


Proceedings 

International Textile Symposium 

and 

· Dedication 

of the new 

Textile Research Center 

October. · ·· 29~ao .. a1,· 1969 · 
. . . · . . .. 

Texas -Tech · University 
. . 



First Printing 
Library of Congress Catalog Card Number0o-630650 

Textile Research Center ·. 
Texas Tech University 

Box 4150 
Lubbock, Texas 79409 U.S.A. 

Price $3.00 

ICASALS Special Report Number 32 



Remarks 
Dr. John R. Bradford 

Welcome 
Dr. Grover E. Murray 

Session l 

Presiding 
Dr. Michel Cordelier 

Ceiling Zero - Visibility Unlimited 
Dr. Julius B. Goldberg 

International Aspects of the Cotton Industry 
Mr. Roy B. Davis 

Engineering Man Made Fibers for Fashion and Performance 
Mr. Fred Fortess 

Questions and Answers 
Mr. Fred Fortess 

Session II 

Presiding 
Dr. John R. Bradford 

Apollo and Space Stations 
Colonel Frank Borman 

Session III 

Presiding 
Mr. Alejandro Yujuico, Jr. 

International Aspects of the Wool Industry 
Mr. Felix Colangelo 

Physiological and PSYchological Criteria in the Selection of Fabrics 
Dr. Harold Lundgren 

Opportunities in Apparel Manufacturing with Fabrics of the 70's 
Mr. Jerry A. Cogan 

Contents 

5 

7 

9 

II 

17 

21 

31 

33 

35 

43 

45 

51 

57 



SessiOn ·'IV~ 

Presiding 
Dr. Willa V. Tinsley 

Greetings and Special Remadc.s 
Honorable G. F. "Gus" Mutscher 

The Changing Scene in Science and Education 
Dr. Milton Harris 

The Fashion World of Tomorrow 
Mrs. Kim Dawson, Commentator 

Session V 

Presiding 
Mr. Charles G. Scruggs 

Chemical Finishing of Cotton 
Dr. Leonard Smith 

Fiber Opportunities of Today and Tomorrow 
Honorable J. Phil Campbell 

Session VI 

4 

Presiding 
Dr. Grover E. Murray 

Introduction of Dedicatory Speaker 
Dr. Grover E. Murray 

Dedication Address 
Honorable W. S. "Bill" Heatly 

Dedication Remarks 
Honorable Preston E. Smith 

Photographic Highlights of the Dedication 

Participants 

59 

61 

63 

. 69 

73 

·; " 

75 

79 

85 

87 

89 

93 

95 

101 



Words are not sufficiently emphatic to 
express the pleasure which I am experiencing at 
this very special moment as I call to order this 
conclave initiating the first widely international 
inquiry into the improvements of the natural 
fibers and, most excitingly of all, the blending of 
them with each other and with man-made fibers 
into entirely new types of fabrics. 

Now it is a mystery, actually, as to whose 
door credit for the kernel of the idea for the kind 
of research center which has just been realized 
here, should be laid. Certainly a bow must go to 
the Texas Legislature, which specified that Tech 
should offer education in the conversion of 
cotton, wool, and leather into woven, dyed, and 
tanned products as long ago as 1923. 
Acknowledgment must be accorded the 
perspicacity of the late George Pfeiff en burger, 
Executive Vice-President of the Plains Cotton 
Growers, whose interest in and recognition of 
what must be future developments in the complete 
textile process, from raw products to woven 
materials in one concentrated facility, was strongly 
felt at Tech for years. Then there is Carl Cox, 
Director of the Cotton Research Committee of 
Texas, and the members of his advisory 
committee. They were certainly among the first to 
realize the impressive potential of the Textile 
Research Center. The staff and faculty of the 

Remarks 
Dr. John R. Bradford 

Colleges of Engineering, Agriculture, and Home 
Economics contributed ideas which provided 
momentum and clarity to the concept. 
Unquestionably, the guiding hands of Dr. M. Earl 
Heard, Consultant to the Textile Research Center 
and long-time textile figure; and Harold Hinn, who 
was on our Board of Directors for many years, can 
be discerned throughout the entire developmental 
process. 

As with all other aspects of technology, 
developments within textile research here at Texas 
Tech have followed the usual exponential curve. 
We have now arrived at that moment when raw 
materials can be processed, blended, woven, and 
knitted into fabrics possessing highly sophisticated 
finishes, having in common once-undreamed-of 
ease of care and length of usability - with, at the 
same time, a high degree of beauty and versatility. 
It was exactly three years ago this. wee~ that a few 
fiber industry leaders met here at Tech for the first 
discussions into these sectors. Today, we have with 
us great numbers interested in this exciting field, 
some of them among the world's leaders in the 
realm of textiles. It is truly an auspicious occasion. 

And now, before I am completely carried 
away by this realization of a long-held dream, I 
should like to introduce to you my boss, Dr. 
Grover E. Murray, President of Texas Tech, who 
has a few thoughts of his own . 
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Welcome 

Dr. Grover E. Murray 

Ladies and Gentlemen, I think it only fitting 
that I observe there should be an additional 
recognition of an individual who has given greatly 
of his time, his abilities, and his energies in the 
development of this Textile Research Center. He 
was in no position, when he was at the podium, to 
say so. I need to express to you and to him, this 
University's appreciation for his efforts in fulfilling 
this dream. Dr. Bradford, we 'do thank you. 

History has clearly indicated to us that man 
has had an interest in fibers since those prehistoric 
days when he was rising on two feet and moving 
across the savannas of Africa and the plains of 
Asia. Through the ages, records disclose a 
continuing attempt on the part of man to improve 
varieties of both plant and animal fibers, seeking 
new and different uses for these fibers, extending 
the environmental scope of their growth and 
development, down to the modern day when the 
synthetics have become an integral part of our 
fiber development and utilization. 

The role and scope - the special role and 
scope - of this University has been adopted by the 
Board to be "The Study of the Arid and Semi-arid 
Lands of the World". You know better than I that 
many of the fibers, the natural animal and plant 
fibers of the modern day, are grown on these 
lands. It is particularly fitting, therefore, that in 
this University the Arts, History (in particular), 
Sociology, Agriculture, Engineering, and 
Technology of fibers come together for the benefit 
of mankind. We gather this morning to initiate this 
Symposium and tomorrow will participate in the 
dedication of the Textile Research Center, of 
which we are justly proud. I take great pleasure in 
welcoming you of these United States, and those 
of you from the other lands who are here on our 
campus, and in wishing you a most successful 
Symposium. 
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Session I 

Dr. Michel Cordelier 
Presiding 

Dr. Michel Cordelier was appointed to his current position as Director for 
Foreign Relations, Institut Textile de France in 1968, after serving almost 
twenty years with the organization. The internationally known textile authority 
received his education at Jhe University of Paris (Sorbonne). He joined the 
Institute Textile de France in 1949 as an Assistant to the Technical Director. In 
1959 he was appointed Assistant to the Director and in 1968 as Director of 
Foreign Relations. In this position Dr. Cordelier coordinates research with 
textile research branches in France and maintains liaison with textile research 
organizations throughout the world. He served as Chairman of the 1969 Cotton 
Research Symposium and the 1965 International Wool Research Conference in 
Paris. 

Ceiling Zero - Visibility Unlimited Dr. J. B. Goldberg 

International Aspects of the Cotton Industry Mr. Roy B. Davis 

Engineering Man-Made Fibers for Fashion and Performance Mr. Fred Fortess 
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Ceiling Zero - Visibility Unlimited 

.. World output of all fibers is approaching 45 
billion pounds annually, a gain of approximately 
3'5% si_nce 1960. In the United States, despite the 
impact of topless waitresses and mini-skirted 
women, per capita fiber consumption is now over 
50 pounds per year, indicating that the textile 
industry is enjoying a growth pattern likely to 
keep it in the foreground for many years to come. 
Looking upward, there is no ceiling short of the 
moon~ Looking ahead, visibility is unlimited with 
no obstacles to prevent further advances on a 
broad front. 

A short time_ ago, a spokesman for a leading 
fiber producer predicted a 75% gain in the use of 
man-made fibers in this country within the next 
decade. But if we set aside preferences, prejudices 
and selfish interests in any particular fiber, natural 
or man-made, our industry can reap far greater 
benefits through expanded research activities to 
provide the consumer with new and better textile 
products, at the same time developing methods 
and machines for increasing productivity, lowering 
costs· and improving quality. 
Fifty Years of Progress _ 

Time and again the textile industry has been 
criticized for being backward and indifferent to 
research. While in some instances the ledger 
undoubtedly discloses that the percentage of 
dollar sales allocated to research does not equal 
that of several competitors for the consumers' 

Dr. J. B. Goldberg 

dollar, our record of accomplishments suggests 
that we must be doing something right. Perhaps 
textile research workers have learned the secret of 
obtaining a high rate of return on a modest 
investment. Only last month, a prominent 
metallurgist stated that the steel industry often has · 
a "full-dress crisis because its research effort is 
relatively feeble". He added that "companies are 
only interested in research for the duration of a 
crisis and when it ends, they relax", This same 
scientist reported that he had heard a steel 
company's president define research as "something 
DuPont does". No successful textile executive has 
ever expressed so limited an appraisal of research. 

Without going into a great deal of detail on 
any one development, let us take a look backward 
at some of the outstanding textile research 
achievements recorded during the past 50 years. 
To enumerate every significant accomplishment 
since 1920 would be most impressive, but much 
too time-consuming. My apologies are offered in 
advance to those individuals or companies who 
appear to have been slighted because I neglect to 
mention certain of their important contributions. 
Fibers and Yarns 

In the field of fibers, we recognize the fact 
that it has been difficult to improve upon nature. 
Hence, it is understandable that the quality and 
properties of the basic cotton, wool, silk and flax 
fibers have undergone relatively few radical 

Dr. J. B. Goldberg has served as a private consultant for textile, chemical, and 
allied industries since 1953, specializing in new developments for utilization and 
marketing. A native of Hartford, Connecticut, Dr. Goldberg attended Trinity 
College in that city and went on to receive a B. S. Degree in Chemical 
Engineering from Massachusetts Institute of Technology . His professional career 
as a chemist began with the Celanese Company of America. He has served as 
Director of Research for four nationally recognized firms, including U. S. 
Industrial Chemical Company and the ]. P. Stevens Company. He holds an 
Honorary Doctorate from the Philadelphia Collei:.e of Textiles and Science, the 
designation as a Fellow of the Textile Institute of Great Britian, and-he has been 
awarded the Bronze Medal of the American Association of Textile 
Technologists. 
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changes over the past five decades. Their unique 
properties have provided the world with fabrics of 
merit in every market. The man-made fibers, on 
the other hand, usually emerging from the test 
tube with a myriad of birth marks - not all of 
which ·have been beauty spots - have made 
outstanding progress since their inception. While 
recognizing the fact that the birthplace of the 
man-made fibers was outside of the United States, 
advances in fiber production and technological 
improvements have been much more rapid in this 
country. Starting with viscose, even before the 
name "rayon" was coined in this country, the 
speedy introduction of a series of cellulosics and 
synthetics is a matter of record familiar to most of 
you. Each offered characteristics and performance 
different enough from existing products to justify 
being entered into the race for a share of the fast 
moving market. Surprisingly, rayon, first of the 
man-mades, maintained its position as leader in 
terms of total poundage shipped to domestic 
consumers until about two years ago. Apart from 
one most important asset, a low price, the success 
of rayon has been stimulated by an impressive 
number of new and modified versions developed 
since the early 1900's. Among these have been 
fibers with controlled luster and denier per 
filament size, solution-dyed, acid dyeing, deep 
dyeing, high tenacity, water-soluble, 
thick-and-thin, nubby, bacteriostatic, 
fire-retardant, high wet modulus, self-bonding and 
self-crimping. Filament cross-sections may be 
crenulated, circular, annular or elongated. 
Versatile rayon has been called upon to fill 
hundreds of exacting needs - from the sheerest 
dress fabric to rugged upholstery and soft floor 
coverings, from cargo parachute fabrics to 
enduring automobile tire cords, and from 
decorative braids to disposable nonwovens for 
garments and household products. 

Rayon's companion cellulosic, acetate, while 
relatively small in total volume consumed, has, 
nevertheless, attained considerable popularity, 
benefiting from countless refinements in recent 
years. Supplementing a multitude of uses for 
apparel and decorative fabrics, acetate has served 
admirably in such diverse products as cigarette 
filters and tufted carpets, dolls' wigs and fused 
collar linings, electrical wire insulation and as filler 
for pillows or comforters. To satisfy these many 
outlets called for the creatiol} of staples and yarns 
with special cross-sections, and which were 
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solution-dyed, light-resistant, water-crimpable, 
more highly acetylated, partly saponified, and 
self-flame-extinguishing. 

The availability of the true synthetics, 
starting with nylon and continuing with the 
acrylics, polyesters, modacrylics, olefins, saran, 
vinyon, spandex, and a very new addition to the 
family, anidex, provided the working tools to 
manufacture materials for almost every 
requirement in . apparel, home furnishings and 
industry. In 1932 the first commercially successful 
product of glass fiber, an air filter for forced-air 
heating units, made its appearance. The excellent 
performance of fiber glass curtains and draperies 
has attracted a large and appreciative consumer 
following, and in recent years such items as 
tablecloths, bedspreads and fire-protective clothing 
of glass fabrics have been marketed. Reinforced 
plastics, industrial filters and building insulation 
products consume increasing poundage of glass 
fibers every year. Not too long ago, glass yarns 
made a dramatic entry into the tire cord field, and 
applications in upholstery as well as 3elected 
apparel fabrics are currently under investigation. 
Even in the field of textiles, "all that glitters is not 
gold". Metallic yarns, composed of aluminum foil 
laminated between two sheets of plastic film, have 
made obsolete older yarns of pure metal, with 
their shortcomings of heavy weight, high cost and 
susceptibility to tarnishing, while stainless steel 
fibers have found a home in blends with wool and 
synthetic fibers to eliminate static electricity 
charges in carpets. 

Improvements in all of the synthetics have 
been numerous and rapid. Here, too, ,in common 
with the cellulosics, solution-dyed fibers, filaments 
with a variety of cross-sections and modified or 
multi-level dyeing types have been in commercial 
production for some time. In addition to these 
varieties, acrylics. of bicomponent filament 
structure and inherent reduced flammability 
characteristics have also made their appearance on 
the market. Polyesters, long well-established in 
apparel, have found new outlets in table linens, 
curtains, sheets and pillowcases, and, more 
recently' in scatter rugs and carpets and in 
automobile tires. Among newer versions offered to 
spinners, we.ayers and knitters have been 
non-pilling, high modulus and modified dyeing 
staples, filament yarns with superior bulking 
properties and textured carpet yarns. Introduced 
about a month ago, a new polyester staple boasts 



of inherent soil-release properties as well as 
iinprbved dyeability which eliminates the need for 
processing at high-temperatures and use of dye 
cau~ers. Significant advancement has been made, 
too·, ·by the polypropylenes in floor coverings and 
upholstery fabrics. Featured are excellent abrasion 
resistance, low density (providing greater cover 
and · bulk), inherent non-static qualities and 
outstanding resisfance to staining, while the 
shortcoming of limited dyeability shows promise 
of being overcome through continuing research. A 
unique achievement has been the production of 
textile fibers from split or slit polypropylene film. 
These · have found markets in twines, cordage, 
woven carpet backing, and, to a lesser degree, as 
face' yarns in carpets. 

The producers of nylon have made scores of 
noteworthy contributions, including yarns with 
built-in antistatic qualities, self-crimping filaments, 
high temperature resistant, non-pilling and 
soil-hiding types, arid unusual filaments of blended 
nylon and polyester polymers. Silk-like hand and 
luster are attributes of several multilobal yarns, 
while DuPont's "Qiana'', making its debut only 
last year, is being extolled for its silk-like 
aesthetics coupled with the superior performance 
of the synthetics. 

In 1963, DuPont announced that it was 
producing over llOO different types of nylon, 
including, of course, variations in luster, filament 
count, denier, twist, tenacities, dyeing behavior 
and the like. 
Machinery and Processing Methods 

Keeping pace with the fiber producers have 
been the textile machinery manufacturers 
throughout the world. Emphasis has been placed 
on speedier and more economical processing 
methods with "automation" as the key word, 
relying upon every modern scientific tool from 
electronic controls to data processing. Again, at 
the risk of offending more than one proud 
designer or machinery manufacturer by not 
including their contributions, I shall mention 
breifly a limited number of developments which 
have had considerable impact on our industry. 
Improved cotton openers and cleaners, 
single-process pickers, aerodynamic cards, 
automatic sandwich blending units, fiber-feeding 
meters, novel drawing frames, high-speed combers, 
sliver-to-yarn spinning frames, means for 
converting tow to yarn, automatic doffers, newly 
designed twisters, winders and coning machines are 

among the many innovations made available for 
the conversion of fibers to yarns. Equally 
impressive are the gains made by newly designed 
high-speed warpers, modern sophisticated slashers 
and labor-saving drawing-in equipment. 

We are indebted to our foreign friends for 
having introduced the concept of textured 
filament yarns many years ago. Numerous devices 
for altering the configuration of such yarns have 
been made commercial since that time. 
False-twisting, post-setting, crimping by edge 
distortion, stuffer box, knit-deknit operations and 
air jet bulking, all with higher speeds and improved 
yarn quality and uniformity, have made possible 
new fabrics and greater styling versatility. Also 
orginated abroad have been such advanced 
equipment as shuttleless looms, higher-speed tricot 
and circular knitting machines, a combination 
weaving-knitting machine and the revolutionary 
stitch-bonding process for manufacturing a broad 
spectrum of fabrics. Sliver knitting for fur-like pile 
fabrics came on the scene during World War I, with 
active production commencing during World War 
II. Progress in the utilization of well-known tufting 
and needlepunching methods, particularly for 
carpeting, but not overlooking blankets, has been 
especially rapid in the United States. Purely 
American inventions, such as stuffer-box crimping, 
the Turbo Stapler and Pacific Converter, Leesona's 
Unifi! loom attachment and Curlator's Random 
Web machines have played no small part in 
contributing to the output of novel quality 
knitted, woven and nonwoven fabrics. Born in 
nearby Dallas, a process for the manufacture of 
knitted slit paper or vinyl film has received 
world-wide acclaim. 

Accompanying the mechanical developments 
have been new products of chemical and dyestuff 
manufacturers enabling dyers and finishers to cope 
with the demand for finished fabrics of high 
fashion and proven performance at low cost. While 
dyeing is an ancient art, credit for the long parade 
of newly synthesized dyestuffs, from the disperse 
to the pigment and reactive colors, belongs to the 
enterprising scientists of later days, as does the 
introduction of modern application techniques. 
The padders, dye boxes, jigs, agers, frames, high 
velocity washers and jet dryers in current use are a 
far cry from what was available 50 years ago, and 
continuous scouring and bleaching operations have 
reduced processing time from hours to minutes. 
Not to be overlooked are modern beam and 
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pressure dyeing, and the space dyeing of yarns by 
several ingenious methods, an important asset to 
styling for nylon tufted carpeting. Highly 
sophisticated methods for applying flqck to fabrics 
as well as to yarns have added to the number of. 
novelty textile products for home and industry. 

Sanford Cluett's invention of the Sanforizing 
pre-shrinking process was a boon to the users of 
washable cottons throughout the world, while 
equal popularity was later achieved in the 
mechanical pre-shrinking of cotton knitwear. 
Means for controlling wool shrinkage, from early 
wet chlorination methods to the modern 
interfacial polymerization reactions, have helped 
wool products to hold their own against the 
synthetics in the field of dimensionally stable 
washable apparel. Mothproofing, treatments for 
imparting durable pleats and creases and durable 
fire-retardant finishes for wool are representative 
of milestones of progress contributed by the 
research chemist. Chemical modifications have also 
made possible production of all-wool carpets with 
two-color or two-tone effects in a single dye bath. 

A major contribution by English scientists, 
the original Toota), Broadhurst and Lee 
crease-resist finish for cotton and linen, gave rayon 
and cotton fabrics their start on the road to a 
world of "ease-of-care" fabrics. These eventually 
led to durable press apparel and furnishings, one of 
the greatest textile innovations in recent years. 
The first reaction of the apparel manufacturers to 
this over-night introduction to the world of 
science was one of consternation and frustration, 
with the added burden of large investments for 
new equipment. However, cutters of such items as 
men's and boys' slacks soon realized that they 
either produced what the consumers demanded or 
perished. There followed the demand for chemical 
finishes which would permit ready soil and stain 
removal, leading to the birth of soil-release 
finishes. Man's proclivity to drop, spill and spatter 
food and drink on apparel and upholstered 
furniture, as well as an inclination for lubricating 
oils to stain fabrics in manufacturing plants, 
brought forth the compounding and marketing of 
several finishes to repel oil and water-borne stains 
which have met with good consumer acceptance. 
Many of the synthetics are inherently prone to 
generate static electricity charges of hair-raising 
and shocking magnitude, but the research chemist 
has produced durable antistatic finishes, now 
enjoying popularity in such items as women's 
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nylon lingerie. Currently of great interest are 
flame-retardant finishes, primarily for the 
cellulosics, with such demanding requirements as 
durability adequate to withstand many repeated 
launderings, freedom from objectionable odors, 
with little or no effect on fabric hand, retention of 
color and tensile strength - all at a low cost. The 
introduction of optical bleaches or fluorescent 
whiteners made practical finished white fabrics of 
both cellulosic and synthetic fibers with a degree 
of brilliance never attained by conventional 
bleaching. 

For prints, great strides have been made in 
increasing the speed, ease of handling and 
all-round versatility of flat and roller screen 
machines, and a foreign process for transferring 
patterns from printed ·paper to fabrics in finding 
good acceptance for specialty applications in the 
United States. 
Fabrics 

Since the l 920's, we have observed 
remarkable advances in the marketing of fabrics 
previously non-existent or restricted in popularity. 
Relying on the ingenious evolution of heat-set 
textured nylon yarns pre.viously mentioned, 
stretch fabrics from overseas captured the 
imagination of American apparel manufacturers 
who subsequently utilized substantial yardage of 
various domestic-made constructions for active 
sportswear. The acceptance of stretch as an 
important factor in comfort was supplemented by 
use of stretch nylon as well as spandex for support 
stockings and lightweight girdles. Women's stretch 
nylon · hosiery and . pantyhose in particular are 
experiencing so great a surge in popularity that 
there have been predictions of increasing demand 
up to the time when most women's stockings will 
be of the stretch type. A moderate degree of 
success has been attained by all-cotton stretch 
fabrics arid a Swedish two-way all-wool stretch 
suiting is being used in American-made men's suits. 

Tufted fabrics emerged from the limited 
realm of bedspreads to soft floor covering. Not 
only have conventional woven carpets been almost 
completely displaced, but the demand for carpets 
of all types, including the indoor-outdoor varieties 
has exceeded expectations of a year ago. The 
industry anticipates further expansion in markets 
for use in schools, public buildings and 
institutions, as well as heretofore untapped home 
areas, such as kitchens and playrooms. A 
lightweight construction is currently being 



promoted especially for wall covering, featuring 
ease of care and excellent accoustical properties. 

A fabric development which might make 
some fiber producers worship the ground we play 
on is synthetic turf. The "grass" that is greener on 
the other side of the fence is made of grass-like 
blades of nylon or polypropylene. For football 
stadiums, synthetic turfs provide durable, 
fast-draining, slipproff and mudproof playing 
fields. The first large commercial installation of 
Monsanto's "Astroturf' was in Houston's 
Astrodome. Similar recreational surfaces are being 
used for playgrounds, baseball fields, tennis courts, 
golf putting greens and around swimming pools 
and gasoline service stations. 

The availability of the acrylics and 
modacrylics built up a strong demand for pile 
fur-like fabrics, both woven and knitted, as well as 
for cold weather coat and boot liners. 
Polyurethane foam and fabric laminates were 
introduced about 10 years ago, promising warmth 
without weight. There followed the 
fabric-to-fabric laminates, utilizing either thin 
layers of foam as the adhesive for combinations 
made by the flame lamination technique or 
·subsequently developed adhesives which could 
withstan~ laundering, piece dyeing and 
drycleaning. For those who preferred even lighter 
garments to keep them warm, metallic coated 
linings became extremely popular many years ago, 
leading the way to insulated drapery fabrics, many 
of which now rely on an acrylic type coating as 
the heat barrier. 

With both double knit and tricot fabrics 
being promoted as ideally suited for men's wear, 
many mills and converters are entering into the 
knit goods field. Again, ease of care and comfort 
are stressed as major advantages of fabrics which 
had previously been looked upon as suitable only 
for women's dresses and lingerie or men's sport 
shirts. To impart the look and stability of 
traditional woven fabrics, at least two warp 
knitting machines have been designed or modified 
to yield such newer constructions. 
Fiber Blends 

Blending at the fiber level is an age-old 
practice, dating back to the early use of cotton 
and wool. Long before the availability of the 
man-made fibers, it was connnon procedure to 
combine various bales or lots of individual types of 
the natural fibers to obtain a uniform "mix". The 
fibers of Mother Nature, in particular, exhibit 

marked variations in diameter, length, strength, 
color and luster. An example of the use of blended 
yarns of two dissimilar fibers is an English fabric 
identified as " Viyella" flannel. The yarns contain 
about equal percentages of wool and cotton, the 
former contributing bulk and resilience, the latter, 
dimensional stability and strength. Fabrics of such 
yarns have been popular for many years and were 
eventually made by more than one mill. Later, 
attempts were made to tty to duplicate the 
aesthetics and performance of this popular fabric 
with blends of man-made fibers. Disclosed only 
last month was a novel Japanese yarn comprised of 
continuous polyester filaments with staple fibers 
intermingled at rand6m intervals to yield slubby 
textures. 

With the advent of the multitude of 
cellulosic and non-cellulosic manufactured fibers, 
blending soon became even more commonplace, 
the stylist combining different diameters, lusters 
and staple lengths of a single type fiber to obtain 
certain effects, or different fibers to contribute 
specific properties. For example, cotton may be 
relied upon for its strength and wool for its loft, 
while nylon improves abrasion resistance, the 
polyesters add resilience, the acrylics offer softness 
and a luxurious touch and polypropylene is chosen 
for its low density and high covering power at a 
low cost. Blends of most of these fibers, as well as 
those with modified dyeing properties are 
regularly utilized for differential shade or color 
effects. The incorporation of small amounts of 
stainless steel fibers in blends with those fi&ers 
which generate static electricity in carpets to 
eliminate this annoying characteristic was an 
ingenious idea. Polyester staple has been the savior 
of durable press fabrics in which the cellulosic 
components are subject to severe degradation with 
loss of strength and abrasion resistance when the 
reactant chemicals are applied. The one 
commercial biconstituent synthetic now on the 
market is in itself a blend of two polymers with 
contributions made by each, while the popular 
bicomponent nylon yarns and acrylic staples, now 
coming into greater use, rely on the differential 
contraction of the individual constituents to 
achieve unique physical effects, such as stretch or 
reversible durable crimp. The co-mingling of 
filaments has been still another approach to the 
development of single multifilament yarns with 
some of the attributes of each. In addition to 
several such yarns made abroad, "Amel Plus" is a 
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Celanese product in which the Arnel triacetate 
filaments are combined with relatively few nylon 
filaments to . add strength and stability. The 
determination of the best composition for a 
particular end-use and the development of means 
for keeping such blends precisely uniform are but 
two problems that rely on the ingenuity and skill 
of the textile technologist. 
What Lies Ahead?· 

In a paper which I presented five years ago I 
said that we were not likely to see any truly new 
synthetics on the domestic market for some time 
to come. It was my belief that there were enough 
generic types available to satisfy most of our needs 
and that the next 5 to 10 years would be 
concentrated on modifications of existing fibers 
without loss of the generic names established by 
the Federal Trade Commission. At that time too, 
it appeared to me that the cost of introducing still 
another generic class of fibers to the consumer, 
excluding products for industrial purposes, was 
prohibitive. Furthermore, it is doubtful that the 
consumer can chew, swallow and digest the array 
of names already before him. Without professing 
to know what might be on the minds or in the 
laboratories of any of the fiber producers, I am 
not yet ready to withdraw my earlier forecast. 

The makers of filament yarns will probably 
continue to try to achieve the hand and 
appearance of spun yarns, but with the uniformity 
of continuous filaments and with greater 
economy. Until they can simulate the aesthetics 
and performance of two unlike fibers in a single 
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yarn, blends will continue to be important. 
Further research to speed up textile mill machine 
production rates and reduce labor costs is a must. 
Open-end spinning and other unorthodox. yarn 
forming means, such as electrostatic spinning, are 
likely to be most commonplace during the 1970's. 
More versatile shuttleless looms and more 
sophisticated knitting machines are on the horizon 
and the proponents of stitch-bonding equipment 
are still hopeful of carving a niche for their 
products in the growing fabric market. Predictions 
that a greater share of the apparel business will be 
taken over by knit goods within a few years could 
stimulate more intensive research by loom 
manufacturers to permit greater economies and 
product diversification in weaving. Revolutionary 
advances are expected in the production and 
utilization of a wide range of nonwovens, with 
substantial inroads likely to be made on traditional 
cotton and blended fiber fabries. Primary fiber 
producers may have an economic advantage in 
offering nonwovens formed soon after the fibers 
are extruded by the spinneret. With increasing 
pressure to minimize stream pollution, at the same 
time cutting down on requirements for large water 
supplies, solvent scouring, dyeing and finishing is a 
route well worthy of continued exploration. 

The road ahead is wide open, but the 
pot-holes, turns and steep hills are sure to be 
encountered at the most unexpected times. In the 
meantime, as we pay tribute to the wonderful 
world of textiles, we can look back with 
pride - and ahead with confidence. 



International Aspects 

of the Cotton Industry 

As we all know, cotton provides a living for 
many millions of people all around the world. 

At this time cotton is grown in over 65 
countries. Many of these are the so-called 
"developing" countries. Some of them depend 
heavily . on cotton as a major part of their 
agricultural economies. 

Most of these countries export at least some 
cotton. In many cases. their cotton exports 
generate much-needed foreign exchange. They 
want to export cotton so they can import 
industrial products and other materials they need. 

During the . 1967-68 crop year, over 60 
countries around the world imported some cotton. 
The processing of cotton is a major part of their 
.economics. In several of these countries, the 
production of cotton products for export is a 
major source of needed foreign exchange. 

I mention these things simply to recognize 
that the importance of cotton goes far beyond the 
United States: Those of us in this country have to 
understand that others around the world have a 
big stake in cotton too. 

But the United States is--and I believe 
intends to remain-the world's leading cotton 
country. And much of what I want to say today 
will be in terms of what we need to do to improve 
the U. S. position with regard to international 
trade in raw cotton and in textile goods. 

Roy B. Davis 

Obviously, if we are going to have a sound 
cotton industry in this country, we need to get our 
exports back up to something like five or six 
million bales a year. The level we have right now is 
just intolerable. Last season we only exported 2.7 
million bales. This season the experts are guessing 
in the range of 2.5 million to 3 million bales. 

Why are our exports down so far? 
One big n:ason is that cotton has been losing 

out to man-made fibers overseas, just as we have 
been losing to them here at home. 

Foreign Free World consumption of major 
fibers rose from 38.8 million bale equivalents in 
1960 to 56.9 million bale equivalents in 1968. But 
cotton has not held its share. During this period, 
cotton's share dropped from 59 percent to 46 
percent of the total. 

The man-made fibers have been gaining on 
us largely because they are far outdoing us in 
research, product development, and promotion. 
We have been stepping up our own efforts in these 
vital areas, but we certainly must do more if we 
are to start holding our own against man-made 
competition. 

Actually, Foreign Free World consumption 
of all textile fibers is now trending upward by 
about 2-1/3 million bales a year. If cotton could 
just hold its present share of this market, its 
consumption could increase by over a million ·bales 

Roy B. Davis has served as General Manager of the Plains Cooperative Oil Mill 
since 1943, building it into the largest cotton oil mill in the world. Mr. Davis is a 
graduate of Lubbock High School and Texas A & M University, having received a 
B. S. Degree in Dairy Husbandry. Prior to joining the Plains Cooperative Oil Mill, 
Mr. Davis served as County Agent, Manager of the Plains Cooperative Creamery 
in Plainview, and Vice President of the Houston Bank for Cooperatives. He is 
immediate past president of the National Cotton Council and presently serves 
that organization as Chairman of the Board. Davis has served on many high 
government committees including President Johnson's Cotton Advisory and is at 
present a member of the U. S. Department of Commerce's Regional Export 
Expansion Council. His honors include "Outstanding Alumnus Award" from 
Texas A & M, and "Man of the Year in Texas Agriculture" by The Progressive 
Farmer. 
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a year. This would provide a lot more room for U. 
S. exports--plus · some reasonable increases in 
foreign cotton production. 

One of our problems, of course, is to get our 
fair share of the export market. If we are going to 
get our fair share of the world cotton market , 
there's one thing we must do above all else. We 
must compete with foreign growers in price, 
quality, and availability on a continuing basis. 

This was the unanimous conclusion of a 
Special Export Committee which I appointed last 
year while serving as president of the National 
Cotton Council. It has been reinforced by the 
reports of all the cotton trade missions we've sent 
abroad. It has been reinforced by the comments of 
all the foreign mill executives whom we have 
invited to this country-including those who are 
here today. We simply have to be in a position to 
offer our foreign customers the qualities they 
want, in the quantities they want, at competitive 
prices. 

As we all know, the government cotton 
program is the principal factor in determining 
whether our supplies will be adequate and our 
prices competitive. By next year we will have a 
new program which will go into effect in 1971 ; 
and I'm sure our customers, as well as our 
competitors, are wondering what it will be like. 
Will it carry with it the risk of scarcity and 
runaway prices which would encourage our 
competitors? Or will it be designed to assure the 
fully adequate supplies which are so essential in 
making competitive gains in both the export and 
domestic markets? 

Personally, I'm hopeful our new 
Administration and the Congress will agree on a 
government program that will insure adequate 
production and at the same time let us compete. 
Producers and all other branches of the American 
cotton industry are strongly united on the 
necessity of adequate supplies and competitive 
prices. I think the Congress and the 
Administration are going to listen to us on these 
points, because the survival of our industry and 
the national interest are so deeply involved. 

Of course, there are other things that have 
an important bearing on our exports of U. S. 
cotton. Our Special Export Committee of the 
Council has pointeo up financing as a major area 
of opportunity for us. 

Obviously, if the U. S. provides favorable 
credit terms for our exports, it will help us with 
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countries that have trouble in financing their raw 
cotton imports. The Export-Import Bank, the 
Commodity Credit Corporation, the Foreign 
Credit Insurance Association, and the Foreign 
Agricultural Service have taken steps in this 
direction. We appreciate what they have done. We 
are encouraging them to do even more. 

We believe it would be helpful if other 
countries would use Export-Import Bank financing 
for cotton in the same manner that it is being used 
by Japan. We are working with the Bank and 
others to this end. 

CCC credit for cotton is quite attractive to 
importers in some countries. We have urged the U. 
S. Department of Agriculture to expand the use of 
CCC credit for cotton and to give up to three 
years' ,;redit in certain cases. The Department 
recently liberalized its regulations on CCC credit, 
and we believe that this credit will be used more 
for cotton in the future than in the past . 

We have urged the Foreign Credit Insurance 
Association to revise its policies to make them 
more practical for U. S. cotton exports. FCIA 
recently agreed to provide coverage up to one year 
on its short-term policy under certain conditions. 
We feel that FCIA can take further steps that will 
help our exports. 

Our Special Export Committee also has been 
concerned about the high costs incurred by cotton 
between the farm and the mill. As one possibility 
for reducing these costs, the committee 
recommended pilot projects to test the feasibility 
of shipping cotton in containers. The initial pilot 
shipments have been encouraging. We are urging 
wider tests to determine the potentials of 
container shipments. 

Our committee has recognized the 
desirability of representatives of the U. S. cotton 
industry going abroad and learning more about 
their foreign customers and their cotton 
requirements. We also have said it is beneficial for 
our. foreign customers to come to this country and 
see how our cotton is bred, grown, harvested, 
ginned, and handled. USDA has been moving 
vigorougly to set up such missions and visits, with 
the full cooperation of the National Cotton 
Council, Cotton Council International, and other 
industry groups. We certainly hope that these 
activities can be continued. In the long run, we 
feel they will be of great benefit to our customers 
and to us. 

In addition to the missions and visits I have 



just mentioned, the staff of the National Cotton 
Council and CCI regularly go to see textile 
industry leaders in important importing countries. 
We will continue to do this. We don't think there 
is any substitute for personal contacts in behalf of 
U. S. Cotton. 

I think everyone here knows that the U. S. 
strongly supports the program of the International 
Institute for Cotton, which works for cotton in 
general in Western Europe and Japan. We think 
that more should be done to promote cotton 
generally. 

At the same time, we believe that more can 
and should be done to promote U. S. cotton 
particularly in foreign markets. We are very 
pleased that the U. S. Department of Agriculture 
has agreed for CCI to begin some pilot projects in 
certain countries for cooperative promotion of U. 
S. cotton. We hope these projects will be 
successful and will demonstrate the potential of 
activities along these lines. 

What I have said up to now has been almost 
exclusively on the export markets. But I certainly 
can't talk about the international aspects of the 
textile industry without getting into the critical 
problem of textile product imports into the 
United States. 

In commenting on this problem, I want to 
say first that the American cotton industry has 
always recognized the need for a high level of 
international trade. Our interest in trade is 
underlined by the fact that we have traditionally 
sent about a third of our raw cotton crop to 
foreign markets. 

At the same time, we are vitally concerned 
with our domestic market, since it is by far the 
biggest one we have. And without a doubt, the 
great upsurge in textile imports in recent years has 
had a tremendous adverse effect on our domestic 
market. 

Since the Korean War, cotton textile imports 

have jumped from less than 100,000 bale 
equivalents to an annual rate of 1,051,000 bales in 
the first eight months of 1969. 

But this is just part of the story. Imports of 
man-made fiber textiles also tend to compete with 
and to. replace cotton in the domestic market. 
These also have mushroomed. From virtually 
nothing in the early l 950's, they have reached an 
annual rate of 871,000 bale equivalents in the first 
eight months of 1969. 

looking at cotton alone, imports are now 
equal to one bale for every eight consumed by U. 
S. mills, and more than one bale for every three 
bales exported. And imports are trending upward 
while the direction of both domestic consumption 
and exports is downward. 

This is particularly discouraging to the 
cotton farmer and others in the industry. These 
imports come in largely on the basis of price 
competition. Imported goods have a relatively high 
labor content and our domestic mills, which pay 
the highest textile wages in the world, simply 
cannot meet the competition from countries with 
sharply lower wages. 

Some reasonable solution to this problem 
must be found. And I would strongly emphasize 
the word reasonable. We are not calling for a halt 
on textile imports. Nor are we in the position of 
saying that these imports shouldn't be allowed 
some growth. What we are saying is that the 
growth of these imports should be half within 
reasonable bounds, so that American cotton will 
have a better opportunity in an expanding 
domestic textile market. 

There is no easy solution to either our 
import or our export problem. But we must 
continue to work at these problems with all the 
resources we have--we must get both of these 
problems resolved--if cotton is to survive as a 
major industry. We shall continue working hard 
toward that goal. 
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Engineering Man-Made Fibers 

for Fashion and Performance 

The apparei' · and home furnishing textile 
pr.ciducts represent the second most important 
consumer goods industry. Apparel alone, in 1968, 
accounted for 38 billion dollars of the Gross 
Natiomd Product . . Whenever we seriously discuss 
the basic objectives of the production and selling 
of l\pparel, we begin by recognizing that in 
addition· to fashion and style, we must provide 
satisfactory finished products which meet 
consumer needs and demands. It is much easier to 
measure the impact of fashion and styling of 
apparel because the direct way we have to measure 
these attributes is by put'ting the garments on the 
retail hang-rack and we quickly receive the 
corisuiner's response, e.g., her choice from the 
wide variety of styles and fashions offered. Each 
season, only a few new looks succeed in becoming 
fashion trends. But at least, we know what is 
selling. 

But fashion and style are not enough to 
completely satisfy the consumer, even in our 
affluent society. We as consumers, expect that the 
garment will also retain, through wearing and 
cleaning, most of the esthetic properties such as 
drape, handle, luster and surface appearance, 
which - initia~y attracted us to the garment. In 
addition, such functional properties as dimensional 
stability, wrin~le resistance, color fastness, pilling 
and snag resistance, durability of cuffs and collars 
to edgewear, water repellancy in rainwear, 

Fred Fortess 

ease-of-care properties in just about everything, are 
of direct interest to most consumers. These are the 
obvious textile product requirements listed in 
Table I, which the consumer can easily observe in 
the original garment and the hidden textile 
product requirements listed in Table II which the 
consumer can only experience in use. 

Table I 

OBVIOUS 
TEXTILE PRODUCT REQUIREMENTS 

INDUSTRY SUPPLIED CONSUMER DESIRED 

I . Aesthetics 
2. Handling Ease 
3. Form Stability 
4. Physiological 
5. Special Functiort 

Table II 

HIDDEN 

1. Appeal 
2. Suitability 
3. Adaptability 

TEXTILE PRODUCT REQUIREMENTS 

INDUSTRY SUPPLIED CONSUMER EXPECTED 

1. Retention of Aesthetics I I Appearance 
2. Resistance to Chemical Damage Retention After: 
3. Resistance to Mechanical Damage Wearing 
4. Resistance to Wear Damage and 

Cleaning 

Fred Fortess is manager of Consumer Technical Relations for Celanese Fibers 
Marketing Company. In this capacity, he is responsible for translating new 
textile technical developments for use in the market, especially as related to 
consumer needs. As a result of his close contact with. Home Economists and 
consumer organizations, he is called on to give guidance for the research and 
development of new and improved textile products. Fortess is a past Pres~dent of 
the American Association of Textile Chemists and Colorists and is a recipient of 
this association's Olney Medal for his contribution to textile research. His 
memberships include the Technical Advisory Committee of the Am~rican 
Apparel Manufacturers Association; Board of Directors, . Apparel Research 
Foundation; and U.S.D.A. Cotton Advisory Committee. 
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If we believe that the consumer would be 
most satisfied if the apparel products have a 
proper . balance of fashion and styling and of the 
esthetic and functional properties which are 
retained through at least one season's wearing and 
cleaning in women's wear and a year or two in 
men's wear, then we must appreciate that none of 
the natural or man-made fibers automatically 
achieve this desired objective. For each important 
end use, such as dress shirts, casual slacks, better 
fashion dresses, sports shirts or jackets, rain wear, 
work clothing, intimate wear, no-iron bedsheets, 
serviceable upholstery, durable and fashionable 
drapery and floor coverings, etc., etc., there is a 
group of important properties which can only be 
achieved by the careful selection of the right 
component fibers, their conversion into proper 
yarns and knit or woven fabrics and the careful 
selection of dyes and finishes to achieve the 
necessary colorfastness and enhanced desirable 
physical and mechanical properties of the resultant 
finished prodµct. 

Quite separate is the engineering design of 
the fibers and yarns which go into such industrial 
applications as tire cord, sewing thread and 

reinforcement for rubber belting. 
No single fiber can meet all of the demands 

of the consumer and none of these desired esthetic 
and functional properties are achieved without 
careful design of proper fabric and garment. 

The rapid growth of the man-made fibers 
since 1939 with the introduction of nylon to the 
point where they represent more than 50% of all 
fibers consumed in 1968 in the U. S. A. is in large 
part due to the ability of the man-made fiber 
producers to engineer variants of each of the 
fiber-polymer types to meet specific market needs. 
The estimated consumption of these fibers from 
1960 to 1969 and the projection to 1979 is 
included in Table III. Corollary to this total 
poundage growth figure, is the U. S. per capita 
Man-Made fiber consumption for 1960 and 1969 
and projected to 1979: 

1960- 10 lbs./person 
1969 - 28 lbs./person 
1979 - 42 lbs,/person 

Perhaps the most important reason for the 
growth and market acceptance of these fibers is 
the tremendous research and development 
resources of the chemical industry which has been 

TABLE III 

Cotton 

PROJECTED GROWTH OF MAN-MADE FIBERS IN COMPARISON WITH COTTON 
(DOMESTIC SALES*) 

1968 
MM Lbs. 

1969 (Est.) 
MM Lbs. 

1979 {Projected) 
MM Lbs. 

Total Man-Made Fibers 
4,150 
5,130 

4,175 
5,800 

4,700 
8,625 

PROJECTED RELATIVE GROWfH OF NYLON, POLYESTER, AND ACRYLIC FIBER FAMILIES 
(DOMESTIC SALES*) 

Nylon 
Polyester 
Acrylic 
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1960 

370 
120 
160 

1968 
MM Lbs. 

1,365 
1,000 

550 

1969 (Est.) 
MM lbs. 

1,375 
1,270 

590 

*Celanese Fibers Marketing Company - Market Research Projection 

1979 (Projected) 
MM Lbs. 

1,775 
3,210 

890 



made available through such fiber producers as 
American Cyanamid, Celanese, Dow, DuPont, 
Eastman, Enka, FMC - American Viscose 
Company, Monsanto, Phillips, Union Carbide,etc. 

Rather than examine all of the new fiber 
families currently available, we will use the 
polyester family of fibers to illustrate the 
versatility of this polymer type in engineering a 
wide variety of chemical and physical variants. The 
basic polyester. polymer developed by Whinfield 
and Dickson in England in the early 1940's 
resulted from the condensation polymerization 
reaction between ethylene glycol and dimethyl 
terephthalate. The polyethylene terepthalate fiber, 
which is generically referred to as polyester, was 
introduced in 19 50 by I. C. I. in England and by 
DuPont in the·u. S. A. 

In less than 20 years, the polyester family of 
fibers has grown more rapidly in consumption 
than any other major fiber type to well over one 
billion pounds per year. The versatility of the 
polyester fiber type is illustrated in Table IV by its 
use in tire cord, high strength sewing thread, 
carpets, sheer curtains, luxurious lingerie, high 
fashion dresses, permanent press dress shirts and 
slacks, work clothing, no-iron bed sheets, etc., etc. 
This wide range of applications could never have 
been achieved with the use of only one type of 
polyester fiber. By chemical and mechanical 
modifications, more than a dozen uniquely 
different staple and filament polyesters have been 
designed, each optimum for a particular end use or 
esthetic and functional properties. 

Thus, there are now available polyester fibers 
which: 
1) are very high strength for tire cord through 

the use of high molecular weight polyester 
molecules and special stretching and thermal 
processes. 

2) have high strength and stress-strain curves 
(high modulus or stiffness) uniquely 
designed for optimum blending with cotton. 
Polyester/cotton blends are still the major 
application and the abrasion resistance and 
stability of the polyester contributed greatly 
to the acceptance of permanent press by the 
consumer. 

3) contain fluorescent dyes which are very 
resistant to light fading and to washing and 

which, thereby, contribute to the whiteness 
retention of these polyester fibers ih dress 
shirts, sheets and other end uses where white 
is an important color. 

4) have been chemically modified to accept dye 
classes other than the disperse dyes. By 
blending fibers or arranging yarns iri a fabric 
of regular dyeing polyester fibers (disperse 
dyes) with those which will accept basic or 
cationic dyes, it is possible to achieve a wide 
variety of color styling effects in piece 
dyeing at a lower cost than can be achieved 
by any other means. This provides the 
consumer with the esthetics of color styling 
at no higher cost. 

5) have been chemically modified to reduce the 
tendency of polyester spun fabrics to form 
and retain pills. Pilling has been a nuisance 
to men in shirt collars and to both men and 
women in slacks and suits. 

6) have created a high shrinking fiber which 
when blended with a low pilling polyester 
and with cotton or wool, will pro·duce soft, 
bulky yarns for knitting with highly 
desirable esthetics. 

7) have created cross-section variants such as 
trilobal, T-cross section, pentalobal with 
lusters and tactile esthetics more silk-like 
than can be achieved with the circular 
cross-section of the standard polyester 
fibers. 

8) have been chemically modified to greatly 
increase the dye pick-up of the fiber so that 
two-tone color styling effects, especially in 
carpets, can be achieved in blends at 
significant cost savings in printing and 
dyeing of 100% polyester fabrics. 

The polyester variants do not include the 
different lusters (bright, semi-dull, fully dull) and 
the different deniers or fiber diameters which are 
also available for styling and structural engineering 
purposes. AJthough the Federal Trade Commission 
requires only the generic fiber indentification orr 
textile and clothing products, it is quite apparent 
that the consumer is getting much more today. 
She is probably buying a wide variety of textile 
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STAPLE 
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For Weaving into 
Apparel 

Men's and boys' wear 
Slacks 
Overalls work pants, jeans 
Work and uniform shirts 

and suits 
Dress and sport shirts 
Rain wear 

Women's and girls' wear 
Dresses 
Blouses 
Lingerie 
Sportswear 
Uniforms 
Rain wear 

Non-apparel 
Sheets 
Pillow cases 
Piece goods 

For knitting into 
Apparel 

Men's and boys' wear 
Sweaters 
Sportswear 
Underwear, T-shirts 

Women' sand girls' wear 
Dresses 
Sportswear 

For tufting into 
Scatter rugs 
Broadloom carpets 

For fiberfill for 
Pillows 
Quilted products such as 

insulated apparel, sleeping 
bags, furniture cushions 

For industrial processing into 
Sewing thread 
Corespun threads for sewing 

filament core, staple surface 
Firehose, staple fill, filament 

warp 
Belting fabrics 
Blocked staple for window 

channels 

TABLE 4 

POLYESTER 

FILAMENT 

For Weaving into 
Apparel 

Men's and boys' wear 
Rain wear 

Women's and girls' wear 
Blouses 
Rain wear 
Dresses 
Lingerie and 

nightwear 

Non-apparel 
Draperies 
Curtains 

Industrial 
Tire cord 
Industrial belts 
Sewing thread 
Fire hose 
Sail cloth 
Filtration fabrics 

For knitting into 
Apparel 

Men's and boys' wear 
Shirts 
Sportswear 

Women's and girls' wear 
Dresses 
Lingerie and 

nightwear 
Sportswear 
Uniforms 

Non-apparel 
Draperies 
Curtains 



products containing different polyester variants, 
spec\fically engineered to give optimum esthetic 
and functional properties in the end-use product. 

rwo ·specific applications may further 
illustrate how far the man-made fiber producers 
have gone in their effort to design unique fibers 
and yarns. These are: 

1) . · Special polyester staple fibers for optimum 
. blending with cotton as a reinforcement in 
. permanent press slacks, shirts, etc. 

2) Special filament polyester yarns to be false 
twist . textured for double-knit fabric 

· applications. 

PERMANENT PRESS BASED ON ENGINEERED 
POLYESTER FIBERS IN BLENDS WITH 
COTTON 

Perhaps the single-most important technical 
development of the .textile and apparel industries 
in the · .past 10 years was permanent press 
perform~nce in such end products as men's, boys' 
and women's slacks, in dress shirts and blouses, in 
women's and children's skirts and dresses and such 
domestic linens as "no-iron" sheets and 
tablecloths. Twenty years of outstanding chemical 
research by the laboratories of the chemical 
industry and by the Southern Regional 
Labora_tories of the U.S. Department of 
Agriculture and private research, sponsored by the 
National Cotton Council of America, had resulted 
in the development of 100% cotton fabrics which 
were stabilized "to washing shrinkage and were the 
first of the "drip-dry" or "wash and wear" fabrics. 
When these very stable fabrics were cut and sewn 
into slacks, the creases were not permanent and 
the seams puckered in washing. In many cases, 
these "drip-dry", white shirts were not properly 
finished and absorbed chlorine when bleached and 
scorched and discolored when ironed. 

In late 1963, the retailer an.I the consumer 
were provided with an outstanding example of 
cooperation between the textile fabric producer 
and the apparel manufacturer. Fabrics containing 
100% cotton were carefully treated with 
cross-linking chemicals and these "delay-cured" 
fabrics were cut, sewn and pressed into slacks 
which were then baked or "post-cured" in an oven 
by the apparel manufacturer. This "post-cured" 

process resulted in creases which remained sharp 
and seams which remained flat throughout the 
useful life of the garment. However, the 
cross-linking chemical reaction required to achieve 
the permanent press properties resulted in a great 
reduction in the tensile strength and abrasion 
properties of the cotton fibers. The availability of 
blends of cotton with the tough, abrasion resistant 
and strong polyester fiber permitted the 
achievement of permanent press garments with 
sufficient durability of the creases and cuffs to 
give consumer satisfaction. Today, billions of 
"no-iron" garments and non-apparel textile 
products such as sheets based on polyester /cotton 
blended fabrics are being purchased annually with 
general consumer satisfaction. 

The original polyester fiber used in the 
initial permanent press fabrics did not have the 
optimum stress-strain properties to reinforce the 
weakened cotton fiber in the blend. Since that 
time, a variety of polyester fibers have been 
engineered to have greater stiffness and higher 
strength so that finer yarns could be efficiently 
spun and lighter-weight fabrics could be used in 
these applications. The stress-strain curves for 
cotton fibers and for the standard polyester fiber 
and the high modulus, high strength variant are 

shown in Figure 1. The T-302, T-400 and T-461 
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Typical stress-strain curves for T-461, T-400, 
high tenacity-high modulus polyester staple, 
(T-302) pima cotton, and modified rayon. 
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are the identification of the polyester variants 
produced by Fiber Industries, Inc. 

improvements in polyester fiber properties, 
greater control of the cross-linking reaction in the 
cotton fiber, and new constructions . of fabric, 
including combinations of spun yarns in the warp 
and filament polyester yarns in the filling have 
resulted in significantly better performance in 
these permanent press fabrics. 

TEXTURED POLYESTER FILAMENT YARNS 
FOR IMPROVED WASH-WEAR KNIT FABRICS 

Historically, the primary fibrous, raw 
materials available were the staple fibers, cotton, 
wool and other hair fibers and flax. The only 
natural continuous filament yarn is silk. In the 
twentieth century, rayon, acetate, triacetate, 
nylon and polyester filament yarns became 
available for use in such woven fabrics as taffetas, 
satins, sharkskins, and in circular knit fabrics. 
These were all relatively smooth fabrics distinctly 
different in hand, drape and appearance from the 
spun yarn fabrics. Today, more than 50% of all of 
the man-made fibers consumed in the U.S.A. are 

continuous filaments. )'his is represented in Figure 
2. 

Relatively recently, we have learned to 
modify the smooth, flat appearance of filament 
yarns by crimping, entanglins or bulking these 
yarns. These processes are also referred to as 
texturizing and the resulting product, as textured 
yarns. Such important trademarks as 
Taslan®(DuPont) and Banlon®(Joseph Bancroft 
and Sons) have been identified with bulked nylon 
knit fabrics for many years. Such bulked or 
textured nylon yarns currently dominate tufted 
carpet production. 

Recently, the major development in knit 
fabrics is based on textured or bulked polyester, 
nylon and acetate and triacetate filament yarns 
produced by patented false twist processes. The 
polyester filaments display unique advantages in 
washable end products. In this process 
multifilament polyester yarns are drawn through a 
heated zone at temperatures above 350°F, in a 
highly twisted form. Under these high temperature 
conditions, the thermoplastic polyester bundle of 
filaments relaxes into the twisted configuration. 
On cooling and untwisting, the filament bundle 
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entangled filaments. These bulked voluminous 
yarns may be stabilized into this condition by a 
subsequent thermal treatment. 

Figure 3, schematically represents the 
smooth filament bundle and the bulky textured 
yarn resulting from the false twist process. These 
voluminous yarns have made available a uniquely 
different set of esthetic and functional properties, 
intermediate between the hairy surface of the spun 
staple yarns· and the smooth silk-like filament 
yarn. Knit and woven fabrics produced with these 
textured yarns are light-weight and strong with 
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excellent bulk, cover and air permeability for 
comfort. When the water resistant nylon, polyester 
or triacetate filament yarns are used, excellent 
wrinkle resistance and ease-of-care washability 
result in a wide variety of end uses. 

Of special interest is the development of 
textured polyester yarns for a wide variety of 
women's, children's and men's wear end-products 
including dresses, slacks, and sportswear which 
retain their shape, sharp creases and pleats, 
without ironing through repeated machine washes 
and tumble dryings. These 100% textured filament 
polyester fabrics provide the same level of 
"permanent press" performance· achieved by the 
post-cured polyester/cotton garments described in 
the earlier portion of this paper. 

The availability of a wide range of total 
deniers (70 to 200) and filament counts (13 to 54) 
makes possible the engineering of fabrics of 
different weights and firmness of hand and body. 
The additional attribute of being able to make 

· available a variety of cross sections including 
circular, trilobal, T-cross section and pentalobal,, is 
the achievement of a silk-like tactile sensation and 
a unique irridescent luster. 

The vetsatility of the textured polyester 
yarns in warp and circular knit fabrics will soon 
have a major impact on tailored men's dress pants, 
sports jacket and suits. 

HOW THE FIBER PRODUCER ASSURES 
CONSUMER SATISFACTION 

The textile market is extremely complex, 
with the raw material supplier at one end and the 
consumer at the other end of a long chain of 
processing and distribution events. This is 
illustrated in Figure 4. The flow of materials passes 
through the hands of the spinner or throwster, the 
weaver or knitter, the dyer, printer and finisher, 
the vertical fabric company or the converter, one 
of a wide variety of textile and apparel 
manufacturers and finally across the counter of 
the neighborhood "Mom and Pop" store or of the 
great retail chains. 

There is no automatic way in which the 
intrinsic desirable properties of any of the 
man-made fibers or their blends with natural fibers 
achieve their full potential in the dyed and 
finished fabrics. At each stage of the processing, 
there must be a clear understanding of how to 
achieve the desired end-use performance 
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properties. 
In Figure 4, we see the flow of goods from 

the fiber producer through to the consumer. We 
also see a communications arrow in which 
information flows from industry to the consumer 
and from the · consumer back to industry. 
Man-made · fiber producers do not all sell or market 
their fibers in the same way. 

There are three ways in which fiber 
producers sell their products to fabric 
manufacturers. 

1. As an unbranded fiber. You may find a label 
in a garment which identifies the fiber only 
as polyester, nylon, acetate, or by any other 
generic name. No trademark is used, and 
when the fiber producer sells the fiber, no 
restriction is made as to its end-use, nor are 
the consistently high performance 
characteristics, customarily associated with 
trademark produces, implied or required. 
The. generic fiber composition on a garment 
is required by law. 

2. As a branded or trademarked fiber. 
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Well-known fiber brand names such as 
Dacron* or Kodel* polyester or Celanese* 
acetate or nylon have been registered as 
trademarks with the United States Patent 
Office. The trademark name may be used by 
the purchaser in connection with a particular 
fiber, and its use offers assurance· to the 
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textile industry that the fiber producer has 
controlled the quality of the fiber. 

This is the general practice of most fiber 
producers today. They consider it their 
responsibility to produce quality-controlled 
fibers and yarns and to offer technical 
assistance to the textile industry. However, 
ultimate responsibility for performance rests 
with fabric · converters and manufacturers 
who produce the fabrics and the end 
products. 

Currently, some fiber producers are taking a 
more responsible approach. They w.ant their 
fibers to be associated with good fabric 
performance in the hands of the consumer. 
This has led to the development of licensed 
trademarks, the third method of marketing 
fibers. . 

3. Under a licensing agreement. In such cases, 
the use of a particular fiber trademark 
owned by a fiber producer is granted to 
manufacturers only after the fibers and 
fabrics have passed specific tests set up by 
the fiber producer for the specific end use. 
When a trademark is used under such a 
licensing agreement, it is referred to as a 
licensed trademark. 

Licensed trademarks have important 
implications for the consumer. Because any 



firm that licenses a trademark must "control 
the nature and the quality of the product on 
which the trademark appears", the consumer 
gains added assurance in the quality of the 
product she buys. 

The <:;elanese Fibers Marketing Company 
controls the use of its trademarks by such a 
licensed trademark and testing program. It is 
unique in the extensiveness of the end-use testing 
which backs up its licensing; in the extent of the 
follow-up control it exercises over products which 
have been licensed ; and in the technical service 
it offers the textile industry to help correct 
sit~ations in which a given fabric faiis to pass a 
qualifying test. 

In or4er ~o qualify to use a Celanese licensed 
trademark, such as Arne!* or Forte!**, finished 
fabric samples (with their intended end use 
specified) must be submitted to Celanese. This 
continuous testing of hundreds of important 
fabrics in the market place provides the type of 
performance information required to put accurate 
care instruction labels on the finished garments. 
This is one way in which a fiber producer assures 
that its fibers result in consumer satisfaction. 

*Dacron is a registered trademark of DuPont. 
*Kodel is a·registered·trademark of Eastman. 
*Celanese is a register,ed trademark of Celanese Corp. 
*Amel is a licensed trademark of-Celanese Corp. 

**Fortre/ is a licensed trademark of Fiber Industries, Inc., 
an affiliate of Celanese Corp. 
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QlJESTION AND ANSWER SESSION 

Question: What are the present and future trends 
of growth of th~ ·man-made fibers and what will be 
their influence -on ·the price of all fibe~s in the 
future? 

Fortess: The best answer to this is when a 
man-made fiber reaches a billion pounds, and this 
already has happened to nylon and polyester, and 
you kriow already the problem with rayon. Rayon 
for many years, the regular rayon, has sold for less 
than cotton. Man-made fibers are 100% usable, 
with no waste. Polyester fiber has gone in a period 
of about 5 years, from well over a dollar to now in 
the 40 to 50 cent range. There will be certain 
special variances which will be coming in, that for 
a short time will be at a premium, maybe 5 cents a 
pound; but there is no question about the fact that 
as a man-made fiber reaches that large volume 
production the price can only go one way - and 
that is down. There may be a temporary type 
situation as existed during the first two years of 
the permanent press development where all hades 
broke loose, and we couldn't woduce enough 
polyester - we couldn't even import it fast 
enough. Then it went up about 4 or 5 cents a 
pound, but the general trend is down, down, 
down. I wish the cotton people and the wool 
people could think in terms of that kind of future . 
I don't think they can, because they have no 
control over the elements and the weather. There 
may be a temporary down during a period when 
there is an affluent crop, if you can describe it as 
such, and there will be a temporary up when there 
is a bad crop. 

Now, somebody asked about the 25% blend of 
polyester fiber. ·I will answer that. I will answer it 
very very simply. If there is only one property that 
you want to contribute to a blend and that is edge 
abrasion - that is the only property that is worth . 
even considering adding to polyester fiber. You 
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don't really need a polyester fiber. There has been 
a 420 nylon available for 10 years which was used 
in 15% blends with cotton just simply for that one 
single property - edge abrasion. But there are a lot 
of other things now that the consumer is looking 
for and edge abrasion isn't the only problem with 
100% permanent press finished cottons. Maybe Dr. 
Leonard Sm!th, tomorrow, will have a few 
unexpected surprises for us, that maybe there are 
some 100% cotton finished fabrics that do meet all 
of the other characteristics that the consumer 
demands, irrespective of fiber composition. 

Question: Sixty-five percent synthetic and 
thirty-five percent cotton is a popular blend. Why 
don't synthetic manufacturers use only 15% 
cotton or none at all? 

Fortess: You know that could be one of the most 
severe criticisms of the man-made fiber producers 
by saying "O.K. now, you think you are so good, 
how come you can't do without cotton?" I am 
one of the first ones to say I don't think we can. I 
think there are certain intrinsic characteristics, 
familiarity on the part of the consumer - the 
average consumer of even our daughters - who 
don't go back to the time of no-finished cottons 
and the kind of feel and aesthetics. They can feel 
and I can feel the contribution of cotton to the 
blends, but I am also saying that I might also be 
satisfied with the highly modulus rayon blends 
with the polyester fiber, if it gets to the point I 
can only get the shoddy and cheap or the very 
expensive. And this is a very interesting point, 
wool is now the luxury fiber; but so is cotton in 
many aspects. I see these $100, $150, and $200 
dresses, very beautifully designed, maybe a couple 
thousand yards at the most have been woven or 
knitted of 100% cotton. That's out of my ball 
park too. So I would like to see, in the vast volume 



area of fashionable fabrics, a fabric that has all of 
the desirable characteristics, arid this is somethi~g· 
that the cott6n people too have .to watch . out 
for - in terms of quality of yiirn, qu.ality of fabrics 
in the mass market. · · · · · · 

Question: There are ~ome fabrics on the market 
n?w that a~e of i.nferior· quality: What cari be done 
about this: 

Fortess: I'll start with the retailer. I just came 
from an audience of 175 home economists in 
Orange County, a very conservative county and 
very conservative home economists. They expect 
to get their money's worth. I asked them last 
night, "how many of you have had a satisfactory 
experience with a textile product?" Everyone 
raised their hand and a couple of them even 
volunteered how wonderful this was and how 

. wonderful that was. "Now, how many of you have 
had an unsatisfactory experience - a disappointing 
experience in the last year?" Everybody raised 
their hand. I said, "O.K., how many of you have 
effectively complained?" About 5 our of 175 
raised their hand. By effective complaint, I mean 
getting restitution - getting some kind of 
exchange - either another garment or your money 
back or something like that. About 5. "How many 
in this room have written a letter to the president 
of a retail company, if it had a brand name on it 
and I don't care whose brand name it was, wrote 
to the president of that company, and at the same 
time sent their Senator and their Congressman a 
copy of that letter?" Not a one! And I want to tell 
you the most effective way of getting industry and 
business to listen is to go to the president of the · 
company. Every one of your retailers, unless it is a 
Mom's and Pop's around the corner;· but, any one 
of your better, more reliable retailers has got a 
president who worries about the image of his 
company. People lower down in the echelons may 
not worry about the image, but if they also receive 
a letter that went to a Senator or to a 
Congressman, you'd b~ surprised at the kind of 
action. Now, we are notoriously poor complainers 
in the United States compared to almost any other 
country in the world. As a result, when I and 
others, and that goes for the cotton people as well, 
are approached and asked why don't you try to 
raise the quality a little - better color fastness, a 
little better this, that, or the other thing; the 
answer is always ''we never have any complaints, 

so why. should we put another penny per yard into 
the . fabric to improve certain characteristics?" 
Never had any complaints; and yet . there is n~t a 
person in this roorri who hasn't had one 
unsatisfactory experience, and I'll ask again, . "Is 
there anybody in this room who has effectively 
complained in the last y'ear?" Effectively 
complained :..... I , 2, 3, 4, 5, 6. What kind of run 
around did you .get? It must have been pretty bad 
in most cases. At the meeting last night there was 
one home economist that spent three 
months - she decided that this was her 
contribution to the Preamble to the Declaration of 
Independence and that she was going to assert her 
right as a citizen in this Federation, Democracy, 
Republic, or whatever you might call it, and she 
persisted for three months; and she finally got an 
answer back and they gave her her money back, 
but they weren't happy about it and they 
wouldn't admit that this was a garment fault and 
not a consumer fault. So, again, you are asking 
what vehicle, what means of communication? Find 
somebody to write to, if you can. Even if you 
don 't want your nine and a half dollars back or 
whatever it is. I am going to assume that very 
frequently you say it's not worth the trouble for 
less than a $50.00 garment, you know, to go 
through all of that. Write anyway, because nobody 
is going to correct the performance deficiencies 
unless there is a significant volume, one tenth of 
one percent of the American Consumers, 
complaining would be overwhelming. A heck of a 
lot less than that actually complain, whether it's 
justifiable or not. 

Question: What control does the fiber producer 
have in the way in which his fiber is used? 

Fortess: There are three ways in which man-made 
fibers are sold in the United States. 
Unbranded - and the fiber producer has no 
responsibility and accepts no responsibility. 
Branded, but without a testing program - the only 
thing that the fiber producer is responsible for is 
that it is a quality, reproducable fiber when it gets 
to the textile mill. And then there 's the licensed 
trade-mark - and that's the program that Celanese 
has in which we say "if you want to use our 
trade-marks you have to send in samples for 
testing, we have to know what end-use it's going 
into, and you must send us samples from every 
dye lot or from each 5,000 yards, depending upon 
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which is the smaller. We have about 6,000 samples 
representing about two hundred million yards a 
month. That is the only way. The biggest deterent 
to this program is our converter customers and our 
textile mill customers say to us ''why are you 
making us put in 10 hours of white fastness in the 
dress, why are you worried about pilling, why are 
you worried about shrinkage - we never get any 
complaints, and it costs us money to do this." So, 
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I'm begging you consumers out there, "please 
complain so that maybe they will know that some 
of these properties are worth putting a little bit 
more money into. By the way, just as fashion 
commands a premium and costs money, 
performance costs money too. You can't get 
performance for nothing. But I'd like to think that 
the American consumer is willing to pay a little bit 
more for certain performance characteristics. 



Session II 

Dr. John R. Bradford 

Presiding 

Dr. John R. Bradford has served as Dean of the College of Engineering at Texas 
Tech University since 1955, having previously received B. S. and M. S. Degrees 
from this institution. An internationally recognized educator, engineer, and 
scientist, Dr. Bradford received the Ph.D. from Case Institute of Technology. In 
June, 1969, Dr. Bradford was one of 13 person~ appointed by the Secretary of 
State to membership on the the US. National Commission for UNESCO, the 
United Nations Educational, Scientific, and Cultural Organization. Bradford has 
been honored as. Engineer of the Year by the South Plains Chapter of the Texas 
Society of Professional Engineers, Community Salesman of the Year by the 
Executives Club of Lubbock, and appointment to the Texas State Registration 
Board for Professional Engineers. He is immediate past president of the Lubbock 
Chamber of Commerce. · 

Apollo Space Stations Colonel Frank Borman 

33 



Apollo and Space Stations 

Dr. Murray, Dr. Bradford, distinguished 
guests, and ladies and gentlemen. It is a real 
pleasure for me to be here today for two reasons. 
One of them occurred this morning when I had an 
opportunity to speak with several hundred of the 
students here at Texas Tech. It was a very 
refreshing and rewarding experience for me. It was 
not only rewarding but it was reassuring. I have 
spoken to many groups along the academic ways 
in the past few months and it is always nice to 
speak to a group when you don't have to dodge 
things. It was a great experience. 

For many years I have had an abiding 
interest in your trade. Not just in the people who 
are involved in the fiber industry, but in the 
industry itself. I was involved in the reconstruction 
and reengineering of the Apollo Spacecraft after 
the tragic launch pad fire in January 196 7. As you 
may or may not know, we use a pure oxygen 
environment in the spacecraft which is pressurized 
on the ground to about 16 lbs. per square inch. 
Any organic material in that environment, of 
course, is a potential time bomb. After the fire, we 
found that even material such as Nomex ® is 
completely unsuitable for use in that environment. 
I had the opportunity of seeing the 

Colonel Frank Borman 

chemical-textile industry really come through and 
produce, in a short period of about 6 to 9 months, 
a very usable Beta® cloth material, together with 
teflon , that did meet our needs very successfully. I 
am continually amazed at the amount of progress 
that can be made when a group of free people put 
their minds to it. The information and research 
that we did on the various types of materials in 
textiles, concerning their compatibility in different 
oxygen environments and their fire propagation, is 
readily available from NASA and if anybody is 
interested in it, I'd be happy to provide the 
information on where you can ge t it frpm the 
government printing office. 

Editor's Note: The body of Col. Borman 's 
speech traced the history of man's desire to fly 
from the early days of hot air balloons to his 
landing on the moon. Col. Borman 's presentation 
included movie film clips collected during his 
eleven years in the space program. Pictures on the 
following three pages record some of the highlights 
of the Apollo VIII mission and Col. Borman s visit 
to Texas Tech University. 

Colonel Frank Borman is a native of Tucson, Arizona. He received the B. S. 
Degree from the U. S. Military Academy at West Point and the M. S. Degree 
from California Institute of Technology in Aeronautical Engineering. Borman 
received his fighter pilot's wings in 1951 at Williams AFB, Arizona and has 
logged over 3,800 hours in jet aircraft. He has served as an ins~ructor at both the 
Military Academy and the USAF Aerospace Research Pilots School. Col. 
Borman was one of nine astronauts named by NASA in September 1962. He was 
chosen as Commander of Gemini 7, which was launched December 4, 1965, and 
when linked with Gemini 6, it became the first rendezvous of two manned 
spacecraft. Col. Borman became world famous as Commander of_Apol1? VIII, 
man's first flight to the moon, Christmas, 1968. He now serves as Field Director, 
Space Station Task Group, Manned Spacecraft Center, NASA, Houston, Texas. 
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MSCL- 22 APOLLO 8 SPACECRAFT IN ORBIT AROUND THE MOON VIEWS THE EARTH 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

APOLLO 8 EARTH VIEW - This view of the rising Earth was 
seen by the Apollo 8 prime crew, Astronauts Frank Borman, com
mander, James A. Lovell, Jr., command pilot, and William A. 
Anders, lunar module pilot, during their orbital flight around the 
Moon. The Earth is approximately five degrees above the lunar 
horizon. This photograph was taken while the spacecraft was 110° 
east longitude. The horizon, about 570 kilometers (350 statute 
miles) from the spacecraft, is near the eastern limb of the Moon 
as viewed from Earth. Width of view at the horizon is about 150 
kilometers (95 statute miles). On Earth, the sunset terminator 
crosses Africa. The south pole is in the white area near the left 
end of the terminator. North and South America are under clouds. 
The lunar surface probably has less pronounced color than indi
cated in this photograph. 



Training for· 

Apollo VIII 

Astronaut Borman aboard NASA Motor Vessel Retriever i> 

J'i Apollo VIII crew during water egress training 

\l in the Gulf of Mexico 
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International Aspects 
of the Wool Industry 

Mr. Chairman, ~r. Murray, Dr. Bradford, 
distinguished guests, ladies and gentlemen - first, I 
would like to bring you the good wishes of the 
wool growers of the So_uthern Hemisphere; from 
the Chairman of our Board, Sir William A. Gunn, 
who, unfortunately, couldn't be here; from our 
World Managing Director, Mr. A.C.B. Maiden ; and 
from all of us in the International Wool Secretariat 
and the Wool Bureau. 

You know, history of the wool industry has 
been filled with imponderables, to follow the lead 
of Colonel Borman and his magnificent 
presentation. The wool industry traces back to six 
thousand B.C. when man began to first use the 
coat of the primitive sheep for a protective 
covering. It is interesting today to reflect that here 
we are on the moon, and perhaps going beyond, in 
a century with magnificent aircraft and space 
capsules, and we are still shearing sheep! The sheep 
are more sophisticated than they were in six 
thousand B.C., but we are still shearing them. 

. Coming back to the I.W.S. and the Wool 
Bureau, the Wool Bureau is the United States 
branch of the International Wool Secretariat. Now, 
let me explain the Secretariat. The Secretariat is a 
wool promotion . and research organization 
sponsored by the wool growers of Australia, South 
Africa, and New Zealand. Collectively, these three 
countries account for about fifty per cent of the 
world's wool production. They account for some 

Felix J. Colangelo 

eighty per cent of the wool which moves in 
international trade. The balance - twenty per 
cent - is substantially made up by some of the 
South American countries, particularly the 
Argentine, and what little wools come from the 
Middle East, the United Kingdom, and Scotland. 
The wool industry is extremely important in terms 
of its influence on the national economies of those 
three "down under" countries, as you can see. 

Back in 1937, to protect their long term 
interests, the Australians, Ne..y Zealanders, and 
South Africans formed what"is known as the I. W. 
S., which is governed by a board of thirteen men, 
representing the three grower countries. Sir 
William Gunn is presently chairman of this board. 
In the early days this group established several 
offices; New York, London, and a few other 
places, and we were hardly more than a public 
relations operation . . 

In the postwar years, the great advances 
being made by the man-made fibers suddenly 
alerted all of us to the fact that the wool industry 
had lagged behind and rested completely on its 
laurels. Laurels is probably a poor choice of words 
because the growers were underfinanced in terms 
of the operations of the l.W.S. We just didn't have 
the money, nor the facilities, nor the people. 

During the past ten years, very serious 
forward steps have been taken. We decided on just 
what nature the organization would take. We 

1 Felix J. Colangelo, President, Wool Bureau, Inc., and Director of the U. S . 
. Branch of the International Wool Secretariat. In the latter capacity, Mr. 
Colangelo heads the largest of the 19 branches of the International Wool 
Secretariat, in the most competitive of all markets of I.W.S. operations. He is a 
native of New York City, where he received the B. S. Degree in Business 
Administration. Mr. Colangelo joined the U. S. Branch of I.W.S. as financial 
controller in 1953, after nine years in the wool textile manufacturing industry. 
Later the same year he was appointed Secretary/Treasurer of the Wool Bureau 
and in 1962 became President of the Wool Bureau and head of the I.W.S. 
operations in the U. S. Mr. Colangelo serves on several boar~ relating to the 
promotion and sale of wool, including; Wool Carpets of A menca, Wool.ens and 
Worsteds of America, Inc., and Woolknit Associates, Inc. 
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established oper~tions in njneteen countries where 
we have full branches. The · Wool Bureau in New 
York is one of the largest branches with offices ·in 
I.Os Angeles, and Chicago. · There are similar 
organizations, in nineteen countries all told. There 
are six other operations that the I.W.S. has 
established, including such countries as Turkey, 
Greece, and Iran: It may interest some of you to 
know that we have also been asked by the 
Russians, and by the Poles, for technical assistance 
of one description or anoth_er in . textile 
manufacturing. This has been , very interesting; 
because, as Colon~! Borman said, on one of his 
visits, I believe to Russia, he felt he had learned a 
little bit about the Russian people. We learned 
quite a bit too. We found, for example, that the 
Russians are very much interested in learning a 
great deal more about fashion and color. Our 
fashion director in Paris went to Moscow at the 
invitation of the Russian government, . quite an 
interesting sidelight. 

There are about twelve hundred of us in the 
l.W.S. around the world, with about. one hun9red 
operating in the .United States. Of this twelve 
hundred, I believe there are some four hundred in 
product development and technical services 
operations. You can see that a tremendous amount 
of effort i.s being put toward the furtherance of 
the results of research. 

I feel a bit like a fish out of water being 
associated with so distinguis.hed a group of 
scientists, and those of you from the . University 
here. I've . been characterized as a kind of a 
marketing man. Marketing men in New York .in 
the _textile industry are sometimes called '.'rag 
peddlers". But a marketing man doesn't lack 
objectivity. I believe our research, statistically and 
otherwise, is as good as anybody elses. 

I think I have been side tracked a bit by the 
nature of some of the discussions this morning. 
Mr. Fortess made an excellent presentation. He 
explained the great benevolence of the synthetic 
fibei: industries, excuse me, man-mad~ fiber 
industries. Dr. Goldberg was quite right when he 
said . "of the forty-five billion pounds of textile 
fibers being utilized in the world for all purposes, 
only a very small percentage is wool." We estimate 
about eight per cent world wide - it is less than 

. that in the· _United States. You ·should know; 
however, that the United States. still continues to. 
be the largest wool consuming nation in the world, 
notwithstanding the fact that sheep numbers have 
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declined slightly in America in recent years. 
Now I'll tell you how this happens. Add to 

th~ raw wool produced in the United States the 
·· imports of raw wools from Australia, South 
Africa, New Zealand, the Argentine, plus the raw 
wool equivalent of imported, finished, and 
unfinished textiles and carpets. I'm not going to 
deal with the implications of these imports, but 
simply suggest that there is a high degree of 
consumer acceptance for wool products. 

Coming back to our objectives. We are 
anxious to achi~ye a satisfactory economic return 
to the wool producer. For this we don't need an 
exorbitant · price · for wool, but a satisfactory 
economic return. Unless that exists, we can't go on 
growing- wool. Now, one of the ways we have 
decided to achieve this objective is not to clash 
h.ead-on with synthetics, but, rather, to set wool 
apart. I ~entioned earlier that it's the consumer 
acceptances around the world that has suggested 
to us that we are .on the right track. 

We talk about the wonderful world of 
textiles here in this symposium and.it is, indeed, a 
very wonderful · but complicated world. As a 
marketing person, I would caution that a good 
objective of this conference would be to 
uncomplicate this textile world for the very simple 
reason that the ultimate consumer is becoming 
more and more bewildered as new fibers or new 
variations of older fibers come on to the scene. To 
the consumer, it appears to be an alphabet soup of 
names and ail you have to do is read some of the 
daily newspapers and see some of the different 
ads - in the press, television and magazines. There 
must literally . be dozens of different fiber 
designations. I believe it now calls for some clear" 
statements of performance. Mr. Fortess made a 
point of this. Let 's face it, we used some solid 
guarantees that the consumer will get what he or 
she pays for : In other words. all of us, in the end, 
whether we be natural fiber producers, whethe·r we 
are manufacturing and industry people, or 
man-niade fiber . producers, are going to have to 
meet the consumer face to face. · 

Now, we of the [W.S. look at research and 
development in several ways. Pure research as it is 
done · in · the grower countries is a beginning 
·process. We consider sheep. Sheep are being bred 
. to produce fibers ·for different end . uses. Now I 
don't think anyone will disagree with the fact that 
sheep have simply got to be the most versatile 
fiber . plant in their production of different types 



of wool. 
Next, let's examine, on a world basis, the 

marketing of this fiber. This is something that has 
been under study for a number of years. How 
wool should be marketed as a fiber to industry. 
Everybody has something to say about this, I 
presume, particularly people in the industry. And 
another p~rt of our research work deals with 
processing of wool. Obviously, this is an important 
area - to develop more efficient ways of 
manufacturing from the fleece to fabric. But one 
area that is taking very high priority is the 
development of new performance characteristics. 
Thanks to the man-made fiber industries, it is 
incumbent upon wool to move ahead. In this area, 
work was really only started in wool in the past 
decade - at least as far as the I.W .S. is concerned. 

There is always a long gestation period 
between a research development and the time this 
development hits the consumer market. To speed 
the process we built pilot or demonstration 
plants - 10 of them in l.W.S. branches, including 
the U. S., and including the main technical center 
in Ilkley, England . It is in these plants that we try 
out the results of research or new processes on a 
simulated commercial basis. As Mr. Fortess, of 
Celanese, said this morning, ''There must be total 
coordination between marketing and the product 
development exercise." I'll buy that! 

Now recently we have discovered that, in 
a·ddition to having product development 
laboratories, we had to get into industrial 
feasibility studies with manufacturers - weavers of 
cloth, spinners of yarn, and top makers. This is 
where actual commercial implementation, or 
potential implementation, can be properly 
evaluated. Here we are, in 1970, and wool has just 
recently · come up with a new perma-press. Now 
perm"a-piess, as a concept, is not new. It has been 
·around for some time, but I am trying to explain 
how · wool has been catching up at a rather 
accelerated rate. 

·One point I would like to make is that the 
l.W.S. and the Wool Bureau are n·ot dedicated to 
the wools of our three grower countries alone. We 
pay no attention to origin of the fiber, nor do we 
ever refer to it, because fundamentally we believe 
we need increased wool production around the 
world. We are not very happy to see sheep 
numbers decline in the U. S. We would prefer to 
see them doubled, or more, because we need every 
ounce of wool that we can produce. 

Now I would like to explain our marketing 
program which serves as the umbrella under which 
we are trying to implement the results of research. 
Really the marketing program is fundamentally 
the ''Woolmark" operation. It took several years 
to design in terms of strategy. The word wool in 
many countries of the world is uncontrollable. In 
some countries, the words "pure wool" could have 
meant any number of things including reprocessed 
rayon, if there is such a thing, reprocessed wool, 
etc. We had to find a device by which we could 
legislate our promotion. And so the ''Woolmark" 
was born. Now, the soaring increases of the 
man-made fiber production and the aggressive 
marketing plans of these producers, just reinforce 
the need for effective marketing. To comment a 
bit on Mr. Fortess' presentation, we do not view 
the synthetic fiber industry as being a benevolent 
one, whose long time objective is to keep wool, or 
cotton, in business. 

We have registered the "Woolmark" in some 
thirty countries of the world and with more asking 
to come in every day. The Woolmark is a quality 
control or certification program attesting to the 
fiber content, various other performance 
characteristics of fabric_s, yarns, and even the end 
product. In launching a Woolmark program, it was 
fairly -apparent that we could begin to measure 
consumer acceptance trends right across the board. 
In all countries -in which we operate today, there is 
an average consumer knowledge and understanding 
of the Woolmark of 58 per cent. It is very high in 
some countries - a little bit lower in others. The 
U. S. is pretty tough, as a market, because there 
are some 2000 messages a day to which U. S. 
consumers are exposed - for all end products. We 
decided on a symbol rather than a phrase; because, 
unlike man-made fiber industries, we were not 
anxious for our mark to conflict with the brand 
names of the individual licensees in the wool 
textile industry. The Woolmark does not compete 
with the fabrics being manufactured by the leading 
mills nor does it compete with the brand names of 
garment manufacturers or people in the carpet 
industry. Now you may think that launching a 
Woolmark program can be achieved without 
considerable marketing acumen and hard work. 
Not so. Labeling laws in many countries of the 
world had to be investigated to determine what 
opposition we faced. We faced the task of 
launching the symbol for a product that was not 
controlled by the l.W.S. Once the wool leaves the 
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sheep's back and is sold at auction ~we no longer 
have any proprietory interest. So in a way, 
Woolmark had to become a leap-frogging type of 
exercise and work back from the market place to 
the various component parts of industry. 

We have found that in many countries, for 
example in Italy, with a 90 per cent Woolmark 
recognition and understanding factor, it is quite 
significant that consumer preference for wool 
products is also extremely high. In short, as 
Woolmark understanding grows, consumer 
preference builds up as well. We did a survey here 
in the States, in Salt Lake City, with one of the 
retailers there. We promoted as part of a television 
commercial test a machine-washable Woolmark 
sweater. And what most of the women indicated 
in the interviews was that if the Woolmark said the 
sweater was washable, they believed it. These 
kinds of surveys have been most encouraging to us. 
Because, in the end, we are not anxious to be all 
things to all people. We are trying to reserve for 
wool a position of stature in a market place where 
the average consumer· is going to be faced with 

. having to pay a slightly higher price for a wool 
product. This we must accept - and this is why I 
said earlier, we're not anxious to compete with the 
synthetic or man-made fiber industries on their 
level. We are putting wool in a place by itself. We 
think we can live with five or six per cent of the 
total fibers market. We have done a number of 
pre-testing and post-testing checks on the 
promotional program, but the real key to our 
work is the fact that our product development 
exercises are linked to the consumer surveys that 
we have done. We have tried to give priority, in 
our development activities, to those areas of 
concern which have been in consumer's minds: 
permanent creasing, durable press, and machine 
washability. We've known for years that there 
were definite limitations in wool products, but 
these are the problems that we have attacked head 
on. 

As Dr. Goldberg said earlier this morning, 
"there· are certain new developments in 
manufacturing - like piece dyeing of carpet where 
we get two or three colors out of one dye bath." 
This had been a very definite limitation with wool 
products, even in woven goods for the apparel 
industry. Compared to man-made fibers with 
varying affinities to dyestuffs, wool was definitely 
at a disadvantage. And the dyeing techniques for 
wool products were most expensive, if they 
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existed at all. So part of ·our objective was to find 
economical processes and at the same time render 
wool more competitive. 

We think, based on all of the studies we have 
done, that synthetic fibers prices inevitably must 
decline because competition will increase among 
the giant chemical companies of the world. As a 
matter of fact, Imperial Chemical Industries in the 
United Kingdom may as well be categorized as the 
duPont of Europe. We know that we do not want 
wool prices to the grower to decline in sympathy. 
If we look at what has happened over the past 
couple of years to apparel wool prices, although 
perhaps not attractive to some producers around 
the world, they have remained relatively stable. We 
were fortunate enough to see some stabilization 
take place in carpet wool prices over the past year. 

Some of my friends in the chemical industry 
often ask me why I just don't "pack it in" and get 
with the. "going" operation. I remember reading a 
lot of statistics that said that wool in the carpet 
industry would be on its way out by 1970 or 
1975. I think there have been some predictions 
made that we would drop to 40, 50, or 60 million 
pounds. Well, last year we had our first turnaround 
in some five years. Where wool in 1964 in the 
carpet industry was about 165 million pounds, 
clean; in 1967 we were down to 80-odd million 
pounds. Last year we began to move up and this 
year we think we will be back somewhere about 
100 million pounds. We think the stabilization of 
the price factor and availability of supply have 
made a considerable impact. And we think we can 
help this upward movement. 

Now a lot of folks have questioned me on 
the blends issue. Why are we such purists? I've 
heard a lot of people say: 'Those wool people 
should wake up!" I keep asking the 
question - wake up to what? If you examine wool 
consumption in the United States over the past 15 
or 20 years, in various end uses where wool has 
been paramount, wool consumption has not been 
aided by the advent of blends. As a matter of fact, 
in men's clothing, we're producing fewer suits 
today than we did some 20-odd years ago. I think 
the figure then was some 25 million. We are now 
down less than 20 million in men's suits · today. 
Sure, we sell more sport clothes today, but we are 
selling a lot of lower priced perma-press slacks, and 
a lot fewer of the better dress garments. We think 
that wool's .greatest advantage is its ability to 
sustain a profitable level in .a marketplace. And I 



think one of the reasons I like being with this 
business, ·and I've been at it some 24 or 25 years, is 
because the challenge exists. 

You heard Colonel Borman, and forgive me 
for trading on someone else's words, say 
something to the effect that he didn't know where 
the space program was going from here on in, but 
he liked the challenges that it represented for the 
future. I think this is true of all of us in the wool 
textile industry, and particularly for those of us 
who have been so close to it in the field of 
promotion and research. If someone had told me 
IO years ago that we would be marketing 
machine-washable all-wool sweaters I wouldn't 
have believed it. In fact, I saw the result of these 
tests - the actual garments - and they looked 
better to me than a great many permanent press 
products I have seen on the market in the United 
States. And they are profitable to the converter; 
they are profitable to the mills; and they are 
profitable to the retailer. And that is the name of 
the game - PROFIT! 

As a matter of fact, I heard just recently that 
one of the great oil companies, Phillips Petroleum, 
that had recently been in the polyester business, is 
now out of it. And I saw in the Wall Street 
Journal, on Thursday, October 23rd, an article 
which stated, "Fiber prices are sagging". Well, I 
have been worried for some time, but then I'm no 
genius. In the carpet industry, for example, I 
remember the first firm which introduced a 501 
nylon carpet. It came out at about $9.95 per yard, 
retail. Today, the same kinds of carpets are selling 
as low as $4.00. And one of the great advantages 
of wool in the carpet industry has been its ability 
to sustain a level of profitability in the market 
place . This is because to the consumer, even in the 
United States, as sophisticated and as avant'-garde 
as we are, wool is still equated with quality. 

Now I wish I knew more about cotton 
because I'd like to tell Mr. Davis that we in the 
l.W.S. had a meeting last week in London and we 
asked ourselves, "are the cotton people our 
friends"? Our answer was "yes". We voted 
unanimously and we wish you well. We didn't have 
such kindly feelings about some of the fellows in 
the man-made fiber industry. 

There is money in the wool business. Our 

premise is that if we can sustain a level of our 
activities in both research and product 
development exercises, and marketing and 
promotional strategies, we believe that we can 
succeed in maintaining our fair share of the market 
and its growth. There is not enough wool to begin 
with and if it weren't for man-made fibers, nobody 
would be able to afford a wool product or even a 
cotton product. So we are indeed blessed for 
having man-made fibers on the scene because they 
fill the gap created by the rising demand around 
the world. And this is an understatement. When 
you talk of some 45 billion pounds of fiber being 
utilized in the world, where else is it all going to 
come from, but from the chemical industry. 

Well, we recognized in framing our strategy 
that, although wool had many great properties, it's 
competitors had the benefit of a higher level of 
technological investment. Today, to us as wool 
producers, research and development has become 
the keynote of our activities around the world. I 
am just talking about l.W.S., of course. 

The three countries we represent encompass 
some 300 million sheep and some I 5 million 
people. We believe that the wool industry not only 
will survive, but it will be profitable as v.(e!I. And 
with that ladies and gentlemen, I'd just like to sum 
up by saying that the l.W.S. is certainly not as well 
known in the United States because we are known 
here as the Wool Bureau. We work very closely 
with your wool promotion organization in the 
U.S., the American Sheep Producers Council, and I 
think in terms of print advertising you would 
hardly be able to tell us apart. And our problems 
are no different from your problems. And in terms 
of our feelings about this great new research 
center, we do hope that you do achieve all of your 
objectives, we do hope that you take cognizance 
of the fact that sometimes it is indeed very 
discouraging to research scientists, and to 
technicians, that things born in the laboratory do 
not always find their way very easily into the 
marketplace. 

The sum total of any research and 
development work must be married to the 
marketing activities of organizations behind them. 
These things do not move of their own merit. 
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Physiofogica/ . and · Psyt:ho/ogical Criteria 

the Sele·ction of Fabrics • 
1n 

It can be said that the ultimate · goal of 
textile. research is to create and develop "superior 
products .desired by more and more people." 

This objective very significantly includes the 
human factor. We are hearing more and more 
emphasis these days on the importance of the 
hum1m factor in the development of consumer 
products; and indeed we need to seriously consider 
the consumer -· his desires, values and needs. 

In a recent article John P. Eberhard of the 
State University of New York at Buffalo stated: 
" All man-made objects" (and this, of course, 
i.ncludes the textile products made from natural 
fibers) "have some impact on us physiologically, 
psychologically and so.ciologically, but our 
ignorance about these relationships is enormous." 
He . goes on to emphasize that this impact on us 
can be both negative and positive. He says "we 
need a whole new science of measurement which 
includes man as a way of evaluating the inventions 
of his mind." In considering development of new 
products Leonard Fein of the MIT Department of 
Political .Science suggests "There are any number 
of.~ituations in which human beings, including the 
most rational among us, prefer to maximize values 
quite clearly at odds with efficiency ... " Fein 
goes on to say that computerized operations can 
never make the final choice except as programmed 
'to specify our values. 

All of these opinions serve to emphasize that 

Dr. Harold Lundgren 

the research laboratory which aims toward 
developing superior products desired by more and 
more people must have precise feedback of 
information on what appeals to more and more 
people. 

Feedback of pertinent information is indeed 
an indispensible element in the structure of 
efficiently run systems . This is true for systems 
constructed by man, as well as for man himself 
and for other living systems. Indeed, the 
appropriate feedback of information is as vital for 
the survival and well-being of man as for the 
amoeba. When the amoeba approaches a particle 
which may or may not be desirable to it as food, 
the amoeba perceives some message from the 
particle. Presumably it is chemical in nature. Based 
on the mes~age, the amoeba decides whether to 
engulf ,the particle or to leave it. The amoeba is a 
model of the elemental consumer. 

When the human consumer is faced with 
making a decision among alternatives -- say among 
a set of fabrics for a specified use -- he asks himself 
"Which shall I choose? Which o'ffers me the 
greatest likelihood of satisfying my needs and 
desires?" He evaluates whatever knowledge he 
already has and what information he has before 
him, what he sees, or feels, or hears, and what he 
r~ads on the label. Apparel . fabrics have unique 
importance to the consumer, especially because 
"t~ey are extensions of his body." He wears 
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textiles during the day. He sleeps in them at night. 
He uses textiles for casual and for formal wear. If 
he is not consciously aware of their presence, he 
unconsciously "knows" and "feels" whether or 

. not tlte fabric is appropriate for him - whether it 
is too rough or smooth, stiff or flexible, heavy or 
light. He wants comfort and, psychologically, he 
wants "to keep up appearances." 

When the consumer meets the product that 
satisfies his needs and desires, he is willing to make 
sacrifices to attain this product. The problem is to 
take into account the whole spectrum of the 
consumer's values in fabrics and to translate these 
into quantitative terms. Ideally, this translation 
should be a single index that will represent the 
consumer's unified preferences and the levels of 
his aspirations on these matters. 

Such an index may change with time as the 
consumer's interests; values, desires and needs 
change. 

There was the time back in the 15th and 16th 
century when it was considered good style for men 
to wear mini skirts and panty hose. Since that time 
men's styles in outer wear have been to a high 
degree fixed, or shall we say "institutionalized." 
(yle hesitate to use the word established because it 
"smacks" of the presently questionable word, 
establishment. Perhaps today we are witnessing the 
beginnings of a breakdown in the fixed fashions 
for men.) 

One approach toward more precise indices 
of consumer preferences in textiles and their 
changes with time is by the methods used to 
classify people's preferences toward issues, goals, 
ideas, game situations, etc. This is a subject of 
wide interest among psychologists, sociologists, 
economists and others. The response patterns of 
people to a set of psychologically graded attitudes 
is illustrated in Thurstone's technique. People are 
asked to respond as to whether they agree (or 
disagree) to graded statements of opinion on a 
specified issue. These statements have previously 
been obtained by statistical condensation from a 
wide range of statements of opinion on the issue. 
The opinions range from one extreme on the issue 
to its complementary opposite. The condensed list 
of IO to 30 statements form a graded scale 
between the extremes of opinion. For example, 
the scale of graded statements may range from 
highly conservative through neutral to highly 
liberal. Characteristic S-shaped curves illustrate 
people's ''yes" responses to the statements 
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presented to them randomly. The position of the 
S-shaped curve on the scale of statements 
characterizes the person's standpoint on the issue 
in question. 

The response pattern of people to a set of 
graded stimuli is also being studied by using games 
as models. The bids that people make toward the 
odds offered in poker games are characteristically 
S-shaped (sigmoid, "ogive"). The odds that 
correspond to the 50 percent bid is termed the 
Indifference Point. This point characterizes a 
person's utility value "utility" for poker hands. 
This value varies for a person from time to time 
depending on his mood, state of finances, etc. 

In this discussion I shall suggest a theoretical 
basis for rating qualities in fabrics. Toward this 
objective it has been found helpful to use the 
7-category rating scale ranging from extremely 
unacceptable to extremely acceptable as follows: 

-3 = ex~remely ! 
-2 = qmte unacceptable 
-1 =slightly 
0 = Indifference Point 

+ 1 = slightly ! 
+2 = quite acceptable 
+3 =extremely 

The zero point on the scale represents the neither 
unacceptable nor acceptable condition, that is, it is 
the "neutral" or Indifference Point. It serves as a 
reference for evaluating a set of fabrics of the same 
class for a specified end use. 

For the case of fabric "hand", that is, the 
feel of the fabric to a person's hand the measured 
physical properties of the Indifference Fabric 
enables one to obtain the position and dispersion 
of the 7-category scale on a theoretical scale 
derived from theoretical considerations. The scale 
values are weighted by psychological factors which 
determine the acceptability of the fabrics in 
question. 

Textile research laboratories are often forced 
to make decisions · on which of promising 
experimental alternatives to spend time and 
money to develop. Such decisions may require 
selection of the particular yarn, fabric 
construction, modification and/or finish that will 
maximize · consumer acceptance consistent with 
restraints imposed by the intendeilnse of the fabric. 

Desired ideally is an index of people's 
reactions which is a function of the important 
components of quality. These include color, form 
(as reflecting style and texture as seen by the eye), 



ban~, and expected performance in use. 
My talk today aims to take you on a brief 

tour of some ideas we are finding helpful in 
mapping and indexing people's attitudes toward 
the hand of experimental wool and mohair fabrics. 
Some of the considerations are pertinent to 
treatment of the other components of quality. 

·When the consumer evaluates the hand of a 
set of acceptable to unacceptable fabrics of the 
same class, he ''weighs" these with respect to his 
concept of its appropriateness for a specified end 
use. 

The human hand is a sensitive instrument. 
Whcm trained, the hand can discriminate small 
differences in texture. The result of hand appraisal 
tests are described by people by a multiplicity of 
opinions. These include words such as, soft, crisp, 
firm, hard, harsh, boardy, dead, lively, wiry, cold, 
warm, dry. There are perhaps hundreds of these 
terms, all of which help express human response to 
the feel of a fabric. 

By means of a factor analysis technique, 
Howorth in England concluded that four factors 
account for most of the variance among 
descriptions of fabric hand. These are: I) 
smoothness, 2) stiffness, 3) bulk properties, and 4) 
thermal character. 

The response of people to the hand of a 
fabric is actually the final reaction of the stimuli 
of a fabric acting on sensory centers present in the 
judging person's hand. 

Physiologists agree that there are relatively 
few kinds of sensory centers present in the hand. 
These centers are presumed to respond similarly to 
those distributed over other parts of the body. It is 
recognized that sensory centers over the body can 
differ widely in sensitivities, not only in different 
areas of the body but also at the same location in 
different people. Moreover, centers in the same 
area can vary in sensitivities at different times in 
the same person. 

A recent Japanese paper (Yosikawa et al.) 
describes the results of factor analysis applied to 
80 words used to denote the "mouthfeel" of 
foods. This study finds the common denominators 
of the descriptive terms for mouthfeel also 
include : smoothness, stiffness, and bulk 
properties. 

In his 1965 paper, "Sensory Properties of 
Food and Their Function During Feeding" Sharon 
pointed out four sensory receptors in the mouth 
that are involved in the perception of "mouthfeel" 

as reflection of product texture. These centers are 
called: 

1. Sensors of surface smoothness to 
roughness, especially in the tongue, 

2. Sensors of stiffness or flexibility , that 
is of alternating states of passive 
tension and contraction (referred to as 
proprioceptors ), 

3. Sensors for evaluation of bulk 
properties including size, weight and 
form, (called stereognosis centers), and 

4. Sensors of heat and cold, the thermal 
centers. 

We consider that the same set of sensory 
centers found in the mouth are present in the 
hand. A first approximation, the evaluation of 
hand of a textile may be regarded as a simple 
function in which the four stimulus situations in 
the fabric act on corresponding receptors in the 
human hand. 

From the subjectively determined ratings of 
the hand, h, of a set of fabrics and from the 
objectively measured values of the stimuli, one 
obtains a proftle of responses. This profile is plus 
or minus depending on the panelists' reactions to 
the stimuli in the fabric under consideration for 
the specified end use. 

The observed plus and minus character of 
the profile is regarded as indication that the 
sensory centers respond as polar pairs, as follows: 

+or - +or -
roughness smoothness 
stiffness flexibility 
heaviness lightness 
coldness warmth 

The plus response indicates which of the sets 
of stimuli that a person, or group considers 
appropriate in the fabric in question. On the other 
hand, the minus response indicates which set, or 
sets, of stimuli are judged inappropriate. Thus, if 
roughness is plus, its opposite, smoothness, is 
minus; or vice versa. Similarly for the other polar 
pairs: stiffness-flexibility, compactness-openness, 
and warmth-coldness; if one member of the polar 
pair is plus, the other is minus. The reactions to 
specific stimuli in the fabric are regarded as plus or 
minus on the basis of their appropriateness for a 
specified end use. 

Individuals in general exhibit a dichotomy in 
their desires and wants and opinions on issues. 
They may either dislike a situation or like it. Or 
they may be neutral in their attitudes toward the 
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situation. They may consider an· object acceptable 
or unacceptable in appearance, feel or expected 
performance. For example, they may like ~ts 

roughness and dislike its stiffness. 
The bipolar concept of human response to 

situations is not new. The philosopher Jeremy 
Bentham stated in 1807 "Nature has placed 
mankind under the government of two sovereign 
masters -- pain and pleasure." In general, a person 
indexes his preference among alternatives facing 
him on a bipolar scale which ranges from highly 
attractive and positive, to highly unattractive and 
negative. Between these extremes lies the point of 
indifference. The shift away from the Indifference 
Point, IDP, in the plus direction is considered as 
moving towards increasing pleasure (satisfaction, 
utility, order, signal); whereas the shift in the 
minus direction is considered as moving towards 
pain (dissatisfaction, disutility, uncertainty, 
"noise.") 

We regard the fabric as a communication 
channel containing information encoded . by the 
processor. The human hand is the receptor that 
picks up the encoded information. We consider the 
4 principal sensory centers in the hand to react in 
"on/off" fashion, like digital computers, to 
encoded plus and minus stimuli in a fabric. 

We apply ideas from Information Theory to 
treat the measured stimuli in the fabric and sensed 
by the hand, in order to arrive at a scale to which 
we can refer ratings by panelists on a set of fabrics 
for a specified end use. 

The derived scale defines a range of 
psychologically weighted increasing + stimuli. The 
scale is not unlike attitude scales used by 
psychologists for evaluating people's responses to 
specified issues. 

The scale represents the increasing encoded 
+ information considered present (or needed) in 
the fabric. The scale can be interpreted as the a 
posteriori judgement based on the balance of + 
and - stimuli appropriate to the consumer test 
group for the set of fabrics in question for a 
specified end use. In other words, the scale 
represents the psychologically weighted value of 
the stimuli present (or needed) in the fabric. This 
theoretically based scale is expressed either in 
terms of increasing fraction of plus information 
already present (1 - EU)= Q. 

The judged balance of the fractions + and -
information present in the Indifference Point 
Fabric of the set of fabrics under consideration is 
54 

established by the psychological "weighting" 
factors a and ( 1 = a ) . These factors are 
considered the a priori J!Jdgement factors; in other 
words, they represent what is expected in the 
fabric of the class under consideration. 

For purely practical considerations it is not 
necessary to refer the ratings made on the 
7-category -3 to +3 scale to the derived EU (or Q) 
scale. The -3 to +3 ratings can serve dire_ctly as a 
"map," useful, for example, for guiding 
fiber-fabric modifications toward greater consumer 
acceptance. 

Conclusion 
In this discussion I have tried to indicate 

some ideas on how we may arrive at a more precise 
feedback of information important to the research 
and development center such as we are dedicating 
here. 

I have dealt with considerations of hand of 
fabrics. 

I have considered how we can derive at a 
psychologically-weighted scale based on increasing 

. + stimuli. This scale is similar to the attitude scales 
used by psychologists in evaluating people's 
responses to bipolar issues. 

In the case of textile hand, the scale 
represents encoded + information present (or 
needed) in the fabric. The scale represents in fact, 
the a posteriori judgements made by panelists on 
the indifference fabric of the set of fabrics under 
consideration. The derived scale is analogous to 
condensation of a set of statements or opinions on 
an issue to give a scale of increasing stimuli. 

I showed that even without referring to the 
derived scale of psychologically weighted stimuli, 
the 7-category -3 to +3 ratings can serve usefully as 
feedback for guiding research on fabrics toward 
greater consumer acceptance: The plots of either 
the frequency, or of the cumulative proportion of 
responses, or else the 7-category scale may be 
used. 

Finally, · it may be possible through 
application of newer techniques in quantitative 
psychology to arrive at the probable acceptance 
for other components. of textile quality, including 
color, form, and expected performance. Having 
these and the weights for each component for a 
specific end use, it should be possible to obtain a 
generalized index of product appropriateness for 
specific consumer groups as a function of the 
weighted components which make up the qualities 
of the products. 



The index of this sort would be the ideal 
feedback of consumer needs, desires, and values. 
All goal-directed systems as with the amoeba and 
consumers of textiles, need effective feedback and 
information . The goal of research and 
development centers, such as the center we are 
dedicating here, is to provide "new and better 
products desired by more and more people." In 
order to meet this challenge the research 
laboratory requires reliable feedback of what is 
needed and desired as well as sufficient basis and 
applied information on what can be done to meet 
these demands. A current writer in France wishing 

to emphasize the significance of such requirements 
cite~ a modern version of the old Archimedes 
claim. The new version is: "Give me feedback and 
information and I will construct you a world." 

It is gratifying to see that the Textile Center 
we are dedicating here is being shaped to have the 
required facilities and staff for basic and applied 
research. 

It is significant also that steps are being 
taken to develop a comprehensive natural fibers 
library needed to provide information for research 
and development of superior products from these 
fibers. 
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Opportunities in Appa.re/ Manufacturing 

with Fa·br.ics. of~ the , 70's 

Apparel fabrics supplied by the textile 
industry are ·going to . be better and more available 
in quality and variety than they have been to this 
time ·in oµr long history. Let me describe \Vith 
slides . a , little bf the new technology now being 
intro®ced which will help this happen. 

. . Cjrcular Double Kni~. .Here '. is a picture 
(slide) . of qne of the latest models of circular 
cjoubl~ . knitting . machines. With machines like 
these, w:e are now able to mass produce fabrics of 
intricate and complex designs such as large roses 
(the Yellow Rose preferably in this State). 

. Why has this been so difficult to achieve? 
Those of you who are hand knitters have some feel 
for this. 

A knit fabric is a structure made up of a 
series of interlocking loops of yarn, the loops 
formed and fixed in the fabric with needles. The 
basic step in knitting is the step in which a knitting 
needle knits yarn being fed into it into a loop or 
does not knit the yarn and, at least for that step, 
lets the yarn float unlooped to the next needle 
where again the same decision of knit or not knit 
must be made. 

It is one thing to knit a structure in which 
the pattern is a simple one because the decision at 
each step is set in a definite pattern that can be 
handled fairly easily by the knitter, and by a 
knitting machine, too. On the other hand, if you 
want to draw a picture, you must be ready to 

Jer..Y A. Cogan, Jr. 

make a separate ne.w . decision every . step of the 
way . . For .instance, to kiii.t a flo~al design ~ith the 
repeat in a yard of fabric requires about four to 
five million separate decisions. Some hand knitters 
have the skill a~d patie.nce . to take the d~ys and 
weeks necessary to accomplish such ·a pattern. To 
mass produce we need to be able" to make those 
millions of decisions ~n machines iri. a matter of 
just a fe~ minutes: That presynts a probie~n. 

In addition, where the hand knitter may 
make a yard or two, or .possibly three, we need to 
manufacture hundreds and· thou~ancis of yards to 
satisfy customer demands, and so we need to be 
able to repeat and repeat these intricate patterns 
without error. 

With the following slides, I will explain how 
these new machines provide the control and action 
to accomplish these functions. (Slides with 
descriptions.) 

Automation in color application. Rapid 
advances have also been made in the field of color 
application to textiles. Dyeing of textiles is one of 
the most, if not the most, demanding 
manufacturing jobs in our business. Until very 
recently, each step of the way, from customer 
request to commercial manufacture of fabrics, was 
controlled manually. 

It's becoming different now and let me show 
how, with slides, by taking you through the 
normal progress of a new color request to 

Jerry A. Cogan, President, Deering Milliken Research Corporation, Spartanburg, 
South Carolina, holds the B. A. Degree in Chemical Engineering from Amherst 
College and the M. S. Degree in the same field from Massachusetts Institute of 
Technology. After receiving the Masters from MJ.T., he remained on the staff of 
that institution for one year. Mr. Cogan was a chemical engineer with E. I. du 
Pont de Nemours, Niagara Falls, New York, before joining Deering Milliken's 
research team as a chemical engineer in 1961. He enjoyed a rapid rise to the 
Presidency, an appointment he received in October, 1964. Cogan is very active in 
church, civic, and professional associations, including Board of Visitors of 
Voorhees College, Council of Associates of Wofford College, U.S. Lawn Tennis 
Umpires Association, and Official Board of the Central Methodist Church, 
Spartanburg. 
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so we need to be able to repeat and repeat these 
·intricate patterns without error. 

With the following slides, I will explain how 
these new machines provide the control and action 
to accomplish·· these functions. (Slides with 
descriptions.) 

Automation in color application. Rapid 
advances have also been made in the field of color 
application to textiles. Dyeing of textiles is one of 
the most, if not the most, ~emanding 

manufacturing jobs in our business. Until very 
recently, each step of the way, from customer 
request to commercial manufacture of fabrics, was 
controlled manually. 

It's becoming different now and let me show 
how, with slides, by taking you through the 
normal progress of a new color request to 
commercial manufacture of the fabric to fill that 
orqer. (Slides with descriptions.) 

What are · the gains from this new 
technology? 

1. Consistency of color greatly improved. 
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2. Color matches of various light 
solutions and conditions better than 
achieved manually. 

3. Increased speed of service. 
4. Economics of color selection 

improved. 

You wonder if I bring you any brand new 
opportunities in the talk today. I tell you what I 
am going to do--I'm going to tell you of an 
invention I have made myself, which will provide 
you with wonderful new business opportunities. I 
hope you will take them. Please take them ... 

I have been trying to sell this wonderful new 
development for over a year now without any 
luck. It's a development where washable paints for 
textiles can be applied easily to various garments 
and completely laundered in the home laundry. 

It's been a pleasure to tell you of some of 
the advances in the textile industry which I am 
sure will play an important part in maintaining the 
rich vitality .of the apparel industry. 
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Dr. Willa Vaughn Tinsley became the Dean of the College of Home Economics at 
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Greetings . and Special . Remarks 

-One caQ easily env1S100 at this gr~at 

assembly. this evening, great spirits, high emotions, 
an<l .. de.dic;lted .services to a worthy cause. As I 
pause f9r a fow minutes, I hope to acknowledge 
and name a committee. But, I am beginning to 
w_onder l_lbout my appearance on . this program. I 
think, that it could initially be contributed to the 
fact that I like to con:ie to Lubbock, I like to be in 
the .area of this great.institution of higher learning, 
and I always .find it a pleasure to be with the very 
distinguished mayor · of .this city. I find . jt 
~ppropriate to be in the .presence of the very 
distinguished members of the board, and then I go 
on a step further and find it most appropriate to 
be in the hometown of the great Governor of the 
State of Texas, the Honorable Preston Smith. I 
could probably applaud for a few minutes the 
accomplishments of this great governor, but I 
think the best message that I could pass on to you 
at this time is the fact that our distinguished 
governor has been in Central Texas on several 
occasions in the past few weeks. This, Governor, as 
you know, is my home area of the state and I am 
happy to report to your home people that 
Governor Smith is admired, respected, and held in 
high esteem by the wonderful people of Central 
Texas. So Governor it is really a pleasure to be in 
your hometown and to report how the people of 
the other parts of the state appreciate the 
wonderful things that you are doing for the State 

Honorable G. F. "Gus" Mutscher 

of Texas. One other thing I might comment on; 
and Donna reminded me of this, it was on a similar 
occasion. that I met her opt too long ago, and so 
wheQ I _returned to Lubbock, I didn't just m*e 
this trip by myself - my wife wanted to make this 
tr.ip also - sq Donna is hl.IPPY to be with ~e. . 

Dean Bradford, and wond~rful memb~rs of 
this Conference, it is my pleasure to b.e l).ere 
tonight to announce the . appointment ·. of ;a 
Legislative Committee t.o cqordin,ate and work 
with the wonderful people ~ of . Texas Tech 
University on this common goal. The 60th 
Legislature of the . S!l.lte of T~xas has been 
instrumental in expanding the potenti~ of .the 
natural fibers by a~th~rizing a Natural Fibers and 
Textile Development Committee.. It . is very 
interesting to .me to fin_d out that more than 30% 
of the nations cotton is produced in Texas - with 
one and a half to two million bales of the Texas 
crop produced right here in the Lubbock area. 
That's one eighth of the national production. I 
find it v~ry interesting to note that we produce 
97% of the mohair, 50% of the wool, and through 
continued research at Texas Tech University the 
usage of our natural fibers will become more 
important to the citizens of our state. 

The fine legislative delegation that I have 
appointed to work in this area consists, first of all, 
of the Honorable Delwin Jones, a very 
distinguished member from Lubbock, Texas. 

Honorable G. F . "Gus" Mutscher was chosen unanimously as Speaker of the 
House of Representatives, State of Texas, on January 14, 1969, after having 
served eight years in the House. Mutscher attended a rural school in the William 
Penn community of Washington County, before transferring to Brenham High 
School. Speaker Mutscher is a graduate of Blinn Junior College at Brenham and 
the University of TexaS. While at the University he became highly interested in 
Gamma Delta, a collegiate Lutheran organization, and served as both state and 
international president. Representing his home district as a part of the rural 
delegation, Mutscher has been successful in molding together both the urban and 
rural factions of the House for passage of progressive legislation. His leadership 
ability has been recognized by the Texas Junior Chamber of Commerce, who 
named him as one of jive Outstanding Young Texans in 196 7. 
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Del)vin, it is with great pleasure that I can 
acknowledge your appointment to this committee. 
Another member, is a very fine member from Del 
Rio, the Honorable Hilary Doran. Hilary, it is also 
a pJeasure to. acknowledge you at this time. Both 
of these gentlemen are veteran members of the 
Texas Legislature. Also, both are members of the 
Legislative Council, and certainly will bring added 
prestige to this area of work. The third member, is 
a member who maybe hasn't served quite as long 
in the house, but a man who very definitely. has 
great potential; a inan of energy and knowledge, 
the Honorable Charles Finnell of Holliday. 
Charles, it is a pleasure also to acknowledge you to 
this committee. The · resolution further speaks to 
the fact that the Speaker of the House should 
appoirit one citizen member to this committee and 
I am pleased to anriounce to you and acknowledge 
Mr. James L. Powell of Fort McKavett. Mr. Powell 
·is a rancher, a leader in the wool industry; and 
President of the National Wool Growers 
Association. 

Honorable Ben Barnes, · the Lieutenant 
Governor of Texas, -has asked that I announce to 
you this ·evening his ·· appointments to this 
important committee. Lieutenant Governor Barnes 
has appointed Senators J . P. Word of Meridian, 
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· Wayne Connally of Floresville, and W. E. Snelson 
of Midland. In additio[l to these, the citizen 
member appointed by Lieutenant Governor Barnes 
is Mr. Dan Pustejovsky, a well known cotton 
farmer and 'agriculture leader from Hillsboro, 
Texas. 

The resolution also provides that the 
Speaker of the House and the Lieutenant 
Governor get together and name the Chairman of. 
the Natural Fibers and Textile Development 
Committee. Mr. Barnes and I have done this and 
we have selected as Chairman the Honorable 
Charles G. Scruggs, Editor of '"The Progressive 
Farmer", Dallas, for this post. I am happy to 
acknowledge Mr. Scruggs at this time. 

So with thi.s committee, with the wonderful 
plant that we have here at Texas Tech University, 
with the fine specialized personnel, and Mr. Tom 
Wallace and Dean John Bradford - I think that we 
can go a · long way in conducting research for the 
greater use of our natural fibers. Let me also state 
this, that this committee will be working with our 
State Department of Agriculture represented here 
by Mr. Ed Nichols this evening. So when we put 
our interests, our efforts, and our concern 
together, I'm sure this conference can make great 
accomplishments for the people of Texas. 



• 1n 

The · .Ch-anging Scene 

Science and Education 

Thank you Madam Chairman. Governqr, 
·honored guests at the head. table, and honored 
guests at all the other tabies. h is indeed a great 
pleasure to be here, for the important occasion of 
the, _dedication of this remarkable institution, the 
<:;enter for Textile Research. For me it is a very 
pJeaiant, and nostalgic occasion. As your chairman 
has told you, I spent most of my early life working 
. on the science of fibers and textiles; and perhaps 
.that ·was one of the most exciting ·parts of my 
entire scientific life. . . · 

Sirn~e. the Textile Research. Center is on.e of 
the_ .newer scjentific institutions in our country, 
·and Texas Tech University is very much involved 
in the areas of science and research, I thought it 
might be appropriate to discuss with you what I 
call the changing scene in science. Actually, the 
~cene is changing very drastically and these 
c;hartges have a profound influence . on all of our 
lives. 

Future historians are going to look at the 
lat.e S_O's and early ·. 60's and call them the 
paradoxical years. These are the years when the 
United _States achieved a degree of.affluence which 
rio econorriist would. have dared to predict l 0 or 
20 years earlier --yet with all this affluence, we 
have more talk about poverty than we've ever had 
before. Actually, 'we don't have more poverty, but 
because of great advances in communication, it is 
just far more visible than it was before. 
Nonetheless, .it constitutes a very serious problem. 
It is a period when nearly 50% of our college age 
people are now entering the universities .(they 

Dr. Milton Harris 

don't all finish), but · it's also a period when our 
educational ·system, our schools and our faculties 
are .under greater fire than they've ever been 
before. Another very severe set of problems. But 
in the field of science and technology we have our 
greatest paradox. Everyone here is familiar with 
the fact that nothing has had a greater impact on 
our lives than science and technology. We 
recognize their tremendous contributions to our 
national security, to ou.r economic growth, to our 
h~alth and welfare, and io our general well being. 
And yet, every time you pick up a popular 
newspaper .. or read the serious press you 're going 
to read things like, "Is SCience Destroying our 
World?" "There is-Great. Danger in Tec;hnology", 
and I could go on and on repeati!'lg numerous 
statements like these. And what is even more 
serious is that among intellectuals (who ought to 
know . better~ we are ·witnessing some very 
dangerous and .frustrating trends. To quote a close 
personal friend and one of our better state.smen 
and spoke.smen for science, Harvey Brooks,. "We 
are making technology the scapegoat of all of our 
contemporary social ills. Progress is regarded as a 
large economic development to which society 
must conform. Man is pictured as a technological 
blunderer, moving ahead, heedless of the 
consequences to his own ultimate well being." 

With. all of the fabulous contributions of 
science and technology it would be very tempting 
if we'd all just sit back and ignore all of this. Or to 
assume the posture of many of our academic 
friends and say, ·"this ·changing attitude toward 

Dr. Milton .Harris currently serves as Chairman of the Board of the American 
Chemical Society, a post that he has held since June, 1966. Dr. Harris is a former 

· Vice President and Director of Research for The Gillette Company and is 
founder arid president of Harris Research Laboratories, Inc. He is a native of Los 
Angeles, California, and attended Oregon State University, Un~ver~ity. of 
Washington, and Yale University, receiving the PhJJ. from the latter institution. 
Maintaining his offices in Washington, D.C., Dr. Harris .serves on c'?rpora~e, 
educational, and governmental _advisory boards and a number of mdustr~l 
boards of directors. He is a recipient of numerous awards for his research in 

textile chemistry and the author of some :wo hundred ~cie_ntific papers on 
textiles, cellulose, and high · polymer chemistry. Dr. Hams ts the holder of 
thirty-five patents. 
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_science is just nothing but the result of the war in 
Vietnam, which has caused a tightening of the 
fiscal budget. When it is all over you won't have to 
worry about anything." 

But I don't bel1eve we can ignore this. First, 
because with all of our technical accomplishments, 
I am afraid that the scientific and technological 
fraternities rank very high in a large list of 
frustrated groups. You find them in every walk of 
life. Secondly, we have to recognize that the 
Vietnam war is not the primary cause of this 
changing pattern of federal funding, especially for 
the support of science. No_w, there isn't any doubt 
that it has brought it about a couple of years 
earlier than would have happened normally; but 
the fact is, and many of my scientific friends still 
refuse to recognize it, the support for science 
could not have continued to grow at the same pace 
it grew in the 50's and 60's, then sometime early 
in the next century, the science budget of the 
United States would have exceeded the gross 
national product and every man, woman, and child 
would have had to have a Ph.D. in one of the 
physical sciences to fulfill the personnel 
requirements for this sort of development. And 
thirdly, there is indeed a basis for some of this 
pessimistic view on some of the ill effects of 
science and technology. Let me quickly say again 
that we are very proud of our achievements in 
science ; but, as you will see, science has created 
some ill side-effects, and we, as scientists, must 
recognize it. We are very proud of the 
developments in engineering and material science, 
which allowed us to build gigantic sky scrapers in 
every city. But unfortunately, this was done 
without much planning, and today, though they 
look beautiful, they also create a density of 
population which choke our cities to death, and 
nobody knows how to move the people about or 
in and out of them. We are proud of our millions 
of autos. But we haven't thought enough about 
the congestion we are producing or the fact that 
autos now cause 60% of urban air pollution. We 
are proud of our development in jet planes, but we 
haven't thought enough about our congested 
airports . We have planes flying between 
Washington and New York every thirty minutes. 
The flying time is also approximately thirty 
minutes. But most of the time, because of both 
auto and air traffic congestion, many hours are 
spent before you arrive at your destination. The 
jet planes proudly get us to all the resorts in a few 
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minutes, but they get so many people there that 
they've transformed our resorts into high priced 
slums, because we haven't prepared for them. 

We are proud of our communications system 
and television. I don't think there was a more 
exciting moment in my whole life, and I am sure, 
many of yours, than the moment when Neil 
Armstrong set his foot on the moon - a thing that 
was brought about by fantastic technical 
developments in communications. And we've seen 
many other exciting things on television. But these 
are relatively few. Most of the time when you turn 
on television, all you ·see are crime and horror 
stories, which many now feel are destroying the 
whole younger generation. And I could go on and 
on. 

So, while we want all of these technical 
developments, and we need them, and we can 
justify them, we've really got to ask ourselves just 
what is going on. I'd like to describe in my own 

. simple terms, an oversimplification of what is 
going on. 

We are now entering what I am going to call 
Phase III of the science revolution. Now let me tell 
you what I mean by that. Phase I, I believe, started 
with Adam and Eve. In a sense they started the 
science revolution - they made some sort of an 
invention or better, an innovation. As a matter of 
fact, Adam was the first person who said that we 
are in a period of transition. And they really were. 
Technological developments started at an 
imperceptibly slow rate. Fire was discovered, the 
wheel was invented. They made very respectable 
textiles 5 thousand and 10 thousand years ago, but 
still progress moved along at an imperceptibly slow 
rate probably until about 1800. Things changed 
then with the development of the railroad - things 
went a little faster, but I'm still going to call that 
Phase I. Thus, it was until about 1940, when we 
entered what I'm going to call Phase II, the period 
which we now all popularly describe as the period 
of the science revolution. From 1940 to 1965, a 
25 year period, "the development curve turned up 
sharply, nearly vertically. And then no one could 
any longer keep track of technological 
development. In that short period, we went from 
airplanes that could travel a couple of hundred 
miles an hour to supersonic planes, and today we 
have satellites going around the earth at 18,000 
miles an hour. We went from energy sources of 
coal and oil to nuclear energy. We saw incredible 
developments in the field of medicine. And most 



of these new developments that have been 
discussed here . the last few days in textiles and 
chemical finishing all came about in this period. I 
could go on for hours describing more 
developments. This was Phase II. 

Beginning in 1965, and not many seemed to 
notice it very _carefully, we entered what I'm going 
to call Phase III. This I call the period of 
contemplation and consolidation. The period 
when we've all got to ask ourselves where have we 
b.een and where should we be going. At the present 
time, we are not sure of_ the shape of this part of 
the curve, but the future of every university will 
depend on what this curve is going to look like . 
There are those who are glibly talking about a 
resumption of the old rate of growth, when 
science and education increased at the rate of 20 
to 30 percent a year. I don't believe this is ever 
going to be achieved again in our lifetime or 
probably any other. This I think is unrealistic. 
There are the extreme pessimists, of course, who 
fee_l .that we are now entering a period when there 
is going to be a steady deterioration in support for 
the academic world of science and research and 
education. I think this is equally unrealistic. The 
best foreca.st we can make now, and I think one 
that -is very sound, is that growth will continue at a 
rate equivalent to the growth of our society; the 
gross national product, plus, hopefully an inflation 
factor. I think this is realistic. But, whatever the 
outcome, much is going to depend on a far better 
understanding of human needs and especially what 
our needs in the future are going to be. Even more 
important, it will depend on the willingness and 
desire of all segments of society - not just the 
universities, not just business, not just farmers, not 
just the doctors, but everybody, to participate in 
activities which are going to be directed toward 
these n~eds. But, unfortunately, at this point in 
time, neither the scientific and technological nor 
other groups, understand what these priorities are 
and. they don't seem to show any great desire for 
developing a cooperative attitude toward the 
solution of these problems. And, they are very 
serious problems, indeed. 

At this point, I'd like to talk briefly about 
three segments of society, government, industry, 
and the academic world. All three have found it 

rather easy to point fingers at the responsibilities 
of the others without worrying sufficiently about 
their own responsibilities. By this time, all three of 
these groups should have formed an intensive 

tripartite arrangement and recognize that they 
have very important and strong mutual interests. 
Whether they like it or not, they must do this, not 
necessarily for altruistic reasons, but for mutual 
and selfish interests. The . fact is that industry 
today is the leading customer of the two principal 
products of the university -- trained manpower and 
new knowledge. At the same time, the university is 
the principal recipient of the principal product of 
industry and that is profit --. both directly and 
indirectly. What I am really saying is that a strong 
educational system cannot exist without a strong 
industrial system; but at the same time, industry 
must recognize that a strong . industrial system 
cannot exist without our kind of a strong 
educational system. And, J think tt~at it is obvious 
to all of us that a strong democratic nation cannot 
exist without both of these. 

Now let us just look back for one moment. 
During what I described as Phase II of the science 
revolution, science and education succeeded in a 
very dramatic way. But not enough thought or 
planning was given as to why this was going on and 
where it should be going. · They succeeded because 
of their own successes. They also succeeded on the 
basis -of a faith developed during World War II, 
when science and technology contribu:ted . in a 
mighty way to the winning. of World War II. Later 
we supplanted faith with fear. This happened in 
1957 when the Russians shot off the first Sputnik 
and people inferred that we were a second rate 
nation. So then we had another shot in the arm. 
But I am afraid that from here on neither faith nor 
fear, nor any divine happening is going to solve our 
problems. People are going to have to solve the 
problems. The story is told of a wealthy English 
dowager, Dame Jones; who had a wonderful estate 
in the country a_nd she ·was very proud of her 
gardens, and they were beautiful indeed. So every 
spring when her gardens were in full bloom she 
invited the neighbors to see tham and to have tea. 
She did this one nice Sunday afternoon and in the 
midst of these activities asked one of the guests, 
the local vicar, to say a few words. He thanked 
Dame Jones for the generosity and support of the 
local community and for opening up her beautiful 
gardens to all her neighbors. He then pointed to 
the gardens and said, "my friends, you see what 
God and man has wrought." At this point, the 
elderly gardener who tended the place said, "I 
don't mean to appear rude, but you should have 
seen this place when God had it all by himself." 
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Now we need divine help but mostly we need to 
help ourselves. 

One of the most popular and fashionable 
exercises today is predicting what the world is 
going to look like in the year 2000. Looking to the 
tum of the century provokes excitement and 
predictions; some of which are sheer fantasy, some 
are rather exciting dreams, and some are very 
serious exercises. There are two major reasons for 
these predictions. First, the disenchantment with 
the present, and second, that change is inevitable. 

There are many hazards · to making 
predictions. One finds many celebrated examples 
such as that of the famous admirat who said, "I 
know all about explosives and they will never 
rriake an atomic bomb." But, skeptical or not, 
Phase III demands that we take a step back and 
look to see where we should be going and how we 
are going to get there. Obviously, this is too big a 
task to discuss in the next few minutes, but I 
would like for us to briefly consider some of our 
responsibilities. 

First, the university. We have an explosive 
growth in the number of students to be served. 
Actually, education is our largest industry today. 
The important fact is that there is a great desire on 
the part of most students to make a contribution 
to society and to be a real part of our social 
system. They are ready for good leadership. And 
the university really has a monopoly position with 
respect ·to these students. It controls their 
education. It should really offer them access to 
what should be a multitude of careers. But in 
science and in some other areas, somehow the 
students don't feel they have a choice. Many of 
them, especially at the graduate level, feel that if 
they don't get a· first rate job at some first rate 
academic institution, they are settling for second 
best, and unlike our well known car rental agency, 
this doesn't make them try any harder. They look 
at industry today as if it were still in the robber 
baron state. Profit for some reason or other is a 
dirty word. I used to think that universities 
inculcated students with the feeling that the basic 
sciences were noble and applied science was a dirty 
word. Actually most don't do this. But they still 
do nothing to prevent this feeling. Our faculties 
are going to have to learn how to really give the 
students a choice. In the field of science, for 
example, we can offer them an incredible number 
of opportunities. We need more and better 
teachers. We have a tremendous number of 
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opportunities in the world of industry, and I want 
to emphasize again that a student must learn that 
this constitutes a very respectable career and that 
if the industrial system collapses, the whole system 
will collapse and there will be no support for 
education. And, finally, there are tremendous 
opportunities in government, both state and local, 
because many of our important social 
problems - transportation, environmental control, 
health, and urban development - are becoming 
more and more the responsibilities of government. 

Our faculties must also learn more about the 
goals and needs of our entire 
society - government, industrial and academic. 
They are going to have to learn how to set 
priorities for themselves, the student, and for the 
schools. They are going to have to learn better 
how to put knowledge to work. And above all, 
they are going to have to question our present 
programs, many of which have been the same for 
the past 20 to 30 years. 

Are our present graduate programs meeting 
our new needs? There are very serious questions in 
our minds whether some of our educational 
programs, especially at the graduate level, are 
creating a mismatch between expectations of the 
students and the real needs of society. And I am 
sorry to report to you today that many of our 
faculty people seem to still be fighting for the 
status.quo. They want' to continue the same 
educational system that has existed for the past 20 
to 30 years and I can assure them that it isn't 
going to work this way in the future. They remain 
a bit too conservative. As you know, the scientists 
and technologists love to brag about how we have 
changed the face of the world, and we have 
indeed. But as a group of people, we are among 
the most resistant to change of any, and I know of 
no group that is more resistant than the faculties 
of many of our universities. I know this isn't very 
popular here. TI:iey want power, but they don't 
realize that power is something you don't assign. It 
is something you earn through the assumption of 
responsibility. If our universities of the future are 
going to be part of the important decision making 
process, they must assume a lot more 
responsibility than they have in the past; and this I 
urge them to do, because if they don't do it, the 
wrong people are going to make the educational 
decisions and they are already beginning to do so 
in some areas. 

Now let me. talk briefly about a second area 



of responsibility - industry. I don't want to get 
involved in any philosophical discussions about the 
responsibilities of industry, but they are great 
indeed. And I think that industry is beginning to 
understand this. We must not forget, however, that 
the prime responsibility of the businessman is to 
run his own affairs efficiently. If you are in the 
steel business or the textile business, you must 
make these very efficient industries and you must 
supply an enormous spectrum of needs to the 
consumer at the lowest possible price. If this fails, 
then the rest doesn't matter, because the whole 
system will fail. In the area of science and 
technology, however, I think our industry could 
do better. We have done great things with 
industrial research, but there has been a failure on 
the part of the management of industry to make 
those who are responsible for the scientific and 
technological decisions a true part of the 
management organization. They still look at 
scientists and technologists as sort of queer people 
in long white coats. But in defense of industry, 
most of our scientists have not prepared 
themselves for management and they sometimes 
refuse to recognize (all too frequently) the 
relationship of science and technology to the 
purpose and the goals of business. We have a lot to 
do here and until we learn to bridge this gap 
between science and technology, we are going to 
suffer a bit. 

And finally, the role of government. 
Basically, America has been good to education as 
it has been to science and scientists. Actuitlly, 
during Phase II of the science revolution, Congress 
came through with support beyond the wildest 
dreams of any scientist of 20 years ago. But, as I 
pointed out, this couldn't have continued, at that 
same rate, at least, for very long. But 
unfortunately, when we correct some of these 
imbalances, we over-react, and I'm afraid in this 
case we have over-reacted. What are the next 
steps? One of the things we are going to need at 
the state and federal level is a greatly improved 
administration and political system, especially as 
far as the support for education as well as for 
science and technology are concerned. It is 
recognized that science and technology must 
become more relevant. I realize that I don't have 
to point this out at a university like Texas Tech. 
The new Textile Research Center is proof that you 
understand these relationships. This doesn't mean 
that the universities must be involved only with 

applied sciences. Pursuit of basic knowledge is still 
an important part of the educational process. But 
the academic world must also work toward the 
solution of many of our social problems. We'll do 
much better if scientists and educators begin to 
recognize their responsibilities in our developing 
world and assume their share of responsibility. 
We've got to stop talcing massive support for 
granted. We are going to have to help improve the 
administration processes at all levels, whether you 
be a president, a governor, the · head of a 

·university, or a faculty member. This is going to 
take a lot of thought. And if we all participate, 
objectively and realistically, there is much hope 
for all academic institutions throughout the 
United States. 

There is only one problem left, and perhaps 
I can best describe it by turning to an experience 
of one of the great men of our century, Sir 
Winston Churchill. After every meal, Sir Winston 
enjoyed two or three brandys and a big black 
cigar. The Women's Temperance League of 
England did not think that his consuming all of 
that brandy was setting the proper example for the 
younger generation. After a great deal of work and 
frustration, the League was finally successful in 
arranging an audience with the Prime Minister and 
he welcomed them into his office and said, 
"Ladies, what can I do for you?" They said, "Well, 
Mr. Prime Minister, you know we are part of your 
great admiring public and we are grateful to you 
for all you have done, and for all your leadership 
in this country. But since you are so much in the 
limelight, we are not exactly sure that your desire 
for a few brandys after every meal really sets a 
good standard for our younger generation. As a 
matter of fact, one of our members who is 
mathematically inclined made some calculations 
and she figured out that if all the braf!dY .you've 
consumed in your lifetime were put into this 
room, it would fill this room up to about here:" 
He looked at her hand and sort of smiled and then 
as he looked around the room shook his head 
rather sadly and said, "So much left to do and so 
little time." 

And that's our problem -we've got so much 
to do and so little time. But I, for one, have great 
faith in our universities, and if we will learn what 
our respective goals are and work to achieve them, 
America will remain the most productive, most 
advanced nation on this earth. 
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The Fashion World 
of Tomorrow 

Mrs. Kim Dawson 

An eye-popping style show, The Fashion 
World of Tomorrow, highlighted the banquet 
session of the International Textile Symposium. 
Mrs. Kim Dawson, one of the Southwest's leading 
fashion directors and commentators, produced and 
narrated the extravaganza which spotlighted the 
"70's and beyond". Held at the Lubbock Country 
Club, Kim's fashion selections ran the gamut from 
"body jewelry to body paint" and her colorful 
descriptions were as catchy as the fashions on 
display. 

Two dozen of Texas Tech's most lovely 
coeds modeled for the show, including three 
natural fiber beauties who are students of the 
Universi~y. These queens were - Miss Jan Green, 
Miss Wool and Mohair of Texas; Miss Marsha 
Shaver, South Plains Maid of Cotton; and Miss 
Francine Tippen, Miss Cotton of Texas. 

Scores of tedious details and a lot of plain 
hard work must be accomplished to produce a 
truly outstanding style show. Assisting Kim was 
Mrs. Barbara Klindworth of her Dallas staff and 
Mrs. Laura Haynie and Miss Josephine Marques of 
the Clothing and Textiles Department, Texas 
Tech. 

Mrs. Kim Dawson is the Fashion Director for the Dallas Apparel Mart and owner 
of the Southwest's· largest modeling agency. The exciting life, of this one time 
small town girl, includes education at a Dallas business college; secretary in the 
Washington office of the late Texas Senator Tom Conally; modeling in New 
York, Paris, California, and Dallas; and instructing in modeling at the Patricia 
Stevens school of modeling in Dallas. This dynamic, refreshing, uniquely 
talented woman has done much to shape the fashion industry in the Southwest. 
Those interested in manufacturing fash ion, buying fashion, or advertising 
fashion; sooner or later find their wa.y to Kim's office. The mother of 
three - Kim is an extra-ordinary producer off ashion shows and a truly superior 
fashion commentator. 
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"Jan Ellen Green, Miss Wool and 
Mohair, wears the body conscious, 
dressy, empire line. All wool and part 
of the American designers collection 
for Fall and Winter." 

Style Show Quotes 

"The black bodycover 
serves as a beautiful 
contrast for the 
gold body jewelry -
a direction that 
fashion may 
go in the future." 

"Avant-garde fashion 
combines 

natural fibers 
(cotton and wool) 

and vinyl in the 
maxi ensemble. 
Leading fashion 

innovation of the 70's." 

by Kim Dawson 

"Multi-colored, 
multi-patched cotton, 
is an eye catching 
beach cover-up 
for a beach bikini. 
A forecast of 
Summer 1970 - sizzling!" 
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Session V 

Mr. Charles G. Scruggs 

Presiding 

Charles G. Scruggs is Vice President and Editor of The Progressive Farmer, 
Dallas, Texas. Scruggs leadership abilities were recognized early in life when he 
served as President of the Texas Association of Future Farmers (40,000 
members) in 1941, while still in high school. A native of McGregor, Texas, 
Scruggs received his B. S. Degree from Texas A & M University in 1947, after 
serving with the U. S. Army as an infantry officer in Europe. He is a past 
president of the American Agricultural Editor's Association and the first Texan 
to hold this office. He has also served as president of the Texas Agri-business 
Council, Dallas Agricultural Club, the Texas Farm and Ranch Safety Council, 
and the Southwest Animal Health Research Foundation. As president of the 
latter organization, he organized and spearheaded the highly successful 
Southwest screwworm eradication program. For this effort he was awarded a 
special citation in a White House ceremony by President Johnson. Mr. Scruggs 
was chairman of the Natural Fibers Committee for the Texas House of 
Representatives (1968-1969) and was instrumental in the development of the 
Textile Research Center at Texas Tech University. 

Chemical Finishing of Cotton 

Fiber Opportunities of Today and Tomorrow 

Dr. Leonard Smith 

Honorable J. Phil Campbell 

73 



Chemical Finishing .of Cot.ton 

Chemical finishing is big business. 
Consumption of coatings and resins in 1968 
accounted for sales amounting to $415 million, 
and it's increasing at a rate of 8.5% a year. The 
major use of those coatings and resins was on 
cotton. Quite aside from its commercial aspects, 
however, chemical finishing provides benefits to 
consumers which they would be reluctant to do 
without. 

To begin with, the cotton fiber is basically 
more versatile, and more comfortable than any 
other. It is durable, easily maintained and 
adaptable to a wide range of processes and 
products. Early finishing improvements in cotton 
textiles . included mercerization for increased 
strength and luster' sizing for a crisper hand, 
paraffin application for water repellency •. lead 
chromate impregnation for weather resistance and 
copper salt treatment for mildew prevention. 

These early attempts at product 
improvement were significant despite the fact that 
by today's standards they seem almost"primitive. 
But the~ came a truly big acceleration in 
utilization research in response to the challenges of 
synthetic fibers - first, rayon and acetate, and 
then in rapid succession, the nylons, polyesters, 
acrylics, polypropylenes, and others, a total of 
sixteen generic classes (as recognized b.y the 
Federal Trade Commission), but sold under 
hundreds of different trade names. Each class 

Dr. Leonard Smith 

offers its own characteristic combination of plus 
and minus qualities. 

The man-made fiber industry has always 
emphasized the use of research and development 
to adapt their products to various end uses. 
Measured against the R & D effort of the 
synthetics, research on cotton _was tiny indeed. It 
still is. Research investment on man-made fibers 
now has grown to 140 million dollars annually. 

Meanwhile, improved cotton products 
continued to appear. As examples - linseed 
oil-coated slicker fabrics were supplanted by 
closely woven, wind-resistant cotton fabrics 
treated with durable, sophisticated water 
repellents. Mildew resistance treatments were 
made 111ore lasting and more effective. Screeners to 
absorb . ultra-violet light and reduce cotton 
degradation found use in anti-weathering finishes. 
These efforts, though helpful, fell far short of 
being adequate. The only answer for the cotton 
industry, and the answer it has embraced 
wholeheartedly, was to create a hard-hitting, 
effective research and development program of its 
own. 

Perhaps the one quality characteristic on 
which the competitive battle lines have been most 
sharply drawn and on which there has been the 
most active research effort, is in durable press 
fabrics. By "DP" we refer to the ability of 
garments to remain wrinkle free and to maintain a 

Dr. Leonard Smith, Director of the Washington Technical Office of the National 
Cotton Council, holds B. S. and Ph.D. Degrees from the University of Maryland 
in chemistry. Dr. Smith has been with the Council 24 years, following 
distinguished military service as Chief of the Technical and Intelligence Branch, 
Air Chemical Office, U. S. Army Air Corp. His efforts for national defense were 
recognized by his being awarded the Le3ion of Merit. Dr. Smith is the au tho~ of 
more than 50 technical and scientific papers on cotton, cotton textiles, 
cottonseed and its products. His important contributions to cotton and .the 
textiles industry include Chairman, Gordon Research Conference on Textiles, 
1959; Secretary, Cotton Task Group; member of the Presi4ent's Commissi~n on 
Increased Use of Agricultural Products; and Trustee, Textile Research lnshtute. 
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pressed appearance during wear. It's a big 
market -- equivalent to well over 2 million bales, 
of which only 40% is cotton, mostly in blends. 
The related easy care uses comprise a market 
equivalent to an additional million bales. 

The first small steps toward easy care 
garments came about because synthetic fibers were 
thermoplastic and garments could be heat set. 
Most of us remember the advertisements picturing 
a man in an all-Dacron suit jumping into a 
swimming pool. The shape of the suit was set by 
heat, and because the fibers were impervious to 
moisture, the fabric remained "set" . However, 
temperatures close to the softening point, 
including laundering temperatures, remove the set, 
and create "DW" - durable wrinkles. 

The Cotton Council early recognized that 
consumers would go for easy care, and pushed 
development of such capabilities in cotton. 
Thou~ it is often overlooked, cotton has a basic 
and important advantage. The chemical 
modifications that produce cotton durable press 
are essentially permanent. They are not affected 
by heat, in either laundering or drying. 

The desire of consumers for ever better easy 
care performance, led to higher and higher 
treatment levels, and this had some unfortunate 
side effects, loss in strength and in abrasion 
resistance. The deficiency was sorely aggravated by 
the fact that the workers who cured the garments 
in the cutting plants were not technically qualified 
to control the process or to recognize the damage 
being done to the fibers. Incorporation of 
man-made fibers into blends was pushed as the 
easiest, quickest, least risky way of improving 
strength and abrasion resistance in durable press 
garments. 

Blended DP fabrics usually comprise a 
mixture of cotton, which is highly absorbent and 
highly reactive chemically, with man-made fibers, 
which are hydrophobic and relatively inert 
chemically. These fabrics are treated with what we 
call crosslinking chemicals to set the shape of the 
cotton component; but the chemical reacts only 
with the cotton, not the synthetic fiber. 

Since the synthetic fiber relies on the cotton 
to hold the set during laundering procedures, or 
other exposure to heat, the tendency is to 
overtreat and overcure the crosslinked cotton 
component. This can embrittle the fiber 
unnecessarily and result in frosting or 
skeletonizing of the fabric. This usually is ascribed 
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to a defect of the cotton - it actually is not. 
Excessive cotton abrasion occurrs because the 
wrong cure .was applied to correct a deficiency of 
the man-made fiber component. 

Consumers have been sold a bill of goods on 
which the true balance of properties has not been 
shown, and because strength and abrasion, the two 
properties most easily measured by instruments, 
and therefore the most promotable to the garment 
trade, are increased. 

Today it is possible to make all-cotton 
durable press fabrics that are 50% to 60% stronger, 
and that have several times greater wear life. It is a 
fact that satisfactory textile products in many 
categories can be made today from 100% cotton 
fabrics. 

One of the most effective treatments for 
improving strength and abrasion resistance is to 
swell the fibers to relieve internal strains and 
adhesion between cellulose molecules, and to 
follow this by depositing within the fiber a 
reinforcing polymer before cross linking. This 
process is in commercial use. 

It has also been found. that certain polymers, 
silicones for example, applied only on the fiber 
surface, can confer high levels of wrinkle recovery 
and smoothness retention without any internal 
cross linking, and therefore with minimal changes 
in strength . and abrasion properties. This, 
combined with other advances, can take cotton to 
new highs in performance without the damaging 
effects seen in most present commercial processes. 

Fabric structure or type of weave is 
important to product quality. One would expect 
that the hbric constructions traditionally used 
without easy care treatments, would not be those 
best suited for treated fabrics. An understanding 
of the effects achievable by variations in fabric 
structure has been obtained through detailed 
studies, and is being used in conjunction with 
improved chemical finishing. 

One structural change of promise ties in 
nicely with the developing consumer trends to knit 
fabrics. Knits are naturally more free from 
wrinkling. They should not require as high a level 
of chemical treatment to achieve adequate 
smoothness, and therefore they should retain 
greater strength and durability. The Cotton 
Producers Institute is putting great stress on easy 
care research with knit fabrics, to determine which 
treatments are best, what levels of add-on are 
required, and how to control fabric dimensions 



and smoothness during processing. 
.A second structural development of 

unknown but possibly great potential relates to 
open end spinning, so called because the yarn can 
be wound continuously with no limitation on the 
size of the package into which it is put. Open end, 
or break spinning, promises great economies. It 
already is being used commercially in Japan, and is 
being studied intensively in every major textile 
manufacturing country. 

The special interest to cotton derives from 
the facts that, first, open end spinning uses staple 
fibers, like cotton; second, yarns have higher 
uniformity and better appearance; third, the yarns 
are loftier, more open to penetration by chemical 
reactants so that more uniform and effective 
treatments should be achieved. Fabrics made from 
break-spun yarns are being especially studied for 
their potential in easy care garments. 

Just as cotton growers continually search for 
higher efficiency and lower cost of production, 
just so do cotton manufacturers and finishers 
strive to reduce chemical costs and manpower 
requirements and increase production speeds. 
Research has shown the way to attain adequate DP 
levels with less chemical add-on and greater 
efficiency of chemical utilization and less change 
in cotton's natural good properties. 

Let us turn now to a second development, 
growing in importance, fire retardancy. 

How important is it? There is no very good 
answer to the question. Statistics on accidents 
involving clothing fires are, to put it mildly,, 
inadequate. Between 3,000 and 5,000 deaths per 
year are attributed to fabric flammability; but no 
one really knows how accurate this figure is. Many 
of the fatalities attributed to clothing fires rightly 
should be assigned to other causes, such as the not 
uncommon occurrence involving a flammable fuel 
spilled or sprayed on the victim. 

Although the Federal Flammable Fabrics 
Act of 1954, which set legal limits on flammability 
of certain textiles· intended for use in clothing, 
succeeded in eliminating the really dangerous 
fabrics, Congress has adopted legislation that may 
result in even more stringent requirements. The 
Secretary. of Commerce has the responsibility of 
determining when a hazard exists and of setting 
standards of performance in textiles that will 
eliminate such hazards. He is now giving the 
matter careful study. 

The current production of fire retardant 

fabrics is estimated at only 60 to 70 thousand bale 
equivalents annually ; most of this goes into 
military uses. But recent government actions could 
cause a tremendous increase in the market for new 
fire retardant finishes. Those fibers that fail to 
meet the standards that might be imposed, will 
lose markets. 

Unlike most synthetics, cotton fabrics can 
be made non-flammable, but costs are high, and 
there are quality changes -- most of them 
undesirable. Currently, the charge to flameproof a 
medium weight fabric is about 25 cents per yard. 
Traditional mark-ups in the trade result in a price 
premium on a garment of about $2. At Sears 
Roebuck and Co., childrens' fire retardant 
nightdress prices are just about $2 higher than 
those of the untreated counterparts. How many of 
us are willing to pay a $2 premium on a $3 or $4 
item to make it fire resistant expecially when we 
feel that there is not really any hazard? 

Today's commercial processes for making 
garments non-flammable use chemical additives to 
the extent of 15% to 25% of the weight of the 
fabric. This high add-on changes the feel and hand 
of the fabric drastically. It also reduces 
absorbency, comfort, wear life , and strength. 
Consumers therefore may have to pay higher 
prices for less satisfactory garments. 

CPI Research has synthesized new and more 
effective chemicals that provide adequate fire 
retardancy at about half the add-ons normally 
used and with less deleterious effect on fabric 
properties. Some of these totally new reagents 
serve the dual purpose of providing both fire 
retardancy and wash wear properties in one 
process. Although we have not quite attained DP 
levels, we are pushing research to achieve true 
Durable Press, and we have every reason to expect 
total and unqualified success. In the near future, 
therefore, we expect to have products that will 
combine adequate flame resistance with DP 
performance, at a cost consumers will be willing to 
pay. 

Blend fabrics have special problems. 
Thermoplastic fibers melt as· they burn; and the 
burning, molten plastic inflicts especially serious 
and painful burns. Attempts to confer durable fire 
retardancy on synthetics have been unsuccessful. 
Experts agree that fabrics containing more than 
30% synthetic fiber can not be made acceptably 
fire retardant. 

Successful fire retardancy treatments of 
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cotton, especially if they also provide adequate 
easy care properties, may confer on cotton an 
important competitive advantage, both in 
all-cotton fabrics and by increasing the percentage 
of cotton that must be used in blends. Thus, 
cotton may well become the toughest kind of 
competitor in that big, two million bale, DP 
market. 

The Cotton Producers Institute also stresses 
product development research. Mill trials are being 
run on recently developed processes and are 
planned on new products now in the research 
stage. These trials are necessary to show procP.ssors 
how to apply in a full scale, commercial process 
the advances that technologists have worked out in 
the laboratory; but they also provide us with 
quantities of new products for full and careful 
evaluation. 

Cotton has two product development 
opportunities in carpets -- backing and face yarns, 
both potentially large consumers of cotton. Fiber 
off-take in backing for tufted carpets is equivalent 
to more than 600,000 bales, of which only one 
eighth or less is cotton. Face yarns comprise a 1.6 
million bale market with cotton accounting for 
but 3%. In both categories, most of the cotton 
goes into sizes four by six feet, or smaller. The 
face yarns developed under CP\ research are 
treated for improved resiliency and tuft integrity 
to insure better appearance during use. The carpet 
backing is a nonwoven product, stitch-bonded 
with cheap, filament polypropylene yarn for 
cohesion. 

Disposables, including nonwovens, comprise 
another huge market, amounting to nearly 
700,000 b'ale equivalents, of which presently only 
15% is cotton waste and cotton linters. Rayon 
supplies nearly half of the remainder, and paper 
and polypropylene the rest. Moreover, it's a 
growing market, involving such items as hospital 
sheets and drapes, surgical gowns, diapers, and so 
on. 

CPI's novel approach to the manufacture of 
nonwovens utilizes wet laid webs, made on 
paper-making machinery. The secret of success lies 
in controlling fiber dispersal. Although short 
cotton is used, the fibers are still long enough that 
avoidance of tangling and clumping is a problem. 
Research has successfully found ways of dispersing 
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the cotton fibers uniformly into a slurry so that 
they will make an acceptable web. Emphasis is 
directed at such products as colored wiping cloths, 
which do not require expensive cleaning and 
bleaching of the low grade, short cottons expected 
to be used. Substantial progress has been and is 
being made. 

A natural question in this area is -- are there 
implications to raw cotton quality? The answer is 
''yes". 

The rapid increase in blending of cotton 
with synthetic fibers occurred at a time when 
cotton prices were relatively high. Textile mills 
substituted cheaper and lower quality cottons for 
the premium staples that they were accustomed to 
using, partly because of the differences in cost to 
them, partly because blending with polyester 
fibers made it possible to use the cheaper cottons. 
Predictably, premiums narrowed on the longer 
stronger cottons. 

It is always smart, of course, to breed for 
higher yields. Important as yield is, however, 
sacrificing quality for yield alone would be a 
serious mistake. It would play directly into the 
hands of the man-made fiber producers by saying, 
in effect, ''We give up. We'll supply cotton for 
blending and forget markets lost to competitors." 

If the cotton industry is to maintain and 
expand existing markets for 100% cotton fabrics, 
if it is to produce improved all cotton durable 
press, fire retardant, soil resistant, weather proof 
cotton products in competition with man-made 
fiber products, it must have better strength, 
length, appearance, and grade. Improved quality 
not only will strengthen cotton competitively in 
100% cotton products, it will encourage use of 
higher percentages of cottons in blends. 

Breeders and producers should work toward 
two objectives, therefore - higher yields and 
better quality. Although these are not necessarily 
compatible, bot~ types of cotton are needed until 
coming events sort out the various market factors, 
and tell us better than we now know what types of 
cotton will be in greatest demand. 

The cotton industry must be prepared to 
move in whatever direction best serves its 
interests - its real interests:_ its long term 
interests. 



Fiber Opportunities 

of Today and Tomorrow 

Thank you, Charlie; members of the 
International Textile Symposium, program 
participants. I appreciate the kind introduction 
given to me by my long ·time friend and your 
neighbor, for those of you here in Texas, Charlie 
Scruggs of The Progressive Farmer. Charlie told 
you that I have had a little contact with cotton. 

I've never professed to know a whole lot 
about it. I've never seen any crop that could be 
made and lost so many times between planting and 
harvesting as can a cotton crop. Anyone who has 
ever grown cotton knows this. You never know 
how · much you are going to make until you have 
finished ginning it, is what I've always said. Of 
course, my home state of Georgia at one time 
planted some five million acres of cotton, 
approximately what you plant now. You plant a 
little more than that in this state of Texas. I know 
there are people in the audience from many places 
outside of Texas, but we are here in Texas and it's 
a real pleasure for me to be here today. I was 
stationed in Texas back during World War II in the 
Air Corp, when I found out a third of the Air Corp 
was made up of Texans, and the other two-thirds 
didn't have a chance. 

Particularly, it is a pleasure to be on this 
campus-; having heard so much about Texas Tech, 
finding out now that it is the third largest state 
institution with twenty thousand students, which 
happens to be more than we have at the University 

Honorable J. Phil Campbell 

of Georgia in Athens. There about seventeen 
thousand there. 

Insofar as cotton is concerned, we, in my 
home state, are down now to producing some 
three or four hundred thousand bales. Last year 
cotton represented only four percent of the total 
gross farm income in that state where in 1925, it 
represented sixty-five percent. I wanted to relate 
that to you, because it is significant in the changes 
that have taken place in cotton. Some of the 
increases you've had in this state in the growing of 
cotton, and the moving and the shifting of our free 
enterprise capitalistic system, which we operate 
under in this great United States of America, came 
from Georgia. 

Most people think that farming and 
agriculture are no longer a part of the free 
enterprise capitalistic system, just because you 
have separate farm programs on certain crops. 
Nothing could be further from the truth. Cotton, 
agriculture, and farmers have more competition 
from fellow competitors in their counterparts than 
industry ever thought about having, because we 
have usually had, more or less, an unlimited 
number of producer competitors in agriculture in 
America. Farming and agriculture very much 
operate in the free enterprise capitalistic system, 
which is as it should be and the way we want it. 

I know something of the exciting work that 
has been done at this Textile Research Center and, 

Honorable J. Phil Campbell was appointed as Under Secretary of Agriculture in 
January, 1969, by President Richard M. Nixon, having previously served for 14 
years as State Commissioner of Agriculture in Georgia. He concurrently serves 
on the Board of the Commodity Credit Corporation. A public official and 
farmer all of his adult life, Mr, Campbell is a graduate of the College of 
Agriculture of the University of Georgia. While attending college he operated a 
Grade A dairy and raised cotton on the family farm near Athens, Georgia. Upon 
graduation from . the University, Sec. Campbell was awarded a one year 
scholarship by the Atlanta Rotary Club to study agriculture in Denmark. As 
Georgia Commissioner of Agriculture, he was a leader in establishing Georgia's 
146 acre farmers market and in setting up effective hog cholera eradication and 
state meat inspection programs. 
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like all of you, I look forward to even greater 
accomplishments as a result of the expansion of 
the physical plant, the facilities, and the staff of 
the Center. 

It's good also to see some old friends 
here - many of whom have been associated with 
agriculture for most of their lives, just as I have. 

We are all deeply dedicated to furthering 
agricultural progress, because we know this is vital 
to America. 

And we are all keenly concerned with the 
advancement of research because we know that 
research has been, is, and will continue to be the 
mainspring of agricultural progress. 

One of your primary concerns at this 
meeting is our ·USDA policies on natural 
fibers - and perhaps particularly the research 
efforts the USDA in cooperation with the States is 
conducting on behalf of these fibers. 

Consequently, I will begin my remarks with 
a rundown of some of our current research, after 
which I would like to speak with you in rather 
broad terms about our basic agricultural policies 
and objectives. 

USDA research to increase the consumption 
of cotton, wool, and mohair actually begins with 
production research. The more efficiently we can 
produce superior fibers, the better their chances of 
corning out on top in the fierce competition with 
man-made textile fibers. · 

Across the country our USDA scientists 
cooperate with State researchers to develop such 
knowledge. 

For example, we have recently brought 
Finnish Landrace sheep into the country for 
crossbreeding experiments designed t~ raise the 
lambing rate of our domestic sheep. And our 
biologists last year came up with a spectacular 
method of chemically defleecing sheep that may 
make it easier for sheep raisers to live without the 
vanishing breed of skilled shearers. A State 
scientist at McGregor, Texas, is now trying out 
chemical shearing on Angora goats. 

The work of engineers at our ginning 
laboratories has helped to preserve the field 
quality of cotton at its peak. Their development of 
cleaners and dryers made mechanical harvesting of 
cotton economically feasible. The new Ginning 
Research Laboratory here at Lubbock is the 
fourth such lab that we have established. 

Besides aiding growers and processors to 
produce fine fibers economically and efficiently, 
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research has given cotton, wool, and mohair 
textiles the improved, easy-care properties that 
modern consumers demand. 

This applied research is backed up by 
intensive studies on the chemical and physical 
properties and structures of these fibers. 

To improve the quality of cotton fabrics, 
scientists at our Southern Utilization Research 
Division have developed such processing 
machinery as the Bale Opener-Blender, which is 
soon to be produced commercially. They also 
developed an efficient machine for opening and 
cleaning raw cotton, a more efficient carding 
machine, and an attachment for carding machines 
that reduces the loss of spinnable fiber. 

From the work of these scientists, as you 
know, have also come superior chemical 
treatments resulting in stretch cottons, wash-wear 
and durable-press cottons, and finishes that make 
cotton products resistant to weather and fire 
damage or deterioration. 

The 1967 revision of the Flammable Fabrics 
Act will have a profound influence on the kinds of 
fabrics used in the future. An efficient new 
flame-retardant finish for cotton recently 
developed at New Orleans can help reduce deaths 
and injuries from ignited clothing and household 
articles. This new finish - THPOH - can be used 
for all weights of fabrics including such lightweight 
apparel as children's nightwear. Two major 
chemical companies are producing the material for 
commercial use. 

USDA processes are used -in the manu,facture 
of the world's first completely flame-retardant 
mattress, in which both the batting - cotton 
flote - and the ticking are flame-retardant. In 
addition, cotton flote has been specified for use in 
upholstery by two major automobile 
manufacturers. Right now demand for cotton flote 

· exceeds the supply. 
We are taking advantage of the talented 

manpower and .fine facilities here at Lubbock. We 
have contracted with Texas Tech to carry on 
research on utilizing lower grade cottons by 
developing new fabrics for specific end uses. 
Scientists will spin yams and create and produce 
fabrics in sufficient yardages for large-scale 
evaluation of consumer acceptance. 

Texas Tech is also conducting for us 
contract research aimed at improved blends of 
wool and cotton fibers in yarn. Initial studies at 
our Wool and Mohair Laboratory in Albany, 



California, have shown that when wool treated for 
shrink resistance is blended with cotton treated for 
durable press, the yarn has promising "no ironing" 
qualities. 

As you know, the Albany laboratory has 
already · produced machine-washable, 
shrink-resistant woolens and knitwear, anti-soiling 
treatments, and lightweight wool fabrics for 
wash-and-wear1 durable-press garments. Work 
continues on soil-resistant finishes and other 
minimum-care features for wool and mohair 
articles. 

Now mohair has been incorporated 
experimentally in a new blended, durable-press 
fabric for slacks. Our scientists have shown that 
adult mohair, a hard-to-process, coarse fiber, can 
be spun on conventional worsted processing 
machinery in a blend with polyester and rayon. 
These new fabrics are attracting commercial 
interest. 

I realize that you did not ask me to come 
down here to discuss in detail an area of 
agriculture in which many of you are better versed 
than I. So the remainder of my remarks will be 
directed to the broader issues of agricultural policy 
and the objectives of this Administration. 

Our agricultural policy - and I'm quoting 
the President - is to "maintain an efficient, 
flourishing agricultural economy keyed to 
opportunity and abundance, with family farm 
enterprise as its cornerstone." 

The Secretary of Agriculture, you wd I, the 
employees of the Department of Agriculture and 
the agricultural committees of Congress face a 
problem together - the task of fashioning sound 
farm legislation of such a character and of such a 
cost that it will win the approval of Congress. 

On September 24, Secretary Hardin offered 
alternative farm program proposals to add to those 
_aiready before the Congress. 

The proposals were designed: 
• To maintain and improve farm income; 
• To move our products into the world 
market; 
• To move different crops into the most 
efficient producing areas, especially within a 
State; 
• To make rural America much more 
_attractive. 
In general, farmers are not sharing equita~ly 

in the nation's economic progress. The average 
person on a U.S. farm in 1968 had less than 

three-fourths as much income_ as the ·average 
American nonfarmer. 

A basic reason for this disparity is the ability 
of American agriculture to produce more than our · 
markets, both foreign and domestic, can handle. 

The objective of farm legislation is to 
provide programs that will regulate production and 
result in satisfactory farm income without 
inhibiting the growth of markets or placing 
needless obstacles in the way of efficient farm 
operation. 

We must avoid g1vmg our overseas 
competition the idea that they can expand their 
production without limit, while the United States 
carries, by itself, t~e whole burden of acreage 
limitation. We must not concede the total market 
growth to our competition. 

Our objective is to compete more effectively 
in world markets. Therefore, we must make sure 
that our farm programs assist farmers in meeting 
their competition. 

Our programs, through tight controls or 
other disincentives to production, should not place 
roadblocks in the way of our most efficient 
producers. 

Some of the rigidities in current legislation 
make it almost impossible to prevent synthetic 
fiber producers and foreign cotton growers from 
undercutting our prices and preempting our 
markets. As a result, we have had a disastrous 
shrinkage in cotton off-take in recent years. 
Because of this, we need a program which will 
allow cotton acreage to gradually shift to the more 
efficient producing areas and provide more 
effective competition in the world market. This is 
essential if cotton is to survive as a major crop. 

The average cost of producing a pound of 
cotton must be reduced. The quickest way to do 
this is to increase average yields. 

Under most conditions, cost per pound of 
· two bales to the acre of cotton is approximately 
two-thirds of the cost per pound of one bale to the 
acre of cotton. 

The program now being proposed visualizes 
cotton and wheat allotments to farmers based on 
U.S. domestic consumption of cotton and wheat, 
as well as a national feed grain base. The feed grain 
base would be similar to the present one. 

A support payment would be made to 
cotton and wheat producers on the normal 
production of their domestic consumption 
allotment acreage and to feed grain producers on 

81 



the normal production of half of their feed grain 
base. 

Rates of payment would go up if world 
market prices dropped and rates of payment 
would decrease of world prices rose, thus 
guaranteeing farmers a set price on these products. 

A feature of this program would be a 
set-aside of tilled acreage when necessary to reduce 
overall output of cotton, wheat, or feed grain. 

To draw the subsidy payment for his share 
of the cotton, wheat, and feed grain programs, a 
farmer would be required to set aside and 
withdraw from production a portion of his tillable 
acres when the Secretary of Agriculture 
determined that carryover stocks of these 
commodities were approaching excessively high 
levels. 

The Secretary would determine the amount 
of acres to be set aside as a percentage of the 
individual farmer's acres allotted on wheat, cotton, 
or his feed grain base. 

The percentage of these allotted acres which 
must be left idle on any particular farm if the 
farmer is to receive the income payment for the 
allotted crops grown could vary from zero to l 00 
percent. 

After setting aside the determined acreage, if 
any is so required, the individual farmer could 
grow as much cotton, wheat, or feed grains as he 
wished on the rest of his tillable acres, receiving a 
subsidy payment on his allotted portion of the 
domestic consumption. 

If a farmer did not choose to set aside 
needed acreage as determined by the Secretary of 
Agriculture, he would not be eligible for subsidy 
payments. 

Loans would be available for the total 
output of participants. The program would be 
voluntary; a farmer who wished to stay out of the 
program would be free to do so. He would be 
subject to no restrictions, would receive no 
subsidy payment, and would not be eligible for a 
harvest loan. 

The chief determinations to be made with 
this approach would be the acreage computed for 
the domestic allotment, the size of the government 
payment, the amount of land to be diverted as a 
condition of eligibility for payment, and the level 
of the loan. 

The program would be operated to maintain 
or increase farm income, not to reduce it. 

Marketing quotas for these commodities 
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would be eliminated. 
Under anticipated conditions, the 

Commodity Credit Corporation would acquire a 
minimum of stocks. 

Since a farmer, after diverting the necessary 
number of acres, would have full freedom to plant 
whatever he wished, there would be opportunity 
to use the land in an efficient manner. 

Farmers would decide on the acreage 
planted to cotton, wheat, and feed grains in much 
the same fashion as they presently do with crops 
which have no acreage allotment. 

The program I have described is only one of 
several that have been studied and discussed with 
members of Congress in an effort to come forth 
with a bipartisan approach. 

As House Agriculture Committee Chairman 
Poage has said, his committee cannot pass a farm 
bill, the Secretary of Agriculture cannot pass a 
farm bill, the Republicans cannot pass a farm bill, 
the Democrats cannot pass a farm bill, nor can the 
White House alone pass a farm bill. But with all 
working together on a nonpartisan basis we can 
offer to Congress a suitable farm bill and pass it. 

This brings me to another topic, which is of 
supreme importance - that is your relationship 
with your members of Congress. For too long too 
many members of Congress representing rural 
America have felt that in order to be reelected it 
was necessary - absolutely necessary - that they 
vote against each and every city program offered 
to Congress, regardless of the merits or need of 
such programs. 

The time has come for the farmers of the 
United States to let their representatives in 
Congress know that they will support them for 
reelection when these members vote for needed 
and necessary programs to solve city and urban 
problems. These problems of crime, housing, 
transportation, malnutrition and hunger, rats and 
pestilence, pollu~ion of air, water and the rest of 
the environment are grave in many cities of 
America and they must be solved if this nation is 
to survive and prosper. 

We must strive to improve ghetto area 
conditions and to move poor people - white and 
black alike - off of welfare and into jobs. 

All of us from rural America have relatives in 
the city - mothers, fathers, sisters, br9thers, 
aunts, and uncles - and more pertinently probably 
75 to 90 percent of rural American children will 
end up in the cities. You and I must be greatly 



concerned about the quality of city life - that's 
where most of our children are going to live. 

To improve urban conditions, members of 
Congress from rural America should support well 
thought out, justifiable solutions to these 
problems. 

· And there's another compelling 
~eason - that concerns all of us here today and 
.farmers throughout America - why we should 
urge our members of Congress to help solve city 
probl~ms. It's this: There are not enough votes in 
Congress to pass farm legislation - without 
favorable city-member votes. 

If rural m~mbers of Congress continue to 
vote against justifiable city programs, the future of 
farm legislation is very, very bleak. 

Early this year, soon after joining the Nixon 
Administration, I stressed these points in speeches 
to farmer friends in my home State of Georgia. As 
a result, the peanut growers of Georgia (and you 
know Georgia is number one in growing peanuts) 
assumed as a project the urging of their 
Congressmen to vote for solutions to city 
problems. They have been successful. 

I urge all farmers to do likewise, in order to 
create a good working relationship between rural 
and urban members of Congress. 

This brings me to my next point. You in this 
audience and citizens throughout America in city 
and country alike have been quite unhappy 
through the years with government welfare 
programs. In fact, welfare recipients themselves by 
and large have been unhappy with these programs. 

President Nixon has proposed an excellent 
new approach to this problem. It would bring the 
chronic nonworkers, the untrained and those 
situated in very unfavorable environments back to 
the working force of America. 

. In addressing the problems which plague our 
welfare system, President Nixon was guided by 
two principles. First, he said, the welfare system 
should meet the needs of those in all areas of the 
country who cannot help themselves and it should 
do so in a way which preserves the dignity of the 
individual and the integrity of the family. 

Second, the program should offer 
opportunity and incentive for those who care to 
move off the welfare rolls onto payrolls. 

He has suggested. a new Federal family 
assistance program. It would apply to all 
low-income families with dependent children. It 
would apply equally in all areas of the country. It 

would help families headed by a male as well as 
families headed by a female. It would assist 
families that work as well as those that do not 
work. 

The size of the welfare check would be 
structured in such a way that it would always pay 
to get a job. The man who works would always get 
more from welfare and wages combined than the 
man who merely receives welfare. Instead of 
providing an incentive to be idle, this program 
would provide an incentive to get a job. 

To qualify for aid, a person would have to 
accept employment, or training for employment, 
if it is available. The new program would pay a 
small extra b<;mus to people who enroll for job 
training. 

Even mothers who head a family and apply 
for welfare would work ·or train for work unless 
they had children under six years of age. When 
small children are present, the President's 
expanded day~care program would help to care for 
them so that the mothers would be free to seek 
employment if they wanted to. 

All of these provisions reflect the President's 
determination that welfare should be a temporary 
way-station on the road back to economic 
productivity rather than .a haven to which people 
can permanently retreat. 

This program could be passed by the 
Congress and put into operation within the next 
two years. 

Welfare reform is only one of several reforms 
requested by the President in sending proposals to 
Capitol Hill. He explained October 11 in a message 
to the Congress: 

"The legislative program of this 
Administration differs fundamentally 
from that of previous Administrations. 
We do not seek more of the same. We 
were not elected to pile new resources 
and manpower on the. top of old 
programs. We were elected to iniatiate 
an era of change. We intend to begin a 
decade of government reform such as 
this nation has not witnessed in half a 
century." 
And he said this move into an era of change 

must transcend partisan motives. 
"In my view," he said, "the American 

people are not interested in political posturing 
between the Executive Branch and Capitol Hill. 
We are co-equal branches of government, elected 
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not to maneuver for partisan advantage but to 
work together to find hopeful answers to problems 
that confound the people all of us serve." 

These are some of the answers he has 
proposed: 

Reform of the draft. 
Reform of the tax code. 
Revenue reform - we have recommended 

for the first time in U.S. history a national policy 
of permanent sharing of the Federal income tax 
revenues with the States and lesser political units 
in the country. 

Postal reform. 
Manpower reform - the President has 

recommended that management of a Federal 
program, the multi-billion dollar manpower 
training program, be consolidated and turned over 
in a three-stage operation to the States and 
communities for them to run in a way that fits the 
needs .of the immediate areas involved. 

Social Security improvements. 
Reform of the grant-in-aid system. 
Electoral reform. 
D. C. Government reform. 
Reform of the Office of Economic 

Opportunity. 
Reform of foreign aid. 
Establishment of a national computer job 

bank which would bring jobs and workers 
together. 

Improvement of the nation's air facilities. 
Redevelopment of the nation's -public 

transportation system. 
The President asked Congress to help 

eliminate every vestige of hunger and malnutrition 
from America and to support his endorsement of 
individuals and organizations seeking voluntary 
answers to the global question of correlation 
between population growth and poverty. 

The President noted that no subject has 
received more legislative requests from this 
Administration than crime. Yet, he said, not · a 
single one of our major recommendations on crime 
has been acted upon favorably by Congress. 

The President is proposing legislation for a 
broad nation - a union of 50 sovereign States 
ranging from Hawaii to Maine and from Alaska to 
Florida. 
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it is a land of great diversity and strength. 
And it is a land which is almost completely 

urbanized. 
Up to about 50 years ago, half of the people 

in this country were rural and 30 percent were 
living on farms. 

That isn't the case any more. Out of the 435 
Congressional Districts in this country only 31 
have 25 percent or more of their people living on 
farms. 

Only 83 have as much as 15 percent of their 
people living on farms. 

Twenty-one States do not have a single 
district in which as many as 15 percent of the 
people are farm people. 

That's why I say to you - there just aren't 
enough legislators from farm districts in the 
Congress of the United States to enact the kind of 
farm programs the country needs without the help 
of a lot of city Congressmen. 

If you weren't interested in cities before, 
that fact alone is enough to whet your curiosity. 

Our cities have problems. Lots of them. 
You've heard about them. You've got relatives 
living in the cities. You can't hide from them. 

Those cities need everyone's help, including 
the farmer's. 

We city and farm folks had better hang 
together in solving the problems of America 
because if we don't ... well, you know the old 
saying about han~ng separately. 

It is a privilege and honor for me to be here 
and to participate in this International Textile 
Symposium. And I look forward to being with 
your great governor, Governor Preston Smith, for 
the next ceremony on the program - the 
dedication of the brand new Textile Research 
Center. 

I want all of you to know that I have 
enjoyed being here and look forward to the future 
cooperation of our farmers, our agri-business 
leaders, our state officials, our university and 
college people - along with the U.S. Department 
of Agriculture - in solving our problems and 
keeping agriculture healthy, in order to have a 
sound agriculture base on which this country may 
build. 
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Introduction of Dedicatory Address 

I should like to take this opportunity to 
welcome each and every one of you from this 
campus, from our city, from other parts of the 
state, and the world to this particularly impressive 
new facility. We are delighted to have you on the 
campus. I wish to express, on behalf of the 
University, as well as personally, my appreciation 
for all the assistance and help which those of you, 
individually and collectively, have supplied us in 
the development of this unique facility. We hope 
that the future activities here will justify your 
faith, guidance, and assistance in respect to this 
particular facility and activity . 

We have a number of distinguished guests 
and visitors today, too many to recognize each of 
you, as I would then be recognizing everyone here. 
There are special ones, however, here on the 
platform l would like to recognize. Governor 
Smith will be recognized later in this activity, but 
now, the first lady of our state, Mrs. Preston 
Smith; the Honorable J. Phil Campbell, Under 
Secretary of Agriculture, Washington, D. C.; Mr. 
Retha Martin, Chairman of the Board of Regents, 
Texas Tech University; Mr. Carl Cox, Director of 
the Cotton Research Committee of Texas; the 
Honorable John C. White, Commissioner of 
Agriculture, State of Texas; the Honorable W. S. 
"Bill" Heatly, House of Representatives; our 
Mayor, W. D. "Dub" Rogers; Dr. M. Earl Heard, 
Consultant to The Textile Research Center and 
one who has been a guiding light in the 
development of this Center; Mr. Roy Furr, 
member of the Board of Regents; Mr. Wilmer 
Smith, a former member of the Board at Texas 
Tech and Chairman of the Advisory Committee to 
the Cotton Research Committee of the State of 
Texas; Mr. Frank Junell, member of the Board of 
Regents, Texas Tech University; Dean J oho R. 
Bradford, who has also been a guiding light in this 
undertaking; the Honorable Elmer Tarbox, House 
of Representatives. One who has continued over 
the years to supply inspiration, leadership, and 
guidance in the development of this Center is Mr. 
Harold Hinn, formerly a member of the governing 
board; Mr. Charles Scruggs, all of you know him as 
"Mr. Progressive Farmer"; Mr. Waggoner Carr, 
Board of Regents, Texas Tech; Mr. Trent 
Campbell, Board of Regents, Texas Tech; Mr. 
Harry Arthur, Associate Director of Textile 
Research Center; Dean Willa Vaughn Tinsley, 

Dr. Grover E. Murray 

College of Home Economics; Dean Gerald 
Thomas, Colle~e of Agricultural Sciences; and 
Wayne Finnell, President of the Lubbock Chamber 
of Commerce. 

It has often been said that one never ceases 
learning. I happened to learn something in 
preparation of these remarks I am to make 
regarding our speaker this morning, which came, 
not surprisingly, as new information. I was 
delighted to learn that our honorable speaker, 
Representative Heatly, was an "all state 
quarterback" during his collegiate years. Mr. 
Speaker, this adds a new dimension to your 
activities. 

We are delighted to have with us this 
morning to present our principal address, a man 
who is not only an outstanding Legislator for the 
State of Texas, but a man who is a genuine and 
true friend of this University. The very building we 
are to dedicate here this morning has been made 
possible, to a considerable extent, by this 
particular man. I think you would like to know 
that he worked and attended Decatur Baptist 
College, and it was there that he was an all state 
quarterback. Subsequently, he attended Baylor 
University, from which he received his Bachelor of 
Arts and LLB Degrees. He practiced law in Dallas 
and Wichita Falls, prior to his moving to Paducah, 
where he has continued to practice the law and to 
serve, at one time, as city attorney. His career has 
been spent in a great variety of activities and he 
has been particularly involved in c1v1c 
responsibilities and obligations, including the Boy 
Scouts, Chambers of Commerce, and in his own 
church. 

It is a tribute to Mr. Heatly that he was 
elected to the House of Representatives in 1954 
and is currently serving his eighth consecutive 
term. In addition, he is now serving an 
unprecedented fifth term as Chairman of the 
powerful House Appropriations Committee. The 
awards and honors he has received are too 
numerous for me to cite fully here, but I should 
point out to you that they include the 
Outstanding Appropriations Committee of the 
71 st Legislature, honoring him for his dedicated 
service to the people of Texas. 

Mr. Heatly, we are indeed delighted to have 
you here with us this morning. 

Representative Bill Heatly. 
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Thank you Dr. Murray for those kind 
remarks. Governor Smith, our First Lady of Texas, 
Mrs. Smith, platform guests, collegues, and friends 
of this institution. It is indeed a pleasure to have a 
small part on this historic program this morning 
and I can foresee that this is only the beginning of 
a number of dedications for this institution in the 
years to come. 

The dedication of this new Textile Research 
Center today represents an important milestone in 
the continuing interest in and contribution to the 
research and development of cotton by the State 
of Texas. The cotton and cottonseed industry 
historically has provided a major source of income 
and employment to Texas farms, agribusiness and 
agriculture workers, and it is most fitting that our 
Texas Legislature has recognized this large segment 
of our economy by assuring that necessary 
programs of research have been conducted by our 
state agencies and educational institutions. 

When you add the other natural fibers of 
wo·ol and mohair, and related animal products for 
which the state has maintained a continuing 
research interest, Texas enjoys a fiber production 
of enormous proportion - in excess of 25% of the 
nation's cotton, 97% of the nation's mohair, and 
75% of the U. S. fine clothing wools. The 
processing and manufacturing of natural fibers 
beyond the farms and ranches greatly expands the 
total economic and employment contributions of 
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cotton, wool and mohair. 
The emergence in recent years of another 

major industry, apparel manufacturing, should be 
mentioned on this occasion as it is one of the 
state's fastest growing industries. The Dallas 
Apparel Mart is the marketing center of this vast 
manufacturing complex which has located plants 
throughout the state. We have seen the 
development of textile mills for a number of years 
and the potential for additional mill expansion at 
the present time is good. Further, Texas is a major 
supplier of petrochemical raw materials for the 
manufacture of synthetic fibers and this industry 
offers great potential for our economy. 

Thus, it was a farsighted Legislature, 
recognizing the importance of the fibers and 
textile industry, which established Texas 
Technological College in 1923, specifying that the 
College should provide instruction in technology 
and textile engineering to train personnel for the 
textile industry then developing in the state. From 
that time, the Department of Textile Engineering 
has been in operation at Texas Tech and many 
technologists and management personnel in textile 
mills across the country are proud to state they are 
gra duates of this school. The College also 
maintained a Textile Research Laboratory where 
research has been accomplished to improve the 
growing, harvesting, ginning and utilization · of 
cotton. In 1959, with the cooperation of the 

W. S. "Bill" Heatly is currently serving an unprecedented 5th term as Chairman 
of the powerful House Appropriations Committ~e of the ~exas .Hou~e of 
Representatives. He was first elected to the House in 1954 and is serving his 8th 
consecutive term. Heatly graduated from Mart High School in Mart,. Texas where 
he quarterbacked a champion football team that won 15 consecutive games. At 
Decatur Baptist College he was selected as "All State Quarterback". He receiv~d 
the B. A. and L.L.B. Degrees from Baylor University. Mr. Heatly p~acticed law in 

Dallas, Beaumont, and Wichita Falls before moving to Paducah m !948. Long 
active in civic work Heatly has served as Paducah city attorney, President of the 
Lions Club, on the 

1

board of the Chamber of Commerce, and board of the First 
Methodist Church. His honors include an Honorary Doctorate from Howard 
Payne College. 
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Cotton Research Committee of Texas and the 
Plains Co.tton Growers, Texas Tech enlarged the 
·Textile Research laboratories by installing a pilot 
spinning plant to study the processability of 
cotton under conditions simulating modern mill 
practices. This development provided the 
foundation for the facilities we are assembled to 
dedicate today. One of the most useful and 
economically beneficial studies performed in this 
earlier program of research was an investigation of 
the processing characteristics of light stopped 
cotton, which demonstrated that this cotton was 
equivalent in spinning performance and product 
quality to similar grades of white cotton. The 
results of . this successful research have brought 
untold additional millions of dollars to Texas 
farmers. 

In tracing the development of this 
laboratory and the organized research effort for 
cotton in Texas, we cannot overemphasize the 
significance · of legislation by Senator George 
Moffet of Chillicothe in the 1941 Texas 
Legislature which established the Cotton Research 
Committee of Texas. This Research Committee is 
a state government department with a cotton and 
cottonseed budget for research and development 
work at four of our major institutions of higher 
education; Texas Tech University, University of 
Texas at Austin, Texas A&M University and Texas 
Women's University. This coordinated university 
effort includes cotton economic research studies 
of the University of Texas, end-use research and 
evaluation at Texas Women's University, fibers 
evaluation processing and chemical finishing 
studies at Texas Tech University, and the 
cottonseed products and plant science research of 
Texas A&M University. 

The work of the Cotton Research 
Committee has been of such importance to our 
cotton industry that the 61st Texas Legislature 
enacted H.B. 960 by Hilary Doran, Jr. of Del Rio, 
which authorizes the expansion of the Committee 
to include work in wool and mohair and to stress 
research in all seed products and other textile 
products. This new approach to create a natural 
fibers research program that includes wool and 
mohair along with increased cotton research has 
great merit. It is .felt- that by pooling technology, 
equipment, and personnel a stronger program will 
evolve yielding added dividends to the citizens of 
Texas. The success of preliminary studies 
concerning the spinning, weaving, and knitting of 
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cotton, wool, and mohair blend yarns was a major 
factor in the decision by the Texas Tech Board of 
Directors to launch the building program and 
expansion of facilities into a multi-fiber Textile 
Research Center. 

On October 31, 1966, exactly three years 
ago today, the idea was first explored to develop 
this Center by a small group of producer leaders 
and research specialists of the cotton, wool, and 
mohair industries with representatives of the old 
Textile Research laboratories and Department of 
Textile Engineering of Texas Tech. Harold Hinn, a 
member of the Tech Board of Directors, was 
present and carried the vision and opportunities 
outlined by his group to the other Board members 
and the administration and subsequently to the 
Texas Legislature. The rest is history and now 
Texas has facilities for greater research efforts in 
cotton plus the added dimension of research and 
product development in blends of cotton, wool, 
and mohair and blends of these natural fibers with 
synthetics. This effort is being closely coordinated 
with our growing apparel and textile 
manufacturing industry. The Cotton Research 
Committee with its member schools and the Texas 
Department of Agriculture with its marketing and 
promotion programs are integral parts of the 
Textile Research Center program. Also, the U.S. 
Department of Agriculture Southern Regional 
Cotton laboratory and Western Regional Wool 
and Mohair laboratory are _participating in this 
program with research projects. The newly 
reorganized Department of Textile Science and 
Engineering, greatly broadened in scope, will 
continue to train textile scientists and 
technologists. 

I have just been advised by Carl Cox, 
Director of the Cotton Research Committee of 
Texas, that a major breakthrough has occurred in 
attracting Textile manufacturers to Texas. Jerry 
Goldman of Scottex, Inc., New York, has 
announced the acquisition of a plant site at Cedar 
Hill, near Dallas, for the construction of a double 
knit plant with the capabilities for knitting, 
dyeing, and finishing. This plant should be in 
operation at an early date, as equipment has been 
on order for a year, and will manufacture knitted 
fabrics of cotton and polyester, and wool and 
polyester, blends. The Dallas market center was a 
significant catalyst in influencing the 
establishment of this knitting plant. The Director 
of the Cotton Research Committee and the 



Director of the Texas Industrial Conunission along 
with others, played significant roles in the locating 
of this new plant in Texas. Dr. John Bradford, 
Dean of Engineering and Director of the Textile 
Research Center, has offered the technological 
research and 'training assistance of this Center to 
the new plant. Hopefully, we can record many 
more such plant developments for Texas in the 
near future . 

This Textile Research Center, as represented 
by its capabilities and the research specialists 
present today, is truly international in scope and 
offers unlimited possibilities for the development 
of this great state. 

It is a pleasure to be with you today and I 
look forward to many more, and greater, things to 
come from this Textile Research Center and from 
the ever growing fibers industry. 
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Dr. Murray, Secretary Campbell, 
Commissioner White, members of the Legislature, 
and distinguished officials assembled here today. I 
would like to express my gratitude for your having 
extended to Ima and me an opportunity to be 
with you on this occasion and to participate 
briefly on this program. As I sat here during 
Representative Heatly's introduction and 
dedication remarks, I wondered how it was that 
he, being a Baylor Ex, managed to be here and to 
give the dedicatory address. But this spirit is 
typical, I think, of the officials of Texas Tech. I 
suppose, Bill, instead of you playing quarterback, 
as you did at Baylor, someone else was calling the 
signals. 

Always, it is an honor to be present with 
these Legislators. Maybe many of you don't realize 
it, but they are the ones that have, do itow, and 
will continue to determine the future of this great 
University. And, as I sat there during the 
ceremony, my thoughts went back to many years 
ago and I thought how wonderful it is to be here 
with this great University where so much is offered 
to so very many students. 

And I thought of an old ancient fable about 
three horsemen who were riding across the desert 
at night and they came to a dry river bed, and, out' 
of the darkness, they heard a voice say to them to 
halt, and, of course they did so and then they were 
requested to dismount, and they did. And the 
voice told-them to pick up some pebbles and put 
the pebbles into their pockets. They did this and 
then they were ordered to remount and to ride on. 
Mystified, of course, they did; but, before leaving, 
the voice said to them .. At sunup tomorrow 
morning you will be both glad and sorry". Well the 
next morning at sunup they felt in their pockets 
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and they found that the pebbles had turned to 
rubies, gold, and to other precious stones. And 
they remembered what the voice had said to them 
"that they would be both glad and sorry" and 
they were. They were glad that they put the 
pebbles in their pockets, but they were sorry they 
didn't put more. 

And that's how it is in education. After 
we've been here, we are glad that we got what we 
did, but we are sorry, of course, that we didn't do 
more. We sit here and reminisce, or stand here as I 
do now, and I couldn't help but think of Dr. Paul 
W. Horne, the very first president of this great 
school. I couldn't help but think how proud he 
would have been. It was my personal privilege to 
know him personally. Really a great man - never, 
never too busy to talk to those of us who were 
students. about matters that seemed important to 
us. Of course, I realize that maybe they weren't 
too important to him, but he always had the time. 
Here today, we are dedicating the Textile Research 
Center. This, no doubt, is a realization of a dream 
that has come true for so many people down 
through the years. Imagine, if you will, the many 
many students who have gone through Texas . 
Tech. Imagine, if you will, the Legislators - way 
back there - who helped to create this University. 
Some are still living. Imagine, if you will, all the 
Board Members that have served, and the feeling 
of pride that they must have as they see this great 
school move forward. There are so many for us to 
be grateful to. I know that this Center will have a 
tremendous impact upon the future industrial and 
economic development of this state. Again, let me · 
say to you, how wonderful it is for Ima and me to 
be back with you and we appreciate your letting 
us be with you on occasions like this. 

Honorable Preston E. Smith became the 39th Governor of Texas, the fourth 
most populous state in the nation, on January 21, 1969. Smith is the first Texan 
since the Civil War to win an elected promotion from lieutenant governor to 
governor. Born on a farm near G&orgetown in Williamson County, Gov. Smith 
was the seventh among thirteen children in his family and attended public 
schools in Williamson, Gaines, and Dawson Counties. He attended Texas Tech 
University and _received the B. S. in business administration. Smith has served for 
six years in the House of Representatives, six years in the Senate, and six years 
as lieutenant governor. Jn the long 14 month governor's race in 1968, which 
included two hotly-contested primaries, Smith shook almost a million hands and 
visited nearly every one of Texas' 254 counties and 500 cities and towns. 
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Photographic Highlights 

Dedication of the TRC 

Texas Agriculture Commissioner John C. White, in a surprise. 
presentation during the dedication ceremonies for the Textile 
Research Center, presented Governor Preston Smith a . 
beautiful new golfing sweater which was knitted from a 
unique blend of natural fibers. The sweater was richly dyed 
"Red Raider" red and black, the colors of the Governor's 
alma mater, Texas Tech, and is composed of equal parts of 
cotton, wool, and mohair. This blend, thought to be the fust 
of its kind woven into a finished product, is the forerunner of 
a large number of projects that are planned for the Textile 
Research Center which will combine these three natural 
fibers. The fibers in the sweater were grown and produced in 
the Lone Star State and spun into yam by the Textile 
Research Center. The yam was then shipped to the USDA 
Western Regional Research Laboratory in Albany, California. 
This lab dyed and f"mished the yam and shipped it on to 
Portland, Oregon, where a commercial f"urn knitted the 
sweater. While Governor Smith has little time for golf, he did 
testify that those creating this new "Southwest knit" had 
done a remarlcable job of combining the comfort of cotton, 
the warmth of wool, and the high luster of mohair into this 
fabric. 
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The Honorable W. S. "Bill" Heatly is the dedication speaker for the new Textile Research Center 

97 



Ribbon Cutting 

A highlight of the International Textile Symposium was the formal dedication of the new 3 million dollar 
Textile Research Center. Cutting the specially drawn sliver of cotton, wool, and mohair is Texas Governor 
Preston Smith. Other officials giving their smiling approval are (I to r) Texas Commissioner of Agriculture 
John C. White, Texas Tech President Grover E. Murray, State Representative W. S. "Bill" Heatly, and 
Textile Research Center Director John R. Bradford. The 5,000 square feet of floor space in the Center 
contains some of the latest equipment for processing and doing research on cotton, wool, mohair, and 
blends of these fibers with man-made fibers; from opening through dyeing and finishing. New equipment is 
being added continually, particularly in the chemical processes pilot plant and the knitting laboratory. The 
Textile Research Center is the only one of its kind in the United States that is available to the producers of 
the natural fibers - and mohair. · 
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Mr. J.C. Long 
Box 4871 
Dallas, Texas 75200 

Mr. M. E. Long 
Oklahoma Co-op Compress 
Altus, Oklahoma 73521 

Mr. James Loughlin, Manager 
Chemical Processes Pilot Plant 
Textile Research Center 
Texas Tech University 
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Lubbock, Texas79408 

107 



Mr. Ralph Miers, Manager 
Community Gin 
121 North 21st 
Lamesa, Texas 79331 
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Lubbock, Texas79413 

The Honorable Gus Mutscher 
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