

  

    [image: cover]

  




  

    

  




  




  




  THREE TEXTILE
 RAW MATERIALS
 AND
 THEIR MANUFACTURE





  

    


  




  

    [image: ]

  




  

    


  




  INTERNATIONAL ACCEPTANCE BANK, INC.
 NEW YORK




  

    Copyright, 1924
 International Acceptance Bank, Inc.
 New York



  




  

    CONTENTS


  




  

    

      

        	

          Part One

        

      




      

        	

          COTTON

        

      




      

        	



        	



        	

          Page

        

      




      

        	

          Chapter I

        



        	

          The Raw Material

        



        	

          9

        

      




      

        	

          Chapter II

        



        	

          The Manufacture of Cotton

        



        	

          19

        

      




      

        	

          Chapter III

        



        	

          From Mill to Consumer

        



        	

          49

        

      




      

        	

          Chapter IV

        



        	

          The Position of the United States

        



        	

          52

        

      




      

        	

          




          Part Two

        

      




      

        	

          WOOL

        

      




      

        	

          Chapter I

        



        	

          The Raw Material

        



        	

          59

        

      




      

        	

          Chapter II

        



        	

          Worsted Manufacture

        



        	

          67

        

      




      

        	

          Chapter III

        



        	

          Woolen Manufacture

        



        	

          81

        

      




      

        	

          Chapter IV

        



        	

          The Economic Aspect

        



        	

          89

        

      




      

        	

          




          Part Three

        

      




      

        	

          SILK

        

      




      

        	

          Chapter I

        



        	

          The Raw Material

        



        	

          97

        

      




      

        	

          Chapter II

        



        	

          Reeling

        



        	

          104

        

      




      

        	

          Chapter III

        



        	

          Marketing Raw Silk

        



        	

          109

        

      




      

        	

          Chapter IV

        



        	

          The Manufacture of Thrown and Spun Silk

        



        	

          115

        

      




      

        	

          Chapter V

        



        	

          Weaving and Finishing

        



        	

          120

        

      




      

        	

          Chapter VI

        



        	

          Artificial Silk

        



        	

          123

        

      


    

  




  

    


  




  

    [image: ]



    Cotton Bolls



  




  

    PREFACE


  




  The importance of the three main textiles in the civilized life of today is probably but vaguely realized by the majority of people. In this country we consume raw cotton alone at the rate of about twenty-six pounds per capita each year, which if translated to yards of cloth and other fabric, would make a strip longer than the distance from the earth to the moon, and a yard wide all the way. Add wool and silk to this and the picture becomes even more impressive. There is not a man, woman or child who does not use one or all three of these textiles in daily life. With this in mind we submit this brief description of how they are produced, emphasizing in particular the development of the raw material in each case.




  Parts I and II are practically revised editions of “Cotton and Cotton Manufacture” and “Wool and Wool Manufacture” which were written by James Paul Warburg in 1921 and 1920, respectively, and published by the First National Bank of Boston, with whom he was then associated. We take this occasion to acknowledge the extreme courtesy of the First National Bank of Boston in allowing the use of this material. Part III, dealing with Silk, has been newly compiled by Benjamin Strong, Jr., of the International Acceptance Bank, Inc.




  No attempt has been made in these studies to enter very deeply into the technical processes involved, the purpose being more to give a condensed outline of the subject from the layman’s point of view. While actual survey and observation were extensively made in each case, a great part of the material has of necessity been obtained from standard works on these subjects. In this connection we wish especially to render acknowledgment to Professor M. T. Copeland of Harvard University, whose studies were freely used by the author of Part I on Cotton. In the case of Silk, we are particularly grateful to Mr. W. D. Darby, whose “Silk, The Queen of Fabrics” has been of invaluable assistance. To the many friends in the textile trades who have provided opportunities for first hand observation, as well as a wealth of information, we tender our sincere thanks and grateful appreciation.




  INTERNATIONAL ACCEPTANCE BANK, INC.





  New York, N. Y., October, 1924.




  

    PART ONE
 
 COTTON
 
 By
 James Paul Warburg
 Vice-President
 International Acceptance Bank, Inc.
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    CHAPTER I
 THE RAW MATERIAL


  




  1. The Cotton Plant





  

    Derivation of Names

  




  The word, “Cotton”, is said to be derived from an Arabic word, “Qutun”, originally meaning flax; and the botanical name of the plant, Gossypium, signifying the fleece worn, was first found in the writings of Pliny, and is derived from the Sanskrit. Thus, in the mere origins of the colloquial and scientific designations of the plant, we have ample proof of its antiquity.




  

    Botanical Types

  




  The cotton plant belongs to the mallow family and is a native of the tropics. The genus has a great many botanical varieties, all of which, in the wild state, are perennial, but under cultivation tend to become annual. One variety, Gossypium Arboreum, which is found chiefly in Mexico and Brazil, attains a height of over fifteen feet. This tree cotton, however, has not been extensively cultivated because of the obvious expense of picking. Of the herbaceous varieties the most commonly known are the American and the long-staple Egyptian. G. Barbadense, known as Sea Island cotton, is another long staple variety which is grown only in certain counties of Georgia, South Carolina and Florida.




  

    The Cotton Plant

  




  

    The Fibre

  




  In all the cultivated species the plant attains a height of two to four feet. The leaves vary, but all have characteristic lobes. The blossoms also vary a good deal in color, but have this in common that the seeds are contained in a pod or boll which is filled with a floss not unlike that of the common milk-weed. In due course the boll bursts, exposing the mass of fluffy fibre from which the plant derives its extraordinary value. The superiority of cotton over other vegetable fibres, such as hemp or flax, is in the natural twist, which makes it inherently adaptable to spinning. The single fibre consists of a hollow tube having transverse joints at irregular intervals, and this tube, when dry, has a tendency to flatten out and curl. The more of this natural elasticity is found in the fibre the better it is for spinning purposes, and an immature fibre is for this reason unsatisfactory. Cotton is exceedingly susceptible to moisture, and a succession of violent atmospheric changes will cause such a rapid contraction and expansion in its fibre as to destroy its elasticity. From the point of view of the manufacturer there is very little difference between immature cotton and that which has suffered loss of vitality.




  

    Seeds and Stems

  




  Besides yielding a natural wool from which a tremendous number of products are derived, the seed of the plant gives forth a highly useful vegetable oil, and the stems and leaves are used for fodder.




  




  2. History and Distribution





  

    Ancient History

  




  The origin of the cultivation and commercial use of cotton is shrouded in the dim veils of antiquity. The records of India show that the plant was grown, and its fibre utilized, from the earliest times. The Phoenicians and the Hebrews are known to have made cotton clothing, and later the art was transmitted by them to the Greeks and Romans. The vague annals of China indicate a familiarity with this plant and its value extending back to the remote past, and the same is true of Japan. Cortez found a flourishing textile industry among the Aztecs in 1519, and in Peru, Pizarro found cotton garments said to antedate the civilization of the Incas. Again early Portuguese chroniclers relate the discovery of native cotton in Brazil.




  

    Europe

  




  

    America

  




  The Arabs and Saracens were largely responsible for the introduction of the textile industries to western Europe in the ninth century, but it was not until about the middle of the seventeenth century that any great progress was made. During this time the British began to attempt the cultivation of cotton in their colonies, and it was about 1650 when the first Virginia plantations were begun. Since that time the United States has forged ahead until at present it grows over three-fifths of the world’s crop.




  

    Egypt

  




  The cultivation of cotton in Egypt was begun about 1821, American Sea Island seeds being imported at that time. The fertile alluvial soil of the Nile delta was found particularly adapted to this use, and extensive irrigation later expanded the area. The construction of the Great Assouan Dam late in the nineteenth century gave a tremendous impetus to the industry. Egyptian cotton is mostly of the long staple variety, the best, known as Sakellarides, averaging an inch and three-quarters.




  

    India

  




  Cotton culture in India is perhaps the oldest of all, but Indian cotton is of the short staple variety, and can only be used by certain manufacturers most of which are located in Japan and Germany. About twenty-five million acres are said to be under cultivation, but statistics are very meagre.




  

    China

  




  China has long been a large grower of cotton, but the native species are of a harsh, short fibre. Korea and the Yangtze and Wei basins are the chief sources, and American cotton has recently been introduced in the southern provinces.




  

    Other Countries

  




  Russia began to raise American cotton on a large scale in Turkestan only some twenty years ago, and bids fair to become a large producer. The plant is indigenous to almost all the Central and South American countries, and particularly in Mexico, Brazil and Peru, it has great potentialities. Peru has two kinds of native cotton known as the rough and smooth varieties. The former is of a very long and tough fibre and is valuable because it can be blended with wool.




  

    American Varieties

  




  The greatest part of the American crop consists of the Upland variety, although, as we have noted, there is a small but important crop of Sea Island in the Southern Atlantic states. Another long staple species, known as Pimas, has recently been introduced in Arizona, and the alluvial soil of Mississippi, Arkansas, and Louisiana has produced still other desirable species, locally known as “Rivers,” “Peelers,” and “Benders.” Before we consider the relative manufacturing merits of the various kinds of cotton, it would perhaps be well to consider briefly how the crop is grown.




  3. Cultivation





  

    Growth of the plant

  




  The cotton season of course varies in different latitudes, but the planting is done everywhere in the early spring months. The proper care and fertilization of the soil and its preparation to receive the seed is of the utmost importance. The plant ripens in about four months, so that the picking season in this country usually begins in August, and continues until the first killing frost. From the time of the opening of the first bolls the cotton continues to grow, unless killed by drought or insects, until the cold puts a stop to vegetation, and the same stalk frequently contains ripe and immature cotton at the same time. The cotton which matures first and has been least exposed to weather when picked is likely to be freer of spots and discolorations than that which is picked at the end of the season.




  

    Enemies of the plant

  




  

    The Boll Weevil

  




  The two great enemies of the cotton plant are drought and insect depredations. Late frosts and the right quantity of rain and sunshine are what every cotton planter prays for, and praying is about all he can do in this respect. Not so, however, with insects. Unfortunately there are a great number of rapacious little creatures rendered particularly hardy by some caprice of Nature, to whom the growing cotton plant represents an especial delicacy. Against them the planters, under the guidance of the Department of Agriculture, are waging continuous warfare. It is said that insect depredation, at pre-war prices cost the country an annual sum of $60,000,000, more than half of which is attributable to the two worst offenders, the boll weevil and the boll worm. Coming in hordes across the Mexican border, the boll weevil has destroyed millions of bales of cotton annually, and as yet no very effective remedy has been found to exterminate it.




  

    Weather Defects

  




  Even at that, however, the planter’s greatest worry is perhaps not so much the growth as the harvesting of his crop. To get his cotton picked rapidly and properly, an operation for which no successful machinery has yet been devised, and to have it properly ginned, presents his chief problem. If cotton is left too long on the stem it will be exposed to the detrimental effects of the weather. Coloring matter from the newly opened bolls, or from the soil, is washed into the floss by the rain, and while such spots or stains may be bleached out by the sun, the lustrous bloom never returns. Frost will make permanent tinges or stains, and the wind will frequently wrap the pendulous locks of fibre-covered seed about the stems of the plant or tangle them up in the leaves.




  

    Careless Picking

  




  

    Bad Ginning

  




  When the pickers do not exercise proper care stem and leaves frequently get picked along with cotton, and a considerable quantity of dirt inevitably finds its way into their bags. Or else the cotton may be picked when it is damp, with the result that the teeth of the gin, instead of picking out the seeds and stems will cut the matted fibres, producing a class of cotton known as “Gin-cut”. Moreover the gin brushes will be unable to separate the matted tufts, and so they go into the bale as “naps” or “neps”. All these factors militate against the planter in his efforts to have his crop classified as high as possible.




  4. Grades and Staples





  

    Grades Based on Condition

  




  The classification of cotton into the standard grades fixed by the Government constitutes an exceedingly difficult art. There is absolutely no mechanical basis, and the classification is a purely relative one. The kind of plant has no bearing whatsoever, nor has the length or strength of staple. It is really a distinction based upon the condition of the cotton, rather than upon its inherent attributes.




  The grade “MIDDLING” is the basis upon which the market values of the other grades are quoted. There are eight full grades:




  

    The Full Grades

  




  

    

      

        	

          Fair

        



        	

          Low Middling

        

      




      

        	

          Middling Fair

        



        	

          Good Ordinary

        

      




      

        	

          Good Middling

        



        	

          Ordinary

        

      




      

        	

          Middling

        



        	

          Low Ordinary

        

      


    

  




  

    Tinges and Stains

  




  

    “Points”

  




  Between these full grades are the half grades, known as the Stricts, and some classers use quarter grades with which, however, we shall not concern ourselves here. The grades and half-grades are quoted for whites, tinges, and stains. A stain is a heavy discoloration while a tinge is a lighter hue, and partial discolorations, known as spots, are permissible in the lower grades of whites. The values of the various grades are always quoted as so many points on or off White Middling, a point being 1/100th. of a cent. Thus, if Middling White were quoted at 24c and Ordinary as 300 points off, it would mean that Ordinary was worth 21c. An example is given below of a regular quotation sheet.




  

    

      

        	

          U. S. Grades

        



        	

          [1]White

        



        	

          [2]Tinges

        



        	

          [2]Stains

        

      




      

        	

          Middling Fair

        



        	

          403 on

        



        	

          Nominal

        



        	

          Nominal

        

      




      

        	

          Strict Good Middling

        



        	

          328 on

        



        	

          49 off a

        



        	

          Nominal

        

      




      

        	

          Good Middling

        



        	

          253 on

        



        	

          152 off a

        



        	

          447 off a

        

      




      

        	

          Strict Middling

        



        	

          135 on

        



        	

          300 off a

        



        	

          618 off a

        

      




      

        	

          Middling

        



        	

          Basis

        



        	

          456 off a

        



        	

          809 off a

        

      




      

        	

          St. Low Middling

        



        	

          305 off

        



        	

          704 off a

        



        	

          Nominal

        

      




      

        	

          Low Middling

        



        	

          843 off

        



        	

          1064 off a

        



        	

          Nominal

        

      




      

        	

          Strict Good Ordinary

        



        	

          1230 off

        



        	

          Nominal

        



        	

          Nominal

        

      




      

        	

          Good Ordinary

        



        	

          1518 off

        



        	

          Nominal

        



        	

          Nominal

        

      


    

  




  

    FOOTNOTES:




    

      [1] U. S. Government differences.




      


    




    

      [2] Average of differences on New York, New Orleans, Memphis and either the




      Savannah or the Augusta exchanges. 


    


  




  

    


  




  

    The Human Element

  




  

    Proportion of Impurities

  




  It is obvious that in this classification the human element plays a great part. The difference between quarter grades, or even half grades, or between a tinge and a stain, are subject to a great variety of interpretations. While there is no definite standard, Middling must be cream or white, must show no soil evidence, no gin-cuts or naps, may have a few pieces of leaf (not powdered), and a few motes, (immature seeds). As the grades go up the cotton must be freer of impurities until the top grades have to show practically a perfect lustrous, silky, white, and clear fibre. On the lower side the impurities increase, until, in the Ordinaries, we find large and small leaf particles, sticks, hulls, dirt, sand naps, gin-cuts, and spots, together with a dingy color.
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