
That is, the Lastex yarns may run in the direction of the warp or the
£illing or in both directions., Frequently the one-way stretch fabrie
is combined in the same garment with a fabrie having a two-way stretch.
This process is said to result in a garment that gives greater comfort,
fit, and outtvel.”

Garment s incorporating Lastex stretch to fit the body and then come
back to thelr original state. The stretch is considered to be permanent
as it is known to usually outlast the garment 1tgelf. The Lastex yarn

J Ibid.

4 Ivid.
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does not change the general characteristics of the material; nor the
reactions of the material to washing, pressing, cleaning, ironing, mend-
ing, or darning.’

Some of the older type of elastic was made by wrapping cotton, wool,
and silk yarns around threads cut from sheets of rubber. This type of
elastic was and still is useful in many ways. lastex is knowm to possess
many attributes such as adaptability to many types of fabrics and garments,
washability, and others that the older type of elastic does not have.
Lastex is not damagel by ordinary methods of applying heat. Fubrics
made of Lastex may be ironed or pressed in the same manner as any other
fabric., The cleaning characteristic of Lastex is one of its most desiradle
properties. It may be cleaned or lamndered without any apprecisble damage.
The Lastex yarn ig light in welght and is adaptable to many uses. Unlike
the other type of elastie, Lastex is guiteble for weaving, kmitting, or
shirring processes in the memifacture of fabrics.®

mutumgﬁtafthommmmhm
ingtances has been lmproved by the production of garments that mold to
the figure. Longer wesr, greater comfort, and more convenience are said
to be the attrivutes of these fabrics. The long lasting quality of material
containing Lastex 1s due to the great flexibility of the fabrics. They
offer less resistance tomnﬁtwthmdnthamrigufabnu.?

Lastex 1s chiefly employed to insure comfort and fit in spparel,
but it 1s also used to add texture interest to fabries in the form of
shirring or embroidering. The shirring effect may be seen in Plate V,

BWMWmmtm'p.&
6 mia,

7 #pastex, The Miracle Yern that Makes Things Fit," The Mitel States
Ribber Company, Pe [«
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Figure A. This effect may be accomplished on an ordinary home sewing

machine by the use of a special Lastex thread. In the beginning, Lastex
was emphasized by the mamufacturers of corsets, swim suits, hoslery, end
underwear, but since that time many uses have been added.

For over four years, Lastex has been employed in fabric shoes as
a style factor. In the last two years it has been used in leather and
patent leather, imparting stretch te the leather as a whole through a
finely woven backing of fabrie made with Lastex yarmm. The lastex ig
usually placed over the instep in women's ghoeg, thus simplifying the
gtyle lines. It has been said that the shoes tend to conform to the

shape of the foot after much wear, causging the shee to lose its origingl

m-s

In women's wear the following uses have been found for the Lastex
yarn: corsets and pantie girdles, examples of fabrics used for such
purposes are on Plate VI, Flgure B and €, brassieres, underwear, hosiery,
surgical stockings, shoes, daytime, sport, and evening dresses, knitted
sports wear, maternity dresses, blouses, housecoats, gloves, bags, belts,
trimeings, bathing suits, an example of this fabrie is on Plate VI,
Figure A, beach clogs, playsuits, and notions.

Hamufacturers are now offering the following types of mem's
apparel containing the Lastex fiber: underwear, hoslery, athletic goods,
caps, vest backs, sports wear, sweaters, and bathing trunks, Lastex
yarn may be inserted in the weaving of men's dress and sport suits to
meke a fabric which allovs for more movement yet provides a close fit
in the garment. On Flate VI, Flgure A, is showmn one type of this fabric

T mia.
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that might be incorporated in men's sports wear.

Lastex fidbers are employed in the following childrents wear: under-
wear, sleeping garments, diapers, knitted bottle covers, garterless hose,
caps, berets, dresses, knit sults for boys, and bathing suita.

Hew uses for the Lastex fiber are constantly being suggested and
tried; tlms the steady growth of the lastex fiber in the past seven years
can be realized. It is possible that many other uses will be developed
to influence the wearing spparel of men, women, and children.
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CHAPTER VII
RAYCH

Since rayon is the oldest of the synthetic fibers and most people
are more or less familiar with its history and production, only the
recent developments and the present status of the fiber will be dealt
with in this study.

Recently there have been many important changes made in the quality
and the nature of the cellulose yarns produced. More economical processes
have been discovered to take the place of the original Chardonnet pro-
cess.] It has been sald, *Purning to Rayon one finds that the develop-
ment of epecial strong viscose yarns, the reduced cost of producing
acetate yarn, and the development of the new uses for Rayon staple are
leading to greatly expanded consumption of the fibers derived from
collnl«o.'a The fine multifilament yarns of high strength produced
today are certainly a great isprovement over the earlier rayon with
its coarge fibers and low stremgth. This increase in the strength is
seid to be due to the stretching of the filaments during the process
of their plastic formation and fl.ntion.3

Regenerated cellulose fibers are now belng produced commercially
in this country by the cupramsonium process and the viscose process.
Host of the cuprammonium rayon is produced by the stretch spinning

1 Bonnet, ¥., "Recent Developments in Rayon and Some of the Newer
¥amufactured Textile Fibers,* Rayon Textile Monthly, XXI (February,
1930). D. 824

2 wgow to Make Money Make More Money Through Synthetic Pibers," op. cit.,
Pe 102,

5 #pecent Developments in Rayon and Some of the Newer Manufactured
Pextile Fibers,” 0P« ecit., Pe 83.
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process. Rayon spun by thig method is sald to be characterized by the
exceptional fineness of filaments which can be obtained. Contimuous
filament cuprammonium rayon is being used in a variety of woven and
knitted fabrics where the fineness of yarn mske it desiradle. Small
zmounts of cuprammonium staple have been developed in this country,
but it is not considered as important from a volume ltud;paiat.u

The viscose type of yarn and fiders is at present the most impor-
tant of any of the symthetic fibers from the standpoint of volume con-
sumption, Recent developments in the production of viscose contimuous-
filament rayon have been the improvements in temsile strength,
elasticity, uniformity, and fineness. Other developments worthy of
mention are the so-called thick-and-thin yarn used to produce ghantung
effects in woven fabrics and abraded filament raru.s

By a modification of the spinning process of the viscose rayon,
yarns may be obtalned that have a higher stremgth both wet and dry.
Cordura, Tenasco, andl Rayflex are the high stremgth viscose yarns pro-
duced in this country. A strong viscose rayon staple, Strong Fidro,
is being produced by a similar method to the one descrilbed for the
cthfM figcose mn.s

An important trend in the rayon field is the btroadening market
for various types of rayon staple. The consumption of rayon staple
rogse from 53,000,000 pounds in 1938 te 100,000,000 pounds in 1939,

% wpatting the Spotlight on the New Synthetic Fibers," Textile World,
LXVI (September, 1939), p. 78.

5 oid.

5 Ibld' Pe 790
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Predictions have been made that by the emd of the decade it will be at
least five times that figure.! This type of fiber was first developed
as & direct substitute for the natursl fidbers, cotton and woolj later
as the true qualitieg of the fiber became evident it was used for the
purpose of obiaining a much greater variety in fabric design. The
staple fiber is nothing more than the continucus yarn cut into suit-
able lengths to be handled on cotton, woolen, and worsted machinery.
This type of fiber can be blended with natural fidbers such as wool,
cotton, or linen to produce very striking fabrics.:

Rayon staple has been developed for use ss dress goods, draperies,
slacks, and sportgwear. !hm is now & tendency to employ the staple
fibers alone or in combination with other fibers in the manufacture of
sultings and overcoatings. large mmufacturers of rugs and carpets are
experimenting with the rgyon staple, and at least one company is offer-
ing rugs containing this fiber commercially. 8§till other pogsibilities
which are being considered for the use of this fider are dlankets,
upholstery, snd towelings.’

A modified viscose staple is being produced in Burcpe in which a
synthetic resin or casein ig incorporated in the spinning solution,
This type of staple is said to be more wool-like in appearance and
handle then that of the ordinary viscose staple. Cisalfa, a product

T "How to Make Money Neke More Money Through Synthetlc Fibers,® op. cit.

8 #iRecent Developments in Rayon ond Some of the Newer Textile Fibers,"
op. cit,

9 wHow to Make Money Moke More Money Through Synthetic Fibers,® op. cit.



of this mi.mrs. is imported in this country in amall mtltiuom

A wool Imitation fiber is being commercially produced in Japan,
and equipment for its production has been recently made availabdle in
this country. Thls type of fiber resembles wool in luster, handle,
and erimp,tt

Acstate yarns of a high tensile strength msy be obtained by the
gpecial stretch-gpinning process. Teca 1s a new type of acetate rayon
produced in this country which is characterized by having a crimp or
waviness. The Teca yarn is used for a wide variety of weaves from light
weight sheers to heavy warsted types. Acele, another brand recently
anncunced, also has the crinkled W.J.Z

The beauty and durability of rayon yarns have been steadily improved
and many new uses have been found for the yarns, as a result of which
garments made from thig synthetic fiber are found in stores throughout
the world.

10 “putting the Spotlight on the New Synthetic Fibers," op. cit.
11 mia,
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CHAPTER VIII

CONCLUS I0H

In congidering the synthetic fibers that have been entlmsias-
tically received by the general public for the past few years and the
progress they have made in this brief time, it socems safe to say that
the test tube fibers are rapldly rising to a significant place in the
textile world.

It has become increasingly spparent that in the textile field a
change of revolutionary character is occuring, partially due to the
expansion and uge of the newer fibers. There is much controversy as
to the future status of the natursl fibers, but it may be sald that as
a result of the intemsified drive of chemists, the synthetic fibers
will be employed in sn ever-widening variety of fabrics and will re-
place the natural fibers for certain purposes. It seems reasonable
that the use of certain gynthetic fibers will permit production of
more uniform products or products which can be sold at lower prices.

Possibly as larger quantities of synthetic fiders are made avail-
able and as the prices are reduced, they will be employed more and more
in styles for the middle and lower income groups, Many other synthetie
fibers not produced at the present time are expected to Le availadle
in the next few years. Our country is now in need of a substitute
fiver for the natural linen fiber since at the present most of the
linen mst be imported.

The rapidly expanding uses of the synthetic fibers expected in
the next decade will btring new problems as well as Inweppwtmittu.



No one can safely predict with certainty what the future holds for
these fibers, but it is hoped that the information presented in this
paper of the current developments and future possidbilities will enasdle
the reader to get abﬂtwviuinorthnfwnshdnsm in this

field, and to arouse an increased interest in the production and the
use of the test tube fibers.
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sninglized steple that will Nave similar charscteristies to wool.)” It
is believed that a mixture of 20 per cent fish wool and 80 per cedt
callulose fibers may present an scomounical advartage as a substiiute
for wool,20

Theae fish fibers are sald to de similar to Lanital, the Italian
casein fiber, In seversl respecis the fish fiders are claimed te be
mmmucmmmm. Parily on apcount of the larze
sise of the moleoule, the hitum: balieve the figh fiber to de the
better. WMWchtiu of the fider zsads from fish are
sapposed to de Detter than thnnothnim.a

15 nrewn, J. S., "Wewr Fidery from Witrogesons Products,® Zextile
M. n (m* 193‘)’ P. jn.

*ﬁ.?‘. Bea Gynthetios,® Business Wesk, IX (Jmwary 22, 193%),
P HO
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CHAPIRR Y

Surong

Oellophane, another of man's test Suds fidarw, is msmufactured
. hggﬁuuﬁ%%gwlggo»%-gf
Thewe shests are then soakeld in causiic soda, dsmpened and shredded,
2nd aged for two or three days. The resulting product, alkall celluloese,
is treakel with carbon dlsnlfiles and then dissolved in cmstic soda. The
viscose is then extruled throwgh a slit in & spinmeretts in the form of
sheets of thin weak sellophane wiieh is sirengihened by acid bdaths, The
shests are washed, blasched, &yed, snd passed through a glycerine and
water bath., As the film pagess through the glycerine and water tath
enough of the glyocerine is sbsorbed to make the f£ilm pliahle., %o remove
the excess molisture the shest iz placed betwesn heavy squeese éﬁ..ﬁ

The cellophbans is out inte lemgths and wrapped for use. 7The filnm
ney be exhonsed in sny design Yy the upe of pressurs rollers. To make
e¢allophans moisture proof the film is passed through a special molsture
proofing solution which {rsats both gldes of ﬂi_ngmu

Callephane iz not as flexidlie as other fiders, 'mt it can be woven
or knitted. The narrower and thimner the strip the more flexible the
fider will be., If the cellophane is woven Or knitted it 1s washadle;
tut cannot Ve washed in the sheel form, The tramaparmay of the yrofnet
is ome of its most desirable qualitles.

22 w&mmer Pss “"Osllophane,* Soientifie g&. CLIX c..? 1938).
Pe . E

23 mia.




Callephane is usually used in sombinstion with mmother fiber, It
is dilefly used for novelty sffects {(Mate IV, Figurs A), quite often
mnixed with rayon in velvet to give a lustrous, metallic sppearance.
Some uses that have besn found for the flat-shapsd fider aret shower
curtaing (Mate IV, Figure B), costumes, and eveming wear, This fider
" has not been employed extensively {n the memafacture of clothing for
general wse, btut rather has been unsed for effeet in costume and clothes
2

for evening wear,

2 Ibid.. Pe 2?5.





