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Foreword

The purpose of this report is to set forth the advantages of
West Texas for wool textile manufacturing, and to compare these
with advantages of the present location of the industry. The re-
port is intended to serve as a comprehensive guide for acquiring
a segment of the wool textile industry. It is not intended as a
definite instruction for locating a specific mill in a given locality.
Individual products will require detailed market surveys, and in-
dividual towns will require local area surveys.

Texas Technological College
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Summary

West Texas, this bulletin will show, has many reasons for de-
siring expansion of activities in turning wool into cloth.

The economy of a region is supported by livestock raising and
agriculture in the early stages of development. In the beginning
these usually will more than support the population. Howeyer,
after the population has increased beyond a certain figure, a purely
agricultural economy will not support it to the best advantage.

Wool is an important resource to any section where it is pro:

duced, This is especially true in West Texas. In 1947, Texas pro-
POROS “Ticed approximately*62; pounds of wool, 25 percent of the total

clip of the United States, and 95 percent of this was of the highest
quality combing wool. Also, Texas produces more than 90 percent
of the United States production of mohair, a total of 18,000,000
to 19,000,000 pounds annually. Most of the State's yield of these
fibers comes from the Edwards Plateau in West Texas.

Wool Manufacturing in West Texas and in Other Sections

The first processing of wool in the United States began in
1643. Several families of wool combers and carders, from York-
shire, England, settled in Rowley, Mass., where fulling mills were
established to prepare coarse homespun cloth by special processing.
The early wool mills were the outgrowth of these fulling mills.
The first plant in which wool was spun by power machinery was
established in Connecticut in 1788.

Development of wool manufacturing consisted mainly of mak-
ing woolen piece goods, and the weaving of woolen cloth was a
household industry until the beginning of the 19th Century. Wor-
steds did not attain commercial importance until the invention of
power machinery for combing wool, about 1860. The rise of the
worsted industry, from 1870 to 1900, was brought about chiefly
by the development of improved machinery for cleaning wool, a5
well as the perfecting of combing machinery. Almost all types f’f
wool could be combed by 1900, and consequently could be used i1
the -manufacture of worsteds, which rapidly were gaining consumer
preference. Also, the rise of the industry was aided by upbreed}ng
of sheep, passage of favorable tariff legislation, and the estably_sh-
ment of large mills with foreign capital. At the same time, hun-
dreds of small woolen mills were closed down.

Demands for worsteds, and more especially woolens, We
stimulated by the effect of World War I Consumption of both
types of fabrics increased until 1920, when wool goods begal o
lose their popularity. After the middle 1920's, there was a Stﬂ?dy
decline in wool production machinery and a trend toward multiple
shift operations, as the industry attempted to adjust its productl‘fe

capacity to the declining market. The industry generally was !

bad circumstances, from which it made little recovery until about

1938.
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As a result of World War II, the wool textile industry enjoyed
a period of unusual prosperity. But, many of its plants stili are
equipped with old machinery. During the last several months
there has been a lull in activity in the industry. However, this can
be considered temporary, and modernization can be expected to
continue at a brisk pace, in keeping with new developments in
machinery and equipment.

Along with equipping the woolen and worsted textile industry
with newer and more modern machinery, it is probable that many
mill owners will move their plants to new geographic locations.
Conditions in the present location, the Northeastern States, are
in some instances not the best for economical manufacturing, and
some manufacturers are considering other areas for relocation.
Texas is one of the areas receiving serious consideration.

Texas acquired its first wool processing plant less than a
dozen years ago. This seems to have been little more than a pro-
motional scheme and continually operated at a loss, so that it
changed hands about a half-dozen times. However, within the last
year this plant has been purchased by a Northeastern manufac-
turer with many years of successful operation, and is being oper-
ated on a sound basis. A worsted yarn plant and a woolen blanket
mill have been established here within the last ten years and both
have made satisfactory progress. Two woolen mills have been
moved to Texas within recent months and have not yet been com-
Dletely re-erected. This seems but the beginning of a movement
of the industry to this area.

Expanding Western Markets

West Texas is strategically located in that it is not far South
of the center of the United States. It is nearer to the Farm West,
Southwest and Far West markets than is the Northeastern section.
Also, its location should enable it to take advantage of the South
American markets.

The estimated population of the United States is between 10
and 15 percent higher than the census of 1940. It has been esti-
mated that the increase over 1940 will be more than 15 percent
% 1950. The population gain for some of the Far Western states
18 as much as approximately 40 percent. The more densely popu-
lated industrial East did not grow at anything like the same rate.
With this great trend of population westward, there also has been
d steady movement from the farm to the factory so that this coun-
:Wélonce predominately agricultural, now is predominately indus-
rial,

This “Go West” pattern of the Nation’s population is pictured
graphically by the map, Figure 1. This shows a population trend
Oreach state between the last census, 1940, and the Census Bu-
Ieau’s estimates as of July 1, 1947.

The Farm West, Southwest, and Far West have a much ex-
pandf-d and much larger over-all market in terms of population
and Income, 32 percent and 31 percent respectively. Though they

7
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FIGURE 1|

still have less than 3 percent of textile employment, after a war-
time gain of 0.5 percent, the trends here are for accelerated tex-
tile growth.

West Texas is in an especially favorable spot to acquire a
large part of this textile growth. Many women who worked during
the war would prefer to continue working if suitable employment
could be found. And there are many others who did not do war
work, but who no doubt have the same desire.

West Texas is a Good Location

This region is one of the greatest wool and mohair producing
areas in the world. The annual production of mohair is about
90 percent of the United States clip; that of wool, about 25 per-
cent. Of the wool clip, 90 percent or more is 64s or finer. This
section is unique in the uniformity of its production—a production
of the highest quality. Also, Texas probably is the only state
where 80s wools are produced in large amounts. These wools are
suiited to the best quality wearing apparel for men, women, and
children.

West Texas has a distinct advantage over most sections west
of the Mississippi River. It has several cotton mills, in addition
to its newly acquired wool mills, which will furnish a nucleus of
skilled help, one of the first requirements for establishing an in-
dustry. During’ recent years it has obtained facilities for training
wool graders and sorters. Trainees are working under the super-
Vision of experienced graders and sorters from New England.

The only textile engineering school West of the Mississippi
River is at Texas Technological College in Lubbock. Training is
offered in textile engineering, chemistry and dyeing, and weaving
and design; and degrees are granted. This is a continuous source
of trained “know-how’’—essential to the existence of a textile in-
dustry. Key managerial and technical personnel could be im-
lorted to make the beginnings of an industry, and a reservoir of
skilled labor could be built up with the aid of the textile school.

Trend Toward Decentralization

Although decentralization in wool manufacturing has been
§lﬂ\v, mill owners have become nervous, and it appears that the
ndustry will move from the Northeastern States. The foremost
teason for the resistance to decentralization has been the domin-
ance of Boston as the wool marketing center for the entire United
States clip. This dominance has been maintained by expensive
facilities for receiving, storing, preparing and grading wool, both
foreign anq domestic; and has been supported by the buying habits
of the garment industry, the major customer of the woolen and
Worsted mills,

HOWever, with the inevitable change in times, manufacturing
‘Sts in the Northeast have climbed sharply. Mill management
I that section is unable to make as large machine assignments
& those in other areas. Also, taxes are comparatively higher in
that sector, as well as other operating costs and living costs.

5




At the present time machinery costs are still rather high, so
that it is cheaper to operate older mills which are carried on the
books at a nominal value, than it would be to build and operate
new mills. Increase in availability of machinery in quantities and
a definite trend toward a more normal pricing system should lend
momentum to the building of new mills and to the movement of
the industry to new locations. During the periods of prosperity
and business expansion the trend in the textile industry is toward
integration. Vertical integration permits flexibility of production,
thereby widely increasing net profits. In times of depression and
declining markets, the trend is away from integration. But, over
the long term the trend is always toward integration, so it appears
that at some time in the future virtually all textile manufacturing
will be within integrated companies.

Integration inherently results in certain influences which tend
toward dispersion of industry. The management of large compan-
ies logically would be disposed, to a certain extent, to scatter their
holdings over as broad an area as practicable, to gain a favorable
attitude from a greater number of representatives in the Govern-
ment. Since the prospect is that with the passing of time, the
textile industry is bound to become more highly integrated, it
seems that decentralization must follow.

Ten reasons for decentralization are listed in the order of their
importance, below: (1)
1. Proximity of important new markets.
Permits tapping new reservoirs of labor.
Small city or town location.
Small decentralization plant more efficient.
Desire to avoid dominating economic life of any one com-
munity.
6. Public relations value of being a local employer in im-
portant market areas.
7. Permits segregation of unlike operations.
8. Enables large companies to expand and yet retain features
of small company. :
9. Decentralized plants serve as training centers for future
top executives.
10. Human relations likely to be better in smaller decentral-
ized plants.
All of these are favorable to West Texas.

S GO

Any section which acquires a part of this migrating textile
industry will be fortunate. The Bar chart, Figure 2, based on 193,9
figures, is a vivid illustration of this fact. Of the total consumers
dollar paid for apparel and household goods made of wool, only
11.4 percent goes to the farmer, and 2.7 percent to the wool mer
chant. This is a total of 14.1 percent. Add to this the 34.8 per-

(1) Paul W. Dickson, Decentralization in Industry, National Industrial Conference Board,
Inc. New York, (1948).
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FIGURE 2

cent for retailing, or a total of 48.9 percent—West Texas' share
of the consumer’s dollar spent for apparel and household goods
made of West Texas quality wool. The volumes of manufacturing,
dyeing, and finishing woolen and worsted fabrics and yarns;
manufacturing apparel and household goods; and wholesaling in
West Texas are so small as to be almost negligible. Hence, 51.1
Percent of the consumer’s dollar spent for apparel and household
800ds made of West Texas or comparable wool is lost to the area.

: _West Texas is in a favorable position to expand its wool tex-
tile industry by being alert to prospective migration and making
efforts to have industry locate here. Figures from the Bureau
of Labor Statistics, of the U. S. Department of Labor, show a shift
I the U. S. industrial employment of 3 percent from the North-
%t to the South and West, 1939-1947. Indications are that more
than half of the new industrial plants being built today are in the

uth ang West, and that the migratory process is being speeded
“P beyond the average rate of the 1939-1947 period. An indica-
tion of this movement is borne out by recent movements of the
Wool industry to this area.

11
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Manufacturing Processes

Raw wool reaches the mills in the form of fleeces which are
packed and shipped in bales or bags. No two fleeces even from
the same type of sheep and from the same district are exactly
alike in quality and quantity distribution. In addition each fleece
carries strikingly different qualities of wool. Hence, it is neces-
sary to divide the fleeces or pieces into their respective spinning
qualities, so that they may be used for different grades of cloth.
The sorted wools are blended according to the type of yarn or
fabric to be made. In addition to the necessity of buying the cor-
rect quality and type of wool, the mill must always buy in the
most favorable market. For this reason the wool that a manu-
facturer buys may come from a number of foreign countries as
well as various parts of the United States, depending upon the
annual clip, the market situation, and the stylists’ requirements.

The sorted wool must go through most, and sometimes all, of
the processes described below.

Wool is blended in the greasy state and passed through a
mechanical duster which removes leaf-trash, dried grass, pebbles,
and burrs, after which it is washed in a series of vats to remove
as much grease and dirt as possible. Then the stock is dried and
passed through the carding process, which lays the fibers parallel,
to some degree, removes some foreign matter, and puts the wool
in sliver, a loose, rope-like form.

In worsted manufacturing the sliver may be backwashed if it
is discolored or dirty, after which it passes through a gilling or
drawing operation in which the sliver is attenuated and the fibers
parallelized in preparation for the combing process. Usually two
or three gilling processes precede combing. Combing removes all
short, immature, undesirable fibers under a certain specified length,
and lays all fibers parallel in the combed sliver or top. Usually
two gilling processes also follow combing; and the finished sliver or
top is drawn out and twisted slightly at the roving process to pre-
pare it for spinning.

Roving is delivered to a series of spinning frames, or mules,
which draw and twist it until the desired single-ply yarn has been
obtained. After this, the single-ply yarn may be twisted into what-
ever multiples may be required.

Yarn for weaving is divided into two classes—warp yarn and
filling yarn. i

Warp yarn, which is the longitudinal element of the fabric,
is wound on beams and sized with a starch solution at the slashing
process.

Filling yarn, which makes up the transverse elemen
fabric, is wound on bobbins and used in loom shuttles.

The goods are not ready for the market when they come from
the loom. They must be bleached, dyed, or otherwise finished be:
fore they are ready for consumption. Most woolen and worsted
mills have their own finishing plants.

12
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Good Water Supply Necessary

For wool scouring and finishing, abundant local supplies of
pure water are indispensable and area determining factor with
respect to plant location. One scouring line or train will require
an hourly consumption of 500 to possibly 3,000 gallons of fresh
water, depending upon the type of wool scoured. It has been esti-
mated that in wool finishing 70,000 gallons of water are required
per 1,000 pounds of wool processed. Water of as much as 75 parts
per million hardness is permissible for wool scouring, but if the
water contains more than 86 parts per million of hardness, it is
likely to cause processing difficulties. For use in bleaching and
dyeing, water must not exceed in hardness 50 parts per million
of calcium carbonate and one part per million of iron. Waters
harder than these will require softening; but with modern soft-
ening methods this is not an insurmountable problem.

There are many places in West Texas where adequate water
supplies are available. Within West Texas, itself, underlying the
High Plains is one of the largest underground water reservoirs in
the world. In addition there are several rivers, lakes, and poten-
tial dam-sites.

Any wool processing enterprise must concern itself with the
broblem of waste disposal. Most textile wastes are organic in
tharacter, and the cost of treating them is not excessive. In many
places the structure of the ground will permit absorption, so that
treatment might not be necessary.

Market Picture has Changed

The market picture has changed and continues to change
from what it was in years past. At one time New York, by all
0dds, virtually dominated the market for men’s and women’s wool
dpparel textiles. This is no longer true, although that eity still
5 the nation’s largest marketing center for wool textiles. In the
Farm West, the Southwest and the Far West, textile and apparel
fields are providing more income and employment than ever be-
fore. In the Farm: West, St. Louis is a leader in the manufacture
of all kinds of clothing. Los Angeles is the principal center in the
ar West and is the home of the distinctive California styles. In
the. Southwest the principal apparel manufacturing center is Dallas
Which produces all types of men’s, women’s, and children’s clothing,
and especially is coming to the fore as a sportswear producing
"ML San Antonio, Austin, Fort Worth, and El Paso are other
textile-apparel cities, Since the war, clothing plants have been
locateq at Decatur, Abilene, Gainesville, Brownsville, Brownwood
id Vernon, These indicate a trend toward further locations of

the textile-apparel industries in West Texas as well as other parts
of the Southwest.

In Texas and most western states, westernized styles seem
lo h_a}’e become a part of the way of life, and are rooted in the
traditiong of the country. These styles lend themselves particu-
Atly to the use of light-weight, closely woven, fine worsteds in

13



solid colors, in keeping with climatic conditions. Also, worsted
type fabrics containing blends of wool and synthetic fibers are
used in these styles.

Significant Location Factors
Significant location factors which relate to the suitability of
an area for textile manufacturing are listed below in a compari-
of West Texas to the Northeast.

SOUTHEAST WEST TEXAS

LOCATION FACTOR

|. Homogeneous English speaking
About the same

population About the same
2. Availability of experienced labor Available Limited
3. Productivity of labor Good Good
4, Wage scales Slightly lower
5. Housing About the same  About the same
6. Cost of living Below average Below average
7. Competition with high
wage industries Little Little
8. Labor legislation Fair Good
9. Taxation Below average Below average; no
state income tax,
no corporate in-
come tax, no sales
tax, community
property law
10. Attitude toward industry Good Good
11. Local capital available Limited Ample
12. Climate Mild Mild
13. Cost of power and fuel Low enough Low Enough
4. Quality and cost of water Soft—low cost Hard; moderate
cost
I5. Transportation Adequate Adequate
16. Accessibility to markets
(a) East Better
(b) Middle West and Northwest Better
(c) West and Southwest Better
17. Accessibility to style centers
New York Better
Dallas Better
St. Louis Better
Los Angeles ? Better
18. Effect of buying habits Favorable
19. Convenience to executives ‘Nearer New York,
and buyers Philadelphia
and Boston
20. Proximity to population
center of U. S. Nearer
21. In line with trend of
population and buying power Nearer

22. Accessibility to raw materials About the same  About the samé

23. Accessibility to existing
finishing plants Nearer
24. Cost of building About the same

It will be seen from the above that most of the advantages
favoring the Northeast come from the industry’s already being
firmly entrenched there. When mills have been built more extens-
jvely in West Texas, part of these advantages will favor this sec-
tion, in addition to those which it already has. This would g1ve
impetus to any movement of the industry here.

14
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West Texas Has Much to Offer

Decentralization of industry, brought about mainly by the
War, seems likely to continue. What started as a defensive meas-
ure, probably will continue as such and as a means of more effi-
dently serving the expanding markets in the West and the South-
west. Small towns furnish the best location for textile mills.

West Texas has a great many of these small cities, and is
served by 12,972 miles of railroad, 9,451 miles of which is first
line main track. The mileage exceeds the total of any state in the
Union with the exception of all of Texas. There are seven Class-1
railroads.

Highway transportation has at its disposal 14,798 miles of
paved roads, state and federally designated and maintained; also,
84894 miles of improved secondary and farm-to-market roads.
Iwenty-four mainline federally designated highways serve and
connect 95 percent of the area towns.

Commercial air lines blanket West Texas. This is of particu-
lar importance in view of the advent of air freight. Also, avail-
ability of air travel is an item of particular interest to textile ex-
ecutives and special personnel in New York, since this means of
transportation will afford them less than a day’s journey to this
seetion.  Often it is necessary for these men to travel to their
mills and return to their offices in the East, within one or two
day's time.

Freight rates for this section, from a competitive standpoint,
ire more favorable today than they ever have been. The Inter-
state Commerce Commission has boosted freight rates since before
the War by 12 percent more for Eastern than for Western or South-
Western manufacturing in many lines.

The oil industry long has been big in this area. More recently

the chemical industry has followed oil and other minerals here,
but more especially to the Coastal region of Texas. Hope of the
SP}lthWest to become a great industrial area lies with future possi-
blity of adding industries that will process the basic chemicals.
The textile industry is one of the great users of chemicals.
Oil, also, is a basic raw material for synthetics; and a wool
ile industry which wanted to diversify its line of products,
better to meet competition, would have a convenient source of syn-
thetic fibers.

Fuel and power, so essential to any form of manufacturing,
de abundant in West Texas and at an economical cost. Of the

-S-_ natural gas reserve, 58 percent is in Texas and the major
Pt is in West Texas. In 1947, 24 percent of the Nation’s new
SNerating capacity was installed in West Texas by a public utili-
ties company serving only a part of this territory.

o The terrain of West Texas lends itself to mechanized farming.
1t ti}e complete mechanization of farming, including harvesting,
& Certain number of workers will be displaced and will be available

text

O other work such as textile manufacturing.

15
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As pointed out previously, there are many women available
for work in wool mills, whose husbands are working in heavy in-
dustry, such as oil. As yet, there is no industry in West Texas to
furnish occupation to large numbers of women. Woolen manufac-
turing normally employs 37 percent women, and worsted manufac-
turing, 52 percent. The work is light and not hazardous.

Latin-American labor available in West Texas, has been found
highly satisfactory. These people are willing and competent work-
ers, and work well in groups. They receive first preference in some
lines of work. They are intelligent, uncomplaining, and are rela-
tively easily trained to do manual tasks.

The Texas Legislature has enacted laws which go much farther
than those of any other state toward the restoration of law, order,
and fair dealing to labor-management relations. These laws set
new and important limitations to union contracts, and they out-
law practices heretofore freely engaged in by labor unions.

This has been done to protect a way of life to which the people
of this state are accustomed. Certainly in West Texas group labor
disturbances are virtually unknown. The people here firmly be-
lieve in private initiative, and in protecting the property rights of
free enterprise as well as the inherent rights of labor.

Texas has one of the most favorable tax structures of amy
state in the Union. Property taxes are below average; and in
addition the state has no personal income tax, sales tax, nor cor-
porate income tax, and has a community property law.

Essential to any textile industry is adequate commercial ma-
chine shop service to repair machinery and equipment. The entire
West Texas area is dotted by many excellent machine shops, estab-
lished mainly to serve the oil industry. These can adapt their ser-
vices and facilities satisfactorily to textile industry requirements.

West Texas Has Valuable Source of Knowledge

Texas Technological College, one of the three major state
schools and a center of cultural life in West Texas, was founded
for the purposes of teaching textile engineering. The textile schpul
is one of the better equipped schools of the country. In addition
a textile engineering and manufacturing research program is car-
ried on here. Although this is concerned with cotton chiefly, some
of the findings may well apply to wool. Plans are under way {0
increase wool training and research facilities. :

Since Texas Technological College opened in 1925, a CfJflSld'
erable number of its textile graduates have gone into the indus-
try. Most of these men are in high positions now, and most of them
would return to Texas if they could find textile jobs here that
would afford them the same high degree of success they have at-
tained elsewhere. The school served the textile industry well an
can serve even better a textile industry located in this area.

Special Inducements
Special forms of inducement have been used by comm L
for the purpose of acquiring industry. Some of these may be Den
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ficial to both the town and the manufacturing establishment con-
cerned. However, some investors and executives hold the view
that an industry should stand on its own merits, and that special
inducements, rather than an aid, are a hindrance to a plant which
has been set up in a new location. An official of one state says
that, while his state itself offers no gifts of sites or tax exemp-
tions, some local counties and towns do make sites available and
give tax exemptions for a certain portion of taxes for a five year
period.

‘Mississippi gives five-year ad-valorem tax exemptions to new
industries and Louisiana gives ten-year exemptions. An official
of the former says that several industries have been established
in his state with purely local participation in the capital structure,
under purely local arrangements. He says Mississippi is the only
state in the Union in which communities ean, by law, issue bonds
to construct buildings to house industries, with the buildings to be
paid for through rent on a long term lease.

Interest and Intelligent Action are Best Inducement

One of the strongest inducements to industry is the interest
md understanding of local bankers. Industry must have extension
of credit to meet payrolls and buy raw materials. This may not be
absolutely essential to an outsider investor with large capital; but
the friendly, helpful attitude of local banks may be the deciding
factor in persuading him to locate in a particular community.

A vigorous integrated education and research program, with
the interest of bankers, businessmen, prospective employees, and
other citizens of West Texas, will give a needed impetus to a move-
ment of the textile industry to this section. Immediate, continuous,
toncerted action should be taken. The people here should not ex-
Pt to reap a bonanza, but rather, to build a solidly founded in-
Qustry, established on sound economic principles, which will grow
by its own merits. Thus, they will avoid the inadvertent accept-

ince of any chance nostrums in the guise of guaranteed get-rich
Quick schemes.
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The Report

Purpose and Scope of the Survey

This survey has been made to show why the manufacturing
processes of wool have nct been drawn closer to one of the prin-
cipal sources of wool supply, West Texas, and to evaluate the pos-
sibilities of extensive wool processing in this area in the future
In order to accomplish the first of these objectives, it will be neces-
sary to trace the background and describe the present organization
of the wool textile industry. The following factors are most offen
cited in explanations of the continued concentration of wool pro-
cessing in the Northeast: (1) Experienced labor supply (2) abun-
dant supply of suitable water (3) marketing facilities (4) acces-
sibility of raw materials (5) proximity to markets (6) transporta-
tion facilities and (7) banking or financial advantages. To de-
termine the future possibilities for the wool textile industry in
West Texas, each of these factors will be evaluated in terms of its
West Texas potentialities.

The geographical West Texas area is the territory lying west
of a line drawn from the Red River southward to the Rio Grande
through Gainesville, Denton, Fort Worth, Cleburne, Waco and
Lampasas to Del Rio. The entire area of 162,500 square miles
comprises approximately two-thirds of the state of Texas. It 8
600 miles from the extreme eastern boundary of West Texas al
Fort Worth to the westernmost city of El Paso, and approximately
the same distance from the northernmost Panhandle towns to Del
Rio at the Southern tip. The boundary of West Texas has been
indicated on each of the maps presented in this report, in addition,
Eastern New Mexico is considered a part of the West Texas region.
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Synopsis of the Cotton Textile Industry

The wool textile industry in the United States includes plants
engaged in scouring and carbonizing wool and hair; combing wool
and hair into tops; spinning, twisting, winding, or beaming yarns
spun on woolen and worsted systems; weaving fabrics and related
products other than carpets and rugs; and dyeing and finishing
wool products. Each of these processes may be performed by
separate plants, or two or more processes may be combined in one
plant. Some companies in the wool industry are completely inte-
grated, and perform all the processes of converting raw wool to
finished products. These may include the additional step of fab-
ricating garments, which is not a part of the wool textile industry.

The industry employed 173,000 workers in May, 1948, and
ranked seventh in employment among United States industries in
1939. There are over 600 firms operating more than 700 plants
engaged in some phase of wool manufacture in 31 states; but the
major portion of the industry at the present time is located in
Massachusetts, Rhode Island, Pennsylvania, and New Jersey. In
1345, 90 percent of the United States wool manufacturing capacity
was still concentrated in the Northeast, and practically all the wool
used was purchased in Boston and Philadelphia.

The status of the woolen and worsted industries at the time of
the 1939 census is shown in the following table:

Woolen and Worsted Manufacturing in the United States, 1939

Number of establishments 022
Wage earners (Average for the year) 149,915
Wages $143,494,078
Cost of materials, supplies, fuel, purchased

electric energy and contract work $451,400,050
Value of products $735,905,278
Value added by manufacture $284,505,228
Horsepower of prime movers 364,286
(2)

Wool and mohair are the major raw materials of the wool
textile industry. Wool is produced in important quantities in every
Part of the United States, but mohair production is confined to
Seven Western states. Texas leads in the production of both raw
Materials for the wool industry; its annual wool production is 25
Per cent of the domestic clip, and its mohair production is over
%0 percent of the domestic supply.

The first main division of wool is the separation of carpet
Waol and_ apparel wool. Carpet wools are longer, coarser wools
ed mainly in the manufacture of floor coverings: the United

@ ! ol
)Efureﬂu of the Census, Census of Manufacturers. Bulletin of the National Association
Wool Manufacturers, 1947.
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States does not produce carpet wools, and all these wools are im-
ported, duty-free. The proc'essing of carpet wool is not considered
as part of the wool textile industry, and in discussing production
and consumption of wool, this report does not include carpet wool.

Apparel wools are those suitable for manufacture into yarns
and fabrics for apparel purposes. The apparel wool manufacturing
industry consists of two major branches, worsted and woolen.
The worsted branch uses about 70 percent, and the woolen branch
about 30 percent of the virgin apparel wool consumed in the United
States. Worsted manufactures sort, blend, and scour wool, con-
vert it into semi-manufactured products known as tops, and spin
the tops into yarn. Woolen manufacturers do not make tops, but
they combine and mix the wool and other materials, if such are
used, and card it and spin it into yarn.

Most worsted and woolen cloths are dyed and finished by the
manufacturers. The common method of coloring worsted is to dye
the tops, but a large volume of worsted goods is dyed in the piece
by applying dye to the woven fabric. Worsted fabrics usually
are “clear finished” and have a smooth appearance. The finishing
process applied to woolen goods, called “fulling”, subjects the
moistened fabric to heat, friction, and pressure, to shrink and
thicken it and interlock the fibers in it. Then the fabric is napped
and sheared; and it has a solidity and nap which is characteristic
of woolen goods.

There are three principal methods of making fabrics and ar-
ticles of wool; weaving, knitting, and felting. Weaving and knit:
ting require that the fibers first be prepared and spun into yarn;
felts are made by pressing masses of unspun fibers together;
woven felts are made by combining both methods. Figure 3 shows
the approximate distribution of all wool consumed in the United
States in 1939. This report is concerned only with the various
processes of the woven goods industry. About 85 percent of the
woolen and worsted yarns produced in the United States in 193
were used in woven goods and about 15 percent in knit goods.
Almost 80 percent of the woven goods were used in apparel fa.b-
rics. Of these apparel fabrics, 57 percent was used in men's suit-
ings, pants goods, overcoating, and topcoating; about 22 percent
in women’s coating, suiting, and dress fabrics; and about 11 per
cent in other apparels, including bathrobes, shirts, snow suits and
interlinings. (3)

The value added to wool by processing and manufacturing
and other services rendered, is so great that returns to growers
for raw wool amount to a relatively small portion of the prices paid
for finished wool products. During the years 1926-1941 returns
to growers for raw wool averaged about 13 percent of retail prices
of the finished products. In 1939 the cost of production Was 11
partment of

A

(3) L. D. Howell, Marketing and Manufacturing Margins for Textiles, De
Agriculture (1945).
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APPROXIMATE DISTRIBUTION OF WOOL
CONSUMED IN THE UNITED STATES, 1939
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percent of the retail dollar. Figure 4 shows the approximate dis-
tribution of the consumer’s dollar paid for apparel and household B;
goods made of wool, by operations and services.
Wool shorn from the sheep’s back, or wool pulled from dffad
sheep must go through most, and sometimes all, of the following
processes: Gi
Grading: Classifying of entire fleeces, without opening or breaké
ing them, according to fineness, length of fiber, an
suitability for different mill needs. "
Sorting: Breaking up individual fleeces into a number of_quﬂhktJY Ce
lines, according to the uses to which the wool is to ?
put in the mill and also according to the character Ot
evermess of the fleece. Wool sorting requires & 8¢
deal of technical skill.
Blending: Initial stock combination of grease wools.
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Dusting, willowing, picking: Mechanical operation that knocks
out considerable portions of loose matter absorbed by
the fleece in the year’s growth, such as leaf, chaff,
dried grass, pebbles, burrs.

Scouring: Washing and removing as much yolk, suint, grime
and dirt as possible.

Hydro-extracting, whizzing: Taking out excess scouring and
washing liquor and water from the wool that has been
scoured. Leaves wool in damp condition.

Drying:  Actual drying of wool at the right temperature to make
it suitable for further manipulation.

Carbonizing: (optional operation): Treating wool with hydro-
chloric or sulphuric acid bath to reduce any remaining
vegetable matter to carbon, which can be removed
easily.

Blending, oiling, mixing: Making up, layer upon layer, the stocks
to be used in the wool lot. If the mix is not to be an
all-wool yarn or cloth, wool wastes, cotton, rayon, mo-
hair, are placed into the blend at this stage. Oil is
applied mechanically to wool by either brush or spray
at the final mixing picker so that the wool will “work”
better in the machine operations which follow. Mixing
is for the purpose of getting a uniform distribution of
fibers in the blend to make the stock ready for carding.
Original colors begin to lose their individuality and to
merge.

(arding: Opening-up of the matted wool by passing the stock
through a series of rollers on the carding machine.
Carding lays the fibers parallel to some degree, removes
some of the foreign matter, and puts the wool in sliver
form. The last card in the set condenses the sliver
into a roving form. In woolen manufacture carding is
more violent and seeks to lay the fibers in all directions.
Worsted carding aims to separate the fibers, but also
to keep them as nearly parallel as possible.

BMkwashing: An additional washing to remove impurities not
removed in the scouring process, and, impurities ac-
quired during processing. This is neéessary only when
the sliver looks grayish, discolored or dirty.

Gilling: A drawing operation which attenuates the sliver and
gives it a preliminary combing to parallelize the fibers,
in preparation for the combing process. Usually two
or three gilling processes precede combing.

UOmbing; (worsted only): Removes all the short, immature, un-
desirable fibers which are under a certain specified
length. These short fibers are called noils and are
used in spinning yarns used for woolens. The choice,
long fibers are made parallel, and the combed stock,
all the same fiber length, is in sliver, top or slub form.
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Gilling :
Roving:

Spinning:

Twisting:
Spooling:

Warping:
Slashing:

Weaving:

Dyeing:

Finishing:

Usually two gilling processes follow combing and are
performed as explained above.

Sliver is drawn out and twisted slightly in preparation
for spinning.

Final operation in making woolen or worsted yarn,
Final drawing, drafting, twisting, and winding. Spun
yarn is a more or less compact, solid, cohesive group
of fibers that have enough strength to withstand fric-
tion and to give good commercial value in wear. Woolen
yarn is spun on either the mule spinning frame or the
frame; worsted yarn may be spun on one of four ma-
chines: mule frame, ring frame, cap spinning frame,
flyer spinning frame.

Two or more yarns are plied and twisted together.

Yarn is wound onto spools for placing in the warper
creel.

Yarn is wound onto section beams in sheets or banks
for slashing.

Beamed or warped yarn is drawn through starch solu-
tion and wound onto loom beams for weaving.

Weaving is the actual production of cloth or fabric from
yarns. Narrow looms produce fabrics from 36 to 58
inches in width. Average length of piece of cloth is
60 yards. A worsted loom is among the more advanced
pieces of machinery in the wool textile industry.

Wool may be dyed in any stage of manufacture—as
loose scoured wool or stock, as slubbing or top, as yarm,
or as piece goods.

Finishing includes all processes to which woolen and
worsted goods are subjected after they leave the looms
and before they are sold. The primary object of fiplsh-
ing is to enhance the quality of the cloth. ThereIs no
gray goods market in wool, as in cotton, because it 13
the customary practice for the weaver to finish the
cloth.

A flow chart of wool manufacture is shown in Figure a.
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The Wool Textile Industry in the
United States, 1643 to 1948

The first processing of wool in the United States began in
1643 when 20 or more families of wool combers and carders, from
Yorkshire, England, settled in the town of Rowley, Mass. Several
fulling mills were established in that vicinity to prepare the coarse
homespun cloth for wear by special processing. The early wool
mills were the outgrowth of these fulling mills. The first factory
in which wool was spun by power machinery was established in
Connecticut in 1788. The industry had a slow beginning because
wool was scarce—the Indians had no sheep—and the first wool
was provided the colonists by England. Later competition from
imported British goods hampered the native production of wool
products.

The early development of wool manufacturing consisted main-
ly of the making of woolen goods, and the weaving of woolen cloth
was a household industry until the beginning of the 19th Century.
Worsteds did not attain commercial importance until the invention
of power machinery for combing wool, about 1860.

Until the Civil War the United States relied on foreign sources
for a considerable part of its needs for wool products, because of
the small supply of long-staple combing wool in this country, and
because of the lack of power combing machinery. The Recipracity
Treaty with Canada, which was in effect from 1854-66, provided a
supply of long staple wool, and at about the same time a power
wool combing machine was invented by the British. The Civil War
created a great demand for worsteds for army uniforms, and the
shortage of cotton made many New England cotton mills turn to
manufacturing worsteds. With the development of improved ma-
chinery for cleaning wool, as well as the perfecting of combing
machinery, almost all types of wool could be combed by 1900, Qﬂd
consequently could be used in the manufacture of worsteds, which
were rapidly gaining consumer preference. The rise of the worsted

" industry, from 1870-1900 also was aided by upbreeding of shelep.
tariff legislation, and the establishment of large mills with foreigh
capital. At the same time, hundreds of small woolen mills weré
closed down.

The effect of World War I was to stimulate the demand for
woolens especially, but there was an increase in the consumption
of both types of fabrics until 1920, when wool goods began to lose
their popularity. After the middle 1920’s there was a steady de-
cline in wool production machinery, as indicated in Table _I, (ap-
pendix) and a trend toward multiple shift operations. During the
period 1926-1931, the industry attempted to adjust its productive
capacity to the declining market. Most large mills reduced their
equipment and closed their less efficient plants. The number Od
mills in operation declined from 365 in 1927 to 286 in 1930, an
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the number of looms available for production was reduced from
65,261 to 42,620. Many mills during this period were using equip-
ment which was 25 to 50 years old. (4) The wool industry, like the
textile industry as a whole, was depressed during the 1930’s, and
did not recover until about 1938. The wool textile industry has
been enjoying a period of prosperity, but many of its plants are
still equipped with old machinery.

The conditions under which the wool industry operates were
developed during a period when ownership, financial policy, trans-
portation facilities, manufacturing experience, and buying habits
all combined to concentrate the manufacture of woolens and wor-
steds in New England; and the industry has resisted decentrali-
zation longer than other industries formerly concentrated in the
Northeast. The worsted industry is among the five most localized
industries in the United States, and the woolen industry is only
slightly less localized. (4a). Few wool manufacturing establish-
ments have developed in or near the wool producing sections of the
country. The reason most often cited for this concentration of the
industry in the Northeast is the location in Boston of the extensive
facilities for receiving, storing, preparing and grading wool. This
system is so firmly entrenched that most of the wool consumed in
the United States is purchased through the Boston markets; and
most of the experienced wool graders, sorters, and buyers make
their headquarters in Boston. The existing system also is sup-
ported by the buying habits of the garment making industry, which
is the primary customer of woolen and worsted mills. The worsted
industry is especially sensitive to style and, since most fabrics are
styled by the weaver, manufacturers feel it necessary to maintain
dose contact with the New York market and give preference to
locations within a few hours travel of this style center.

The intermediate manufacturing processes of wool were con-
tenirated in New England almost completely in the 1930’s. In
1936, there were 20 establishments engaged primarily in wool
stouring, largely on commission; and all except a few which were
Oberated in connection with wool pulleries at slaughter houses,
Were located in New England.

There were only 10 or 12 topmakers, who bought raw wool
and had it combed to their specifications, and they all had their
leadquarters in Boston. There were only 12 commission combers,
and all were located in Massachusetts and Rhode Island, within
150 miles of Boston. Table II (appendix) based on 1939 census,
ShO.WS the number and location of wool establishments in the
United States at that time. Only two Texas woolen mills are in-
duded; hoth of these mills, one of which was at Eldorado, in West
€Xas, were producing blankets.

: In 1943, Massachusetts was still the most important state in
S of the amount of apparel wool machinery, as indicated by

(t} i

M;)C;"ﬂ E. Fraser and George F. Doriot, Analyzing Our Industries, New York (1932).
V. Sargent Florence, Investment, Location, and Size of Plant, Macmillan Co., New
ork, (1948).
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Table III (appendix). At that time, 70 percent of the 2,582 wor-
sted combs in place in the United States were in the New England
area, with approximately 44 percent of the total in Massachusetts.
About 71 percent of the 1,957,593 worsted spindles in place were
in New England, with about 35 percent of the total in Massachu-
setts. However, the distribution of the 1,635,550 woolen spindles
in place was more widespread; only 52 percent of the woolen spin-
dles were in New England, and only 20 percent were in Massachu-
setts. The Middle Atlantic States had about 25 percent of the total
woolen spindles and the Southern, North Central, and Western
regions had about 23 percent of the total. Of the 42,213 woolen
and worsted looms in place, 59 percent were in New England, with
about 25 percent in Massachusetts and about 23 percent in the Mid-
dle Atlantic States. (5).

These figures indicate that the manufacture of woolen goods
is more widely distributed than the manufacture of worsted goods.
There are several reasons for this relatively wide dispersion of
woolen mills. First, raw materials for woolen mills are more read-
ily available and are not subject to the intricate marketing and
combing processes which characterize the worsted material’s tops.
The woolen mills use shorter and weaker wool fibers, and noils,
which are obtained from the worsted top combing process. In ad-
dition, woolen mills use large quantities of waste, reused and re-
processed wool, as well as cotton and rayon.

Another reason for the relatively wide distribution of woolen
mills is that they are operated on a much smaller scale than those
for worsted manufacturing. In most of the worsted industry there
is a concentration of equipment in large plants. For instance, more
than half of the total worsted equipment in 1943 was located in
less than 20 percent of the reporting establishments.

The products of woolen mills include many fabrics not subject
to styling, such as blankets, and these can be manufactured on a
quantity production basis. Woolen mills therefore do not needlthe
proximity to their markets, nor as much skilled labor as is required
by worsted mills.

There has been some movement of wool manufacturing to the
Southeast in recent years. This movement has been attribut'ed
mainly to comparatively economical manufacturing costs, pri-
cipally labor. The Southwest has no advantage over the North-
east in the cost of assembling raw materials nor in delivery t0
markets, but it has a reservoir of skilled labor trained in the ex
tensive cotton manufacturing industry. Many Southern operators
have the technical knowledge to operate wool spinning plants be-
cause the processes involved are similar to cotton spinr}ing; In
fact, it is possible to spin worsted yarns on cotton spinning méd:
chinery.

The Eldorado mill still purchases scoured wool, cards and
spins woolen yarns, weaves blankets, and dyes and finishes thern

(5) Bulletin of the National Assoclation of Wool Manufacturers, Boston, (1947)-
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and makes sales direct. Within the last few years two scouring
plants have been established in Texas, and both do commission
scouring. One of these scouring plants also combs tops which are
shipped to worsted spinning plants in the East. Furthermore,
within the last two years, this plant has installed spinning ma-
chinery and now sells yarns also. Two woolen mills have made
plans to move to West Texas this year, one to Brownwood and the
other to Marble Falls. Both will purchase scoured wool and spin
and weave it into woolen fabrics.
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The Marketing of Wool and
Wool Textiles

Marketing of raw wool. The marketing of wool probably is
more concentrated than that of any other important commodity.
Although the wool market in the United States handles from 500-
000,000 to 700,000,000 pounds of wool annually, and the valuation
may range from $112,000,000 to $350,000,000, there is no estab-
lished public market, and practically all the wool is bought and
sold by private agreement.

Boston is the leading wool market of this country and the sec-
ond largest wool market in the world. Because Boston has a com-
bination of port facilities and storage capacity for receiving both
domestic and foreign wool, the city handles approximately 75 per-
cent of the domestic wool and occasionally as much as 75 percent
of the imported wool. Also, Philadelphia handles considerable
quantities of domestic and foreign wools, and New York receives
a large amount of imported wools.

The wool grower markets his wool by one of four principal
methods:

1. Outright sale.
The grower sells the short wool to the resident agent of
the wool dealer or to the wool manufacturer. About 60
percent of the annual clip is handled by dealers otherwise
than on consignment. From 5 to 10 percent of the annual
clip is bought by manufacturers in the producing ared.
2. Contracting.
The wool dealer contracts for the wool before it is shorn.
This method is used when the demand for wool is strong.

3. Consigning wool. : !
The wool is shipped to a wool warehouse company Which
grades it and holds it for inspection and purchase by 4
dealer or mill agent; the ‘grower receives the ‘selling price
less the handling charges. This method is used when
prices at shearing time are unsatisfactory to the growers.

4, Cooperative marketing.
Growers associate to sell wool cooperatively through &
single agency. This system is used in ten major wool
growing states, including Texas.

Most local marketing associations are members of the NatiO{Ifi1
Wool Marketing Corporation, in Boston, to which they consi?
their wool for sale. The corporation advances money on account,
and the local organization distributes these partial payments to
member growers. Direct buying by manufacturers is more ger
eral in Texas than in other states because of the uniformity ¢
Texas wools, the high concentration of production in a limited aréd
and the fact that most Texas wool passes through well organt
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warehouses where it readily may be inspected. However, nearly
all Texas wools are sold through commission dealers who maintain
large warehouses in the principal cities of the producing area. The
commission charged usually is l4c per pound, although a few
dealers charge 1lc per pound. (6) Wool delivered to the ware-
house usually is in the original bag approximately five feet long
and weighing an average of 210 pounds. Fleeces are roughly sorted
but not carefully graded. Three kinds of wool prices are quoted
in Texas, 12 months, 8 months and fall wools. Wool is sold on a
delivered basis, for cash, and the buyer estimates the probable
shrinkage before offering a price.

The resident agent buys wool on instructions and within price
limits given him either by the dealer whom he represents or by
the traveling buyer of the dealer. If the Boston dealer already
sold the wool to a consumer, the dealer has the wool shipped di-
rectly to the mill of the buyer; otherwise, the wool is shipped to
the dealers’ warehouse in Boston.

When fleece wool arrives at the warehouse it is graded for
average fineness of fiber, strength, and length of fiber. Because
of the great variation in grades of wool, not only between fleeces,
but even in the same fleece, precise grading is necessary. The
necessity for expert grading of varied stocks of wool is the reason
most commonly given for the concentration of stocks in two or
three wool centers. The dealers near the manufacturers perform
the function of carefully grading the wool and maintaining large
lots so that they can meet the manufacturers’ requirements for
particular grades and types of wool.

Actual inspection before purchase is the general practice in
the wool market. The grade designations for wool are not as stan-
dardized as those for cotton, and the .ndustry apparently has re
sisted complete acceptance of Government standards, which in the
tase of cotton permit wide scale purchasing without inspection.

The Boston wool market not only serves as a reservoir for
Supplying manufacturer’s needs, which can be bought in small lots
and trucked to individual manufacturers in an overnight haul from
Boston, but Summer Street also finances a large part of the wool
clip of the entire country. The wool dealers finance wool stock to
the growers through Boston banks, and through these banks they

0 play an important part in financing manufacturers.

Boston dealers sell apparel wool to hundreds of consuming
buyers. In 1939, for instance, there were 80 customers in the wor-
SFEd branch and 400 in the woolen branch of the industry. At that
lime it was estimated that over half of the domestic clip was con-
sumed by about 10 large companies. About 45 percent of the clip
Was taken by topmakers and about 55 percent was bought by wool-
0 manufacturers and by worsted manufacturers who made their
oWn tops, (7).

® 1 3 Hamilton, Trends in the Shop and Wool Industry, Texas Agricultural Experi-
i Ment Station, (1945).

Alston H. Garside, Wool and the Wool Trade, New York, (1939).
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Marketing of scoured wool. Scoured wool is wool that has
been put through the cleaning process to remove the natural grease
and impurities, but has not been processed further. The market
for scoured wool is limited to woolen manufacturers, because it is
the established practice of worsted manufacturers and topmakers
all over the world to purchase wool in the grease and do the scour-
ing themselves, or have the wool scoured to their specifications.
Most worsted processors prefer to make the original examination
of the lot of wool to determine grade length, character and uni-
formity before scouring. In 1939, 15 to 20 percent of the shorn
wool and 40 to 50 percent of the pulled wool was scoured before
it reached the consumer. Pulled wool usually constitutes about
20 percent of the annual production, and is incidental to the slaugh-
ter of sheep in the meat packing centers. Scoured wool, like raw
wool, is sold for cash, to wool merchants and to some extent to
wool manufacturers, for whom the scouring mills may do work on
commission basis.

The separation of a distinct wool-scouring industry often has
been suggested. To persons unfamiliar with the industry, this
preliminary processing in the growing area would appear to have
some advantages, because the sale of scoured wool would eliminate
the paying of freight on grease and dirt which may constitute as
much as 60 percent of the weight of grease wool, and because it
would allow manufacturers to purchase only those sorts which they
needed. These advantages apparently are outweighed by the manu-
facturer’s desire to do his own sorting and scouring, or to have
scouring done to his specifications; also advantages are mitigated
by the fact that scoured wool has a tendency to mat when packed
for shipment. In manufacturing operations, the matting of wool
is believed to result in broken staple. For this reason, worsted top
manufacturers will not accept it, but since length of staple is not
important in manufacturing of woolens, manufacturers buy scoured
wool. (8)

Marketing of Noils. Noils are the short or broken wool fibers
removed in the combing process; and usually are sold by the top-
makers or worsted manufacturers to woolen yarn spinners, who
blend them with other fibers in the production of woolen yarns.
The price of noils fluctuates according to source, cleanliness, an
length. The price of Bradford noils generally is two-thirds of the
price of the scoured wool used; the price of French noils is 53 per
cent of the scoured wool price. The Boston wool market also han-
dles the sale of noils and tops.

Marketing of Tops. Wool tops are combed wool sliver from
which the shorter fibers, or noils, have been removed by the comb-
ing process. Commercial tops usually range from 4 to 9 per
yards and are wound into balls ranging from 5 to 15 pounds. TOQS:
an intermediate product in making worsted yarn, are marketed It
recognized grades, identical with the grades of wool from whic
they are made. Tops are produced from both the English, or Brad:

(8) Arthur H. Cole, The American Wool Manufacture, vol. II, Cambridge, (1926)-
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ford, and the French systems of worsted yarns preparation; that

& olled combing and dry combing systems. See flow sheet
Figure 6),

In the Bradford system, mineral or olive oil is added during
€ combing process, making the fiber more pliable and easier to
Tandle, Particularly with reference to the coarser grades of wool.

€ 1_"rench System of dry cornbing ordinarily is used preparatory
to SPinning the finer grades of wool, which are used most frequent-
1 for Women's wear. French spun yarn usually is more expensive.

¢ Worsted yarn for men’s medium or better grade suitings is
STPUH from tops produced on the English or Bradford system. (9)
%5 can be processed into yarn by the conventional worsted spin-

(t)
)N““Uﬂal Bureau of Economic Research, Textile Markets, New York, (1939).
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ning systems, or by the modified cotton spinning system, com-
monly termed the American system. The latter is comparatively

new, but rapidly is gaining favor with manufacturers because it
allows greater economies for certain uses.

Tops are sold on a credit basis in conslderable volume to wor-
sted yarn spinners. The topmaker is the agent who buys raw
wool and has it sorted, scoured and combed into tops by commis-
sion combers. The commission combers do not take title to the
wool, but receive a fixed fee for combing wool according to the
specifications of the topmaker. The topmaker usually does not
handle the physical storage and transportation. Raw wool is ship-
ped directly from the wool dealer’s warehouse to the combers
plant. Storage of wool and tops is done by the combers, and trans-
portation is handled by combers or spinners or by established car-
riers. The Wool associates of the New York Cotton Exchange han-
dle wool top futures on the basis of a standard combed wool top,
which is a 64s oil combed top from domestic shorn wools. All
other deliverable grades are based on that standard.

The organization of topmaking as a specialized segment of
the wool industry in this country, rather than as a part of the
vertically integrated process of worsted manufacturing, expanded
rapidly in the pre-war years. In 1929, only 25 percent of the wool
used by worsted mills was bought in the form of tops, and by 1939
this amount had increased to approximately 50 percent. (10)

Of the tops produced in 1939 only 3 percent was reported as
made for sale, about 44 percent was combed on commission. The
remaining 53 percent was made for their own account by the mills
in which the tops were used. In 1946, approximately 75 percent
of the top making machinery in the United States was located in
integrated mills, which made more advanced products from tops.
(11)

Several reasons have been given for the organization of this
new market in the chain of manufacturing. The worsted mant-
facturer who buys tops shifts part of his inventory risk, sinc
tops can be bought in smaller quantities than raw wool and can
be bought nearer to the time of actual use. Specialist topmakfirs
can produce desired qualities of tops at lower costs by selecting
the right wools and blending them in the right proportions. Top-
makers also can operate more economically, because they can kE'SP
the equipment of the commission combers operating at a steadier
rate than that of mills with their own combing departments.

Marketing of yarn. Woolen spun yarn is made from fibers of
varying lengths from less than one inch up to more than two
inches; these fibers are twisted into a yarn with the fibers inter
laced in every direction. In manufacturing woolen spun yarb
so-called wool substitutes are almost as important as raw WOk
Raw wool may be blended in varying amounts with reworked and

w York, (1939

(10) National Bureau of Economic Research, Textile Markets, Ne o
U. S. Tariff Comi:

(11) Trade Agreement Digests, Vol. XI, Wool and Manufacturers,
sion, (1946).
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reprocessed wool, noils, cotton, rayon, wool waste, and/or other
wastes. Manufacturers of woolen cloth usually spin their own
yarn, because woolen yarns vary considerably; worsted yarns, on
the other hand, are a standardized product. Worsted sales yarn
is made in a great variety of weights, constructions, colors, and
grades, but spinners of sales yarn tend to specialize in making a
relatively narrow range of types and grades of yarn. Almost all
the woolen yarn and about 60 percent of the worsted yarn spun
in the United States in 1946 was produced by integrated mills
which used the yarn in weaving cloth on their own looms.

Yarn also is manufactured for sale by large integrated mills
and by separate spinning mills. This yarn is sold in about equal
amounts to worsted cloth manufacturers and to the knit goods
industry. Weaving yarn customarily is sold by the spinner directly
to the weaver, while knitting yarn is sold both direct and through

jobbers, who also may dye yarns to specified colors and package
them.

Marketing of blankets. Blankets are sold by the manufacturers
directly to retailers or to wholesalers serving the retail trade.
Blanket manufacturers on their own account do more advertising
lo stimulate public preference for their product than any other
segment of the wool industry. The reason probably is that blank-
&fs comprise the only major product that reaches the ultimate con-
Sumer in the same form in which it leaves the mill.

Marketing of Fabrics. Because the greatest portion of wool
Woven goods is used in apparel, the industry is especially sensitive
10 style. The burden of rapid style changes falls on the manufac-
turers, because most wool fabrics are yarn-dyed and consequently
are styled by the weaver.

~ Woven goods produced in woolen and worsted mills are sold
directly to the clothing and garment trades for manufacture into
dparel. These sales are made through selling offices owned or
tntrolled by the mills, or through sales agencies which receive a
“mmission. Sales through jobbers are more common in the wo-
men's wear trade; also jobbers sell retailers wool piece goods for
Over-the-counter sale. Credit risks may be assumed by the mill
o the sales agency or they may be transferred to a factor, in
Which case the factor makes immediate payment of the account
1o the mill, less the service charge. The factor also may lend
money to the mill for plant modernization, procurement of raw
materials, or working funds.
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Markets for the Industry’s Products

Since the war the United States has consumed annually al-
most twice as much wool of all types as in pre-war years, and this
country has become the largest wool consuming nation in the
world. This remarkable doubling of wool consumption in ten years
has been attributed to the following main causes : (1) the in-
crease in population; (2) ihcreased purchasing power; (3) the
relative shortage of durable goods, freeing incomes for expendi-
tures on clothing and textiles; (4) growing appreciation of the
value of wool garments, from experience in the armed forces and
from foreign travel during the war; (5) compulsory disclosure
of the fiber content of wool fabrics under the Wool Products La-
beling Act of 1939; and (6) effects of sustained wool promotion
and publicity of trade organizations.

The consumption of apparel class wools has increased more
than other types, and in 1947 consumption of apparel wools was
more than 80 percent higher than before the war. Apparel wool
consumption rose from the 1938 level of 220,000,000 pounds, scour-
ed basis to 610,000,000 pounds in 1946, and fell to 526,000,000
pounds in 1947. (12)

The most marked change in apparel wool consumption has
been in the proportion of foreign wools used. This country does
not produce enough wool for its own needs, and a substantial
quantity is imported each year. Between 1921 and 1930, approxi-
mately 35 percent of all of the apparel class wool consumed was
imported. As shown in Table IV (appendix) by 1936-1939 the im-
ports had dropped to 23 percent of total consumption, and that
since early 1940, the proportion of wool imports has increased S0
much that they have exceeded domestic wool consumption. For-
eign wool accounted for 82 percent of total consumption in 19'%6,
but the proportion declined to about 60 percent in 1948. This shift
from domestic to foreign wools was mainly a matter of relative
prices. During most of the period 1942-1946, the Commcdltly
Credit Corporation was purchasing the bulk of the domestic clip
at guaranteed prices and, because it was prohibited by law from
selling under parity, it built up stocks of wool which could not bé
disposed of in competition with the lower-priced foreign WoC%
In 1947, the prices of foreign wools became higher than prices fof
comparable domestic wool. (13)

Domestic wool production has declined since the beginning of
the war. It was estimated that the 1948 wool clip will be 6 per-
cent smaller than 1947 clip, 33 percent below the 1937-1946 averagt
and the smallest production since 1923. Because of the contll]‘l?d
demand for meat and the prevailing higher production costs, it 18
likely that the increased dependence on imported apparel WOPS
will continue. The demand for fine wools has increased, and fir®
wools are accounting for a higher proportion of total consumptio

31, 1948)-

(12) International Wool Secretariat, The Wool Digest, New York, (May 18)
31, 1945).

(13) International Wool Secretariat, The Wool Digest, New York, (May
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than before the war. The normal wool clip of the United States
is approximately 50 percent Fine, 64’s and finer but the Texas
cip is over 90 percent Fine. World consumption of Fine grade
wools has increased 10 to 15 percent while production of the finer
grades throughout the world has declined 42 percent.

Although the over-all demand for wool has increased, per
capita consumption of wool in the United States has not increased
as fast as per capita consumption of rayon and other synthetic
fibers. Increase in consumption of the latter was due in part to
stoppage of silk imports. Wool gains were made without the aid
of elimination of competing fibers. The following table shows
the per capita consumption of the major fibers since 1936.

U. S. CIVILIAN PER CAPITA FIBER CONSUMPTION
NET POUNDS PER PERSON

Period Cotton Rayon Wool Total
1936-1940 25.2 3.0 2.8 31.0
19411945 24.8 4.3 3.1 32.2
1946 30.9 6.0 5.3 42.2
1947 27.0 6.3 4.9 38.2

Over-all consumption of wool was approximately doubled
during the years, 1924 to 1947 (Figure 7). Consumption of cotton
was slightly less than doubled and that of rayon was increased ap-
proximately twenty-five fold, during the same period. However,
the consumption of rayon was only about one-tenth that of wool
at the beginning of the period. Much of the increase in cotton and
rayon consumptions has been in the industrial goods market. Wool
still is used mainly for consumer goods. Furthermore, both the
totton and the rayon producers have been highly active in the
field of promotion and research. Unfortunately this is not true
of the wool producers.

Wool consumption may be expected to continue at high levels
as world clothing needs continue to be met, but price considera-
lions probably will be a more important factor than heretofore.
The graph (Figure 8) shows how the price of wool has climbed
ftom a low of approximately 36c a pound in 1932 to about $1.48
the middle of 1948. Rayon prices, on the other hand, declined
unil 1946. Current price of Texas Fine, 64s, wool is about $1.70.
Rayon, as yet a minor competitor of wool, is quite certain to pre-
sent stronger competition as time goes on. Some levelling off
' Wool consumption may occur in Western Hemisphere countries,
duglto increasing competition from other fibers as well as to avail-
ability of certain consumer goods and resistance to high prices.

ilitary requirements, however, may help to maintain high con-
Sumption levels ahead in the United States and Canada.

Another factor which influences the market for wool products
Sthe rate of replacement of world manufacturing facilities. Post-
Yar wool-textile progress has been excellent in Western Europe,
Ut it has not been uniform in war-damaged sections. According

(14) :
) Textile Economics Bureau, Inc., Rayon Organon, (March, 7948).
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to available reports, areas outside the iron curtain are ahead of
those behind it. Behind the iron curtain, nationalization of wool
industries and shortages of equipment, material and labor are de-
laying factors. In other areas, yarn and fabric production are be-
ginning to compare favorably with prewar rates. In the occupied
countries—Germany and Japan—raw material shortages, the need
to reestablish foreign markets, political controls and other ab-
normal factors are retarding improvement. (15)

The most important factor affecting the market for wool
textiles is the American buying power, determined by popula-
tion growth and levels of income and prices. The population of
the United States increased from 131,600,000 in 1940 to an esti-
mated 145,300,000 by January 1, 1948. The greatest annual in-
crease in population ever to occur in the United States took place
in 1947. Texas population rose about 10 percent as compared to
a 4 percent regional gain. (16) National per capita income in-
creased from $539 in 1939 to $1200 in 1946; total income in Texas
went up 150 percent as compared to 145 percent for the Southwest
and 130 percent for the entire country.

Technological changes in the textile industry, including im-
proved machinery, and wool research have resulted in better util-
ity and greater usage for wool. Research has been along four
dosely related lines, especially with respect to military uses: im-
provement through fabric construction; increased resistance
through finishing and after treatment; establishment of wvalid
testing techniques; and improvement of garment design. New
functional finishes such as water-repellents; fungicides; weather-
resistant, wear-resistant and shrink-resistant treatments, and
moth-proofing are being developed and applied to wool fabrics.
Also, improved dye methods are receiving attention. (17) New
levelopments in machinery include the new American system of
Worsted spinning, and improvements to conventional type worsted
machinery,

The population center of the United States has been moving
Westward, and the number of wholesale and retail outlets in Texas

ta}l;d the Western states has increased tremendously since before
e war,

_The market for the intermediate products of wool manufac-
turing, wool tops, and worsted sales yarn, is concentrated in the
Northwest, where approximately 95 percent of the worsted spindles
and 84 percent of the looms ‘are located.

The market for fabrics produced from these intermediate pro-
ducts is more widely distributed, and since the large part of mill
Salesl are direct to garment makers, the markets are the various
tothing centers of the country. The women’s garment industry

g:: inlemational Wool Secretariat, The Wool Digest, (October 5, 1948).
BE;;:? 0‘;"&“‘“*10!1 Reports: Population Estimates, U. S. Department of Commerce,
e Census, (March 10, 1948).
@ ;ttl:l New American Market, Reprinted from Business Week, (July 26, 1947).
Ce of the Quartermaster General, Military Planning Division, Research and

Development Branch, Textile Series Report No. 25—Areas of Quartermaster Re.
Search in Textiles.
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AAYON ORGANON, TEXTILE ECONOMICS BUREAU INC.

is centered to a great extent in New York, but men’s clothing is
manufactured in large quantities in other centers, such as Phila-
delphia, Cleveland, etc. A clothing industry has developed in Cali-
fornia, and fabrics purchased from mills in the East are manufac-
tured into wool trousers, sport shirts, suits and coats. Los Angeles
has become a major 'style center in the Far West and is the point
of origin of the distinctive California styles. In the Southwest
a major apparel center is Dallas, especially with reference to styled
garments, and San Antonio with special reference to military
clothes. St. Louis and Chicago are garment centers in the Mid-
west.

Wool textile manufacturing requires power and labor at com-
petitive rates, with large manufacturing sites in localities where
conditions permit reasonable living expenses. Large supplies of
soft water are needed for wool scouring and finishing; and good
transportation facilities from the mills to the market are required.

Power and labor at competitive rates can be supplied in any
section of West Texas, and transportation facilities are adequate.
Plentiful supplies of good water can be found in certain parts of
this area. The technical problems of wool manufacturing are not
too difficult to overcome. The marketing problems of a new seg-
ment of the industry outside the realm of present marketing prac-
tice of the industry should be examined thoroughly. The problem
of providing wool in sufficient variety to attract miscellaneous
woolen and worsted manufacturing is complicated, because the
present system of marketing grease wool and blending it for manu-
facture is all set up to perpetuate the concentration of these in-
dustries in eastern seaboard markets.

To successfully operate a mill, it would be necessary to have
someone connected with the organization who has an intimate
}(nowledge of the wool market, both in buying the raw wool and
in selling the finished product. However, this apparently does not
present too great an obstacle since a worsted tops plant was estab-
lished in Texas several years ago, subsequently expanded to make
yarns, and is expected to produce finished fabrics eventually. Fur-
thermore, a wool scouring plant and two woolen mills have been

but into operation recently, or will be put into operation in the
Near future.

IThe wool textile industry in some respects would be more
desirable than the cotton textile industry if a distinction is to be
made; wages are higher; its products sell at higher prices; and
€Xas wool is suited to the highest quality goods whereas much
of Texas cotton is not suited to top quality goods. However, there
dre certain requirements which must be discussed in greater de-
tail in order that potential investors or industry-seeking localities
My decide for themselves the suitability of various areas to cer-
tﬂmf Wool manufacturing enterprises. Exact locational advantages
0 investment requirements cannot be presented in a survey of
1S type, but certain general requirements can be presented to pro-
Vide a hasis for further detailed industrial surveys.
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Capital Investment Requirements

Within a given area where conditions are favorable for de-
velopment of an industry, the exact location of a plant may be
determined less by technical advantages than by the residence of
an individual who controls sufficient capital to promote local in-
dustry, or by the alertness of a locality in attracting industry by
effective promotion. Familiar examples of how the location of in-
dustries has been affected by local residents with capital to invest,
or with the ability to obtain capital, may be found in virtually
every industrial center of the United States.

The capital needed to establish units of the woolen and wor-
sted textile industry ranges from relatively small to comparatively
large amounts, depending upon the size and type of manufacturing
organization. In the woolen industry 50% of the total wage earn-
ers employed are in mills of 101 to 500 persons; and 50% of the
total employees in the worsted industry are in plants of 500 to
1,000 workers. (18)

In 1939 only 64 of 583 regular woolen and worsted manufac-
turers and only 27 to 76 contract factories were non-corporate
establishments. In 1946 most woolen and worsted firms had a
capitalization of less than $1,000,000 but several were large cor-
porations of which fewer than six accounted for about one-fourth
of the total output of the industry. Worsted manufacturing is
done on a larger scale than woolen production, and worsteds re-
quire a much greater capitalization than woolens. The first wor-
steds require a much greater capitalization than woolens. The
first worsted mills erected in the United States were large ven-
tures, capitalized at about $1,000,000 each. The average invest-
ment per worsted mill between 1870 and 1923 ranged from $100,000
to $500,000, while investment in individual woolen mills rarely ex-
ceeded $100,000. (19) Considerable foreign capital was invested
in the production of worsteds in the United States. :

The capitalization of individual plants for intermediate pro-
cessing and manufacture of wool.is considerably less than that
of weaving mills or integrated establishments. A small plant for
dry cleaning wool was established in 1947 to cost $1,000,000. In
1945, a wool scouring plant capable of producing 5,000 pounds of
scoured wool per day was reported to cost $200,000. At the same
time a commission scouring plant to produce 10,000 pounds of tops
per day was reported to cost $1,000,000. (20) A Southeastern
plant which will manufacture upholstery fabrics and employ 200
workers, is estimated to cost $500,000. (21)

One modern scouring train has a capacity to produce 1000
New

(18) P. Sargent Florence, Investment, Location, and Size of Plant, Macmillan Co.,
York, (1948).

(19) Charles E. Artman, Industrial Structure of New England, U, S. Department of Com-
merce, Washington, (1930).

(20) Lockwood Greene Engineers, Inc. “Woolen and Worsted Manufacturing i“lgzg;‘
souri’’, Report for the Missouri Department of Resources and Development, ;

(21) News About Mills, Textile World, (May, 1948).
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pounds of clean wool per hour; based on 50 percent shrinkage, this
would be 2000 pounds of grease wool. Assuming 250 working days
and running the plant 24 hours a day, this would mean a capacity
of 12,000,000 pounds per annum of grease wool. This machinery
could be operated at three-quarters capacity economically, 9,000,000
pounds a year. (22) Operation at a lower capacity probably would
not be economical. Cost of this machinery installed would be about
$65,000, and delivery is 14 to 15 months. Lanolin recovery equip-
ment would cost about $25,000 more.

A smaller scouring unit, which has a capacity of 500 pounds
of clean wool per hour and which includes lanolin recovery equip-
ment, is quoted at approximately $55,500 f.o.b. factory. Delivery
is one year.

Equipment to produce 16,800 pounds of 64s Bradford tops,
from scoured wool, per 80 hours will cost approximately $272,000
fo.b. New York harbor. To produce this amount of Bradford tops
from grease wool would require an outlay of approximately $327,-
500 plus freight and erection costs, for machinery. A Bradford
drawing and spinning unit to produce 16,000 pounds of 1/30s yarn
in 80 hours would cost approximately $451,000 f.o.b. New York
harbor., Machinery to produce 16,000 pounds of 1/30s yarn from
grease wool would cost approximately $778,500 plus freight and
erection costs. Delivery on this equipment is from 2 to 214 years.

A completely integrated mill for producing finished serge
from grease wool, with the Bradford system, would entail a ma-
chinery cost of an estimated $1,125,000 plus freight and erection.
A new mill of this capacity, with building and installation costs
and costs of all necessary accessory equipment to begin operation,
would cost possibly $1,750,000 to $2,000,000. This is a capital in-
\(estment cost of approximately $110 to $125 per pound of produc-
tion-per-week or $96 to $109 per yard of cloth-per week. For an
estimated average service life of 25 years for the mill and equip-
ment, initial capital investment cost chargeable to every yard of
cloth produced would be approximately 7.65¢ - 8.76c.

A French type carding and combing unit to produce 24,000 .
bounds of tops from scoured wool would cost $363,505. To produce
the same quantity of tops from grease wool would involve an ex-
penditure of $419,000 for machinery. A French type drawing and
SPinning unit to produce 24,000 pounds of 1/30s yarn per 80 hours,
from tops would cost approximately $527,300. Machinery to pro-
du‘?e.24,000 pounds per 80 hours, from grease wool would cost ap-
Dloximately $946,300. No freight or erection costs are included
I these figures, and delivery dates are approximately three years
ftom receipt of orders. Complete machinery cost for producing
thlg Same quantity of finished serve is an estimated $1,390,000.
EStl{nated cost of new mill is $2,100,000 to $2,350,000. Initial capi-
@l investment cost chargeable to every yard of goods produced
Would be approximately 6.12c - 6.85c.

(22) John

B W. Bartram, Wool Scouring, Could It Be a Profitable Business in Colorado,

Ureau of Business Research, University of Colorado, Boulder, (December, 1946).
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The American, or modified wool, system drawing and spin-
ning machinery costs an estimated $75 a spindle. It is said that
this system requires much more uniform tops than do the Brad-
ford or French systems. In some respects it is simpler than either
of the conventional systems of worsted spinning, and should allow
certain labor economies. Cost of a new mill using this equipment
is comparable to that of one using the French system.

These are fairly representative examples of worsted mills.
However, the exact amount of capitalization required for a textile
mill only can be approximated, since investment requirements vary
according to size and location of the mill, products to be manu-
factured, business conditions at the time of building, and whether
the plant is to be equipped with new or used machinery.

The woolen and worsted industries as presently set up have
relatively small investments per wage earner. Two reasons for
this are: multiple-shift operations have been common in recent
years, so that more workers are employed for the same amount of
machinery and accumulated depreciation of plant and equipment
over several decades has resulted in a sharp write-down of the
book values of many mills.

The argument that a new plant in an undeveloped area would
be at a competitive disadvantage with existing plants is valid but
this argument does not apply to the textile industry any more than
to any other industry, and apparently industry in general has
decided to decentralize. The greatest industrial expansion is taking
place west of the Mississippi River; 1947 estimates showed that
while 31.8 percent of the population of the United States was west
of the Mississippi, 32.1 percent of the new plants and 39.9 percent
of the new industrial investment were located in that area. Texas
ranks sixth in population, but this state has had the greatest ii-
dustrial investment since the war, with $230,800,000 spent for ex-
pansion. California, which now is the third ranking state in popu-
lation, has had the second largest investment in new industry, a
total of $141,400,000.

The greatest portion of new industrial capital is going into rela-
tively undeveloped localities, and 46 percent of all major industrial
expansion projects undertaken since 1945 are in cities under 50,000
population. (23) The preference of the textile industry has always
been for locations in small communities. The most favorable lo-
cations for cotton mills are in comparatively small, well-housed
communities of less than 25,000 population, where a labor force
can be recruited without bringing in workers from other places,
and where there is sufficient housing to relieve the mill of the ne-
cessity of building houses for its employees. In the North, most
wage jobs in the textile industry are in the principal cities of I
dustrial areas, peripheries of such areas, and in important indus-
trial counties. In the South on the other hand, more than half °‘
the textile wage earners are found in predominantly rural areas:
and most of the remainder are found in industrial counties, oufside

(23) Public Administration Clearing House, News Bulletin, (March 29, 1948).
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industrial areas. Many textile plants recently moved to the South-
east have located in communities of less than 10,000 population.
West Texas cities generally are small. One has a greater popula-
tion than 200,000, one has more than 100,000, several are larger
than 50,000 and approximately 12 are in the 10,000 to 20,000 class.
The great majority of West Texas communities have less than
10,000 inhabitants.

Climatic conditions are not controlling factors in the loca-
tion of manufacturing plants, but a factory located in a mild
dimate, such as is general in West Texas, has the advantage of
eqerating with relatively low fuel and maintenance costs. One
reason often cited for the location of the textile industry in New
England is the existence of a cool, moist climate which makes the
yarn more pliable and less likely to break. The manufacture of
good yarn and cloth requires both humidity and temperature con-
trol, but the locational significance of temperature and relative
humidity have been lessened by the introduction of air-condition-
ing, which permits year-round temperature control combined with
air purification and humidity control. While climatic conditions
have become less important, physical characteristics of industrial
sites are more important now than formerly. Exact selection of
a site may be determined by subsurface features, such as the
strength of the strata for supporting the weight of buildings and
gquipment or for preventing vibration of machinery; floor and
structure vibrations constitute a problem which requires consider-
ahle attention in the design of textile mill buildings. The character
of the site affects the cost of plant building and the cost of install-
ing machinery. Some factors which must be considered in choos-
ng a site for textile manufacturing are drainage, foundations,
accessibility to roadways, railway sidings, and availability of ade-
quate room for plant expansion and parking space.

The best type of building for a textile mill is reinforced con-
wete, and this building material is readily available in West Texas.
?he reinforced concrete building, if used with steel sash and doors,
IS almost ideal for textile manufacturing, because it is fire resist-
ant and affords an unyielding floor for machinery.

The old-fashioned textile mill was a long narrow building of
Several stories, to permit maximum light and ventilation. The
Use 0}3 fluorescent lighting and modern systems of air conditioning,
tmbined with heating and humidification, have eliminated the
lecessity for old-style mill design, and now architects and engi-
IEers can design mills of any shape or size that is considered eco-
fomical. The typical modern mill is a one-story rectangular con-
tete building which has from 1000 to 1200 square feet to each
©limn, and which is of windowless construction. Glass brick is
gs?d extensively in lieu of windows. In the East present textile mill
“:nldmg cost is $8 per square foot. (24) The cost in West Texas

ould be an estimated $6 - $7 per square foot.

(24 .
)J(.:éqg' Bendigo, PTI Seminar Called Post Graduate Course, Textile World, (June,
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For a number of years before the war the industry was de-
pressed, and needed replacements in equipment were not made,
There are only three or four old line machinery manufacturers in
the United States, who make woolen and worsted spinning and
preparatory equipment; and there is no single manufacturer who
produces a complete assortment of machinery for making worsted
yarn for grease wool. All of the equipment and skilled labor of
these manufacturers were used in the production of armaments,
and the supply of repair parts and replacements for the textile
industry was extremely short during the war. Now the industry
is replacing its worn out equipment as rapidly as possible and
many textile machinery manufacturers have sufficient orders on
their books to operate at full capacity for at least three years.

There is at least one importer, and possibly more, of primarily
English and Swiss woolen and worsted machinery. Then there
are some machinery manufacturers who have gone into the textile
machinery field since the war. Some of these are building con-
ventional machinery, and others are producing equipment incor-
porating new principles.

An investor should weigh carefully the probable service life,
before obsolescence, of any machine under consideration. At best,
this only can be approximated, even with an intimate knowledge
of the life history of a machine, or mechanical invention, and its
competitors. In general there are six stages in the typical history
of a mechanical innovation: (1) pre-commercial experimentation;
(2) commercial trial; (3) rapid increase in use; (4) slackened
increase; (5) saturation; and (6) decline (eventually). Typical
ranges of these stages are 3-11 years for commercial trial; 4-11
years for rapid increase in use; and 3-6 years for slackened in-
crease. (25) This rule serves only as a guide and should be used
with discretion for any given machine or group of machines.

It seems likely that by the time the foundations for a textile
industry in West Texas are completely laid, adequate machinery
will be available—either newly built machinery, or equipment
moved from existing plants.

In addition to physical equipment, the textile industry requires
nearby machine shops to service machinery. The presence of _011
field equipment and other machinery requiring mechanical main-
tenance has led to the development of an efficient and widely dis
tributed machine shop industry throughout the West Texas area.

(25) George Terborgh, The Bogey of Economics Maturity, Machinery and Allied Products
Institute, (Chicago, 1945).
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Raw Materials

Raw materials used by the woolen and worsted industries in-
dude in addition to wool, and mohair, other specialty hair fibers
and synthetic fibers. However, wool and mohair are the major
raw materials and are the only ones that will be discussed in this

report.

MOHAIR

Mohair, the second most important raw material of the wool
industry and the main specialty hair fiber, forms the long, lustrous
coat of the Angora goat. It is reported to be 215 times as strong
as wool, and it will outwear wool. Mohair is used principally in
plle fabrics for upholstery, such as automobile and railroad car
seats: another important use is in combination with worsteds for
men's summer suitings. Mohair is also used to produce linings,
fancy dress materials, braid, felt hats, drapery materials, imita-
fion furs, rugs, and wigs and switches for theatrical purposes.

According to the 1939 Census, approximately 70 percent of
the 19,000,000 pounds of mohair consumed in that year was pro-
wssed in New England, with Massachusetts, the leading state,
processing approximately 9,000,000 pounds.

MOHAIR CONSUMPTION 1939 (Scoured Weight)

Connecticut 535,577 2.8
Maine 2,695,321 14.2
Massachusetts 8,716,130 45.7
New Hampshire 1,003,057 5.3
New York 65,105 3
Oregon 234,909 il
Pennsylvania 515,694 2.7

Other States—
California, Iowa, Michigan,
Minnesota, New Jersey, Ohio,
Rhode Island, Tennessee, Texas,
Utah, Vermont, Virginia,
Washington, Wisconsin 5,297,143 27.8

(26) 19,062,936 100.0

The United States is the largest producer as well as the larg-
&t consumer of mohair. Seven states produce mohair, but Texas
Produces more than 90 percent of the total United States produc-
tion, a total of 18,000,000 to 19,000,000 pounds annually. Table V
(appendix) shows mohair production by states, 1926-47. Texas has
Moduced more than 80 percent of the total clip every year since
1934, and since 1945, more than 90 percent of the total U. S. clip.
Most of this mohair is grown in West Texas, since the greatest
‘ncentration of Angoras in the country is on the Edwards Pla-
%) 16th Census of the United States, 1940.

guolm and Worsted Manufacturers, 1939. U. S. Department of Commerce, Bureau
the Census, (1941).
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teau. Texas ranch income from mohair is over $10,000,000 an-
nually. Varrying amounts of mohair are imported from South
Africa and Turkey, and some mohair finished products are ex-
ported. In 1939, 126,000 pounds were imported; this was increased
to 6,673,000 pounds in 1944, and in 1946 the imports of mohair
totaled 907,000. (27) Fleeces in Texas are obtained semi-annually;
the hair will fall out if allowed a full year’s growth. Mohair grown
in Arizona, California, Oregon and Washington is centralized in
San Francisco and Portland, where it is graded and shipped. Kerr-
ville is the center of the mohair industry in Texas, and other prin-
cipal markets are San Angelo, Del Rio, and Uvalde. Most mohair
in Texas is sold through warehouses on a commission basis. The
usual commission iis I4c per pound although a few warehouses
charge lc. There is a tendency for all warehouses to obtain the
same price for a given clip in one season. For instance, in the
spring of 1944 nearly all warehouses were selling mohair at 60c
for adult hair and 80c for kid hair. (28)

WOOL

The United States apparel-wool-growing industry is second in
worldwide importance, exceeded only by Australia, which is by
far the greatest wool raising country. Wool grown in the United
States is almost wholly from Merino and cross-bred sheep, ranging
in quality from 46s upwards; there is no production of carpet wools
in this country. Apparel wools is the common designation of wools
as used in woven goods produced by woolen and worsted bills; also
in goods produced by wool knitting mills. Breeds of sheep, the
grades of wool they produce, and the end uses of the fiber are listed
in Table VI (appendix). The shorter wools are known as woolen-
type, carding, or clothing wools. Wools of sound staple longer
than 214 inches are known as worsted type, or combing wools.
Worsteds are the lighter, smoother fabrics, such as serges; most
fabrics used in women’s dresses and men’s suits are worsteds. Nor-
mally about one-third of the virgin apparel class wools are pro-
cessed on the woolen system and about two-thirds on the worsted
system.

ANNUAL MILL CONSUMPTION OF APPAREL CLASS WOOLS
(thousands of |lb.—scoured basis)

Year Woolen Per Worsted Per Total Per

System Cent System Cent Cent

1938-39 89,941 32-.0 191,188 68.0 281,129 100.00

(average) 0

1946 262,994 43.1 346,596 56.9 609,590 I[JU.0

1947 189,437 36.0 336,183 64.0 525,620 100.
(29)

Typical woolens are broadcloths, uniform cloths, overcoating, Ha"""[:‘
blankets, and tweeds. The accompanying table shows tops and yarns md
from various grades of domestic.

(27) Bulletin of the National Association of Wool Manufacturers, Vol. LXXVI

(1247).
(28) T. R. Hamilton, Trends in the Production, Consumption, and Prices of Mohair 8
Texas, Texas Agricultural Experiment Station, (April, 1945).

(29) Source: U. S. Department of Commerce, Bureau of the Census.
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10PS AND YARNS MADE FROM VARIOUS GRADES OF DOMESTIC WOOL

Wool Used Tops Commonly Yarns Commonly Spun
Made and Their Uses

Blood Grade Count Grade

Fine 645-70s-80s &4s and higher 30s and higher and lower.
(Called Fine) Largely ply yarns.
Weaving and Knitting
1/2 Blood 585-60s-625 60s and 62s 30s and higher and lower.

(Called "2 Blood) Largely ply yarns.
Weaving and knitting.

3/8 Blood 5bs 56s and 58s (585  24s and higher and lower.
called 58s. 5és Usually ply yarns.
called Blood) Weaving and knitting.
/4 Blood 485-50s 50s and 54s 18s and higher and lower.
; (Both called Usually ply yarns. Mostly
Y4 Blood) knitting. Some weaving.
low |/4 Blood 46s 46s and 48s (Both |8s and 20s. Usually ply

called by numbers - yarns. Mostly weaving.
or called Low Y Some knitting. Also

Blood) papermakers' felts.*
Common and 40s and 44s 36s and 44s 10s and |12s. Largely
braid (Called by weaving. Limited use for

Numbers) papersmakers' felts*

and roller lapping. VYery
little produced.

*NOTE: For papermakers' felts the tops are spun to low number woolen yarns.
(30)

~ The army specifies the following grades of wool for the manufacture of

ifs requirements:

b4s Serges, elastique, shirting, covert cloth, light socks, doeskin
60/62 Worsted shirting, flannel

60s Knit cloth, undershirts, drawers

56/58s Blankets

5bs Knit cloth, heavy socks, gloves

505 Melton suiting, 20 oz.

44/50s Melton overcoating, 32 oz.

(31)

The woolen system of manufacture uses, in addition to raw
“"{01, wool wastes, recovered wool fiber, rags, clippings, human
hair, rayw cotton, rayon, silk and other fibers. However, most of
these are not used in good quality apparel fabrics. The worsted
SYStqm mainly uses blend of virgin wools, both foreign and do-
Mestic. Table VII (appendix) shows the quantities of raw fibers
U5ed by the woolen and worsted spinning and carpet yarn indus-
tljies in 1939, 1946 and 1947. Although this report does not deal
with the carpet industry, consumption figures for that industry
& listed for comparative purposes.

. Worsteds were formerly made only from the long “combing”
00ls, medium and short fiber all going to the woolen industry.

130) Alston
(1939),

(31
) Wooltuets, American Wool Council, New York, (April, 1948).

H. Garside, Wool and the Wool Trade, Frederick A. Stokes Co., New York,
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Particularly during the last 40 years, improvements in mill ma-
chinery and practice have made possible the combing and use in
worsteds of most of the fiber formerly suitable only for woolens,
At the present time, Bradford combs can be set to handle fiber as
short as 114 to 134 inches in fine and half-blood wools, and 2 to
214 inches in medium wools. French combs will work advantage-

ously on fine wools but little over an inch in length.

Texas Fine wools are used in both men’s wear and women's
wear. The short fall wools are used in the manufacture of felts,
and 12 months’ wools are used in worsteds, such as gabardines and
serges, and for higher grade woolens. To produce these fabrics,
Texas wool is blended with other domestic and foreign wools. For
this reason, Texas wool may constitute only 8 to 10 percent of the
total apparel wool consumed in the United States. Since 1929,
Texas has been the leading state in total number of sheep and in
wool production. The chart (Figure 9) on the next page shows the
number of sheep in the United States 1920-1948. In 1947 the total
sheep population of the United States was 32,500,000, and the Tex-
as sheep population was approximately 8,000,000, or 25 percent
of the total. The sheep population of the United States has been
declining and the 1948 population is the smallest in 82 years. This
decline, in varying degrees, has been rather general throughout the
world as illustrated by the table below. (32)

WORLD SHEEP NUMBERS AND WORLD WOOL PRODUCTION I[N 1948, BY
CONTINENTS, AND PERCENTAGE CHANGES FROM THE 1936-40 PERIOD

World World Wool % Change from

Continent Sheep Production 1936-40 Average
Numbers (Mill. Lbs.

(Millions) Greasy) Sheep Wool

Europe, excluding U.S.S.R. 103.1 420.2 —16.5 —I183

North America 42.8 312.5 =980 —308

U.S.S.R. 64.8 285.0 = (I 48

Asia 147.4 332.5 4.3 — 34

South America 126.5 786.8 25.4 23.|

Africa 88.0 278.9 —=jiicd —I7I

Oceania 138.5 . 1,410.1 — 3.8 32

Al

World Total— 717.1 3,830.0 ) — 123

The decline in Texas sheep numbers, however, has not beer
so rapid as the decline in the country as a whole. Of the 57 princ
pal sheep raising counties in 1939, 43 were in West Texas.
Table VIII (appendix) shows the sheep and lamb and goat and
kid populations and wool shorn in West Texas counties for .19.'3
and 1945. The wool production for Texas counties in 1945 is il
lustrated graphically on the map (Figure 10).

The center of the sheep raising industry in Texas, the Edwards
Plateau, includes 37 counties between the Pecos and Colorado

(32) U. 8. Department of Agriculture, Office of Foreign Agriculture Relations. o
(33) T. R. Hamilton, Trends in the Sheep and Wool Industry in Texas, Texas Ag
tural Experiment Station, (19453).
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Rivers. The fine-wool breeds of sheep, particularly the Delaine,
Merino and Rambouillet, are best suited to the climatic conditions
in this area where the sheep and wool industry supplements cattle
and goat production on many ranches, thereby utilizing more effi-
ciently land which would otherwise be only partially productive.

In 1947, Texas produced 25 percent of the total wool clip of
the United States, and 95 percent of that clip was 64s or finer,
Table IX (appendix) shows the amount of wool shorn by states

1940-194T7.

Texas is probably the only state where 80s are produced in
large amounts. Within the last few years, the Texas clip has had
an increasing proportion of fine wools, and some Texas ranches
produce wools which compare favorably with the best Ohio wools
and Australian wools. Most of Texas wool is of combing length,
carding wool is only a small proportion of the total.

Wool is shorn from sheep in some section of the United States
every month of the year, but the bulk is shorn in the months of
February through July. The usual practice is to shear only once
a year, but in Texas and California some sheep are shorn twice
annually. In Texas between 15 and 25 percent of the sheep are
shorn twice a year, during the months of February, March and
April and the months of August, September and October. Spring
shearing is much larger than the fall shearing. For the purpose
of price determination, the wool is divided into three types: 12
months, 8 months, and fall; 12 months wool is 60-75 percent of
the total Texas clip.

Wool, as it is shorn from the sheep’s back, is known as ‘‘grease
wool,” and contains large quantities of impurities, such as animal
secretions, sand, dirt, and vegetable matter. Before the waool is
useable in the manufacturing process, it must be cleaned by scour-
ing to remove this foreign material. The loss of weight that o¢-
curs when the wool is scoured is termed “shrinkage”. The shrink-
age of wool is influenced by the breed of sheep, area in which they
range, nature of the feed, and weather conditions. The shrinkage
of domestic wools varies from 35 percent to 75 percent; in one lot
of fleeces there may be 36 percent clean wool, 45 percent dirt, 5
percent moisture, and 14 percent grease. Texas flocks, under nor-
mal conditions, produce some clips that shrink only 55-57 percent
for good length 12 month wools, but the average 12-month wools
usually are estimated to shrink 60 to 64 percent; in the Panhandle,
occasional clips have shrinkages as high as 70 to 80 percent.

Wool is classified and described principally on the basis .Of
fineness and length of fiber, which are the most important consid-
erations in manufacturing. Apparel class wools are graded a¢
cording to degree of fineness, or the diameter of fibers. Two SYs"
tems of designating wool fineness are used interchangeably it this
country: the “blood” system which runs from “fine” to “braid’,
and the numerical system which runs from 80s, 70s, 64s t0 36s.
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The table below compares the two systems of designating
grade, and shows the relative amount of each grade in the domes-
tic wool clip. i

GRADES OF WOOL ACCORDING TO BLOOD SYSTEM AND COUNT SYSTEM

Blood System Count System Production of Shorn Wool in
Grades Grades United States in percentages
of Total, Grease Basis
Fine 645-705-80s 52 %
1/2 Blood 585-60s 14
3/8 Blood 5bs 18
1/4 Blood 485-50s 13
Low 1/4 Blood 4bs 3
Common and Braid 365-40s-44s |
(34)

Wool is paid for by price per pound greasy wool but the buyer
estimates shrinkage before bidding. Market prices are quoted on
scoured basis price. The local price is established by deducting
from the Boston grease price the following—cartage, freight, stor-
age, insurance, commissions, and grading. Usual commission is
$2.00 per cwt., including four months’ storage. If graded, there
is an additional charge of approximately $.005 per pound. Charges
are totalled and deducted from Boston price to arrive at local
grease price. In order to determine what the charges will be, the
seller must know (1) shrinkage of wool (2) classification and
grade (3) scoured basis market price and (4) cost of marketing.
(35)

Most imported wools are skirted and sorted and therefore
are uniform in type and quality, while domestic wools are not. The
U. S. Department of Agriculture has a pilot skirting and sorting
project in Fort Worth, using Commodity Credit Corporation owned
Wool and funds. Imported wools carry a premium or “conversion
cost differential” of 10-15¢ per pound, clean, 8-12 percent sale
price. (36)

A mill may purchase wool directly from producers, from local
Wool merchants and brokers, or from brokers in foreign countries.
There is no seasonal fluctuation in prices, since wool can be stored
at least 12 months and goods are made up well in advance of the
buying season.

(84) ﬁ;ﬁ%’)‘ H. Garside, Wool and the Wool Trade, Frederick A. Stokes Co., New York,

(89) Russel L. Burrus and James J. Window, Shrinkage of Grease Wool in Relation to
Prices, U. S. Department of Agriculture, Agricultural Marketing Service, (1940).

(6) ggwigzt_;)lease, U. S. Department of Agriculture, Office of the Secretary, (September
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Labor Requirements

Labor costs constitute a relatively large portion of total costs
in the wool manufacturing. The proportionate of labor costs is
much greater for finer goods than for coarser fabrics. For in
stance, in 1946, one company had a labor cost which comprised
60 percent of the total cost for the production of 2-ply 60s yarn,
whereas the labor cost for the production of 2-ply 16s yarn was
only 25 percent of the total. Because the cost of labor is import-
ant, a major factor in the relocation of the wool textile industry
will be the presence of a relatively abundant supply of reasonably
priced contented labor. :

Texas Technological College at Lubbock, opened in 1925, was
founded for the purpose of teaching Textile Engineering. This is
the only textile engineering school west of the Mississippi River
and specializes in training men for managerial positions in the
textile industry. Training is offered in textile engineering, chem-
istry and dyeing, and weaving and design, leading to Bachelor of
Science degrees. The college can be an asset to industry locating

in West Texas, both as a source of trained personnel and technical

advice. Short courses for operating executives could be worked
out here conveniently. -

The average number of employees per mill in woolen and wor-
sted manufacturing in the United States in 1939 was 257; in 1936
only 10 percent of the mills employed more than 500 workers, and
almost 50 percent employed fewer than 100 workers. Men out-
number women in the woolen mills, where in 1946 they totaled
about 63 percent of the labor force; in worsted manufacturing the
male labor force was 48 percent of the total. (37)

Woolen and worsted mills employed an average of 176,000
production workers in the first half of 1948. This is about 2%
percent more than the average number employed in the corre-
sponding period last year, 16 percent more than for the first half
of 1939, and 6 percent less than the January-June employment in
1942 — the peak period. (38) Table X (appendix) shows the
monthly averages and annual averages of the numbers of pro-
duction workers employed in the wool industries, 1939-1947, with
monthly averages for the first half of 1948. Average annual em-
ployment, after considerable fluctuation during the war years,
seems to have levelled off at about 10 percent above that of 1939

Skill requirements are relatively high in the wool industry,
in comparison to the other textile industries. (39) Grading and
sorting wool are highly skilled occupations; it may take several
years for a wool sorter to become expert. The manufacture of tex-

(37) U. S. Department of Labor, Bureau of Labor Statistics, Wage Structure—Woole
and Worsted Textiles, (1946).

(38) Current Statistics of Wool Manufacture, National Association of Wool Manufac
turers, (September, 1948).

(39) Robert E. Pent, The Utilization of Wool and Mohair in Texas, National Farm Cher:
ergic Council, Columbus, Ohio, (1947).
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tiles is a rather exacting industry. In almost no form of manu-
facturing are mistakes and imperfections more easily detected than
they are in a piece of cloth. This necessity for training a new la-
bor force, although not an unsurmountable obstacle, tends to offset
some of the other advantages gained by textile mills in new loca-

tions.

Wages in the woolen and worsted industry are high in com-
parison to those in other textile industries. For instance, average
weekly earnings in cotton manufacturing in April, 1948, were
$43.08 as compared to $52.31 in woolen and worsted manufactures.
The most significant factor contributing to some extent to the
higher labor rates in the wool industry are the concentration of
the industry in high wage areas, the large proportion of skilled
and semi-skilled workers, and extensive unionization. About 60
percent of the plant work force of New England and Middle At-
lantic mills were in union mills in 1946 and wages in those mills
were from 5 to 11 percent above wages in non-union mills. In
general, workers in men’s wear mills and in integrated mills have
higher earnings than workers in the rest of the industry. In 1946,
the Southeastern wool manufacturers were at the low end of the
wage scale, because of the higher proportion of small plants, lack
of unionization, and the fact that the majority of mills were lo-
cated in widely scattered small cities of less than 25,000 popula-
tion. (40)

There is considerable variation in hourly earnings throughout
the wool industry. There are variations between men’s and wo-
men's pay in some instances, variations between woolen and wor-
sted mills wages, variations between areas and sections of the
country, variations between mills of different degrees of integra-
tion, and variations between unionized and non-unionized plants.
Table XI (appendix) which shows the straight time hourly earn-
ings for selected occupations in the woolen and worsted industry,
gives a good cross-section of the various wage rates.

Average hourly earnings increased from $.528 in 1939 to
81311 in April, 1948. Employment, payrolls, and earnings in the
woolen and worsted goods -industry for 1939, 1946, 1947 and 1948,
are compared in Table XII (appendix). The adjusted earnings of
the average wool industry worker are about 50 percent higher to-
da.y than in 1939. Wage disbursements by woolen and worsted
mills in the first half of 1948 are estimated at $235,000,000. This
15 $35,000,000 or 17 percent more than in the corresponding pe-
lod last year. As compared to the first half of 1939, when wool-
t and worsted mill payrolls totaled $72,000,000, wage payments
I January-June period this year show an increase of $163,000,000
0r 225 percent. (41) :

The chart (Figure 11) shows the change in hourly earnings
for selected years 1922-1947, for both the United States and Eng-

CURIA Department of Labor, Bureau of Labor Statistics, Wage Structure—Woolen and
i Worsted Textiles, (1946).

)Eurrent Statistics of Wool Manufacture, National Association of Wool Manufac-
\rers, (September, 1948).
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land, the world’s next largest producer of wool textiles. Earnings
in the United States, which were more than twice those of England
at the beginning of the period, have increased at a much greater
rate than the latter, so that the difference in earnings for the two
countries is more today than at any time in the past.

The Texas Legislature has enacted laws which go much far-
ther than those of any other state toward the restoration of law,
order, and fair dealing to labor-management relations. These laws
set new and important limitations to union contracts, and they
outlaw practices heretofore freely engaged in by labor unions.
This has been done to protect a way of life to which the people
of this state are accustomed. Group labor disturbances in West
Texas are virtually unknown. The people here firmly believe in
private initiative, and in protecting the property rights of free
enterprise as well as the inherent rights of labor.

Although markets and distribution facilities may replace labor
supply as the primary location factors in the textile industry, it
is certain that the industry will locate only where there is an ade-
quate and stable labor supply. The South has the greatest poten-
tial rate of labor force growth in the country, and there is a pre-
dominance of rural workers, displaced by mechanical farming:;
Texas has the largest part of the South’s labor force. West Texas
has a potentially desirable labor source in Latin Americans. It
has been the experience of Texas employers that Latin Americans
are contented and competent employees and that they work well
in groups.

S7




Water Requirements

Originally the location of textile plants was determined mainly
by the quality and quantity of water supply available, but decline
in water power and developments in the art of water purification
have made the textile industry independent of naturally pure wa-
ter supplies by assuring high-quality water at low cost. Practical
experience in the manufacture of textile products has demonstrated
that improvement in water quality is one of the most important
factors in producing high-quality fabrics. It has been found that
great economies, and improvement in quality, can be effected by
further purification of water supplies which were previously
thought satisfactory in their natural state.

Three qualities, turbidity or cloudiness, hardness, and iron
are the main sources of trouble and irregularity in water for tex-
tile processing. Many ground supplies contain large amounts of
iron and a little manganese. This water, if allowed to stand in
open basins, usually will deposit a good portion of these elements.
Water containing considerable sediment frequently can be treated
and purified by flocculation, sedimentation and filtration, at a cost
which is not prohibitive.

Hardness in water is due mainly to the presence of calcium
and magnesium salts. Hardness determinations in a water analy-
sis are always reported in terms of calcium carbonate and are
given in three different manners, carbonate hardness, non-carbon-
ate hardness, and total hardness. Carbonate hardness, due to the
presence of carbonate and bicarbonate salts of calcium and mag-
nesium, also is called “temporary hardness.” Carbonate hardness
can be partially removed by boiling, and further softening pro-
cesses use lime and soda softener. Non-carbonate hardness, also
called “permanent hardness,” is due to the presence in the water
of salts other than the bicarbonates, such as calcium sulphate;
non-carbonate hardness is incapable of being destroyed by the
action of heat, and more elaborate softening methods are required.

Most laboratories in the United States report hardness of wa-
ter in parts per million, or p.p.m. Some water analyses, however,
report hardness in grains per U. S. gallon, or g.p.g.; one grain pef
gallon is equivalent to 17.1 parts per million. The following gef
eral classification is used to describe natural waters:

GENERAL CLASSIFICATION OF NATURAL WATERS

2 Hardness Classification
Less than 15 p.p.m Very soft water
15 to 50 p.p.m. Soft water
50 to 100 p.p.m. Medium hard water
100 to 200 p.p.m. Hard water
Greater than 200 p.p.m. Very hard water

(42)

(42) W. H. and L. D. Betz, Water Handbook, Philadelphia, (1942).
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Water of as much as 75 parts per million is permissible for
wool scouring, but if the water contains more than 86 parts per
million of hardness, it is likely to cause processing difficulties.
For use in bleaching and dyeing, water must not exceed in hard-
ness fifty parts per million of calcium carbonate and one part per
million of iron. Hardness, like turbidity, may vary considerably
over a short space of time, but unlike the latter, changes are not
visible and may be unsuspected until trouble occurs.

The removal of hardness has been effected in several ways
and various methods are in use, depending on the nature of the
raw water, the amount consumed, and the use for which the wa-
ter is intended. When moderate amounts of water of maximum
softness are desired from moderately hard or relatively soft water,
the zeolite type of softening is almost universally used. Water
of Zero hardness is commonly claimed to be obtainable with this
system, and can be obtained with proper operations. Water con-
taining up to 150 parts per million can be softened by the zeolite
method; above this amount, either the lime-soda ash method or
a combination of this with the zeolite is commonly used,

The scouring of wool to remove its impurities is one of the
most intricate and important operations in wool textile manufac-
tring. Improperly or over-scoured wool causes innumerable dif-
ficulties in subsequent operations, such as dyeing, carding, comb-
ing, drawing, spinning, and finishing. In the scouring operation,
Iaw wool passes through a series of vats or bowls with intervening
Squeeze rollers, and then through a hot-air dryer; the equipment
for scouring may be over 200 feet in length. The volume capacity
of an average scouring line may run between 5,000 and 10,000
gallons, and this volume of water must be available each time
the water is changed, which may be once every eight hours or
P“IY once a week. Replenishment, rinsing, and operational losses
In the bowls necessitates an additional hourly consumption of from
500 to 2,000 gallons of fresh water depending upon the type of wool
chured. (43) Other processes in wool manufacturing, also, re-
dire considerable quantities of water. It has been estimated that
It wool finishing 70,000 gallons of water are required per 1,000
bounds of wool processed. (44)

The scouring process referred to above is the soap-alkali pro-
(5, and 90 percent of the wool scoured in the United States is
Stoured by this method. Another method of wool scouring is the
Solvent brocess, which uses organic solvents such as benzene,
laphtha, and carbon tetrachloride, and uses water only for the
fina] Washing process. This process is said to produce tops and
Yarms of superior processing quality, and resultant finished goods
of superior strength and softness. The wool leaves the scouring
Process in a more open state and can be carded with less fiber
brefikag - Although the solvent process is considered to be su-
berior from g physical and chemical standpoint, it has not been
(43) ‘:'me:icun Wool Handbook, New York, (1948).

19;‘8? Quality Essential to Textile Processes, U. S. Calise, Textile World, (July,
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adopted generally because of the high cost of installation and
maintenance and because it requires the handling of inflammable
solvents in large quantities. A new method of solvent scouring
recently has been announced. This method uses a nitrated-kero-
sene and is ‘said to eliminate many dangers and disadvantages
found in other solvents, because the solvent agent is less inflam-
mable and is less subject to explosion.

The solvent scouring process also is reported to provide a
greater yield of wool grease, which is an important by-product of
the scouring operation. Lanolin, which is used in detergents, oint-
ments, and cosmetics, is extracted from wool grease. In 1946, for
instance, 19,959,000 pounds of wool grease were recovered in wool
scouring in the United States.

Besides the quantity of water for textile processing, industrial
development requires additional supplies of water for commercial
and domestic uses which may necessitate expensive enlargements
of local water and other utility systems. Larger communities are
more likely to have water supplies adequate for population ad-
ditions; but in arid parts of the country the reservation of major
portions of available water for agricultural and domestic use may
leave an inadequate supply for industrial development.

It often has been said that the future prosperity of Texas
depends in large part upon conservation and utilization of water
resources of the state, surface and underground, for irrigation,
municipal and industrial use. In 1947, 2,400,000 acres of land in
Texas were under irrigation from surface and ground water sOurces.
The State Board of Water Engineers has pointed out that adequate
water supplies are not now available in many areas that in prac:
tically all other respects have attracted industrial possibilities.
This can be remedied in many localities by proper development
of water resources, by means of storage reservoirs for surface
waters and further development of ground water resources. Sur-
face water supplies are being increased and improved by construc-
tion of dams and reservoirs; Table XIII (appendix) lists the lakes
and dams in West Texas, and proposed improvements. Ground
water resources, also, are being measured and tapped; the High
Plains section of West Texas has one of the largest undergrounﬂ
water reservoirs in the world. (45)

Most sections of the Southwest depend upon water from
ground sources. In Texas, 681 of the 837 communities dependenf
upon public water supplies, obtained water entirely from E.'I‘Ound
sources in 1945. (46) Ground water is nearly constant in temp-
erature, seldom varies in chemical character from season to sea-
son or from year to year, and usually is free from sediment. Ground
water is relatively inexpensive, can be developed quickly, put tends
to be more highly mineralized than surface water. In some places

(45) State Board of Water Engineers, Progress Report, (Austin, 1946).
ation, and

(46) Willlam A. Faught, “Problems Associated with the Utilization, Conserv { Aug-
Co:lt{g}lsc;f Water Resources in the Southwest,’”’ in Monthly Business Review,
us| :
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it is not suitable for irrigation, public supply, or industrial use,
and in some localities, the quality is good but the quantity is in-
adequate.

Industries planning to establish plants in Texas in localities
where ground water is available would require specific information
concerning water supply, and it would be necessary for individual
communities to supply this information. Questions most frequently
asked by industrial engineers concern temperature and quality of
water, depth necessary to drill, quantity of water available, decline
in pumping levels likely after large withdrawals, and possibilities
of salt water invasion. (47)

Individual communities also must see that proper provision
is made for textile waste disposal. Textiles and dye works produce
organic wastes, and most areas have water pollution regulations
requiring the installation of waste treatment plants to remove
or neutralize waste of this type. The textile waste treatment
problem is more complex than other industrial waste purification
because no two textile wastes are alike in character, and no two
wastes are purified by exactly the same treatment. Combined
waste from each mill continually changes with the introduction
of new processes or changes in market demands. Wastes are as
varied as the kinds and colors of goods produced.

(47) State Board of Water Engineers, Progress Report, Austin (1946).
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Power and Fuel Requirements

In the early days of the textile industry, power dictated the
site of textile plants, and the record of change and growth in the
textile industry is tied closely to the history of the availability
and application of power. The first woolen mills were located
on water-power sites within mechanical transmission distance of
the power source. The development of the steam engine was the
first step in moving mills away from streams. As high voltage
transmission of power became practical and economical and as
the building of generating and distribution facilities increased,
the availability of labor and the proximity to raw materials be-
came the more important locational factors in the building of tex-
tile plants.

Mills entirely equipped with individually driven equipment or-
dinarily have an over-all power factor of 75 to 80 percent; those
with a large share of line shaft drives average 82 to 86 percent.
Some power companies in the Southeast have very attractive power
factor rates, making the installation of capacitors to correct power
factor a high return investment, and most such applications pay
for the capacitors in one to two years. Other utilities provide an
optional penalty which they may enforce if the maximum power
drops below 85 percent. (48) A breakdown of power consump:
tion in an average mill shows a large share, about 50 percent of
the total, is used in spinning; 20 percent for weaving; the remain-
ing 30 percent is divided between opening, picking, carding, draw-
ing, roving, warping, slashing and miscellaneous uses such as light-
ing, ventilation, pumps and elevators.

Almost all manufacturing plants must be located where they
can be assured of a dependable and continuing supply of pOWe:
As long as this need can be met, relatively low power rates alone
do not constitute a strong locational inducement, since power oftel
is a minor cost element. In 1939, for instance, power cost for the
country as a whole represented 2.3 percent of the value of textile
mill products. The national average for the textile industry Was
1.03 cents per kilowatt hour. The Edison Electric Institute states
that it has been its observation that the cost of purchased power
is not a major factor in determining the location of textile plants.
(49)

The map opposite (Figure 12) shows the principal generating
plants and transmission facilities in the State of Texas. As this
map indicates, West Texas now is adequately supplied with power
facilities. In addition, important improvements and additions &€
being planned; in 1947, for instance, 24 percent of the Nation's
new generating capacity was installed by one public utilities o
pany serving only part of the West Texas area. These develop:

(48) American Institute of Electrical Engineers, Electrical Power Applications in the
Textile Industry, New York (1947).

(49) Edison Electric Institute, letter, May 5, 1948.
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ments leave little doubt that the power system of West Texas will
support a growing industrial development.

Fuel, like power, is not a determining locational factor, but
prospective industry must be assured of an adequate fuel supply
at reasonable rates. The Southwest has reserves of natural gas
so great that demands of large scale industrial consumption can
be met for a long period in the future and the greater part of
these reserves are in the West Texas area. Besides the relatively
low cost of natural gas, especially when it is consumed close to the
source of supply, many industries have found advantages in the
use of natural gas because of the ease of handling, cleanliness,
control of compustion, and low furnace maintenance. The table
below shows the equivalent values of heat content in Texas fuels
in relation to various prices of natural gas, based on heat content
only and exclusive of transportation and handling charges.

EQUIVALENT VYALUES OF HEAT CONTENT IN TEXAS FUELS

Natural Gas 1007 Texas Company Texas Company Residium
Bt.u. per cubic foot Petrol Coke 15,050 Gr. at 60F.—8.0.H.W.
Dollars per B.t.u. per pound 17,500 B.t.u. per I.b
M. Cu. Fi. Dollars per Short Ton Dollars per Barrel
$0.10 $2,990 $0.643
0.11 3.288 0.708
0.12 3.587 0.772
0.13 3.886 0.836
0.14 4,185 0.901
0.15 4,484 0.965
0.16 4.783 1.029
(50)

Most large industrial users of natural gas have special price
contracts whereby the cost per thousand-cubic-feet is reduced for
monthly consumption beyond certain fixed quantities. The initial
price, fixed quantities, and amounts of reduction depend upon the
size and nature of the individual industry. For example a small
cqtton mill in West Texas, which makes bleached goods has a
sliding-scale contract whereby its cost beyond a certain minimum
figure is 12¢ per thousand-cubic-feet. The estimated average
monthly cost of fuel in this mill would be about 17c per M.

The natural gas pipeline network is limited in extent, as com-
Pared to the tremendous distances which oil and coal are trans-
Ported. For this reason a large volume of surplus gas in the ma-
or producing areas is available for industrial uses at very low
CSt. The table below represents the total fuel consumption in
fquivalent heat units in manufacturing industries in the United
States in 1939, Geographical areas and certain individual states
are arranged in order by ascending unit cost of fuel. This table
llustrates the fact that Texas with a fuel cost lower than that of
any other state, has an undisputed advantage over other sections
of the country in this respect.

(
%0) Data from Houston Pipe Line Company, Houston, Texas.
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CONSUMPTION OF FUELS IN MANUFACTURING INDUSTRIES, 1939

Consumption Cost per

of Fuels Million

; B.t.u,

Bilkion B.t.u. Cents

UNITED STATES : 5,367,386 15.8

Geographical Divisions

I. West South Central 510,948 6.6

2. East South Central 309,013 12.1

3. Mountain 123,612 14.9

4. Middle Atlantic 1,565,601 16.1

5. South Atlantic 452,176 16.3

6. West North Central 218,370 16.8

7. East North Central 1,715,751 17.7

8. Pacific 186,368 18.4

9. New England 285,518 20.8
States

I. Texas 336,974 5.1

2. Alabama 182,439 1.2

3. Tennessee 59,843 13.6

4. Rhode Island 32,725 16.7

5. New York 392,241 17.5

6. New Jersey 224,578 18.5

7. Georgia 28,290 194

8. South Carolina 29,469 19.4

9. Massachusetts 139,856 19.9

10. Connecticut 66,404 20.9

Il. North Carolina 36,270 21.4

12. New Hampshire 13,700 27.6
(51)

(51) National Resources Planning Board, Industrial Location and National Resources.

64

o bl T A o A (e s N e L iy oy (g L et D

P W Ty A PR A S e I O

il e e el R o



Transportation

" All raw materials used in the manufacture of textile fabrics
can be shipped considerable distances economically, and therefore,
location of textile plants has been governed more by economical
manufacturing conditions and accessibility to markets than by
location of the sheep range, the cotton field, or the synthetic fiber
plant. Traditionally, the freight rate structure of the United
States has made it more economical to ship raw materials than
finished products. However, transportation agencies are alert
to the needs of industries and in instances where new industries
have located in the Southwest and Texas, they have been pro-
vided with basic freight rates that do not hinder their growth and
expansion. This transportation policy will be a contributing factor
to the more intensive processing of the Southwest’s natural re-
sources into marketable goods.

Wool generally can be produced more cheaply in ‘“frontier
country” or regions that are undeveloped agriculturally, and be-
cause of its relatively high value per pound, it can be transported
long distances and still be grown profitably. Wool probably is
transported over greater distances than any other important com-
modity. Since wool is sold on a delivered basis, the grower pays
freight on dirt and grease which constitute at least 50 per cent
of the total weight of the fleece. However, the saving in freight
that would be realized by shipping scoured wool instead of grease
wool is' not as great as it would appear to be, because the rate
on scoured wool is considerably higher than that on grease wool.
It takes 1.1 pounds of scoured wool to make a pound of woolen
yarn; and 1.35 pounds of scoured wool are required for a pound
pf worsted yarn. One reason for the higher rate on scoured wool
I8 that it requires considerably more space per unit of weight
than does grease wool.

Wool normally moves to Gulf ports by rail or motor truck
and then by water to the Eastern seaboard, principally Boston.
There it is graded, scoured, combed and shipped to mills, most of
Which are within overnight trucking distances of Boston. Wool
May not be shipped as soon as it is shorn; some seasons it stays
mlfhe producing area for months before it is shipped. Certain
boints on the journey to the mill, have ‘“transit privileges”, and
at those cities wool may be unloaded, warehoused, graded, sorted
and reshipped with only a slight extra charge over through rate.

There are two principal kinds of freight rates, class and com-
Modity. A class rate is a base rate from which rates on various
®mmodities can be determined on a percentage basis. Almost
&Very commodity is classified; that is, related to first class rates
™ a percentage basis, and there are lawfully published class rates
or almost any commodity between any two points. In many in-
Stances the lawfully-published class rate will not apply because of
he lower lawfully-published commodity rate. A commodity rate
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is applicable only to a specifically named commodity, and may
or may not be based on distance. Commodity rates usually arp
designed to meet the demands of each particular situation. These
rates, based on shipper-carried negotiations are published after
they have been approved by state or interstate regulatory hodies,

There are five major freight rate territories in the Uniteq
States, the Eastern or Official Territory, Southern Territory, West-
ern Trunk Line Territory, Southwestern Territory and Mountain-
Pacific Territory. The Southwestern Territory includes the states
of Texas, Arkansas, Oklahoma and Louisiana west of the Missis-
sippi River. Each freight-rate territory has its own system of
rates, and each has a separate and distinct structure of rates ap-
plying intraterritorially. This sometimes results in variations
between the intraterritorial and interterritorial rate levels on the
same commodity.

After investigation and hearings by the ICC, it was ordered
that a uniform freight classification and complete class rate parity
for all territories be established and this was upheld by the Su-
preme Court on May 12, 1947.

Important changes in the entire freight-moving system of the
United States may result from the recent Supreme Court decision
which outlawed the “basing point” system of pricing, a system
which disregarded the cost of transportation based on distance.

Table XIV (appendix) shows comparative freight rates to
different sections of the country from Sweetwater, Texas, Boston,
Mass., and Atlanta, Ga. West Texas has a great advantage in
freight costs to Denver and to the West Coast, but rates are gen-
erally higher for West Texas shipments to Chicago.

If West Texas mills were producing finished woolen and wor-
sted goods, these could find markets at clothing factories within
the Southwestern Territory, in Missouri and other Middle Western
states and at clothing factories on the West Coast. For finished
woolen and worsted goods, West Texas has a transportation ad-
vantage over the Southeast.

West Texas has adequate transportation facilities to move
raw material to mills and to move the products of these mills to
their markets. The area is served by seven Class 1 railroads, .and
five major commercial airlines. At least 100 common-carrier llr_les
and 125 contract carriers operate on West Texas highways, which
total 14,798 miles of paved state and federal roads, and 848%
miles of improved secondary and farm-to-market roads.
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Taxation

Local tax rates in different sections of the country are dif-
ficult to compare because of the variance between assessment and
variance in local policies regarding determination of market values
of property. The same property might be listed at a wide range
of market values in various communities, depending upon local
policy. In addition, actual tax rates include rates levied per $1,000
assessed valuation for total of city, school, county, and state taxes,
and the assessed valuation varies from 13 percent to 100 percent
of “true value.” Below are listed the comparative 1947 adjusted
tax rates for selected textile manufacturing cities in the South-
east and in New England, and for cities in West Texas of more
than 30,000 population in the 1940 census. The tax rate listed
for each city is the adjusted rate, that is, the rate on 100 percent
basis of assessment. Assessed valuation in these cities varies
from 13 percent to 100 percent of “true value.”

SOME COMPARATIVE TAX RATES FOR WEST TEXAS, SOUTHEAST,
AND NORTHEAST

West Texas Southeast Northeast
Amarillo $14.08 Greensboro, N. C. $24.82 Philidelphia, Pa. $28.75
Austin 21.20 Winston Boston, Mass. 46.50
El Paso 28.560 Salem, N. C. 21.20 Worcester, Mass.  40.00
H. Worth 28.01 Greenville, S.C.  20.88 passaic, N. J. 52.40
Lubbock 22.26 Atlanta, Ga. 2498 Holyoke, Mass.  24.30
Waco 27.21 Knoxville, Tenn. 32.40 Woonsocket, R. I. 25.00
Wichita Falls 28.54 Danville, Va. 13.50  jJamestown, N. Y. 37.04
Lawrence, Mass. 39.80
Lowell, Mass. 45.80
Average W. Tex. 24.27 Average S. E. 22.96 Average N. E, 37.73
(53)

In Amarillo, for instance, the total tax rate per $1,000 in
1947, including city, school, county, and state taxes, was $42.80
but the estimated ratio of assessed value to true value was only
33 percent: the adjusted tax rate on 100 percent basis of assess-
ment therefore is only $14.08.

In addition to the difficulty of comparing local tax rates, an
analysis of the tax factor is incomplete unless it takes into con-
Sideration the amount and standards of governmental service
UffErled by the city, county, and state. A manufacturing enterprise
Tequires adequate municipal facilities, such as utility, water, po-
hc‘{ Protection, road maintenance, and if these services are not
Satisfactorily filled, lower taxes are no savings. Many Southern
mills were built in rural areas to avoid city taxes, but this policy

Made it necessary for mill owners to build their own communities,

(53 :
)%’n‘:‘?a‘l of Governmental Research, Detroit, ‘‘Tax Rates of American Citles,”
°nal Municipal Revlew, (January, 1948).
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supplying among other things housing, lighting, and recreational
facilities which in other parts of the country were supplied by
governmental agencies.

Some states have adopted a policy of granting tax exemptions
to manufacturers as an inducement to relocation, and seven states
offer tax concessions in their advertising. For instance, Missis-
sippi grants a five year advalorum tax exemption to new industries
and Louisiana grants a ten year tax exemption. Opinion is sharply
divided on the over-all benefit to be derived by local communities,
or by relocating industries, from such a policy. The Council of
State Governments, for instance, states: “sound, responsible in-
dustries locate on a basis of fact, and not solely because they are
offered a few dollars annual savings on taxes or free use of a fac
tory building. Many states maintain that subsidies, tax conces-
sions, and various other concessions are unsound in principal and
often self-defeating. The main objective in an industrial develop-
ment program is to provide greater economic opportunities which
will result in over-all state benefits. If an industry cannot assume
its portion of the tax burden, if it cannot provide its own plants,
if it cannot pay decent wages, it will be a burden rather than bene-
fit to the state and community.” (54)

Texas does have certain definite tax advantages to offer po-
tential industries. The state has no corporate income tax, no sales
tax, no state income tax, and a community property law which in
effect reduces federal income tax.

(54) Council of State Governments, Advertising by States, Chicago, (May, 1948).
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Conclusion

The study of each of the major requirements for textile manu-
facturing-—capital, machinery and equipment, raw materials, labor,
water, power and fuel, and transportation facilities—has indicated
that the requirements now are available in West Texas, or that
they can be made available economically. In some instances, such
as supply of raw materials and potential labor supply, West Texas
has a definite advantage over other sections of the country; in
others, such as water supply and quality, power and fuel, West
Texas can offer facilities at least equal to other sections of the
country. In certain localities the quantity and/or quality of water
is inadequate for large scale industrial use; and in such localities
the establishing of wool plants with scouring facilities will be pre-
cluded. The only locational factor which finds West Texas at a
relative disadvantage is the cost of transportation to markets.
This disadvantage long has been recognized, and determined and
effective steps are being taken to overcome the present unfavor-
able position of West Texas in this respect.

It is true that transportation costs from West Texas mills to
markets equidistant from New England and Southeastern compe-
titors are greater, that transportation costs are higher on a mile-
age basis, and that West Texas products must travel greater dis-
lances to compete in the same markets with Southeastern mills.
However, there are definite indications that West Texas mills can
tind adequate markets in localities to which this section would
have a freight cost advantage over the Southeast, such as the West
Coast and the Southwest.

West Texas has a definite advantage over other sections of the
tountry, because of its source of high-quality fine combing wools.
Also, it is not far from sources of coarser territory wools which
tan be used in blends; thus it is suited to the manufacture of a
Wide variety of wool fabrics. Houston has a good seaport for the
shipping in of any foreign wools that might be needed, although
'aW wool warehousing and marketing facilities would have to be
Geveloped. On the other hand, a certain disadvantage arises due
10 the control of the raw wool market by the Boston Wool Trade.
IControl has been set up to perpetuate all the processing of wool
In the Northeast.

Since wool is sold on a delivered basis, the grower pays freight
o0 dirt and grease which constitute at least 50 per cent of the
Yool shipped. Therefore, it would seem economical to have the
Wool scoured before shipping. The advantages of scouring at the
Source of supply are (1) saving in freight, (2) greater ease in
suring, hefore the grease has time to set in the fleece; (3) im-
Movement in color of wool, and (4) lower wage cost for grading
and sorting. These advantages apparently have been outweighed
Y dlsadvantages of local scouring. Competition with Boston is
Mot often cited as the principal block to local scouring activity.

69




Since Summer Street in Boston controls the purchasing and sale
of all wool in this country, it would appear that the cooperation of
some Boston wool dealers would be necessary in order to assure a
market for scoured wool.

Another factor which prohibits local scouring is the prefer-
ence of worsted manufacturers and top-makers for purchasing
wool in the grease and either scouring it themselves, or having it
scoured to their own specifications. A variety of wools must be
available to the manufacturer and he must be able to fill his manu-
facturing requirements quickly. The logical place for a scouring
plant, according to a recent survey, is some point where a large
variety of wool can be concentrated in transit, because manufac-
turers’ blends are secret and the manufacturer wants to buy wool
without revealing varieties or proportions purchased. The control
of quality in scouring operations requires considerable experience
and skill, and a knowledge of the use to which the wool is to be put.

The locational factor of accessibility to markets will have
varying degrees of importance, depending upon the products to be
manufactured. The survey indicates that the products best suited
to West Texas manufacture are worsted fabries for both men's
and women’s wear, since over 90 percent of the Texas clip is Fine
wool—64s and finer. A new mill to produce 30,000 yards of men's
finished serge suiting would employ about 500 persons and would
cost at least $2,500,00.

Worsted fabrics for the most part are styled goods, and con-
stant contact between mills making such goods, and the New York
market, is highly important. In this respect West Texas is at

some disadvantage as compared to the New England states. How-

ever, there is a fair-sized market for fine worsteds to be used in
casual and sport clothing like that featured by the Los Angeles and
Fort Worth-Dallas clothing manufacturers; and here West Texas
has a definite advantage. The exact location of mills will be de-
termined not only by the availability of textile manufacturing re-
quirements, but by effective factual presentation of local facilities
by local groups. The Department of Commerce has pointed out
that “There is a rather widespread misconception that obtaining
new industry for a community or area merely means going out and
persuading some industry that the area is so desirable that the
industry would have economic advantages there which would more
than offset the cost of moving. In order that a city may offer
adequate inducement for the creation of new industries or per-
suade outside industries to establish plants in the areas, such in-
ducement must include well-analyzed facts showing that location
within the area is economically advantageous for such indus-
tries”. (55) A great many agencies in many states are presently
engaging in gathering all available information concerning their
areas’ resources and potentialities and in bringing this informatiol
to the attention of potential investors. This work is being done

S E§4TS)' Department of Commerce, Basic Industrial Location Factors, (Rev. Juié
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by state and local development agencies and planning boards, local
and regional chambers of commerce, state and local governments,
and by railroads and private utilities companies.

The major themes used in advertising for industrial develop-
ment are plant and site facilities, expanding markets, labor supply,
raw materials, transportation facilities, and tax concessions. To
provide a sound basis for negotiating with prospective investors
or with relocating industry, a community should assemble indis-
putable facts concerning its resources. An industrial survey should
be made for each community, showing (1) general information
concerning the city, its population and climate, (2) available site
locations, total acreage, acreage suitable for construction, and esti-
mated value per acre, (3) labor supply, quality and cost, (4) de-
veloped and undeveloped water resources and water analysis (5)
electric power supplies, nearest electric power line, amount and
cost of power, (6) quality and cost of fuel, extent of fuel supply,
means of bringing fuel from its source, (7) transportation facili-
ties, railroads, highways, motor freight lines, airlines.

Appendix
(Follows)
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Table |

AMOUNT OF VARIOUS TYPES OF WOOL TEXTILE MACHINERY
IN PLACE, UNITED STATES

Worsted Woolen Worsted Broad
Year Combs Spindles Spindles Looms
1925 2,787 2,460,000 2,757,000 64,434
1930 2,712 2,265,000 2,510,000 54,307
1935 2,631 1,916,000 2,265,000 44,830
1938 2,609 1,826,000 2,147,000 43,075
1941 2,494 1,634,000 1,956,000 38,989
1944 2,608 1,640,000 1,932,000 38,752
1945 2,596 1,609,000 1,941,000 37,874
1946 - 2,60 1,600,000 1,917,000 37,369

1947 %2656 *1,561,198 1,920,000 36,906

Sources: Wool In the United States, National Association of Wool Manufac-
turers (1947},

-* Fewer Machines - Greater Outpuf, Textile Industries, (July, 1948).
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Table I

NUMBER AND LOCATION OF WOOL AND MOHAIR MANU-
FACTURING ESTABLISHMENTS* IN UNITED STATES, 1939

Regular
Factoriest Dyeing and
or Jobbers Contractf Finishing
LOCATION Engaging Factoriest = Woolen and  Total
Contractors Worsted

United States

California
Connecticut
Delaware
Georgia

Illinois

Indiana

lowa

Kentucky
Louisiana

Maine

Maryland
Massachusetts |
Michigan
Minnesota
Missouri

New Hampshire
New Jersey
New Mexico
New York

North Carolina
Ohio

QOregon
Pennsylvania

Rhode Island

o
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w
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2 2
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w
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o
w
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w
w
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South Carolina
Tennessee

Texas

Utah

VYermont

Virginia
Washington
West Yirginia
Wisconsin

— 0 —=0OMNMRNRNDNN
WO —==—MNMNMNNN

L

¥ As defined in 1939 Census of Manufactures. As a rule, each single planf_ or
actory is counted as an-establishment. The following types of establish-
ments are omitted:
I Establishments idle.
2. Establishments with an annual production valued at less than $5,000.
3. Establishments of educational, eleemosynary, and penal institutions.

T Factories manufacturing products for sale or for interplant transfer.

T Contract or commission factories processing materials owned by others.

Source: Bureau of the Census: Bulletin of the National Association of Wool
Manufacturers, Vol. LXXVI.

73

e LS




; Table [lI

GEOGRAPHIC DISTRIBUTION OF KEY WOOL MACHINERY IN

PLACE — MAY, 1943

Woolen &
Worsted Spinning Spindles Worsted
State or Area Combs Worsteds Woolens* Looms
(Percent) (Percent) (Percent) (Percent)
Maine 2 9 5 8 ;
New Hampshire 7 3 6
Yermont 3 1 2
Massachusetts 44 20 36 26
Rhode Island 22 5 25 13
Connecticult Negligible 8 | 6
Total Northeast 70 52 71 6l
New York 2 13 4 6
New Jersey 16 4 8 6
Pennsylvania 8 8 11 1l
Total Middle Atlantic 26 25 23 23
Southern States ) 11 3 8
North Central States ) 4 10 2 &
Western States ) 2 | 2

* Includes spindles in knitting and carpet mills.

Source: Wool In the United States, National Association of Wool Manufac-
turers, (1947).
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Table VI

SHEEP AND LAMB AND GOAT AND KID POPULATION AND WOOL PRODUCTION OF WEST TEXAS

COUNTIES, 1940 AND
COUNTIES Sheep and Lamb Goats and Kids Wool Shorn Pounds
1940 1945 1940 1945 1940 1945
Andrews 2,150 1,001 29 25 15,000 10,000
Archer 22 16 50 44 8,559 9,419
Armstrong 52 39 57 5 48,852 27,071
Bailey 11,376 1,266 26 17 70,952 14,000
Baylor 1,218 715 178 35 7,545 2,021
Blanco 89,949 82,462 67,398 54,297 704,293 ."593,639%
Borden 27,029 26,878 199 126 174,161 . 166,096
Bosque 64,788 50,462 29,078 32,802 401,423 331,895
Brewster 144,153 169,666 74,837 68,032 1,125,791 1,379,064
Briscoe 4,209 4,648 9 69 48 816 28,440
Brown 80,065 48,303 23317 21,458 537,632 240,893
Burnet 133,399 144,120 54,205 54,939 936,031 977,217
Callahan 31,945 35,834 8,283 12,729 214,347 243,489
Carson 3,896 4,327 (] 6 17,423 14,294
Castro 10,200 4,633 18 | 78,626 35,646
Childress 457 321 34 20 4 558 1,845
Clay 2,590 551 911 424 19,341 3,238
Cochran 7,158 1,323 3 42,449 3,244
Coke 137,835 144,587 17,213 18,684 1,079,186 1,026,378
Coleman 213,936 231,275 9.511 9.778 1,693,164 1,367,504
Collinsworth 2,215 1,008 34 50 18,910 6,570
Comanche 67,534 43,6564 18,509 17,142 463,407 305,596
Concho 245,339 263,198 17,089 18,658 1,933,315 1,775,113
Cooke 9.197 7.411 795 1,045 60,234 38,643
Coryell 104,211 81,027 33,396 20,831 665,743 535,644
Cottle 703 40 24 6 9,938 860
Crane 8,729 33,'568 285 1,341 76371 260,384
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