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PREFACE

THE Theory of Sizing treats of the essential constituents
and properties of sizing ingredients, and of the chief factors
determining the selecting, blending and mixing of those
ingredients suitably to the requirements of manufacturers
and merchants of textile fabrics.

The descriptions of the physical characteristics; the
dimensions and illustrations of the six chief varieties of
starch which, either separately or else blended with two or
more varieties in combination, constitute the fundamental
basis of most size-mixtures and size preparations ; and also
the methods of distinguishing the different species of starch
granules, both by microscopical examination and chemical
reaction, are derived from personal observation and experi-
ment, and will serve as guides in identifying different kinds
of starch.

Also, the formula stated in §96, p. 66, is a deduction, by
the author, from calculations based on the R.D. of several
soluble materials, and subsequently verified by actual tests.
This formula will have a wide application of usefulness and
practical value in estimating the variation which it is neces-
sary to make in either the relative density or the volume
of solutions, in order to ensure corresponding weights of
solid matter dissolved in them.

The contents of this book were written as part of a
series of articles, entitled Preliminary Operations of Weaw-
ing, and contributed, by the author, to the TEXTILE MANU-
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viii PREFACE

FACTURER, in which excellent journal that series of articles
are continued. The matter treating of the theory of sizing,
however, has been revised, enlarged, re-arranged and
adapted in its present convenient form more suitably to
the purpose of a standard text-book for students of weaving
in particular, and also as a book of reference generally, for
those requiring information on the important subject of
sizing, sizing ingredients and size mixing.

HARRY NISBET.

BOLTON, January 1912.
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THEORY OF SIZING

CHAPTER I

INTRODUCTION

THE COMMERCIAL AND TECHNICAL POLICY
OF SIZING YARN

§1. The operation of sizing constitutes one of the
most importantstages in the preparation of warps which,
if not previously sized, would be unable to withstand the
tensile strain and excessive chafing action of the shedding
harness, reed, and shuttle race-board during the operation
of weaving.

This is true in respect of warps for most varieties of
textile fabrics produced from warps composed of ¢ single
twist-yarn”’; and especially of those employed in the
manufacture of ““grey ” cotton goods that are woven
and sold in the grey state, or natural colour of the cotton
staple, and of which the market value is often very
largely, and sometimes chiefly, determined by the re-
sults obtained in the sizing-room.

§2. It is not surprising, therefore, that the important
problems relating to the theory and practice of sizing
have received a considerable amount of attention from
industrial and analytical chemists, sizing-specialists,
textile manufacturers and machinists, and many techni-
cal writers. Indeed, probably no other departments
of the textile industry have proved such prolific sources
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2 THEORY OF SIZING

of discussion, contention and even litigation, or have
provided so much material for literary composition, as
those concerned with the sizing of yarn and the finish-
ing of cloth, which two operations are sometimes very
closely and intimately associated. And whether these sub-
jects are studied from a purely theoretical and chemical
standpoint, or as mechanical operations, they abound
with matter of considerable interest to students and ex-
perts, and with questions of vital importance to manu-
facturers, merchants and salesmen of most varieties of
textile fabrics in the manufacture of which the processes
of either sizing or finishing have been involved.

§3. As regards the commercial morality or justifica-
tion of sizing yarn, for weaving purposes only, that pro-
cess is both a commercial and also a technical contingency
in the economy of textile manufacturing, and one of
which the policy could be questioned only by those whose
knowledge of the textile industry in general, and of the
weaving branch of that industry in particular, is of a
limited character. The structure of most textile threads,
and especially those produced from such comparatively
short filaments as those of the cotton fibre, necessitates
some kind of treatment by which they are made better
able to resist the tensile strain and abrasive action of the
moving parts of a loom to which they are subjected
during the operation of weaving. -

§4. This improvement in the weaving qualities of
yarn is effected by a process of sizing which consists of
impregnating the yarn with an adhesive compound of
various ingredients, chiefly with the object of laying
down the exposed ends of fibres that protrude from the
threads and constitute what is variously described as
“oozy,” “fluffy,” and “ hairy ” yarn. The immediate
effect of sizing yarn, therefore, is that the threads become
both smoother and also slightly stronger, because the
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fibres composing them are consolidated and lie together
more compactly. This not only reduces the frictional
resistance between the warp-ends as they pass each other
in the act of shedding during weaving, and between those
threads and the parts of the loom named in the first
paragraph of §1, but it also increases their resistance to
tensile strain, and thus reduces the risk of threads break-
ing during weaving, thereby improving the quality, and
also increasing the production, of cloth.

§5. Hence the impregnation of warp yarn with a
glutinous size paste, with the sole object of improving
its weaving capabilities, is as essential to the manufacture
of certain classes of textile fabrics as is the legitimate
use of an alloy of silver, copper or other baser metal, as
a binding and strengthening material, in the manufacture
of articles of gold.

§6. It is well known, however, that the modern
practice of sizing is abused, and frequently exceeds the
legitimate bounds of its primary object of facilitating
the operation of weaving. It is also sometimes seized
as a favourable opportunity for accomplishing many
other purposes, some of which are of a questionable
character.

§7. The sizing of warp yarn, presumably, was con-
ceived with the sole object of facilitating the operation
of weaving, and of enabling textile fabrics to be produced
from strands of yarn so fine and delicate that they could
not, unless reinforced with some suitable medium, with-
stand the severe ordeal of weaving.

§8. With the introduction of the power -loom, how-
ever, the art of sizing acquired much greater importance
in the preparation of warps; and it is now frequently
made to serve other objects than that of assisting the
weaver. For example, the process of sizing is sometimes
utilised as a means of imparting to the finished cloth
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certain desired tones of colour, peculiarities of texture,
and a soft mellow “ tone ”’ or other feeling when handled;
linen finishes, and other subtle artificial effects with the
object of improving the appearance of the cloths, and
thereby conveying the impression that they are composed
of yarn of superior quality. In the manufacture of
inferior qualities of certain varieties of grey cotton
fabrics, the process of sizing also presents a favourable
opportunity for adding to the yarn excessive quantities
of weighting material in the form of china-clay and other
mineral substances which have no direct beneficial effect
whatever, either on the yarn during weaving, nor on the
wearing qualities of the finished cloth, although as much
as 250 per cent. of size is sometimes added to the net
weight of yarn.

§9. It is in order to meet the varied requirements and
prejudices of manufacturers and merchants, according
to the particular classes of fabrics in which they trade,
that there exists such a great variety of ingredients em-
ployed for the purpose of sizing yarn. There are also
innumerable patented recipes for size-mixings, in addition
to numerous proprietary “ secret ”’ concoctions, many of
which are known, from analyses, to contain ingredients
of common quality and sometimes of an injurious
character. Therefore, if these substances are not used
with discretion, they may prove a source of risk and
danger by acting with detrimental effect on both the
yarn and the copper immersion and sizing rollers; and
also on other metal parts of the sizing machine with
which they come into contact. Hence, unless the in-
gredients of these special sizing preparations are known,
and their use properly understood, they are better en-
tirely avoided.



CHAPTER 1I

CLASSIFICATION OF S1zING INGREDIENTS: THEIR
EsseNTIAL  CONSTITUENTS, PROPERTIES, AND
Speciric Purrose. Mipew: Its CAusg, EFFECT
AND PREVENTION. ALso THE PHYSICAL STRUC-
TURE AND  MICROSCOPICAL APPEARANCE OF
DIFFERENT VARIETIES OF STARCH GRANULES,
AND MEeTHODS OF DISTINGUISHING THEM.

CLASSIFICATION OF INGREDIENTS

§10. Although the list of ingredients generally de-
scribed as ‘‘ sizing ”’ materials comprises a great variety
of substances, the number essentially composing a size
mixture for ordinary purposes, and exclusive of water;
does not usually exceed two for pure and light sizing up
to 20 per cent.; and five for both medium and heavy
sizing from 20 to 50 per cent. and upward. The recog-
nized standard ingredients for general use may be con-
veniently classified into five distinctive groups of different
materials, according to their chief characteristic pro-
perties, namely:—

Group 1: Adhesive Subsiances possessing glutinous
properties to consolidate the fibres and give smooth-
ness, body, and stability to the yarn; and also to
serve as a medium for fixing other ingredients upon
it.

Group 2: Softening Substances possessing emollient
properties to prevent the adhesive and weighting
materials from becoming hard or powdered; and
also to preserve the soft and supple qualities of yarn,
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6 THEORY OF SIZING

Group 3: Awntiseptic Substances to prevent or check
the origin or development of mildew and other forms
of decomposition so liable to occur in the nitrogenous
and other organic matter of vegetable and animal
products.

Group 4: Deliquescent or Moistening Substances to
keep yarn in a humid condition, and prevent it
from becoming too dry and hard.

Group 5: Weighting Substances to increase the weight
and bulk of cloth.

S11. The chief varieties of materials constituting the
respective groups of sizing ingredients are specified
below; and a description is-given, in §§14-79, of their
essential constituents, and of the chief properties which
specially adapt those materials more or less suitably for
the purpose of sizing yarn:—

GrouP 1: Materials yielding adhesive properties
may be divided into three chief classes—namely: (1.)
Farinaceous or starch-bearing grain and seed products,
comprising wheat flour and starch, rice starch, and
Indian corn or maize starch; also starch or “fecula”
obtained from the roots and other parts of plants and
trees, as for example, farina or potato starch obtained
from the tuberoud roots of the potato plant, tapioca
starch obtained from certain South American and West
Indian tree roots of the genus manshot or manioc, and
sago starch obtained from the pith of a certain species
of East Indian palm trees. In addition to the pure
starch products just named, and several others, there
are also numerous starch preparations, as soluble starch,
octopus gloy, apparatine, and many other varieties of
starch paste or mucilage which only require to be heated
before applying them to the yarn, and which are sold
under different trade-names. (2.) Gum and similar
glutinous natural products, as gum-tragacanth and gum-
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arabic; also manufactured gum preparations comprising
dextrine or British gum, gum-tragasol, gelatose, and
other gum substitutes. (3.) Mucilage material termed
“ pectin,” consisting of a gelatinous substance extracted
from seaweed, known as Irish moss, Carrageen moss,
and pearl moss; also Iceland moss and other varieties
of seaweed.

Group 2: Emollient substances employed to make
yarn soft and supple may be divided into four chief
classes—namely: (1I.) Animal fat or grease and wax
products, comprising beef and mutton tallow, bone fat,
lanoline, wool grease (also known as Yorkshire and re-
covered grease), beeswax, and spermaceti (sperm whale)
wax. (2.) Vegetable oil and wax products, comprising
bleached palm oil, olive oil, castor oil, coco-nut oil,
cotton-seed oil, carnaiiba or Brazilian palm wax, Chinese
or ‘“insect-wax,” and Japan palm wax. (3.) Mineral
wax, as paraffin wax. (4.) Commercial products, com-
prising glycerine and glycerine substitutes, glucose,
dextrose or-grape sugar, stearine, several varieties of
specially prepared sizing soap; also velvet or tallow
pulp, and many other tallow substitutes.

Group 3: Antiseptics employed to prevent fermen-
tive and other decomposition of organic matter may
be divided into three chief classes—namely: (1.)
Chloride of zinc. (2.) Acids, comprising carbolic acid,
salicylic acid, cresylic acid, formaldehyde or formalin,
arsenious acid and perchloride of mercury. (3.) Thymol
and glycerine.

GrouP 4: Deliquescents employed to retain yarn
in a moist and flexibly soft condition may be divided
into two classes—namely: (1.) Chloride of magnesium
and chloride of calcium or lime. (2.) Glycerine.

Group 5: The weighting material employed with
that specific object is almost invariably kaolin or china-
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clay, a natural mineral product which is found in abun-
dance in Devon and Cornwall, and used extensively in
cloth finishing, and also in the manufacture of china
porcelain and other varieties of earthenware.

§12. In addition to the foregoing chief classes of sizing
ingredients, which are more or less essential to meet
the numerous requirements of manufacturers, according
to the different classes of fabrics which they produce,
there are also employed, in some size-mixings, many
other substances that are not essential either to the
preparation of size, nor beneficial to the yarn, for weaving
purposes, nor to the finished cloth; but which are in-
tended to produce certain pleasing effects, as specified
in §8, p. 3.

These minor substances comprise, amongst others,
colouring material of various tints, to impart to the
finished cloth certain tones of colour for the purpose of
improving the appearance of the fabric, and also, in
some instances, with the express object of simulating
the peculiar rich brown tone which s natural to certain
varieties of both Egyptian and Sea Islands cotton staple.
In other instances, however, the contrary effect is sought
by the addition, to size prepared from wheat flour, of a
little blue colouring material for the purpose of neutralis-
ing the brown tone of the flour, and thereby imparting
to the yarn a whiter tone.

Other materials are employed to impart to the finished
cloth certain soft and mellow “tones” and subtle
peculiarities of ““ feel ” and texture, when handled; as
well as many other desired artificial effects. Also, a
little common soda is sometimes employed in size, with
the object of reducing the risk of the yarn and cloth
developing the stains of ironmould from the use of zinc
chloride, as explained in §66, p. 42.

§13. Also, it is found by experience, that for the pur-
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pose of sizing yarn, better results are obtained by employ-
ing as the ingredient with which to endow the size with
its adhesive and glutinous properties, some substance
which is derived from the same natural kingdom as that
from which the textile material to be sized has been
obtained. Hence, if the yarn to be sized is produced
from fibres of vegetable origin, as cotton, flax, jute,
hemp, china-grass and other kindred species of vegetable
fibres, the substance employed to give the size paste
its adhesive properties should also be of vegetable
origin, as flour or starch obtained from the cereal grains,
or other vegetable product. Likewise, if the yarn to
be sized is produced from fibres of animal origin, as wool
and silk, in that case, the adhesive properties of the size
employed should also be of animal matter, as glue, and
similar preparations.
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EsseNTIAL CONSTITUENTS, PROPERTIES AND SPECIFIC
PURPOSE OF SIZING INGREDIENTS

Grour 1: ADHESIVE SUBSTANCES

§14. The following brief description of the essential
constituents and properties of the principal ingredients
employed for sizing yarn explains why they are more
or less suitably adapted for that purpose:—

WaEAT FLoUR.—Wheat flour is used most extensively
as a material for endowing a size mixture with its most
essential property of adhesiveness. This is accountable
from the fact that the principal constituents of wheat
flour are starch and gluten, which exist in varying pro-
portions, according to the quality of flour, and range
approximately from 60 to 70 per cent. of starch, and from
3 to 15 per cent. of gluten. It is to these two chief con-
stituents, starch and gluten, that flour produced from
wheat and other cereal grains owes its value as a sizing
commodity. If flour and water are combined in suitable
proportions, and the mixture heated to about 180° F.
(82° C.), the starch and gluten combine to produce an
adhesive paste of great binding and fixing power.

It is because of the powerful adhesiveness of gluten
that some sizers prefer whole flour instead of starch,
especially for the purpose of heavy sizing, when the
gluten serves to fix a large amount of china-clay and
other weighting material upon the yarn. Being a nitro-
genous compound of several organic elements, however,
the presence of gluten in flour used for sizing is condemned
by some authorities because of its marked tendency to
develop quickly a state of septic or putrefactive decom-
position, during which it emits a peculiarly sour and
offensive odour.
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§15. Under certain favourable conditions of exposure
to a warm, moist, and ill-ventilated atmosphere, flour
is liable to foster the germination and development of
several species of both animal and vegetable microbes,
some of which are inherent to the flour itself, whilst
others are deposited from the atmosphere, and find in
flour a favourable fertilising medium. For these reasons.
therefore, whole flour, containing the nitrogenous sub-
stances as gluten and albuminoids, is said by some
authorities to be unsuitable for sizing purposes owing
to the subsequent danger of mildew and other decom-
position. It is also said that the use of flour for sizing
is declining in favour of starch and its numerous prepa-
rations, because the elimination of the nitrogenous
substances containing the fermentive and putrefactive
principles makes pure starch much less liable to mildew
or other organic decomposition.

Another advantage which starch possesses over whole
flour of any kind is that it may be mixed with water and
boiled immediately, ready for use; whereas flour is
usually steeped in cold water for a period varying from
two or three days to as many weeks, and sometimes
months. The chief object of steeping flour is-to promote
the action of fermentation with a view to neutralising
the septic principles inherent to the nitrogenous con-
stituents of flour, and thereby reducing the tendency of
the gluten to develop a state of decomposition, as mildew.
Fermented flour is said to impart to the yarn and cloth
both a soft and mellow feel, when handled, and also a
better tone of colour.
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‘MiLpEw: Ifs Cause, Effect and Prevention

§16. MILDEW is one of numerous manifestations of
the putrefactive or fermentive principle of decomposition
which attacks substances of an organic structure, and
results chiefly from the exposure of such material to the
influence of a warm and humid atmosphere. Organic
matter in general affords a favourable fertilising medium
for the active germination and prolific growth and
development of all varieties of moulds, or mildew.
These growths assume a great variety of distinctive
forms chiefly according to their origin and the particular
organic nature of the material which is affected, and also
the character of the atmospheric conditions to which
the substance is exposed. Thus, the moulds may mani-
fest themselves only in the form of stains or slight dis-
colorations on yarn or in cloth; or they may occur
in the more vigorously active and destructive vegetable
forms of different species of fungus, of which there is
an immense variety. In either case, the presence of
mildew acts with rapid and very destructive effect on
whatever material s affected by it; but its further pro-
gress may be checked by adopting certain remedies and
precautions, provided the necessary steps are taken at
an early stage of its development.

§17. If the presence of mildew spores or germs, on
yarn or in cloth, are detected in their initial stage of
growth, their development may be easily arrested, and
the growth even destroyed, either by vigorous washing
and steaming, or by treatment with dilute solutions of
chlorine or other bleaching agents. The stains and dis-
coloration caused by mildew in the second stage of
development are, however, very difficult or impossible
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to remove, even though the germs may have been de-
stroyed in the manner just indicated. But if decom-
position is allowed to reach the third stage, the fibres
are attacked to such a degree that they lose their strength
entirely, and the destruction of the yarn or cloth thus
affected is complete.

§18. The difficulties arising from mildew in cloth are
encountered more frequently in bleachworks and dye-
works than elsewhere. Also, fabrics that have been
soaped tend more readily than before soaping to develop
mildew if they are allowed to remain in that condition
for a prolonged period.

The risk of mildew developing on yarn or in cloth may,
however, be prevented, or at least minimised by a judici-
ous use of a suitable antiseptic substance introduced
into the size paste with which the warps are sized. But
the greatest precaution against this evil is to entirely
avoid the exposing of sized yarn, or cloth produced from
it, to such climatic and other favourable conditions as
may tend to foster the germination of mildew spores,
and which encourage their growth and development.

§19. Textile fibres of vegetable origin, as cotton,
linen, jute, hemp, china-grass, rhea, ramie and others,
are more readily attacked by mildew than are the fibres
of animal origin, as the numerous varieties of wool and
kindred fibres, silk and others. Also, cotton is much
more susceptible than other species of vegetable fibres
to the fertilization and development of mould or mildew
germs, especially if the material is dyed with indigo dye,
which is a blue pigment colour also of vegetable origin,
and obtained from the indigo plant of the genus I'ndi-
gofera.

§20. WHEAT STARCH.—Starch is extracted from
wheat flour by the simple process of washing the whole
flour with water to remove the gluten and other nitro-



14 THEORY OF SIZING

genous substances, which remain in suspension in the
water, whilst the heavier starch granules settle down
by gravitation to the bottom of the vessel. Wheat
starch is employed for both sizing warps, and also for
cloth-finishing, especially for soft, mellow and light
sizing and finishing, as it does not impart to yarn or cloth
the same degree of firmness as that produced by farina
(potato starch) or maize (Indian corn) starch. Nor is
the paste produced from wheat starch so clear and trans-
parent as that produced from either farina or maize
starch.

§ 21. Rice FLour and StarcH.—Rice flour is prepared
from the husked seeds or grains of the rice plant, and the
starch obtained by submitting the flour to a process of
fermentation, or preferably to the chemical action of
either caustic alkali or dilute acid to separate the starch
granules from the gluten and other nitrogenous elements
of the flour. Rice starch alone is only suitable for pure
and very light sizing; for although it yields a relatively
thicker paste than that of wheat flour or maize starch,
it is less adhesive, and not so conducive to good weaving.
The hard and gritty character of rice granules imparts
to the yarn a harsh, rough, and crisp surface which acts
with injurious effect on the shedding harness during
weaving. For these reasons it is advisable to blend rice
starch with wheat flour or other binding material, which
should be mixed and boiled separately before being com-
bined, as the harder and tougher granules of rice starch
require to be boiled for a longer period to burst them
thoroughly.

Or, instead of this method, a superior size mixing is
produced if a blending of about 10 per cent. of rice flour
or starch, and go per cent. of wheat flour, is steeped
and fermented before boiling. Also, if it is required to
combine china-clay with rice flour, the latter should first
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be well mixed in the boiling-pan, after which the china-
clay is added and both boiled together to ensure their
more thorough admixture before combining them with
the wheat flour and other ingredients to be boiled all
together. Another method of preparing starch is to
mix it with water, and afterwards add either chloride
of zinc or caustic-soda solution, which breaks up the rice
granules and increases their solubility, as described in
the last paragraph of §22, and also in §38, p. 29.

§22. Marze Frour and StArRCH.—Maize flour is pro-
duced from Indian-corn grains, and the starch obtained
either by fermentation, or chemical treatment. Maize
starch produces a relatively thicker paste thanthat of other
varieties of starch, and, like rice starch, it requires to be
well boiled to effect a thorough bursting of the hard and
tough granules, which otherwise tend to impart to yarn
a harsh, brittle, and wiry feel. For these reasons maize
starch is rarely used alone, excepting for pure and light
sizing, and is therefore usually blended with wheat flour
or other binding agent to reduce the harshness of the
granules, and thereby impart to the yarn a softer and
mellower tone.

The importance of effecting a thorough disaggregation
of the clusters of maize-starch granules, either by pro-
longed boiling or by treatment with chloride of zinc,
caustic alkali, or an acid, is emphasised because of the
greater tendency of maize, than of other varieties of
starch, to develop, under similar atmospheric conditions,
mildew and other forms of decomposition.

For light and pure sizing, maize starch and wheat flour
may be boiled separately and afterwards combined;
or they may be steeped, fermented, and boiled together.
But for medium and heavy sizing, china-clay, chlorides
of zinc and magnesium, may be combined with the
starch, to be all boiled together in the boiling-pan, and
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afterwards mixed and boiled with the fermented wheat
flour ready for use. .

Instead of using chlorides of zinc and magnesium, a
superior size mixing is obtained by steeping the starch
in caustic-soda solution of 50° Tw. (R.D. 1°25) in the
proportions approximately of 03 gal. (3'75 1b.) caustic
solution to roo Ib. starch. The action of the caustic
alkalies effects a more complete dissolution of the starch
granules, which become more soluble, and therefore
produce a paste of a more homogeneous character,
uniform consistency, stronger adhesive power, and also
one that imparts to the yarn a smoother, softer, and
mellower tone and feel. Furthermore, starch treated in
this manner is much less liable to develop mildew. But
it is very important to remember, however, that caustic
alkali and chlorides of any description should never be
employed in conjunction with each other, as these agents
react upon and decompose each other, with injurious
effect. (See also §38, p. 29.)

§23. FARINA or PoTATO STARCH.—Farina is ob-
tained by pulverising raw potatoes and washing the
pulp to remove the cellular tissue from the pure starch
granules, which, having a R.D. (relative density) of 1'3,
are precipitated by gravitation. Farina swells and
thickens into a gelatinous paste more quickly and at a
lower temperature than any other starch of commerce;
and in a pure state it is less liable than others to mildew.
It also produces a relatively thicker paste than that of
other varieties of starch, excepting maize; but it pos-
sesses less adhesive and strengthening properties.

If used alone, farina is said to impart smoothness to
the yarn, which also retains its pliability; but it is only
used in an uncombined state for sizing fine counts of
yarn with a pure and very light size. For this purpose
it may be boiled to a thinner paste by the addition of
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either chloride of calcium or magnesium to increase its
penetrating power. _

But in any case it is expedient to use farina size paste
immediately after preparation, as it becomes thinner and
weaker by continued boiling, and also separates and

liquefies if allowed to remain in a cold state. This, how-
ever, may be prevented by mixing the starch in water
containing caustic-soda solution, which not only makes
the starch more soluble and increases the adhesiveness
of the size, but it also negatives the tendency to develop
mildew, as explained in the last paragraph of §22.

For medium and heavy sizing, farina is usually blended
with some other variety of flour or starch, or other bind-
ing material possessing stronger adhesive power, as wheat
flour, sago and maize starch, in which case it tends to
make the yarn feel crisp.

§24. Tarroca StarcH.—Tapioca, also known as West
Indian cassava, and Brazilian arrowroot, is a starch sub-
stance obtained in a- crude state from the roots of a
certain species of South American and West Indian tree
of the genus manihot or manioc. Whilst the crude
material is in a soft and moist condition, it is submitted
to a process of drying on hot plates, during which many
of the starch granules swell and burst, and the whole
mass breaks up into hard, crisp and irregular forms.
Also, the heating process causes many of the starch
granules to become torrefied and ruptured beyond
recognition.

Tapioca for sizing purposes is obtained in the form of
a powder which, on pressing it between the finger and
thumb, feels harsh, crisp, and gritty, like rice starch.
Tapioca starch, however, is inferior to other varieties of
starch for sizing yarn, because it yields a paste of feeble
adhesive properties, and its variable quality makes it
very unreliable,

B
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Size paste prepared from tapioca also loses its tenacity,
and liquefies by continued boiling or if left in a cold state,
in the same manner as that prepared from farina, both
of which varieties of starch have their origin in the roots
of plants. Also, being a cheaper commodity, tapioca is
frequently used as an adulterant of sizing starch prepara-
tions, and is also largely manufactured into dextrine or
British gum, which is used more extensively in cloth
finishing.

§25. SAco Frour and STARCH.— Sago is a starch
substance reduced from the pith obtained from the stems
of a species of palm tree, and is chiefly employed for
sizing yarn of fine counts with a light and pure size,
which imparts great strength to the yarn and leaves it
pliable. Unlike that produced from farina and tapioca
starch, both of which are obtained from roots, sago
starch paste is greatly improved by prolonged boiling,
which effects a more thorough dissolution of the starch
granules,

Also a superior mixing for light and pure sizing of great
adhesiveness is obtained by first mixing the starch in
water containing caustic-soda solution (as described in
the last paragraph of §22), and also by adding about 30
to 35 per cent. of farina to the net weight of sago flour
after this has been previously well boiled.
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PrYSICAL STRUCTURE AND MICROSCOPICAL APPEARANCE
OF DIFFERENT VARIETIES OF STARCH GRANULES,
AND METHODS OF DISTINGUISHING THEM

§26. STARCH is a compound granulose vegetable sub-
stance containing the same elements (but in a different
chemical combination) as those which constitute sugar,
cellulose, gum, and many other substances, constituting
the group known as ““ carbohydrates,”” which are so-called
because they are each composed of the simple elements,
carbon, hydrogen, and oxygen, always in the constant
atomic proportion of C; Hy. Os with hydrogen and
oxygen always in such relative proportions as to form
water—namely, 2 to 1 (H,0) respectively.

Starch is contained in abundance in a numerous
variety of plants, and forms the principal organic con-
stituent of all cereal or corn grain produce, potatoes,
and the pith and roots of certain species of plants and
trees. In a dry and pure state, starch granules form a
fine white or greyish powder, having a somewhat harsh,
crisp, and rough feel, according to its origin. They con-
sist of minute opaque particles having distinctive and
characteristic forms peculiar to the particular species to
which they belong, and by which they may be identi-
fied if examined and measured miscroscopically. The
granules are also of different sizes, not only according to
their respective species, but even in a single specimen
obtained from the same source.

§27. When viewed by the aid of a microscope, the
physical characteristics of starch granules are revealed
so distinctly as to enable one who is conversant with
them readily to distinguish the different varieties, if their
general appearance, as illustrated on the Fromtispiece,
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is considered in conjunction with micro-measurements
of the granules. This may be accomplished effectually
by employing an } in. objective, the No. 3 or “C”’ eye-
piece, with the body of the microscope adjusted in length
so that each division of the scale on the eyepiece micro-
meter indicates a value of ylssth part of an inch
(approx. ;45th mm.). This combination of lenses, with
the draw-tube of the microscope extended about 3 in.,
gives an approximate magnification of 1000 diameters;
but for a general observation of starch granules, suffici-
ently to distinguish the different species of the com-
mercial varieties of starch, a } in. objective may be
employed to give a magnification of about 500 diameters,
with each division on the micrometer scale indicating
sosoth of an inch (approx. ;1,th mm.).

§28. Starch granules of normal and abnormal size
usually have the appearance of a laminated or stratified
structure built up of a succession of more or less circular
and flat discs of varying thicknesses and diameter. The
rims of these discs produce a series of faint concentric
striee or rings (analogous to the fine and delicate graining
observed in a cross-section of an ivory tusk), encircling
a distinctly visible central point, known as the ‘ hilum,”
which apparently marks each extremity of an imaginary
polar axis,
~ These characteristics are not perceptible if the starch
granules are examined in a dry state; but they are
resolved distinctly if the granules are previously com-
bined with water and examined between a glass slip and
a very thin cover glass. Their distinctive features are
still more pronounced if, instead of water, the granules
are mounted in such media as dilute alcohol, dilute
glycerine, turpentine, Canada balsam, glycerine jelly,
or if stained with very dilute solutions of either iodine
or fuchsine tinctures, and other suitable stains; or if
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coloured rays of light are transmitted upward through
the granules. Also, polarised light is especially valuable
in resolving otherwise faint or obscure markings on starch
granules, and in causing them to display four dark streaks
radiating at different angles from the ‘“ hilum ” in the
form of a cross which varies in shape according to the
different forms of the granules, and also the positions in
which they are observed. Thus, on rotating either the
polariser or analyser of the polariscope, the arms of the
cyosses radiate at different relative angles, thereby
causing the dark crosses to change their character and
assume such forms as the Greek cross, the Latin cross
with the arms of the horizontal limb,_drooping, and also
the form of a condensed black letter ><.

§29. The peculiar phenomena of the dark crosses
and their changing forms, in starch granules, when these
are submitted to the influence of polarised rays of light,
do not appear to have been explained. They may
possibly be caused by either the obstruction or absorption
of those particular rays of light by some element in the
granules, or else by the diffraction of those rays by the
striated surface of the granules as the rays of light fall
upon them at varying angles of incidence; similarly to
the familiar phenomenon of the divergent streaks of
light and shade radiating from the axis of a metal shaft
or disc, of which the end of the shaft and the surface of

the disc has been highly polished whilst each rotated
on its axis.
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PuvysicAlL. CHARACTERISTICS,
MICROSCOPICAL APPEARANCE AND DIMENSIONS OF
STARCH GRANULES

§30. A microscopical examination of the six principal
varieties of starch used for sizing purposes, and described
in §§20-25, pp. 13-18, revealed the following particulars,
which will serve as a useful guide to their chief charac-
teristic features for the purpose of distinguishing the
different species illustrated on the IFrontispiece, and
described in the following table:—

Varieties of Starch.

Wheat.

Rice.

General Forms and other Characteristic
Features of the Granules.

Dimensions of the
Granules, stated
3 3
inds ths of
an inch,
(Approx. yipsth mm.)

Spherical or globular, with a smooth even
surface; also a hilum and concentric
rings faintly visible. Of very variable
sizes ranging from gimth to fisths
of an inch in diameter. With polarised
light they display dark crosses. If the
pure dry starch powder is pressed (but
not rubbed) between the finger and
thumb, it has but a slightly crisp feel.
On being smoothed down to a level
surface, the starch has a flat or dead
white tone, and does not glisten.

Angular polyhedral, resembling miniature

blocks of the basaltic rock pillars seen
at Giant’s Causeway and Fingal’s Cave.
With hilum, but no other distinctive
markings visible with either plain or
polarised light. Of fairly uniform size
ranging from oigsth to 55sths of an
inch. Ina dry state the starch powder
has a faintly brown flat tone of colour,
and does not glisten when smoothed
down to a level surface. If pressed
between the finger and thumb, it pro-
duces a sharp crackling noise, and has a
crisp and gritty feel like fine dry quick-
sand.

Normal. Xﬁg'
- 9 18

J
I 2 3

/




Maize or Indian Corn

(Cornflour).

Farina (Potato).

Al

STARCH GRANULES

Irregular rounded polyhedral, like the seeds

of a pomegranate. With hilum, but no
visible strie or other distinct markings.
They are of very irregular size, ranging
from 1g3ssth to Sgibsths of an inch,
and display a black cross it viewed with
polarised light, In a dry and pure state
the starch powder has a flat tone of a
purer white than that of wheat starch,
and does not glisten when smoothed
down to a level surface. Tt has a harsh
and crisp feel, but is not gritty like rice
starch ; and if pressed between the
finger and thumb, it produces a sharp
crackling noise.

Ovoid and elliptical, but appear round
when viewed endwise, and bear a striking
resemblance to new potatoes, and also
to mussel and similar sea-shells. With
hilum and very distinct rings or striee,
which appear either concentric or
eccentric to the hilum, according to
whether the granules are viewed endwise
or lengthwise, respectively., They are
very irregularin size, even when obtained
from the same tuber, and range from
sooosths to iotths of an inch in
length.  With polarised light they dis-
play black crosses which assume different
forms on rotating either of the two prisms
of the polariscope. In a dry state the
starch powder is almost of a pure white
tone, and glistens with a scintillation re-
sembling that of hoar-frost or fine dry
snow. Ifpressed between the fingerand
thumb, it produces a very distinct crack-
ling noise, and has a harsh and crisp feel.
If a little farina is combined with either
water or alcoholic spirit, and mounted
either ona glass slip or in a live-box with
the cover-glass adjusted lightly, so as to
leave a little space for the free movement
of the granules, it will be observed, if the
object is held up to the light, that the
granules descend with a relling motion,
and producea glittering effect resembling
that presented by particles of silver or
gold-dust as these descend in spirituous
media ; or by the sparkling rays of light
emitted by the scintillation of radium.

21X 15

23

II

52x39
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Tapioca.

Sago.

THEORY OF SIZING

The perféct granules are more or less
spherical, with a hilum and concentric
rings faintly visible. They are of very
irregular size, ranging from —32-;ths to
Ta-ths of an inch in diameter; and
with polarised light they display a black
cross. Therearealsonumerousgranules
of imperfect and indefinite forms. These
appear to be swollen, ruptured, and
torrefied, without any visible markings.
They also have a more gelatinous appear-
ance, and are not influenced, like the per-
fect granules, by the action of polarised
light, which is proof that they have
undergone some physical and chemical
transformation as explained previously.

Generally ovoid and elliptical, with many
pear-shaped granules. They bear a
close general resemblance to those of
farina, for which they might easily be
mistaken, excepting for the fact that
they are uniformly smaller than those of
potato starch granules, and range in size
from 525ths to 1&osths of an inch.
Sago and farina granules also display
similar physical characteristics as regards
the hilum and striz, and also in respect
of their behaviour under the influence of
polarised light. Sago granules, however,
usually present a more damaged appear-
ance than those of farina, and are
frequently seen with one end broken off
and jagged. In a dry state the starch
powder has a faintly dull brown tone,
and glistens slightly on being smoothed
down to a level surface. If pressed
between the finger and thumb, it pro-
duces a slight crackling noise, and has a
harsh, crisp, and dry feel.

16X12

20X 17

27 X 20



CHEMICAL TESTS 25

§31. Starch substance in general may be proved by
testing it with certain chemical reagents of which iodine
solution is the one usually employed for that purpose.
Todine reacts upon all varieties of starch by staining the
granules a rich blue colour of different tones varying
from a delicate tint to the deepest hue, and even black,
according to the strength of the solution. This reaction
occurs only if starch is in a cold state either before or
after it has been heated. The blue colour vanishes if
the starch is heated, but partially reappears as the starch
cools, and is neutralised by the reactidn of such reducing
reagents as alkaline solutions, sulphide of hydrogen, and
sulphurous acid.

§32. A simple chemical test for the purpose of identi-
fying the particular species of pure starch granules is
effected by exposing, for a period of about 24 hours, a
small sample of pure starch granulose to the influence of
iodine vapour emanated from a few iodine crystals that are
confined, along with the sample of starch to be tested, be-
tween two watch-glasses, with ground rims, held together
by clips. After being thus exposed for about 24 hours,
the starch powder assumes a distinctive colour according
to the particular species of starch. Thus, wheat starch
is tinged with a dark tone of dove-colour; maize or Indian
corn starch assumes a dark violet hue; farina or potato
starch becomes of a yellow-grey or light fawn tone; sago
starch is tinged with a light brown tone; rice starch
assumes a light chocolate colour; and tapioca starch is
stained a dark fawn tone.

As, however, the varieties of starch employed for the
purposes of sizing and finishing rarely, if ever, consist of
the pure starch of the particular species for which they
are sold, but are generally adulterated with several other
varieties of starch, and sometimes also with substances
of a foreign character, chemical testing is not sufficiently
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reliable for the purpose of discriminating between the
different species of starch. This may only be accom-
plished with any degree of certainty by the aid of a
microscope; and even by adopting this course it is
frequently difficult, and sometimes quite impossible,
to identify with absolute certainty the particular species
of starch, especially if the granules have been previously
subjected to a heating process or other influence by which
they may have become torrefied, ruptured, or partially
dissolved.

The identification of starch granules is greatly facili-
tated by comparison with authentic specimens of the
various species of starch properly mounted for the micro-
scope; and also with authentic samples of starch powder
in bulk, for fingering.

§33. Cold water has no appreciable effect on starch,
excepting that of tapioca, which, in consequence of being
heated during the process of its manufacture into a com-
mercial product, acquires a somewhat gummy or sugary
nature, and therefore dissolves slightly and coagulates,
even if steeped in cold water. If, however, starch is
heated in water raised to a temperature ranging between
140° and 160° F. (60° and #1° C.), according to the species,
the granules swell and burst, although they do not dis-
solve completely, and the mixture produces an adhesive
paste which on cooling becomes a translucent gelatinous
mass. In a normal state, starch is not perfectly soluble
even in water raised to the boiling temperature of 212° F.
(100° C.).

§34. SOLUBLE STARCH.—Soluble starch is prepared
from ordinary varieties of starch, and may be obtained
in the form of either a dry white powder, or else as a
starch paste or size which only requires to be heated
ready for use. During recent years soluble starch in
one form or another has come more prominently under
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the notice of manufacturers as a substitute for ordinary
starch, as a sizing material possessing powerful adhesive
properties, and one, moreover, which is much less liable
to develop mildew. It has, however, for many years been
known and sold extensively under a variety of tradenames,
and used for both warp-sizing and cloth-finishing.

§35. Starch granules contain about g5 per cent. of pure
starch substance termed “ granulose,” which is soluble
in hot water, and about 5 per cent. of pure cellulose tissue
forming a tough and insoluble outer covering of the
granules. This outer covering or cuticle requires to be
ruptured or destroyed in order to liberate the granulose
and thereby ensure the complete dissolution of the
granules. That object may be effected by various means,
either by submitting the starch to chemical {reatment,
or else by subjecting it to heating at high temperatures.

By one method ordinary starch is boiled until it be-
comes a clear solution from which alcohol precipitates
a white powder of soluble starch granules. But the
destruction and removal of the cellulose tissue of starch
granules are usually effected more expeditiously by sub-
mitting ordinary starch to the chemical action of such
powerful agents as dilute alkaline solutions of caustic
soda or potash, dilute sulphuric and other acid, and the
fermentive principle of diastase, all of which have a
rapidly decomposing effect on the cellulose tissue.

Diastase and dilute sulphuric acid, however, have
little effect on starch granules, unless these are previously
heated in water sufficiently to rupture them and cause
gelatinisation. But if a solution containing diastase,
such as a cold-water infusion of malt, is allowed to act
upon gelatinised starch paste at a temperature ranging
from 140° to 160° F. (60° to 71° C.), the starch liquefies,
and on cooling yields a glistening white precipitate of
soluble starch.
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§36. Starch treated with solutions of either caustic
soda or potash yields a paste of a consistency which in-
creases in proportion to the concentration of those
alkalies; and when the required consistency of the paste
is obtained, further activity of the alkali may be neutra-
lised by an acid. Size paste prepared in this manner is
not only more tenacious, but it is less susceptible to the
influences which tend to promote and foster putrefactive
decomposition and the development of mildew, as de-
scribed previously in the last paragraph of §22, p. 16.
Being also of a more transparent character, it does not
impair the lustre and purity of colour in dyed yarn, and
it offers considerable resistance to boiling water.

§37. Two examples of different brands of soluble
starch that were examined microscopically and also by
other means, were apparently composed by blending
pure starch of wheat, sago, and potatoes (farina) in the
approximate proportions of one part wheat starch, two
parts sago starch, and three parts farina, without any
visible trace of adulteration. In both examples the
granules generally, and those of the sago starch and
farina in particular, were more or less ruptured and
truncated, but not crushed or battered. They were,
therefore, easily identified by their otherwise well-pre-
served distinctive forms. In their dry granular state
they formed a glistening powder of a clear white tone,
a harsh and crisp feel, and produced a sharp crackling
noise when pressed between the finger and thumb.

In their general outward appearance, and feeling when
handled, specimens of dry soluble starch are similar to
ordinary varieties of starch in a normal state; and, ex-
cepting to the trained vision and sense of touch acquired
by experience, there is nothing to distinguish soluble
starch powder from that of other varieties of pure starch.
Also, even when they are examined microscopically, the
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characteristic surface markings were, with rare ex-
ceptions, not discernible in the granules of soluble starch;
although, when viewed by the aid of polarised light, the
granules displayed the characteristic black crosses very
distinctly. They also yielded the blue reaction with
iodine solution in a very dilute form, and this staining in-
tensified the hilum and striations on some of the granules,
and enabled those markings to be resolved very dis-
tinctly by the microscope.

§38. APPARATINE and GLOY are two of the earliest
of many similar examples of ready-made sizing and
finishing starch pastes prepared from soluble starch and
sold under a variety of trade-names. These, or similar
preparations, may be produced by first mixing 100 1b.
(16 per cent.) farina or other variety of starch with
50 gals.=500 1b. (80 per cent.) water, and afterwards
adding slowly 2 gals. caustic-soda solution at 50° Tw.
(R.D. 1°25), which at that density is equal to 25 Ib.
(4 per cent.). There should be employed for this purpose
a wooden mixing beck containing dashers, and without
nuts, bolts, or other metal fittings being exposed inside
the beck. Whilst adding the caustic solution, the dashers
should be put into action, and continue to revolve until
the mixture becomes a translucent gelatinous paste of
the required consistency, when sufficient acid to neutralise
the alkali and arrest its further activity in dissolving the
starch, should be added. Also, if required, the paste
may be made of a firmer consistency by heating. Starch
paste thus prepared is practically immune from the usual
consequences of bacterial infection, which conduces to a
state of decomposition and mildew, even if exposed to the
atmosphere. (See also the last paragraph of §22, p. 16.)

$39. GuMm. — Natural gum exudes in the form of a
juice or sap from certain shrubs and trees which yield
gum of different varieties according to their species.
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Gum-tragacanth, gum-arabic, and gum-senegal con-
. stitute the three principal varieties that are sometimes
employed in combination with other ingredients for the
purpose of sizing yarn, but more frequently for finishing
cloth, as the two last-named varieties tend to impart to
yarn a harsh and stiff feel. Gum-tragacanth, however,
possesses good binding properties which impart to the
yarn both body and stability without harshness, and it
does not impair the purity of colour of dyed yarn, but
tends readily to decompose and develop mildew. Gum-
tragacanth may be obtained in the form of either leaf-
gum having the appearance of strips of ribbon with -
crimped edges, or vermicelli gum in the shape of cylin-
drical sticks; and it varies from a dark to a light dull
brown tone of colour, according to its purity.

The mode of preparation is to macerate the gum in
cold water for about 24 hours, during which time it swells
considerably, though it does not dissolve until it is after-
wards boiled for several hours; or dissolution of the
macerated gum may be accelerated by boiling it for a
period of only 15 to 20 mins., under a pressure of 60 to
70 lb., in a boiler or kier. This course may also be
adopted for boiling starch when preparing ordinary size
paste. In a cold state the mucilage of gum-tragacanth
gives a violet reaction with iodine solution; hence it is
surmised that it contains a certain amount of starch
substance.

§40. DEXTRINE, or BriTisE Guy, is manufactured
from ordinary starch either by heating at a temperature
of about 302° to 320° F. (150° to 160° C.), or else by sub-
mitting the starch to the chemical action of dilute acid
(excepting acetic acid) or diastase, and heating at a
temperature of about 212° F. (100° C.). Dextrine is a
variety of soluble starch of greater solubility, and is
obtained in the form of a fine dry powder varying from
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a white to a faint brown tone. It is used more exten-
sively for cloth finishing than for sizing yarn, as it tends
to make the yarn feel sticky, especially if exposed to a
damp atmosphere. For this reason its use as a sizing
ingredient is restricted to light sizing, when it requires
to be used sparingly and in combination with starch.

§41. GUM-TRAGASOL is manufactured from the kernels
of the locust bean of the edible variety familiar to most
people. It forms a viscous mucilage of powerful binding
properties, and may be used either alone for light sizing,
or it may be combined with starch and china-clay for
medium and heavy sizing. Gum—tragasol imparts to
the yarn strength, smoothness, and suppleness, and dis-
penses with the necessity of employing as much tallow or
other softening material. Also, being transparent, it
does not impair the lustre or tone of dyed yarn, and is
said to be practically immune from any tendency to
mildew.

§42. SEAWEED MUCILAGE is sometimes employed in
cloth finishing, but rarely as a sizing ingredient, because
the presence of salt tends to impart to the yarn a harsh
feel. This tendency, however, may be reduced by
steeping the weed or moss in cold water previous to
macerating it in either hot water or an alkaline solution.
After boiling, the substance is strained to separate the
“ pectin 7’ mucilage from the cellulose tissue, and the
jelly thus obtained may then be combined with other
sizing ingredients, as required.
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Group 2: SOFTENING SUBSTANCES

§43. TaLLow which is obtained from the carcases of
oxen and sheep is found to be superior to any other
material for imparting to size paste those emollient
properties necessary to preserve the suppleness of yarn;
but its relatively high price has created a demand for
cheaper substitutes. These latter comprise a great
variety of substances that are employed either alone or in
conjunction with tallow; but more frequently they are
used as adulterants, and sold under various trade names.

Tallow is adulterated very extensively with inferior
grades of fat, grease, and oil, including mineral oil;
and also with different varieties of wax, including the
mineral wax, paraffin; as well as with many other sub-
stances, some of which are positively harmful for sizing
purposes. :

It is advisable, therefore, that tallow and tallow sub-
stitutes should be carefully analysed before using them
for sizing yarn. Russian tallow is said to be superior
to other tallow for sizing; but whatever brand is em-
ployed, it should be quite fresh, pure, of a good white
tone, a firm texture, and also have a high melting-point of
about 110° to 122° F. (43° to 50° C.) for beef tallow, and
about 116° F. (47° C.) for mutton tallow. It should be
observed, however, that the melting-point of beef tallow
falls to about 104° F. (40° C.), whereas that of mutton
tallow rises, as the material becomes older,

§44. BoNE FAT and MARrRow FAT are sometimes
employed either in conjunction, or, as adulterants, in
combination, with tallow; but their dark colour, especi-
ally that of bone fat, and also their marked tendency to
become rancid and malodorous, make their use for sizing
purposes very undesirable.
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§45. YorksHIRE and “ RECOVERED” GREASE are
trade terms for wool grease, of which ““ lanoline " is a more
highly refined preparation. Wool grease is the foul
refuse recovered from the soapy effluent containing the
greasy waste products of wool washing and scouring,
and is extracted from the wool by means of such
powerful detergents as silicate of soda, carbonate of
soda, or soda-ash, soap, and ammonia. In the less puri-
fied forms, wool grease is characterised by a disagreeable
odour, and also contains fatty acid in a free or uncom-
bined state, which makes it unsuitable for sizing yarn.

§46. Wax of many varieties is sometimes employed
either in conjunction or in combination with tallow, fat,
grease, and oil of some kind, as an emollient for size paste.
Its use, however, is not generally advisable, and if used
at all its application should be confined strictly to sizing
warps for such fabrics as are to be sold in a grey state;
that is, not bleached, dyed, or printed. Wax of any
description should not be used in size paste for sizing
warps for fabrics that are to be subsequently bleached,
dyed, or printed, because of the difficulty of removing
it effectually from the yarn, even by the process of
bleaching.

Most varieties of wax of commerce, and more especially
wax of mineral origin, as paraffin wax, do not readily
dissolve or emulsify and combine freely with other
ingredients of the size mixture; but they tend, during
mixing and boiling, to rise to the surface of the liquid and
collect in undissolved masses.

This tendency appears to be more pronounced with
wax having a higher average melting-point, such as
carnaiiba or Brazilian palm wax, Chinese or ‘ insect
wax,” beeswax, and paraffin mineral wax; and less pro-
nounced with Japan palm wax or fat, and spermaceti
whale wax, which have a lower average melting-point.

c
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Wax also offers resistance, in a greater or lesser degree,
even to such powerful detergents and bleaching agents as
caustic alkali, chloride of lime or bleaching powder, and
soda-ash; and it does not saponify completely under
tﬁéir influence, during the process of bleaching.

§47. For these reasons, therefore, wax of any kind,
and in any form, is quite unsuitable as an emollient for
size paste, especially for sizing warps for fabrics that are
intended for bleaching, dyeing, or printing; for should
any trace of undissolved wax remain on the yarn after the
bleaching or washing process, it will repel and effectually
resist the colouring principle of the dye or printing colour,
and thereby incur the risk of causing white specks,
spots, and other blemishes to appear in the finished fabric.

Apart from these objections to the use of wax as an
emollient in sizing, however, it serves as an excellent
lubricant for the warp threads, and. 4lso keeps down
effectually the free extremities of the fibres composing
the threads, which it leaves quite supple and smooth.
The effect of wax on warp yarn, therefore, is to reduce the
chafing action of the warp ends against each other, and
also their abrasion by the shedding harness, reed and
shuttle race-board of the loom during weaving; thereby
reducing the number of breakages of the warp-ends, and
also increasing the durability of the shedding harness.

§48. BEESWAX in the commercial form is a hard and
solid substance of a tone varying from dark brown to
white, according to the degree of refinement. Itsscarcity
and high price, as well as its unsuitability, restrict its use
for sizing, although many imitations of it are sold as
beeswax and used for that purpose. It is also frequently
adulterated with paraffin and other cheaper and inferior
wax products that tend to reduce the melting-point of

beeswax, which should not be lower than about 144° F.
(62° C.).
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§49. CHINESE WAX or “INsecr Wax '’ is one of
the lesser-known varieties of wax, and, when refined, it
forms a white crystalline substance resembling sper-
maceti wax, but possessing more of the constituents of
beeswax, with a high melting-point, ranging from about
180° to 187° F. (82° to 86° C.).

§50. SPERMACETI WAX is a solid white crystalline
fat reduced from oil obtained from the head cavities
and blubber of the spermaceti whale, and it melts at a
temperature ranging from about 115° to 122° F. (46° to
50° C.). Itshigh price, in comparison with that of other
softening materials that are considered to be of equal and
even superior merit, restricts its wider adoption as a
sizing ingredient, although it is thought by some users
to possess superior virtues as an emollient.

§51. CARNAGBA WAX, also known as Brazilian palm
wax, is a lesser-known variety of vegetable wax obtained
from the leaves of the carnaiiba palm tree, which flourishes
in South America. It is used as a substitute for, as well’
as an adulterant of, beeswax. Carnaiiba wax is of a
greenish-yellow tone, which is not easily removed, and
it melts at a temperature ranging from about 185° to
194° F. (85° to 9o°® C.), according to its age. The pure
wax melts at about 185° F. when fresh, and at about
194° F. when it is older. If boiled with a caustic potash
solution, the wax assumes a reddish tone; it also saponifies
with difficulty if boiled with alcoholic potash solution,
and even then it only partially dissolves.

§52. JaraNn WAX is another variety of vegetable wax,
derived from the fruit of a certain species of palm tree.
It consists of a hard solid substance having a light yellow
tinge, and a rough crystalline structure that glistens like
broken fragments of alabaster. Japan wax is not a true
wax, but really a fat, although it bears a close resemblance
to beeswax, for which it is frequently substituted and
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sold for sizing purposes. It melts at a temperature
varying from about 122° to 129° F. (50° to 54° C.), ac-
cording to its purity, and saponifies under the influence
of caustic alkali and other powerful bleaching agents.
It also emulsifies more readily than other varieties of
wax, excepting spermaceti, and combines with other
sizing ingredients more freely than other wax, during
size-mixing.

The use of Japan and spermaceti wax as emollients for
sizing, therefore, is not so objectionable as bees’, Chinese,
carnaiiba, and paraffin wax, as the two former kinds are
much less difficult than the latter to remove from the
yarn by the process of bleaching.

§53. PARAFFIN WaX is a substance reduced from
paraffin and petroleum mineral oil, and varies from a
brown to a white tone, according to its purity. It melts
at a temperature ranging between 100° and 140° F. (38°
to 60° C.) according to quality; but that having a melting-
point of about 120° to 125° F. (49° to 52° C.) will meet
the requirements for sizing purposes.

The use of paraffin wax as a sizing emollient, however,
unless it is confined strictly to yarns for fabrics which are
not to be bleached, dyed, or printed, cannot be too
strongly condemned, as it offers greater resistance than
other varieties of wax to the bleaching agents, and does
not saponify under their influence.

Therefore, any preparation of tallow, fat, grease, or
other material containing paraffin wax, and intended as
an emollient for size paste, should be strictly avoided.

§54. O1L of many kinds is used either alone or in
conjunction with other softening material for size-mixing,
but its use for that purpose is not recommended, as it
tends to impart to the yarn a dull tone. Although oil
possesses more powerful emollient properties than those
of tallow and wax, and may therefore be employed in a
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smaller quantity, it has not the same binding or fixing
power, and does not give body or fulness to the yarn. If
oil is employed alone as a sizing ingredient, or as an
adulterant of tallow or wax, it should be of vegetable
origin, and not a mineral product.

Mineral oil of any description should not, on any
account, be employed, either alone or in combination
with any other emollient, for sizing purposes; since, like
the mineral wax, paraffin, it resists the action of bleaching
agents, does not saponify under their influence, and is
difficult to remove. It is therefore liable to cause stains
and other blemishes of a serious character in the finished
cloth. Palm oil, olive oil, castor oil, coco-nut oil, and
cotton-seed oil constitute the principal varieties of oil
employed for sizing purposes. They are sometimes
employed in conjunction with tallow and wax, but more
frequently they are used as adulterants of those materials.

§55. PaLm O11, in a bleached and highly refined state,
is used extensively as an emollient for size-mixing, both
in a pure state and in conjunction or in combination with
other softening materials.

§56. OLve Oi1L is used extensively in the manu-
facture of soap, and also for numerous domestic purposes;
but its dark tone of colour makes its use objectionable
for the purpose of sizing yarn.

§57. CasTor O1L is of a thick and viscous character,
for which reason it is quite unsuitable, if used alone, for
size-mixing; but it is frequently used in combination or
in conjunction with tallow, fat, and wax, in which case
its use as an emollient for size paste is not objectionable.

§58. Coco-NuT O1L is usually supplied as a solid white
fat, having a melting-point ranging from about 70° to
80° F. (21° to 27° C.); but because of its marked tendency
to decompose rapidly, its use as an emollient for sizing
is not advisable, and it is better avoided.
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§59. CorToN-sEeD OIL is used chiefly as an adulterant
of tallow and wax.

§60. GLYCERINE is an essential constituent of most
varieties of oil and solid fat, and it possesses certain pro-
perties common to those materials. It constitutes a very
valuable sizing material, being a powerful emollient and
softening substance which also possesses exceptionally
good deliquescent and antiseptic properties that have
no injurious effect upon yarn or cloth, such as chlorides
have. Nor is it easily liable, as tallow, fat, and oil, to de-
composition. In fact, as an ingredient of size for pure
and light sizing, with the sole object of improving the
weaving qualities of the yarn, and not of increasing its
weight by the addition of china-clay or other weighting
material, glycerine has no equal.

A sizing preparation consisting of starch-paste and
glycerine embodies all the properties that are essential
for pure sizing. But, although glycerine is possessed
of such valuable properties as a sizing ingredient, its
relatively high price prohibits its more extensive use
for that purpose. Hence, there are numerous cheap and
inferior glycerine substitutes that have little or no value
for sizing, and are therefore better avoided.

-§61. Pure glycerine of normal density has a R.D.
(relative density) of 1-28 (56° Tw.). It does not evapo-
rate or dry up, but, on the contrary, is very highly deli-
quescent or hygroscopic; and, if exposed to a moist
atmosphere, it is capable of absorbing an amount of
vapour equal to about 50 per cent. of its own weight.
Even when exposed, in a room, during a period of two
weeks, to a warm and relatively dry atmosphere, a given
quantity of glycerine of 52° Tw. (R.D. 1-26) increased
gradually to 85 per cent. more than its original net weight,
when its power of absorbing moisture, under those con-
ditions, ceased. Being such a powerful deliquescent,
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and of greater potentiality, as such, than chloride of
magnesium, glycerine should not therefore be employed
in an excessive amount for sizing yarn for cloth which
is likely to be exposed to a damp climate. (See also
§77, p. 40, CHLORIDE OF MAGNESIUM.)

§62. GLUCOSE 1is a term indicating a variety of kin-
dred substances of a similar general character, and con-
sisting chiefly of the essential constituents of sugar. It
is, however, usually employed to signify that specific
variety of glucose termed * dextrose,” also “ grape-
sugar " and “ starch-sugar.” The glucose of commerce
is manufactured extensively from different varieties of
starch, and used in some trades as a substitute for pure
cane-sugar, and also as a substitute for glycerine in size-
mixing, for which purpose, however, it is quite useless.
Glucose bears a close resemblance to glycerine, but is
more viscous and of a much denser consistency than that
substance.

§63. STEARIN is the principal constituent of hard fat,
such as tallow and suet; and it also occurs in some
varieties of vegetable fat and oil. It consists essen-
tially of a base of glycerin, cholesterin, palmitin, or
olein, in amalgamation with a fatty acid termed stearic
acid. Thus, a glycerine base with stearic acid produces
a glycerine stearate compound. Cholesterin is the chief
constituent forming the base of wool-grease, of which the
fatty acid is stearic acid forming cholesterine stearate.
Likewise, olein constitutes the base united with oleic
acid forming olive and similar kinds of oil. Oleic acid
with any fatty base produces an oleate compound of that
base. Also, palmitin is the basic principle united with
palmitic acid constituting palm and similar oil of the
palmitate series of compounds.

§64. SoLuBLE O1L is virtually soap-water produced
by saponifying oil by the action of caustic soda, as in
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soap manufacture, and afterwards adding water, approxi-
mately in the following proportions, by volume:—25 per
cent. oil; 5 per cent. caustic soda at 50° Tw. (R.D. 1-25),
and 70 per cent. water. The oil and caustic alkali
solution should first be combined and boiled together
very thoroughly to ensure complete saponification of the
oil; after which the water should be added at a high
temperature to prevent the emulsified oil congealing into
solid lumps of hard soap. For sizing purposes the oil
selected should be of vegetable origin, as castor oil, olive
oil, or palm oil. After being treated in the manner
described, the material becomes soluble in water, and
combines quite freely with it.

A variety of soluble oil sold as *“ oleine oil ”’ is prepared
from olive oil, and used for sizing purposes; but it is
important to remember that soluble oil of any description
should not be used as an ingredient of size paste con-
taining chloride of calcium, magnesium, or zinc, and
sulphate of magnesium, because of their antagonism to
the caustic alkali which is present in the soluble oil.

§65. S1zING - SOAP of several varieties is prepared
specially for use in size-mixing, and is employed with the
object of assisting the tallow or other fat to dissolve and
emulsify more thoroughly, and so enable it to combine
more freely with the other ingredients to produce a size
paste of a more homogeneous constitution. It also
causes china-clay to boil down to a thinner consistency,
and prevents it from spurting up and splashing in the
pan during boiling.

The special object in view in the manufacture of sizing-
soap is to produce soap in which the caustic alkali em-
ployed in its manufacture is properly fixed or neutralised,
so that there is no trace of it left in a free or uncom-
bined state. Soap of any description, however, should
not be employed in conjunction with chlorides of
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magnesium, zinc, or calcium, nor with sulphate of
magnesium.

These metallic salts decompose soap, and thereby
destroy its power of emulsifying tallow or other fat, and
oil. In like manner soap decomposes those salts, and
thereby destroys the distinctive properties for which
they are employed. Hence, in combination with each
other they form hard and insoluble compounds that
nullify the value of a size-mixture containing them, and
also involve risks of injuring the yarn and cloth.
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Group 3: ANTISEPTIC SUBSTANCES

§66. CHLORIDE of ZINC is a deliquescent salt produced
by dissolving a base of zinc metal by the action of
hydrochloric acid. Zinc chloride constitutes the re-
cognised standard antiseptic ingredient for sizing, and is
employed chiefly with the object of preventing and check-
ing the growth and development of mildew. It also in-
Creases considerably the weight of yarn and cloth; and
by absorbing moisture from the atmosphere it prevents
them from becoming too dry.

In its commercial form, chloride of zinc is liable to
contain traces of iron, in solution as ferrous chloride,
which constitutes one of the most objectionable im-
purities that can occur in zinc chloride intended for sizing
purposes. Also, zinc chloride should never be allowed
to come in contact with iron, as it readily attacks and
rapidly begins to absorb and retain that metal in solution.
Hence, if chloride of zinc which is contaminated with -
iron is employed as a sizing ingredient, the iron is liable
to oxidise on the yarn and cloth if these are exposed
either to a moist atmosphere, or water; thereby involving
the risk of causing ironmould to occur in the form of
dark buff-coloured stains distributed uniformly through-
out the material affected by it, as previously indicated
in §12, p. 8. ’

§67. A good test for the presence of iron, in zinc
chloride solution, is to add to a small quantity of that
substance, in a test-tube, a little solution of yellow
prussiate of potash. If there is any trace of iron present
in the zint chloride, it will be deposited in the form of a
blue precipitate which becomes darker if allowed to re-
main.

Chloride of zinc is also liable to adulteration with
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common salt; but if the amount does not exceed 2 to 3
per cent. of salt, it is disregarded, and not considered to
be an intentional adulteration. .

Ammonium chloride, if present in chloride of zinc, may
be detected by adding to a small quantity of that solution,
a strong solution of caustic soda, and boiling them in a
test-tube, when the presence of ammonium chloride will
be indicated by the characteristic fumes of ammonia
that are emitted.

§68. When chloride of zinc is employed as an in-
gredient of size for heavy sizing, it is generally used in
the form of a strong solution of about 100° Tw. (R.D.
1'5), containing about 37 per cent. solid crystal chloride
and 63 per cent. water, by weight, and forming what
is termed a 37 per cent. solution, weighing 15 Ib. per
gallon. At that density it may be employed in the pro-
portion of about 22 per cent. of the net weight of flour;
or 4 gals. to each sack or peck of 280 1b. flour. If, how-
ever, the yarn or cloth will be subjected to either a damp
atmosphere, or to intense heat as in “ slasher ™ sizing,
calendering, and singeing, the amount of chloride used
should be reduced, or preferably entirely avoided, for
reasons to be stated presently.

§69. Chlorides of any description require to be used
with great caution in size-mixing, especially for warps
that are to be sized in a “slasher "’ or * cylinder-drying
type of sizing machine, and not one of the hot or warm
air drying type. They should also be used very sparingly,
or, better, not at all, in size for warps for fabrics that are
to be submitted to a finishing operation of either calen-
dering, or of singeing or ““ firing ”’ to remove the nap or
down from the surface of the cloth. Otherwise, if yarn
contains chloride of zinc, magnesium, or calcium in ex-
cessive amounts, the heat of the drying-cylinders of the
slasher sizing machine, or of the calender rollers or
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cylinders of the finishing machine, and also of the Bunsen
gas-flames, or else the red-hot iron or copper firing-plates
of the singeing machine, decomposes the chlorides and
thusliberates the constituent acid of those salts, with the
result that the free hydrochloric acid attacks and burns
or decomposes the yarn, thus making the cloth tender and
weak.

In consequence of frequent and serious damage to
yarn and cloth arising from this cause, there is an urgent
demand for other substances possessing antiseptic and
deliquescent properties, and which may be employed as
safe end efficient sizing ingredients.

§70. CARBOLIC ACID is a caustic and very poisonous
coal-tar product possessing very powerful antiseptic
properties, and is said to be the best and cheapest anti-
septic that could be employed for sizing; but its use for
that purpose is objectionable because of the very dis-
agreeable and persistent odour which it imparts.

§71. CRESYLIC AcID is also a coal-tar product which
is sometimes used as an antiseptic ingredient of size
paste; but its use for this purpose is not extensive.

§72. SALICYLIC AcCID is a coal-tar product employed
as an antiseptic, and one that is found to be suitable for
light sizing for the warps of fabrics intended for trans-
portation in a grey state. It is a powerful antiseptic,
and being of a non-poisonous character, its use as a sizing
ingredient does not involve the grave risks that attend
the use of poisonous substances. Its high price, however,
is an obstacle to its wider adoption for sizing purposes.
In an undissolved state it forms a fine white crystalline
substance, and bears a close resemblance to the crystals
of Epsom salts.

§73. FORMALDEHYDE or FORMALIN, from formic acid,
is a formic aldehyde solution with a suffocating odour,
and possessing antiseptic and disinfectant properties
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equal to those of carbolic acid. Tt is recommended as a
valuable antiseptic ingredient for size, for which purpose
it should be applied in a very dilute state.

§74. ARSENIOUS AcID is a powerful antiseptic, but
its highly poisonous character debars its use as a sizing
ingredient.

§75. PERCHLORIDE of MERCURY is probably the most
powerful antiseptic substance known, and is also the most
deadly of the mineral group of poisons, with the excep-
tion of the cyanides.

§76. TuymoL is derived from the essential oil of the
common garden shrub, thyme. It occurs in the form of
a white crystalline substance resembling alum, and is
said to possess antiseptic properties of equal potency to
those of carbolic acid.

GLYCERINE—described in §§60, 61, p. 38.
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Grour 4: DELIQUESCENT or MOISTENING
SUBSTANCES

§77. CHLORIDE of MAGNESIUM is a deliquescent salt
produced commercially by the action of hydrochloric acid
on a base of magnesium metal. As a deliquescent, how-
ever, it is greatly inferior to glycerine, and far more
dangerous as a sizing ingredient.

On exposing a given quantity of magnesium chloride
solution of 60° Tw. (R.D. 1-3) simultaneously with a
corresponding weight of glycerine of 52° Tw. (R.D. 1°26),
~ as described previously, and under precisely the same
atmospheric conditions, in a room of warm and dry air,
the chloride solution actually lost, by evaporation, 155
per cent. of its net weight during an exposure extending
over a period of two weeks, and it ultimately crystallised;
whereas the glycerine gained, by absorption, 8% per cent,
of its own weight during the same period. (See also
§§60, 61, p. 38, GLYCERINE.)

§78. CHLORIDE of Carcrum or LiME is also a deli-
quescent salt which results on submitting limestone,
marble, and other calciferous rock to the action of hydro-
chloric acid; and it is sometimes employed either alone
or else in addition to magnesium chloride for heavy
sizing.

GLYCERINE—described in §§60, 61, p. 38.

Grour 5: WEIGHTING SUBSTANCE

§79. CHINA-CLAY or KAoLIN is a mineral product
which abounds in the counties of Devon and Cornwall,
and is employed for heavy sizing, with the primary and
sole object of filling and increasing the weight of yarn and



CHINA-CLAY OR KAOLIN 47

cloth; although it has no beneficial effect whatever,
either upon the warp-yarn, during weaving, or upon the
wearing qualities of the finished fabric. Indeed, its
effect upon yarn and cloth tends in quite the opposite
direction; but the responsibility for its abuse in sizing
is put upon the cloth salesmen and merchants.
China-clay is prepared for use in the form of a very fine
white powder, resembling flour, and having an unctuous
or greasy feel when handled. It also possesses a great
affinity for water, and is found to be superior to any other

material for increasing the weight of yarn and cloth
during sizing.



CHAPTER III

S1zE MixinG. Size-MixiNGg PLanT. Also SizE BoILING
and AvtomaTtic FEEDING DEVICES

SIZE MIXING

§80. Size mixing permits of very considerable varia-
tion in both the choice of ingredients and the relative
proportion in which they are combined, chiefly according
to particular requirements and personal preference.
These factors are of such a widely different character that
it is quite impossible either to dogmatise on the subject
of sizing or to give precise data relating to the selection
and relative proportions of sizing ingredients to meet
specific requirements.

The character of those materials, and the manner of
blending them, are determined by such variable factors
as the counts, quality, and other characteristics of the
warp yarn, and the percentage of size to be added to it;
the number of warp ends and picks per inch required in
the cloth; the character of the finished texture as regards
its weight, tone, and feel; the character of the finishing
operation, if any, to which the cloth will be submitted
after weaving, as bleaching, dyeing, printing, calendering,
and singeing; the use of the fabric; also its ultimate
destination as regards transport by land or sea, and
climatic conditions of the country in respect of tempera-
ture and humidity; and many other considerations.

§81. It is obvious, therefore, that a judicious selection

48
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of suitable sizing materials to meet special requirements
may only be made with a more or less intimate know-
ledge of their chief characteristics and essential pro-
perties; of their mutual chemical influence upon each
other when they are blended together to produce a homo-
geneous size mixture; also of their effect upon yarn and
cloth under the varying conditions of the manufacture,
transport, and use of the cloth.

It is also very desirable that each delivery of sizing
materials should be analysed and tested for quality and
strength, so that any difference in these respects from the
usual standards may be counterbalanced by varying the
relative proportion in which those materials are combined.

The difference in volume, of any solution, necessary
to compensate for any variation that may exist between
the relative density of two different solutions of the same
material, may be readily obtained by employing the
formula given in §g96, p. 66.

§82. When preparing a size mixture, solid substances
should be weighed, and liquids measured, very carefully.
Liquids should also be of uniform strength as regards
the relative density or degrees by Twaddell’s hydro-
meter; otherwise, any variation in this direction, especi-
ally of caustic alkali and chloride solutions, will require
to be properly adjusted by varying the amount of those
liquids, accordingly.

Uniform results are obtainable from size paste, pre-
pared in accordance with a given recipe, only by employ-
ing ingredients of uniform quality and relative density;
by combining them in the same relative proportion and
order; by heating them at the same temperature, and
for a corresponding period; and also by applying to the
yarn the size mixture at the same temperature and
density.

§83. It is safer for a competent person to supervise,

D
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-throughout, the preparation of size paste from materials of

known properties, quality, and strength, than to rely on
proprietary and patented concoctions respecting the
composition and properties of which he has no definite
knowledge.

By adopting the former course he will be better
qualified to vary the character and proportions of the
Tespective ingredients necessary to produce any desired
effect on the yarn and in cloth, without incurring the risk
of danger and uncertainty of effect that may result from
tampering with materials and secret size preparations
composed of ingredients that are unknown to him.
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SIZE-MIXING PLANT

§84. A size-mixing plant is of a very simple character,
and usually consists of from two to four, and sometimes
five, rectangular wooden vats or becks, and a metal
boiling-pan or cauldron, as illustrated in Figs. 1 and 2,
which represent a front and an end elevation of a size-
mixing plant consisting of four becks and a boiling-pan.
For mixing size for pure and very light sizing with size
paste prepared from starch, only two becks are necessary,
one for mixing the starch and water, and one for boiling
the mixture, in combination with an emollient substance,
ready for applying to the yarn in either a boiling state as
in ¢ slasher "’ sizing, or else in a cold state as in “ dresser ”’
sizing.

For medium and heavy sizing with size paste prepared
partly or wholly from flour in combination with emollient,
antiseptic, deliquescent, weighting, and other materials,
the size-mixing plant shonld comprise from three to five
becks and a boiling-pan. The becks should be in suc-
cessive communication by means of service or feed pipes,
and placed either at different elevations, or else provided
with force pumps or rams to enable the contents of each
vat to flow, either by gravitation, or else by pumping
them into the next successive vat.

§85. The first beck (No. 1, Fig. 1) is the mixing vat, in
which are combined the flour and water in an approxi-
mately equal proportion by weight—that is, about 10 Ib.

- flour to each gallon of water.  After mixing, the contents
of the first vat are passed into the second vat (No. 2) for
fermentation, after which the mixture is passed into the
third vat (No. 3) to be diluted with water to the requisite
density, and stored in reserve, ready to be passed into
the fourth beck (No. 4) to be combined and boiled with
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all the other sizing ingredients, ready for applying to
the yarn.

The boiling-pan is provided with a cock-tap or valve,
and fixed immediately over the last vat to enable the
contents of the pan to be emptied into that vat.

§86. The boiling-pan is used for the purpose of boiling
the china-clay tallow, and all other solid substances
separately and thoroughly before passing them into the
last vat to be combined with the flour and water and other
ingredients, all of which are then boiled together to ensure
their thorough admixture.

The object of boiling the china-clay is to break up the
particles of clay into the finest division possible before
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combining and reboiling it ‘with the flour or -starch
mixture. The preliminary boiling, however, is said to
be quite useless and unnecessary, provided the china-
clay is obtained in a finely pulverised or powdered form,
instead of in the usual form of hard and compressed
lumps.

The last mixing beck and the boiling-pan are each
furnished with open steam-pipes to supply high-pressure
steam for the purpose of boiling the contents of those
vessels. Also, the mixing becks and boiling-pan are each
provided with dashers that revolve slowly to ensure a
thorough blending and combination of the respective
sizing ingredients, and also to keep the contents of the
becks in a state of constant motion, and thereby prevent
the heavier substances from settling down to the bottom
of the becks during mixing.

§87. Size-mixing becks vary in minor details of con-
struction, dimensions, and also in the different forms of
dashers or agitators with which they aré equipped; but
whatever special feature they may embody, it is im-
portant that they should be capable of being drained
and cleansed thoroughly whenever that is necessary. -
This should take place, preferably, before mixing each
fresh lot of size, in order to prevent its infection with the
putrefactive germs of any old sizing material that may
remain in the becks from the previous mixing. Also,
the employment of a suitable form of beading to fill in
the corners inside the becks, and thus make them more
or less rounded, instead of square, will conduce to greater
cleanliness by preventing the sizing materials from lodg-
ing in them.

§88. Size-mixing becks are - constructed to any
specified dimensions, according to requirements; and
may be furnished with one, two, or three dashers, ac-
cording to the size of the becks. The dimensions of a
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beck of any desired capacity may be calculated approxi-
mately on the following basis:— ,
When in combination, equal proportions, by weight,

of cold water and flour, or starch, are in a volumetric
ratio of 3 : 2 respectively. Thus, if 10 Ib. flour or starch
are added to 1 gal. (10 1b.) of water, it produces a volume
of 1% gal. This is equal to an increase of 663 per cent.
per gallon, or 62 per cent. per pound per gallon. There-
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fore, if a s'ze-mixing beck were required for mixing four
sacks (280x 4=1120 Ib.) of flour with 1120 lb.+10=
112 gals. of water, plus a surplus margin of, say, 50 per
cent. to allow for fermentation, it would require to have
a capacity of 45 cub. ft.; thus—

112+ (66% per cent.)=187, and 187+ (50 per cent.)
=280 gals.,
then
2806232 = 45 cub. ft.

This capacity would be obtained in a beck 5 ft. long x 3 ft.
wide x 3 ft. deep, all inside measurements.

§89. The dashers applied to size-mixing becks com-
prise several modifications. They are also operated by
various arrangements of bevel driving gear to revolve
the wings continuously during mixing, fermenting, and
boiling, for the purpose of churning the contents of the
vats and keeping the sizing ingredients in a state of vigo-
rous and constant agitation to ensure their thorough
blending, and also to prevent the heavier substances
from settling down by gravitation to the bottom of the
vats.

The particular form of dasher usually employed is that
illustrated in Fig. 3, which represents an elevation and
a plan of two becks, each of which contains a pair of
wings that extend for the full depth of the becks, and are
driven by means of a simple arrangement of bevel-wheel
gearing designed to revolve the wings in reverse direc-
tions, as indicated by arrows.

§90. Another modification of dashers is that by
which two wings are arranged one above the other, as
illustrated in Fig. 4. In this instance the axis of each
wing is in the same vertical plane, with the lower wing
keyed directly on to an upright shaft, whilst the upper
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wing is secured to a long sleeve bearing which is mounted
quite freely on the shaft. Both the upright shaft and
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Fi6. 4.

sleeve bearing containing the dashers are each sur-
mounted by a separate bevel-wheel, keyed fast to them.
These two wheels each gear respectively with, and are
driven by, one of two driving pinions keyed to a hori-
zontal shaft containing the loose and fast driving pulleys,
whereby the wings are both revolved with a correspond-

ing velocity, and in reverse directions, as indicated by
arrows.
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This arrangement of dashers is precisely similar to
that adapted to the boiling-pan illustrated in Figs. T
and 2. In that instance, however, a simpler form of
driving gear is employed, whereby the dashers are oper-
ated by only three bevel-wheels, as illustrated by a de-
tailed diagram in Fig. 5, instead of four bevel-wheels,
as represented in Fig. 4.

\ % 72
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Fic. 5.

§91. A boiling-pan of a more modern and approved
type than that represented in Figs. 1 and 2 is illustrated
in Fig. 6. The special features of this pan are that it is
constructed on the principle of a boiling-kier with a con-
cave instead of the usual flat base; and also the peculiar
form of dashers with which it is fitted. These consist
of two forked wings that are in reversed positions, and
mounted in such a manner that they revolve on a common
axis, but in reverse directions, and with the ribs of one
wing passing between those of the other wing.

This is effected by mounting the lower wing securely
on to a vertical shaft, whilst the upper wing is secured
to a sleeve bearing which is mounted freely on the same
shaft to permit of their rotation in opposite directions
as stated. The form of driving gear to operate the
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dashers is precisely similar to that described previously,
and illustrated by -a sectional diagram in Fig. 5.
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SIZE BOILING AND AUTOMATIC FEEDING
DEVICES

§92. After all the sizing ingredients are boiled to-
gether in the last mixing beck, the size paste is ready
for conveying to the size-box of the sizing machine,
where it is applied to the yarn. The sizing machine is
sometimes supplied with size by the attendant who draws
off, at intervals as required, the hot size into a vessel,
and pours it into the size-box of the machine.

This practice is, however, for various reasons attended
with several disadvantages. For example, it demands
the frequent personal attention of the operative sizer
to keep the size-box replenished with size, as this is
absorbed by the yarn; each fresh supply of size is liable
both to reduce the temperature and to increase the
density of that contained in the size-box. Also, the
practice is both a wasteful and an uncleanly one. There-
fore, in order to avoid the disadvantages of supplying
size to the sizing machine by hand, the supply is in many
instances effected automatically in combination with an
auxiliary size-boiling apparatus, of which there are many
different types. By means of these devices the raw
size is pumped from the last mixing beck and forced
along a service pipe terminating in the size-box of the
sizing machine.

§03. In conjunction with the size-boiler there is also
a contrivance for controlling the supply of size to the
size-box automatically, and in a measure corresponding
exactly with the demand.

One of the earliest inventions to accomplish this object
successfully is that illustrated in Fig. 7, which represents
Eastwood’s tubular-coil size-boiler operating in conjunc-
tion with Kenyon’s device consisting of a floating roller
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for regulating the supply of size to the size-box, of which
a rear sectional view is shown in the diagram.

From the last mixing beck the raw size passes along a
service pipe A, which is coupled to a copper pipe B, of

Fie. 7.

which a length of about 6o ft. is coiled spirally and en-
closed within a cylindrical steam-chest E, suspended
above the size-box G. The steam-chest is heated with
high-pressure steam which enters it through a pipe M
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fixed at one end, whilst the condensed steam escapes
through a pipe N at the opposite end of the chest. After
circulating the coiled piping, in which it is boiled, the
size returns and then flows downward along a pipe C,

Fic. 8.

thence through a controlling valve F, and into the size-
box.

The inflow of size is regulated automatically by the
vertical movement of a hollow copper roller H, which
floats on the size, and through the medium of suitable
connections controls the inlet valve F, so as to maintain
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the size at an approximately constant level throughout.
Precaution is also taken to safeguard against the risk
of the service pipe bursting from abnormal pressure
in the event of the regulating valve F cutting off the
delivery of size to the size-box when this is full, although
the pump may continue working. This object is effected
by means of a safety valve which is attached to the pump,
and allows all the size which is delivered in excess of
that required in the size-box to return again, in its un-
boiled state, to the raw size in the last mixing beck.

§o94. Another and later type of size-boiling apparatus
is that of Briggs and Taylor’s, illustrated in Fig. 8. This
device consists of a steam boiler E (shown in part section),
which is attached to one end of the size-box G, also
shown in part section, and broken short. As the raw
size is pumped from the last mixing beck, it passes down-
ward along the service pipe A, thence through a control-
ling valve B, along a pipe C, and through a stop-valve
D, where it enters the boiler E, whence it emerges through
a second controlling valve F, into the size-box G of the
sizing machine, as indicated by arrows.

The size is boiled by injecting high-pressure steam
through a perforated steam-pipe M, placed internally
around the bottom of the oval-shaped boiler, as indicated
in the plan E!, shown on a reduced scale, and detached.
The size-box G is provided with the usual floating roller
H, which, through the medium of a connecting link J,
alever K, a bar L, and rods B! and F!, controls both the
valves B and F, thereby regulating the supply of raw
size to the boiler and of boiled size to the size-box simul-
taneously, and in a corresponding volume, whereby the
size is maintained at a constant level in both the boiler
and size-box.



CHAPTER IV

Data rFor Size-Mixine Recipes. ArLso USEFUL
FormuLEZ AND DaTA RELATING TO SiziNng IN-
GREDIENTS. S1zE MIXING, AND SIZE - MIXING
APPARATUS

DATA FOR SIZE-MIXING RECIPES

§05. It has been stated previously that the character
and variety of sizing ingredients are such variable factors
that it is impracticable to give exact data respecting the
selection and proportion in which they may be employed
in order to meet specific requirements, unless these are
definitely known. The accompanying data, therefore,
is compiled merely for general guidance respecting the
character of ingredients to employ, and the approximate
proportion in which they may be combined in the pre-
paration of size paste to add various percentages of weight
to the yarn. The items are not prescribed for any special
purpose, but may be modified, according to the technical
knowledge and practical experience of the size mixer,
to meet special requirements. Also, the volume of water
employed may, within certain limitations, be regulated
so as to vary the density of the size paste according
to the percentage of size required to be applied to the
yarn:—

64
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USEFUL FORMULAZ AND DATA RELATING TO
SIZING INGREDIENTS. SIZE MIXING, AND
SIZE-MIXING APPARATUS

§96. If the R.D. (relative density) or sp. gr. (specific
gravity) of a solution differs from that at which it is
usually employed, the disparity may be counterbalanced
by proportioning the volume of solution so that it will
contain the same weight of solid substance in solution
as that contained in a prescribed volume at the usual
density. The relative volumes of the respective solutions
of the same substance at a different density necessary
to contain the same weight of solid material in solution
vary in a ratio inversely proportionate to the number of
degrees indicated by the scale of Twaddell’s hydrometer.
This rule may be formulated thus:

DxV _
=

vl
if
D =degrees (Tw.)  of solution at the usual density;
V =volume (known) " ” ' ,
d=degrees (Tw.)  of solution at any other density;
v=volume (required) . " ” "
Example:—If the prescribed volume of a solution at
72° Tw. (R.D. 1°36) is 4 gals., it will require a volume of
4'5 gals. of a similar solution at 64° Tw. (R.D. 1-32) to

contain the same weight of solid substance in solution;
thus:

64° Tw. : 72° Tw. 1 4 gals. : 45 gals.;

72° Tw. x 4 gals.

or 64° Tw.

=45 gals.

Per contra, if it is required to vary the volume of any
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solution, and maintain the same weight of solid material
in solution, the number of degrees Tw. may be found
by employing the value of the required volume, as the
divisor, when the quotient will give the required number
of degrees Tw., thus:

DxV —d
v
because DxV=dxuwv. .

§97. CausTIC Sopa, in a solid state, has a R.D. of
3 : 1. Water and caustic soda combined in an equal
proportion by weight, or in a volumetric ratio of 3 : 1,
respectively', produce a saturated solution having a R.D.
of 1'5=100° Tw. At this density, 1 gal. of solution
weighs 1'5 x 10 =15 lb., and consists of 45 1b. water and
75 1b. soda. Therefore, the volume of such a solution
necessary to contain 1 lb. net caustic soda=

rgal
L=T~5~ gal.,

75 1b.

or a little more than 1 pint.

The volume of caustic soda solution at any specified
density necessary to contain a prescribed weight of soda
may be calculated from the above formula and data.

§98. CHLORIDE of MAGNESIUM, in a solid state, has
a R.D. of 153 : 1. Water and magnesium chloride
combined in the proportion of 1 to 2 by weight, or in a
volumetric ratio of I3 : 17, respectively, produce a
saturated solution having a R.D. of 1:r3=60° Tw. At this
density, 1 gal. of solution weighs I'3x 10=13 lb., and
consists of 4% lb. water and 82 Ib. magnesium. There-

E*
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fore, the volume of such a solution necessary to contain -
1 Ib. net chloride of magnesium =

1 gal.

s31b. ~*v 82

or alittle less than 1 pint.

§99. CHLORIDE of ZINC, in a solid state, has a R.D. of
3125 : I. Water and zinc chloride combined in the
proportion of I to 2 by weight, or in a volumetric ratio
of 16 : 25, respectively, produce a saturated solution
having a R.D. of 1:825=165° Tw. At this density,
1 gal. of solution weighs 1-825 x 10 = 18-25 1b., and con-
sists of 6:08 lb. water, and 1216 Ib. zinc. Therefore,
the volume of such a solution necessary to contain I Ib,
net chloride of zinc =

or about % of a pint.

§100. The “ per-centage of sizing,” as applied to yarn,
indicates the RATIO OF SIZE PASTE TO THAT OF YARN;
and #of the ratio of size to the combined weight of size
and yarn. Thus: .

25 per cent. sizing signifies that 25 1b. size is applie
to 100 lb. yarn, which therefore becomes 125 Ib.

Ex. 1: If an unsized warp weighing 120 lb. receives
30 1b. size, it becomes 150 Ib., and is stated to be sized
25 per cent., thus:

I20 I I00 :! 30 : 25 PER CENT. SIZE;

30 x I00

or,
I20

=25 PER CENT. SIZE.
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Ex. 2: If a sized warp weighing 150 1b. has been
sized 25 per cent., it contains 30 1b. size, thus:
125 : I50 :: 25 : 30 LB. SIZE;

25 X I50
125

or,

=30 LB. SIZE.

Ex. 3: If an unsized warp weighing 120 Ib. is sized
25 per cent., it becomes 150 Ib., thus:
I00 : I20 :: I25 : I50 LB. SIZED WARP;
125 x 120
100

or, =I50 LB. SIZED WARP.

Ex. 4: If a sized warp weighing 150 1b. has been

sized 25 per cent., the warp, before sizing, weighed
120 1b., thus:

I25 : I50 :! IOO : I20 LB. YARN;

100 x I50
125

or, = I20 LB. YARN.

§101. The R.D. (relative density) of any substance
represents the ratio which a given volume of that sub-
stance bears to a corresponding volume of distilled water
at a temperature of 60° F.=153° C.

One gallon of water at a temperature of 60° F.= 10 1b.
Therefore, since the R.D. of water at that temperature
represents unity, the R.D. of any solution, multiplied
by 10, indicates the weight, in pounds, of a gallon of
that solution.

§102. The capacity of a RECTANGULAR VESSEL is
ascertained as follows:—

Length x Width x Depth = Cubic units of measure-
ment. If these are cubic feet, then—

Cubic Feet x 6-232 = Gallons.
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Ex.: A vessel 5ft. long x 3ft. wide x 3ft. deep =45
cub. ft., and would hold 45 x 6:232 =280 gaﬂon§.

The capacity of a ROUND OR CYLINDRICAL VESSEL may

be ascertained by either of the following alternative
methods:—

(1): Radius®? 31416 x Depth = Cubic units of
measurement employed.

Ex.: A circular vessel 2ft. 6in. dia. x 3ft. 6in. deep
= I'25% x 3'I416 x 3'5 = I17°15 Cubic Feet, and would hold
17°15 x 6°232 =107 gallons (nearly).

(2): Diameter? x 07854 x Depth = Cubic units of
measurement employed.

§103. The Diameter of a Circle x 3:1416 = the Cir-
cumference.

The Diameter of a Circle? x 07854 = the Area.

The Diameter of a Circle x 0°8862 = the Side of
an Equal Square.

The Side of a Square x 1°128 = the Diameter
of an Equal Circle.

A Sack or Peck of Flour =280 Ib.
A Sack or Bag of China-clay =224 lb. =2 cwt.
Water boils when it is raised to a temperature
of 212° F.=100° C.
§104. TO CONVERT THE FOLLOWING FACTORS:—

{(1): Relative density to degrees Twaddellx—
(R.D. x 1000)—1000 + 5 = Deg. Tw. ‘

Ex.: (R.D. 125 x 1000)—1000+ 5 =50° Tw.

(2): Degrees Twaddell to relative density:—

(Deg. Tw. x 5) + 10001000 = R.D.
Ex.: (Tw. 50°x 5) + 1000+ 1000=R.D. 1'25



(3):

(4):

FORMULZ AND DATA

Degrees Fahrenheit to Centigrade:—
(Deg. F.—32°) x 5-9=Deg. C.
Ex.: (60° F.—32°) x5+9=153° C.
Degrees Centigrade to Fahrenheit:—
{Deg. C.x9)+5+32°=Deg. F.
Ex.: (158° C.xg)+5+32=060°F.

71
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A

Abuse of sizing, 3
Adhesive substances, 6, 10
Antiseptic substances, 7, 42
Apparatine, 29

Arsenious acid, 45

B

Beeswax, 34
Boiling-pan, 53, 58
Bone fat, 32

C

Calcium chloride, 46

Carbolic acid, 44

Carnaiiba or Brazilian palm wax,
35

Carrageen moss, 7

Castor-oil, 37

Caustic soda, 67

China-clay, 46

Chinese or ‘‘insect” wax, 35

Chloride of calcium or lime, 46

—— of magnesium, 46, 67

—— of zinc, 42, 68

—— —— adulteration of, 42

Chlorides, dangers of using, 43

Coco-nut oil, 37

Colouring materials for size paste,

Cotton-seed oil, 38
Cresylic acid, 44

D

Dangers of using chlorides, 43

Data and formulz, 66

Deliquescent or moistening sub-
stances, 7, 46

Dextrine or British gum, 30

Dextrose, 39

Dimensions of size-mixing becks,

54
F

Farina or potato starch, 16, 23
Fat, bone, 32

——— marrow, 32

Flour, maize or Indian corn, 15
object of steeping and fer-
menting, 11 -

rice, 14

- 5280, 18

-—— wheat, 10

Formaldehyde or formalin, 44
Formulz and data, 66

G

Gloy, 29

Glucose, 39

Gluten, 10

Glycerine, 38

Grape-sugar, 39

Grease, Yorkshire or “recovered,”
33

Gume-arabic, 30

Gum, dextrine or British, 30
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Gum, Senegal, 30
—— tragacanth, 30
—— tragasol, 31

Iceland moss, 7

¢“Insect” or Chinese wax, 35
Irish moss, 7

Ironmould, cause of, 42

—— prevention of, 8

Japan wax, 35

K

Kaolin or china-clay, 46

M

Magnesium chloride, 46, 67

sulphate, 40, 41

Maize or Indian corn flour and
starch, 15, 23

Marrow fat, 32

Mildew, 11, 12 .

Mineral oil, objections to the use
of, 37

Moss—Carrageen, 7

@)

0il, 36

-— castor, 37

- coco-nut, 37

— cotton-seed, 38

—— objection  to
mineral, 37

—— oleine, 40

—— olive, 37

palm, 37

—— soluble, 39

the use of

P
Palm oil, 37
Paraffin wax, objections to the use
of, 36
Pearl moss, 7
Perchloride of mercury, 45

R

Recipes for size mixtures, 65

Relative .density to degrees
Twaddell, and vice versa, con-
version of, 70

Rice flour and starch, 14, 22

S

Sago flour and starch, 18, 24

Salicylic acid, 44

Seaweed mucilage, 31

Size boiling apparatus, 60

—— ——and automatic-feeding
devices, 60

mixing, 48

——— —— becks, dimensions of,
54

—— -—— plant, 31

—— recipes, 65

Sizing, abuse of, 3

-— grades and percentages of,
5, 65 .

ingredients,

of, 5
—— —— essential
of, 10

classification

constituents

selection of, 48
—— necessity for, I

-- — objects of, 2, 3, 8 .

—— soap, 40

Soda, common, 8

Softening substances, 7, 32
Soluble oil, 39 :
starch, 26

Spermaceti wax, 35

Starch, farina or potato, 16, 23
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Starch granules, illustrations of
(Fronsispiece)

methods of distinguish-

ing, 19, 25

microscopical appear-

ance of, 22

physical characteristics

of, 19
—— —— relative density of, 16
— — maize or Indian corn, 15, 23
—— rice, 14, 22
—— sago, 18, 24

~—— soluble, 26
| —— sugar, 39
—— tapioca, 17, 24
wheat, 13, 22
Stearin, 39
Sulphate of magnesium, 40, 41

T
Tallow, 32

Thermometer scales—conversion
of degrees F. to degrees C.,
and vice versa, 71

Thymol, 45

w

Wax, objection to the use of, 33
—— bees, 34
-—— carnaiiba or Brazilian palm,

——— Chinese or *‘insect,” 35
— Japan, 35

—-— paraffin or mineral, 36
—— spermaceti whale, 35
Weighting substance, 7, 46
Wool-grease, 33, 39

Z

Zinc chloride, 42, 68
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ROBERT HALL & SONS Gum Lo

BURY, ENGLAND

MAKERS OF

SIZING MACHINERY

OF ALL DESCRIPTIONS

SLASHER SIZING MACHINES
LINEN DRESSING OR SIZING MACHINES

SCOTCH DRESSING OR SIZING MACHINES
FOR COTTON

SIZE-MIXING APPARATUS AND TALLOW-PANS
HANK SIZING, DRYING, BRUSHING

AND

STRETCHING MACHINES

BALLED WARP SIZING AND DRYING MACHINES

CARPET-YARN SIZING OR STARCHING
MACHINES

ALSO awL tHe necessary WINDING, WARPING

AND

BEAMING MACHINES

MAKERS OF COMPLETE PLANTS FOR

WEAVING ALL CLASSES OF FABRICS

INCLUDING THE NECESSARY PREPARING

AND

FINISHING MACHINERY
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PREPARATION NACHINERY

SIZING MACHINES OF ALL KINDS

with the most recent improvements
CYLINDER SLASHER SIZING MACHINES

TATTERSALL'S PATENT AIR DRYING SIZING MACHINE

PATENT CIRCULATING SOW BOX FOR SIZING MACHINE
Also Patent Shawl Marking Motion

SIZE-MIXING AND BOILING APPARATUS

IMPROVED SCOTCH BEAMING FRAMES

. AND )
DRY WINDING-ON MACHINES FOR GOLOURED WORK

~BALLING MACHINES FOR SIZED WARPS
‘ BALL WARP BEAMING MACHINES

BUTTERWORTH & DIGKINSON, Ln,

GLOBE AND SAUNDER BANK IRON WORKS
(Nearest Railway Station—~ROSEGROVE)

BURNLEY, England

Registered Telegraphic Address— Telephone No. 6 (2 Wires).
“GLOBE, BURNLEY.” Al and A B C Codes used.

MANGHESTER ROYAL EXCHANCE, No. 15 PILLAR—TUESDAY AND FRIDAY, 2 To 3 P.M. -

Makers of all kinds of LOOMS AND PREPARING MACHINERY
For COTTON, LINEN, ano WORSTED GOODS




v
Telegraphic Address: Codes used : National Telephone :
. ““Asa, OLbHAM” “Al” “ABC,” ‘‘Atlantic” - No. 777, OLpHAM

ASA LEES & CO., Lwmiteo

Soho Iron Works, OLDHAM

MANCHESTER OFFICE :—Arcade Chambers, 14 St Mary’s Gate
Open Tuesdays and Fridays

— Makers of —
UPRIGHT SPINDLE WINDING FRAMES
DRUM WINDERS (Quick AND SLow TRAVERSE)
IMPROVED BEAMING MACHINES
PATENT PIRN WINDERS

IMPROVED BEAMING
or

WARPING MACHINE

R R AN RN ER 18N

And all kinds of Machinery for
GINNING COTTON
Opening, Preparing, Combing, Spinning and Doubling
COTTON, WOOL, WORSTED, Etc.

Reels, Gassing Frames, Etc.

COMPLETE PLANTS for OPENING, CARDING & SPINNING WASTE



\4
CONTRACTORS TO HIS MAJESTY'S GOVERNMENT

Nat. Telephone—6748 CENTRAL. Tel. Ad. —‘ BENEDICT, LIV ERPOOL.”

Head Office— Works—
BEREY'S BUILDINGS, HENRY STREET,
LIVERPOOL LIVERPOOL

A. E.BENNETT & GO.

Importers and Merchants

Sole Importers of the Well-known Brands of

ABSOLUTE RECULARITY GUARANTEED

DOVE
SUPERFINE SAGO FLOUR

TAPIOCA FLOUR, DOUBLE SILK-
ialiti DRESSED SAGO FLOUR, SIZING
Spcc'ahucs FLOUR, FARINA, DEXTRINE, -
O | RICE  FLOUR, CHINA - GLAY
WAXES, Ete.




MKEAN'S PATENT SIZE CO.

97 & 28 MANSFIELD CHAMBERS, ST ANN'S SQUARE
MANCHESTER

. Tel. Ad.—*SUBSTI{UTE, MANCHESTER.” 'Phone—No. 5752 CENTRAL.

Works—HULME, MANCHESTER

Manufactarers of Merchants and Importers of
Patent SIZING FLOUR FARINA
DEXTRINE . SAGO
STARCHES | TAPIOCA ‘
FINISHES CHINA CLAY

Telegrams—*“ HERALD, CHURCH.” Teleph No. 148. Exchange Pillar,No. 7, Tues. & Fdys.

HERALD & CO., uercuants -
Canal Corn Mill, CHURCH, ACCRINGTON

PP S ——

Importers of German and Dutch Farinas
and Dextrines; of Sarawak Sago Flour
and American Starch

Stocks constantly ready to despatch at Hull, Goole,
Liverpool. Manchester and Preston Depots

SPECIALITIES—

SIZING FLOURS & DOUBLE SILK-DRESSED SAGO FLOURS

SAMPLES AND PRICES ON APPLICATION
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The SIZE used on your Warp Yarn,
determines the SIZE of your Loom
Production, and also the SIZE of your
Cloth Sales, and ultimately the SIZE
of your Profits - ’ P .
ONE-FIFTH of the World’s Power
Looms ate trunning with Warps
Sized by the help of -

GUM TRAGASOL

The remamder are coming along.

If you are interested, write at once
and ask for our Sizing Booklet, and
let us help you . . . .

Tne GUM TRAGASOL SUPPLY GO., Lro.
~ HOOTON, By CHESTER
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THE WEST OF ENGLAND &
GREAT BEAM CLAY CO., Lo,

Head Office—ST AUSTELL

Telegrams—‘STOCKER, ST AUSTELL.” Telephone No. 121

Ghe Lurgest Producers of

CHINA CLAYS

Specially prepared for Sizers
Very finely washed and well conditioned

Have no wearing action
on the healds and reeds

Do not conceal the natural bloom of
the Cloth when woven

Also excellent qualities for BLEACHERS and FINISHERS

Depots :

FLEETWOOD, GARSTON, MANCHESTER,
ROCHDALE, RUNCORN, CHATHAM,
LEITH, BO’'NESS, GLASGOW

Manchester Office :

NORTHERN ASSURANCE BUILDINGS, ALBERT SQUARE

Telegrams—“BEAMILY, MANCHESTER"” Telephone—CITY, 2818



Telephone—No. 205.

Manchester Royal Exchange,
A.B.C. Code, 5th Edition

Tuesdays and Fridays, No, 16 Pillar

RIGBY, TAYL[III & G0,

GENERAL DRYSAL’I‘ERS, MANUFACTURERS,
MERCHANTS, IMPORTERS AND EXPORTERS.

ALLSIZING & FINISHING MATERIALS.

Secialities :
LUSTERINE (a widely used Softener), WHITE SOFTENING,
PURE TALLOW, STRONG GLUTEN WHEAT FLOUR.

Sago Flour Japan Wax Chloride of

Tapioca Flour Parafiin Wax Magnesium
Farina Glycerine White Curd Soap
Dextrines Gum Tragacanth Olive 0il Soap
Starch Gum Arabic Castile Soap

Cop Starch Castor Oil Resinless Soft Soap
Cop Tallow Sperm Oil (for Pickers) Epsom Salts
Spermaceti Chloride of Zinc Etc., Etc.

GHINA CLAY. FRENCH CHALK. MINERALS & BARYTES.
BLUE and all TINTING COLOURS in Liquid and Powder,
LUBRICATING OILS and GREASES.

ADDRESS--
SCHOOL-HILL WORKS,

BOLTON.
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Tel. Address—“ VARKO,” MANCHESTER. Telephone—No 3803 CITY
5th EDITION A.B.C. CODE

YARCOE,S MINES AND WORKS: |
CHINA CLAY | CORNWALL

Producers of the wellsknown

SUPER BRAND

PREPARED SPECIALLY FOR SIZING

ATLAS BRAND FARINA, STARCHES, ETc, AND
SPECIALITIES FOR SIZING

Samples and Prices on Application to

WILLIAM VARCOE & SONS, LIMITED
230-232 Corn Exchange, MANCHESTER

“GRAMMAR OF TEXTILE DESICN”

OPINIONS OF THE PRESS

MANCHESTER GUARDIAN.—“Those who are engaged in manu-
facturing cloth may learn from it what others are making ; those who deal in
it what they are selling; those who are designing for it the way it is done.
To those not well acquainted with the processes illustrated, the diagrams
themselves will be something of a revelation. Students and practical men will
find it a thoroughly workmanlike treatise upon the structure of woven fabrics.

MANCHESTER COURIER.—*. . . the book is invaluable not only
to students of the industry, but to people %experienced in textile manufacture,
It is a carefully prepared and lucid treatise on the fundamental principles of
structural design in woven fabrics, and the application of those principles in
the production of va-ious types of cloth. The book holds a wealth of informa-
tion of practical utility to designers, salesmen, manufacturers and others.”

GLASGOW HERALD.—The special features which must recommend
this book to the more advanced student are its excellent chapters on Bedford
cords, fustians, leno, and lappet fabrics.”

BELFAST NEWS-LETTER.— The work, which is carefully and
clearly written, should bs very useful to all textile students.”



GRAMMAR ©oF | pagey Wisger,

WEAVING AND DESICNING
MASTER,
MUuNICIPAL TEGHNIGAL SCHOOL,
BoLten

Contents.

CHAPTER I.—InTrODUCTION.—General Principle of Fabric Structure and the use of
Design Paper.

CHAPTER IL—Tue Praix WEAVE aND 115 MobprricaTions.—The Plain, Calico,
or Tabby Weave. Firmness of Texture. Varietyof Texture. Variety of Form. Ribbed
Fabrics. Corded Fabrics. Matt Weaves.

CHAPTER TIL—TwiLr anv Kinprep WEeaves.—Classification of Twill Weaves.
1. Continuous Twills. (a) Warpface | wills. (8) Weft-face Twills. (c) Warp and Weft-
face Twills. The Angle of Twill. Influences affecting the Prominence of Twills and Kindred
Weaves. (@) Character of Weave, (8) Character of Yarn, (¢) Number of [ hveads per inch
% Direction of Twill in Relation to 1he Direction of Twist in Varn., z. Zigzag or

avy Twills. 3. Rearranged Twills. Satin Weaves. Table of Intervals of Selection
for the Construction of Satin Weaves. Corkscrew Twills. Rearrangement of Twill Weaves
oun Satin and other Bases. 4, Combined Twills. 5. Broken Twills. 6, Figured or
Ornamental Twills.

CHAPTER IV.—Diamonp anp KiNDRED WrAvES.—Diamond Weaves. Honey-
comb and Kindred Weaves. Brighton Weaves. Sponge Weaves. Huck-a-Back and Kindred
Weaves. Grecian Weaves. Linear Zigzag Weaves.

CHAPTER V.—Bgnrorp Corps.~—Plain Calico-ribbed Bedford Cords. Plain Twill-
ribbed Bedford Cords. Figured Bedford Cords. Tabulated Data of Particulars relating to
the Manufacture of Seventeen Varieties of Bedford Cord Fabrics described in this chapter.

CHAPTER VI.—Backep Fasrics.—Weft-backed Fabrics. Warp-backed Fabrics,
Reversible or Double-faced Fabrics. -

CHAPTER VIL.—Fustians.—Varieties of Fustians. Imperials or Swansdowns.
Cantoons or Diagonals. Moleskins. Beaverteens. Velveteens and Velveteen Cutting,
Ribbed or Corded Velveteen. Figured Velveteen. Corduroy. Figured Corduroy.
Corduroy Cutting Machines.

CHAPTER VIIL—TERRY PILE Faprics.—Methods of producing Terry Pile on
Textile Fabrics, Terry-forming Devices. Variety of Terry Fabrics. Action of the Reed
in Relation to Shedding. Figured Terry Weaving, Practical Details of Terry Weaving.,

CHAPTER 1X.—GauvzE aND Leno FaBrics.—Gauze, Net Leno, and Leno
Brocade Varieties of Cross-Weaving. Plair Gauze, and a Heald Gauze or Leno
Harness. Net Leno Fabrics. Gauze and Net Leno Figuring by means of several Back
Standard Healds to each Doup Heald, Leno Specialities produced by a System of
Crossing Warp Ends in front of the Reed. A Device for the Production of Special Leno
Effects.  Full Cross Leno Fabrics. Relative Merits of 2 Top and a Bottom Doup Harness.
Relative Meérits of Different Types of Do?"rbies for Gauze and Leno Fabrics. Shaking
Devices for Leno Weaving. Practical Details of Leno Weaving. Tempered Steel-Wire
Doup Harnesses for Cross-weaving. Mock or Imitation Leno Fabrics.

CHAPTER X.—Tissue, LarreT, ano Swivel FIGURING; Arso OnpuLe Errecrs,
anD Looprp Faprics.—Tissue Figuring. Madras Muslin Curtains. Lappet Fig’uring:
Spot Lappet Figuring. Swivel Figuring. Woven Ondule Effects. Loom for Weaving
Ondule Effects. Weft Ondule Effects. Looped Fabrics.

INoEX.

Demy 8vo. 280 Pages. 490 lllustrations and Diagrams
Price, 6s. net; Post Free, 6s. 4d. ,
OF ALL BOOKSELLERS ; ALSO FROM .

EMMOTT & CO., Ltd., 65 King Street, MANCHESTER

Published by SCOTT, GREENWOOD & CO.
8 Broadway, Ludgate Hill, LONDON, E.C.
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! GHAMMAR OF TEXTILE DESIGN”

OPINIONS OF THE PRESS

TEXTILE MANUFACTURER.—“The matter on Bed-
ford cords and fustians is very complete . . . the chapter devoted
to terry (looped pile fabrics) should be of value. . . . Gauze and
leno fabrics from the most simple to the most intricate design
are clearly explamed the part devoted to leno specialities being
specially instructive. Tissue, lappet, and swivel figuring are ex-
plained very clearly, whilst a few pages are also devoted to the
question of ondulé effects. The book should be of special
interest to students of weaving and designing, being of a very
instructive character, though the latter part of the book contains
much that will be of value to practical men.’

TEXTILE RECORDER—*This is undoubtedly a book
that will be appreciated by students: It contains within its
covers descriptions, illustrations, and diagrams of practically every
weave existent. 'The chapter on fustians is especially interesting,
and is written and illustrated in an excellent manner. Taken as a
whole the book is a welcome addition to English technical

literature.”

TEXTILE MERCURY.—. . . this book has undergone
the test of actual use as a text-book of design, and has proved its
worth to all concerned. All things considered, we should accord -
this book the premier position as a work of reference on inter-
lacings, and should advise every textile designer and every
‘technical school to have it always ready at hand.”

BLACKBURN WEEKLY TELEGRAPH.—“His book
meets a felt want. It reveals the full and intimate knowledge ; it ~
is distinguished not less for its lucidity than its thoroughness.
Mr Niseer has laid all interested in textile design under a great
obligation by his comprehensive work.”

BURNLEY EXPRESS—“Mr Nisper bas done his work
admirably . . . the book should be in the hands of all who desire
to be complete masters of our chief industry.”



The Textile Manufacturer

A PRAGTICAL JOURNAL FOR MILLOWNERS,
MACHINISTS, DYERS, GAI.IGI] PRINTERS
BLEACHERS, Er. - -

PROFUSELY ILLUSTRATED

Contains more Original Contributions by
the Leading Experts than any other Tex-

tile Journal - - - - - -

The reputation of the * Textile Manufacturer
has been built up on-the excellence and high
standard of its literary contents, and its claim to be

Tue WORLD'S PREMIER JOURNAL & TEXTILE INDUSTRY

was nevet mote itrefutable than the present time.
Its Contributors are recognised as the very
highest authorities in their respective branches
of the Trade - - = - - -

Notices of all the Latest Types of Textile Machinery,
Specimens of Woven Fabrics, Dyed Samples, and
Plates of Original Designs

Published on the 15th of every Month. Price Is.
Annual Subscription, 12s., post free to any part of the World

Specimen Copy Free on application to—

EMMOTT & CO, LIMITED

65 KING STREET, MANCHESTER, and
20 BEDFORD STREET, LONDON, W.C






