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TABLE XXXI.

(180) ANALYSIS AND WEAVING PARTICULARS FOR HEAVY
Box AND MELTON CLOTHS.

I. Box CrotH (30 oz. per yard).

Warp - 104 to 11 skeins drab woollen.
Weft : 12 to;13 » "

14’s reed 2's, 90 in. wide in the loom, 36 or 37 picks per inch.
Finished width : 56 in. with 45 threads and 44 picks per inch.
Weight per yard : 30 to 31 oz.

Weave : 2/2 twill cutting two’s in the threads.
II. Box CrotH (39 to 40 oz. per yard).
Warp - 14 to 16 skeins drab woollen.

VVeft s 17 to 18 9’ 1 Y]
8’s reed 4’s, 99 or 100 in. wide in the loom, 76 to 78 picks per inch.

Weave : 3-ply in the weft, arranged, 1 pick weft swansdown for face, 1
pick plain (centre) and 1 pick warp swansdown for back.

III. MzLTON (22 oz. per yard).

Warp : 15 skeins woollen.
Weft : 14 or 144 skeins woollen.

13’s reed 2’s, 90 or 92 in. in the loom, 34 picks per inch.
Finished width » 56 in. with 43 threads and 42 picks per inch.
Weave » 2/2 twill cutting two’s in the picks.

IV. MELTON (24 oz. per yard).
Warp : 10} or 11 skeins woollen.

Weft : same as warp, but looser spun.
12¢’s reed 2's, 90 in. in the loom, 22 to 24 picks per inch.

Finished width : 56 in. with 40 threads and 34 picks per inch.

Pilots are usually twill woven and made of moderately heavy
counts of yarns. The cloths have a beaver finish. The fol-
lowing setting data give a 35 to 36 oz. cloth: —

V. Pivrort.
Warp - 10 skeins left-hand twine firmly spun.
Weft : 6% or 7 skeins right-hand twine loosely spun.
7%'s reed 4’s, 90 or 92 in. wide in the loom, 24 picks per inch.

Finished width : 56 in. with 48 threads and 30 picks per inch.

Beavers and doeskins are cloths of a similar characteristic,
but the doeskin of the finer construction. Table XXXII contains
particulars of several grades of manufacture applicable to these

fabrics.
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TABLE XXXII.

(181) CoNSTRUCTIVE PARTICULARS FOR DOESKIN AND BEAVER
CroTHs.

I. PronerLe DoEskiN (12 oz cloth (narrow width)).
Warp : 24 skeins fine woollen.
Weft - 13% or 14 skeins ,,
16’s reed 4’s, 35 in. in the loom for each narrow piece, with 40 to 42
picks per inch. ;
Finished width : 28 in. narrow with 80 threads and 48 picks per inch.
Weave : b-end sateen.

IT. DoeskiN (14 to 143 oz. cloth, 28 in. wide).

Warp : 22 to 23 skeins Saxony left-hand twine.
Weft : 104 to 11} skeins Saxony right-hand twine loose spun.
12%’s reed 4’s, 38 to 40 in. in the loom, 36 to 38 picks per inch.
Weave : b-end sateen. - ‘ v
Routine of finishing : Knot and mend. Scour with solution at 8°.
Twaddle. Mill to 28 in. Wash off, Tenter. Raise damp, b sides. Allow
to dry. Beat on the raising gig. Cubt. Warm press. Boil 3 to 4 hours
160° F. Allow to cool. Re-wind from opposite end of piece and reboil.
Cool. Re-boil, reversing order of winding. Cool. Dye. Raise in a satur-
ated condition to straighten and comb out and spread the surface fibre. Dry
beat and steam on the gig. Brush. Cut or crop. Hot press with high tem-
perature and pressure. Steam and brush lightly in the direction of the fibrous
pile.
’ II1. BEAVER (24 oz. cloth).
Warp and Weft : 103 to 11 skeins Saxony left-hand twine 84 turns per
inch.
64’s reed 4's, 90 to 92 in. wide in the loom, 26 picks per inch.
Weave » 2/2 twill cutting 2’s in the warp.

IV. BEAVER (24 to 25 oz. cloth).
Warp : 14 skeins, right-hand twine.
Weft : 16 skeins, left-hand twine.
16’s reed 2’s, 90 in. wide in the loom, 40 picks per inch.
Finished : 51 threads and 47 picks.
Weave : 5-end sateen.
V. BEAVER (34 oz. cloth).
Warp : 26 skeins Saxony, right-hand twine.
Weft - 14, o left-hand twine.

123’s reed 4’s, 82 to 84 in. wide in the loom, 64 to 68 picks per inch.
Weave : Weft-backed 5-end sateen, Fig. H, Plate I1T.
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VI. WaRP-BACKED BEAVER (24 oz. cloth).
Warp : 18 skeins, left-hand twine for face and right-hand twine for back-
ing yarns.
Weft . 22 skeins, right-hand twine.
16’s reed 4’s, 70 in. wide in the loom, 54 picks per inch.
Finished : 80 threads and 62 picks.
Weave : Fig. B, Plate IV.

VII. Devon Pinor (35 to 36 oz. cloth).
Warp : 12 skeins, left-hand twine, firmly spun.
Weft : 6% skeins, right-hand twine, loosely spun.
7%’s reed 4’s, 90 in. wide in the loom, 24 picks per inch.

Finished : 49 threads and 30 picks.

Weave : 2-and-2 twill to the left.

(N.B.—1In the foregoing Examples, the percentage of waste varies with the
quality of material used. The length shrinkage or milling in each case is,
in practice, adjusted to agree with the required weight per yard.)

Various classes of doeskin and beaver cloths are constructed
in compound weaves as indicated in Fxamples V and VI. The
reversible weft principle (Figs. D and H, Plate III) is also ap-
plied to union cloths in which the warp is cotton and the weft
spun from reclaimed or re-manufactured materials. The 2-fold
warp structure (Fig. G, Plate IV) admits of the use of a lower
quality of weft than warp yarn, without any perceptible detri-
ment to the quality of the face or back of the texture; and the
double-make construction (Fig. N, Plate IV) is utilized in the
manufacture of heavy cloths of 40 or more oz. per yard.

Beaver, doeskin, pilot, and other face-finished cloths, exem-
plify the diversified and extensive field of manufacture available
in this branch of the woollen industry. In attaining, approxi-
mately, the same weight per yard, the counts of yarns, setting,
weave structure, and all other technicalities may be dissimilar.
Technological data, formulated on the results of experimental
research, and established by practical observation and ex-
perience, are, in the application of such manufacturing methods,
the factors which determine and ensure success.
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FEeLTs have already been defined (Chapter I) as cloths made
direct, that is without the routine of yarn construction and the
ald of the loom, from animal fibres by a process of fulling.
Neither spinning nor weaving, and the subsidiary operations they
involve, are essential in their production. They form, as a con-
sequence, the most elementary grade of textile manufacture.

(182) HI1STORICAL DATA.

Historically, felts are likely to have been the earliest variety
of hand-made covering, or material, obtained from wool and
hair. Prior to the discovery of the manual arts of carding,
spinning, and weaving, the fibrous skins of domesticated and wild
animals were used as clothing. This application, in the course
of time, suggested the feasibility of manipulating the fibre, hair,
or fur into a matted or felted texture of some degree of uni-
formity of substance, shape, and thickness. The continued use
of these fibrous materials, in the natural or unprepared state,
would result in the filaments, locks, or staples, assuming, at
first, an entangled but irregular consistency of composition.

Whatever the exact order of occurrence, the inventive faculty
(289) 19
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of the wearer would bs arrested by the adhesive clustering of
the filaments into a felted stuff of some degree of firmness, to be
imperceptibly exercised in devising means, and crude appliances,
for the systematic separation and opening of the fleece of
wool. The step to re-blending the fibres thus manipulated, and
of felting, was easy of attainment. It would be the immediate
precursor of converting the material into layers of matted fibres
of regulated evenness and density.

Felts were originally an Eastern manufacture. They have
been produced from early times in various parts of Asia, but
more especially in Persia, Tarkey, Russia, and India. Several
grades of felts were utilized by the Romans, who are stated to
have ““ embroidered one style of cloth in a different manner from
the Parthians and the Ancient Gauls . Pliny records in detail
that “ wool is compressed for making felt, which, if saturated
in vinegar, is capable of resisting iron; and, what is still more,
after having gone through the last process, will even resist fire ;
the refuse, too, when taken out of the vat of the scourer, is used
for making mattresses . Proceeding, he refers to the gausapa
or gausapum—a thick texture made of fine wool and dyed purple,
and “used particularly for covering tables, beds, and for thick
coats to keep out the wet,” and which were * brought into use
in his father’s memory”. He also alludes to the amphimalla
—a cloth napped on both sides—and to the shaggy apron of
the artisan.

(183) MECHANICAL PRACTICES.

Until the invention of machinery, felted stuffs had only a
limited application. The scheme of production was restricted
in scope, and inadequate in principle, and did not facilitate or
provide for industrial development. The substitution of me-
chanical systems of carding, invented in the latter part of the
eighteenth century, led to the practical formation of sheets of
prepared fibres continuous in length, uniform in breadth, and
of like equality and compactness throughout. Basing experi-
ments on the results of the manual methods, it was early discov-
ered that layer upon layer of carded material could be densified
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and hardened, and treated in the fulling stocks, in such a way
as to give a cloth of a known length, width, and substance.
These discoveries, and improvements in routine of work resulted
in felt production developing into a considerable branch of tex-
tile manufacture; so that felts are now made in thin, medium
and heavy materials applicable to blankets, mats, carpets,
saddle padding, table covers, and a large variety of cloths suitable
for clothing and decorative purposes.

(184) DistiNcTivE FrrT TyPES.

There are two distinctive types of these manufactures, namely,
those acquired by felting laps or sheets of carded wools and other
animal fibres, and felts produced by the ordinary operations of
spinning and weaving, and following with excessive fulling. The
two types differ structurally, in tensility, andin behaviour under
stretch and friction. The woven felts, in the common varieties,
register the higher breaking strain. Providing identical ma-
terials are employed, and the cloths are of corresponding weight
per yard, the woven structure also possesses the superior wearing
property. A loom-constructed felt does not fray nor tear in the
same way as carded felt, each strand of yarn offering a measure
of resistance. The scheme of interlacing, or binding of the
threads with each other, further adds to the elasticity and firm-
ness of the cloth. Unwoven felted structures possess excellent
warmth-yielding properties. On this agcount, they are selected
as the most effective material as foot-wear for durability, and
for resisting icy coldness, by the natives of Siberia. As blankets,
mattresses, and wrappings for use in sleeping in the open, they
are unequalled, being more supple, closer in texture, and denser
in fibrous composition, than similar materials spun into yarns,
and knitted or woven to make a fabric.

Strength, hardness, and solidity are developed, in the heavier
styles of carded felts, by prolonged fulling or milling. By this
process, and by blending fine-fibred wools of uniform growth
and soundness of staple, and of superior felting characteristics,
cloths are produced of the toughness of newly-cut wood. Such
solidified felts are applied to' piano-hammers, and to mechanical
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tools and instruments for deadening sound due to heavy and
frequent concussions.

Summarizir.g these comparisons, it is clear that unwoven felts
acquire strength and cohesiveness by compressing, under con-
ditions favourable to fulling, the filament units, forming the
carded lap, into close and unific contact; whereas woven felts
derive similar qualities by compelling, into the closest affinity
with each other, the interlaced threads or yarns of which they
consist. Fibril units are finer and therefore more multitudinous
than yarn units, and, as such, give a cloth of the higher homo-
geneity and density. On the other hand, the extraneous or
circumferential fibres of the yarns have specific linking and
binding or interlocking functions. Under the repeated com-
pressions and raised temperature, produced in the mechanical
work of milling, and whilst the cloth is in a saturated alkaline
state, in which the yarns have a tendency to expand or swell,
the wool filaments, or hair of the raw material, are compacted
into one common solidified piece. By chemical and mechanical
action a clothy material is thus made in which all traces are
obliterated of single or distinctive threads—whether intercrossed
by knitting or weaving—as separate and spun strands of fibres.

(185) PRELIMINARY PROCESSES—RAW MATERIALS.

The preliminary work of manufacture, in making any
species of cloth from fibrous materials, comprises three phases
or schemes of treatment. First, it consists in cleansing the raw
product ; second, in opening the staple and separating filament
from filament, disintegrating the order of growth; and, third,
in re-mingling and re-grouping the fibres with systematic de-
finiteness, forming thereby a fleece or ‘“lap’ of material of
uniform consistency and fibrous arrangement. Cotton prepara-
tion is done by ginning, opening, and carding, or by carding and
combing ; flax, by heckling and straightening; jute, by carding
for “tow” spinning and heckling for “line” spinning; silk
““ waste,” by dressing (corresponding in method and technical
results to the operation of heckling) ; and wool, first, for felt
cloths, by ‘ teazing ” and carding, making a “ batt” or piece of
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fleecy material; second, for woollen woven cloths, by teazing,
carding, and condensing, producing soft, thick ¢ slivers” of a
thread-like character but unspun ; third, for worsted fabrics, by
(@) carding, back-washing, and drawing, making a ‘ roving”
from which a spun thread may be formed; (b) by carding,
back-washing, and combing, giving a “top” or ribbon of
levelled, straightened fibres; and (¢) by gilling—straightening
and levelling—and combing. A common mechanical principle
obtains in each of these systems of preparation, which may
be defined as a compound procedure, involving the opening,
separating, and re-combination of the filaments in the raw
maiterial, bringing them into such relations as to give a fleece,
lap, ribbon, or thread grouping of straightened or combed fila-
ments uniformly commingled. This agreement, in principle,
of the several methods of work, facilitates the admixture of
two or more varieties of materials in the production of the
cloth whether a derivative of felting or of spinning, weaving,
and fulling.

(186) FiBrE AND COLOUR BLENDING.

For wunwoven felts the operations which prepare the sub-
stance or foundation of the piece are * carding ”’ and ‘“ batting .
Prior to this treatment, as explained, the fibrous materials are
opened on the teazer, or, in the case of strong, matted wools on
the fearnought.

Blending.—Blending or mixing of wools and hair, etc., of
different qualities, or natural and dyed colours, is effected at
this stage. It is accomplished for two principal functions:
(1) the combination of materials of dissimilar characteristics
and values to acquire a definite quality of carded lap, i.e. fine,
rough, or coarse in fibrous composition ; and (2) to obtain fancy
or mixture shades diversified in tone, tint, and colour hue.

(1) It will be understood that the latitude in the first scheme
of blending is only measured by the diversity and cost of the
materials available. Their respective properties have, however,
to be considered. Materials differentiating too widely in lengths
of staple will not card satisfactorily together or yield a level,
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regular fleece or “ batt’’; and, similarly, wools too distinctive in
felting property, though of corresponding carding features,
cannot be blended with favourable practical results. In il-
lustration of these points—fine ‘‘ clothing” wools vary from a
fraction of an inch to two or three inches in length, whereas
wools of a coarser growth vary from five to twelve inches.
Now closeness and fibrous density of staple are the highest in
the shorter- and the finer-fibred wools, and these elements
denote felting power. Merino lamb’s wool, as regards fulling
duration, exceeds that of coarse ‘“ black-face ” wool by some 50
per cent. 'Wools, differing in felting degree, are utilized for the
production of special technical effects in the manufacture of
woven felts, but, in carded felts, it is the ordinary practice to
restrict the scope, in blending, to the use of wools of approxi-
mately the same fulling strength, or which, at any rate, in the
work of milling will give an even cloth. That this is essential
to successful felt production is apparent on considering the
differences in felting quality and behaviour of the two varieties
of wool forming respectively the surfaces of the compound over-
coating fabric, Specimens A and B, Fig. 146. Composing one
and the same cloth, they have been treated identically in the
fulling machine. Surface A, however, is made of Liincoln lustre
wool, and surface B of Sydney clothing wool. In the process
of milling, both wools, in the first or preliminary period, felt
uniformly; but, as the operation proceeds, the Merino wools
gain the ascendancy and finally control the activity and ac-
celeration of the shrinkage. As seen in the cloths, the aug-
mented fulling facility of the finer, as compared with the coarser
wool, causes the yarns of the latter to loop or bend and form
the irregular, wavy surface A. By the same routine, a smooth,
compact, level texture is produced in B.

Whereas such wools may, by allocating them fto different
functions in a compound woven cloth, be effectively combined,
yielding results of technical and commercial value, yet it is not
feasible to induce like combinations in pure or carded felts in
which each class of fibres constitutes a part of a composite
whole. Distinctiveness of position is not practicable in the
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latter instance. Carding, the fundamental and productive
process of this species of felt manufacture, blends the fibrous

Lustre-woal yarn ; B = Sydney-wool yarn.

A=

F16. 146.—Waved surfaced texture due to felting.

materials promiscuously. It is not a mechanical routine de-
signed to s:lect and appropriate groups of fibres, applying them
to specific sections of the cloth, but a compound work in which
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all lengths and sorts of fibres are systematically and uniformly
intermingled and conglomerated. For the better classes of felts,
short-stapled and fine-fibred wools are combined ; for medium
varieties, Crossbreds, Cheviots, and wool substitutes; and for
thick, heavy felts, such as carpets and saddle cloths, coarse wool
—TKast India, Shetland, etc.—and hair. In hat manufacture
the fur of the rabbit and hare are mainly employed, the finer
felts being made of Vicuna and Camel’s hair, and the fur of the
beaver and musk-rat. Different classes of wools are also em-
ployed, especially in the production of ¢ soft felts” in which
many tones of mixture shades obtain.

(2) Blending for the production of fancy shades is a branch
of the science and technology of textile colouring. It is the
same, in theory and principle of application, in felt as in woven
manufactures, being accomplished by the admixture of coloured
wools and other fibres previous to carding which completes the
process of colour assimilation and the formation of the blend.
Two systems of treatment may be followed, namely, the com-
position of “ mixtures,” graduating, in mathematical ratio, from
a light tint to a dark tone; and, second, the acquirement of
mixture shades of a corresponding depth of tone but differing in
quality of hue. Specimens a, b, and ¢, Fig. 147, are examples
in a simple scheme of greys obtained by blending dark blue and
white in the proportions of (@) three of white and one of dark
blue ; (b) two of white and two of dark blue; and (c¢) one of
white and three of dark blue. The gradation of toning
and tinting may, in practice, be extended to six, nine, or
twelve degrees. Moreover, any two contrasting colours—e.g.
light and dark—or a dark colour with white, and a light colour
with black, may be combined. A third or tinting colour, of a
bright hue, may also be introduced into this group of ‘ mix-
tures,” to impart tone to the shades formed. Thus, by this
method, if green or warm brown were added to the French
grey compound on Plate XIV, the resultant shade would be a
greenish or brownish blue grey.

Mixtures diversified in hue, but of a like depth of tone, in-
clude a varied assortment of colour compositions. The kbaki
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specimen — Plate XIII—has been analysed. Though given
in relation to the woven fabric, it
is equally suggestive as an ex-
ample in “mixtures”’ for felts, the
shade resultant being identical in
tone and tinting in both the carded
“Dbatt” and the finished cloth.
Theoretically, and practically, the
colour elements, and method of
technical work, are of the same
character in each of these manu-
factures. What is involved 1is, the
admixture, by mechanical treat-
ment, of two or more dyed wools to
produce a definite compound mix-
ture shade. The whole gamut of
natural as well as artificial tints, Fre. 147.—Woven felts,
tones, and hues of colour are in the graduated in shade.
process available to the colourist.

(187) CoLoUr STANDARDS AND MIXTURE SHADEsS ForR FELTS,

Accuracy and proficiency of manufacture in the production
of fancy mixture shades in felt cloths, render it desirable, both
in experimental research and in commercial practice, to follow
a scheme of colour standatdization. Such a scheme is formulated
by the selection of series of initial or standard colour units, to
which should be added the primary and secondary hues and
their derivative tones and tints. The *standards” must be of
correlative qualities, that is to say, adjacent colours, in the series
or scale compiled, must have one hue in common. This colour
“link ” obviates a break or interruption of hue in the chromatic
circle. On this principle—in a scheme based on experimental
research—commencing with grey the colour tones comprise blue,
blue-green, green -blue, green, yellow-green, yellow - brown,
brown, red-brown, purple, and warm blue assimilating with the
initial shade, neutral grey. These hues form a practical scheme
of standardization as regards specific colour units. Fach hue
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is toned and tinted, in uniform ratio, to ten degrees, by the
admixture in the light shades with white, and in the dark
shades with black. The net result is 110 ““standards,” all
obtainable by ‘“process” dyeing. To complete the scale and
render, when essential, the influence of fibrous mixing prac-
tically imperceptible in the carded lap in producing new
shades, and without resorting to additional dyeings, the chro-
matic relation of the colour hues is more closely established
by the formation of intermediate groups of shades obtained by
blending equal parts of two adjacent colours. For example,
the grey shades are blended with the blue shades, forming in-
termediate shades of blue-grey; the blue shades with those of
blue-green, for intermediate blue shades tinged with green; the
red-brown with pure brown or with purple, forming respectively
intermediate shades of warm and purple-brown.

Provision is made in the application of this system of colour
standardization for two technical essentialities, namely, (1)
latitude for variation in the quality of the standards utilized,
as to degree of sombreness and mellowness or brightness and
pungency of hue; and (2) facility for reducing or increasing the
series of the standards: factors which enable the colourist to
select the tone and number of shades in agreement with the
colour phenomena obtaining in any specific branch of manu-
facturing.

These fundamental features, so vital to the utili;y of the
scheme, need further explanation. First as to colour quality,
tone, and hue—it is imperative that these should accord with
the nature and diversity of the composite colouring practised in
each section of the industry to which they relate. Thus it will
be at once apparent that the colour standards in coincidence with
the “ colour scheme * applicable to clothing felts, are not of the
most useful in character to agree with the * colour scheme ™ de-
veloped in felt carpets. For the former more sombre shades
are appropriate and requisite than for the latter. Decorative
felts command, in addition, a full range of bright, clear, and dis-
tinctive hues and tones possessing depth, mellowness, and bloom.
Overlapping necessarily exists, but it is not so inclusive as to
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obviate the: desirability of an independent group of standards
for each style of manufacture, if colour excellence and freshness
are to be available. But no deviation in degree from the chro-
matic base—already described—is permissible in the compilation
of such standards. This element is not variable with a modifi-
cation of the brilliancy or otherwise of the standards selected.
The principle of hue gradation or toning is a fixed factor deter-
mined by the colour scale of the colorific circle. Asdemonstrated,
if the “linking” hue in the formation of the circle is weakened
or interrupted, the combination of the standards in the processes -
of manufacture, instead of resulting in solid colours, would pro-
duce shades presenting the “hue” ingredients of their blended
composition. On the other hand, the prevalence of the ‘‘link-
ing”’ hue, throughout the series of shades standardized, ef-
fectively neutralizes the formation of these characteristics and
secures solidity of shade resultant.

Second, as to the number and diversity of the standards :
Industrial and technical facilities for colour practice and appli-
cation are the controlling conditions here. In some branches
of felt production each standard need not, as in this scheme, be
toned to eleven degrees. 8ix, for practical purposes, would
probably be found ample, and the intermediate shades due to
the admixture of two adjacent shades in the scale, might,
moreover, be dispensed with, which would have the effect of re-
ducing the number of “ stock ”’ shades from 110 to 66. In other
sections of the industry, as’for instance the decorative branches,
in order to facilitate colour range and novelty, the complete
number of standards indicated and described would be desirable,

The leading objects ensured by this system in the manu-
facture of coloured felts are: ‘(1) Economy of colour produc-
tion, a limited set of colours yielding an unlimited set of distinct
shades; (2) the substitution of uncertainty of colour or shade
formation due to independent dyeings by certainty of result due
to mixing; and (3) the manufacture of yarns by blending from a
series of fixed colours which may be stocked, producing new
shades as varied and solid in appearance as those obtainable in
dyeing. In the ordinary method of acquiring new shades by
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blending, there is an absence of a scale of fixed or standard
colours ; neither in the blending is there a base of proportions,
nor in the colours combined a standard scheme of colour
gradation.”  Thus it will be seen that, in addition to degrees
and grades of colour toning, with positive matching, being af-
forded in the production of solid shades, the prolific and useful
art of colour blending, in fibrous materials, for ordinary varieties
of mixture shades is established on a scientific and technical
base.

(188) CarpING AND BATT FORMATION.

Following the preparatory routine of cleansing and blend-
ing, the materials are carded, hardened, and fulled. These are
the principal processes in carded felt manufacture, which is a
limited scheme of textile work as compared with the simple and
compound operations, practised in the construction of ordinary
fabrics in the loom.

Carding, the process which yields the basis of the felt, re-
sembles, in nature and object, the: mechanical treatment of the
wool in scribbling and carding in yarn production, but “ batt”
formation takes the place of condensing. One or two machines
—single- or double-cylinder in arrangement——are employed.
Lioose and open wools, and materials, may be prepared on the
single type of machine, but for the closer-grown and matted-
staple wools, or materials necessitating considerable opening and
blending, it is advantageous to combine a double-swift scribbler
with a single- or two-swift carder. The scribbled lap, in this
instance, is conveyed from the first to the second machine by
Blamire’s Lap Former, or by the Scotch Overhead Feed. In
either case, a fleece of scribbled wool is laid, in the reverse di-
rection, on the lattice sheet of the carder, to that in which it is
delivered by the doffing cylinder of the scribbler.

It is all-important to the making of an even lap, free from
neppiness and irregularities, that the number of carding sur-
faces in the machines employed should be adequate to the work
of complete separation, re-blending, and re-arrangement of the
fibres of the raw material. The carded sheet or batt—see
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Prste X VI.—Specimens illustrative of felt-cloth manufacture.

A, A! = Merino

and Crossbred wools; B, B! = Carded batts from A, A'; C, C! = Hardened

compound batts from B, B
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specimens B, B!, Plate XVI——requlres to be of one fibrous
cohesiveness and consistency throughout its width and length.
Failing this, the subsequent processes of hardening and fulling,
instead of lessening or removing such defects and inequalities,
fix and accentuate them: the condition of the material when
carded permanently determines the level and uniform cha.r-'
acteristics of the hardened product.

The ““batting”” frame or machine is attached to the carder.
- The flimsy, fibrous sheet of material stripped from the “ doffer,”
by the doffing comb, travels with an endless linen texture—
some fifty yards in length or a measure equivalent to the length
of piece prepared for hardening—over a series of pairs of
rollers, placed one above the other and in an enclosed frame or
chamber. This linen piece or carrier is maintained at an even
tension, being bound at the edges with leather, and arranged to
run within suitable grooves of the batt frame. The thickness

and weight per yard of the hardened felt are regulated, in thlS'
operation, by the number of layers of carded material laid in
succession one over the other on this endless sheet. When the
required number has been combined, and conveyed into the
batt frame, the lap is broken off and run on to a smooth surface
roller, and forms a ‘““batt’’ ready for hardening.

It should be observed that a piece of felt cloth, like a spun
yarn, is primarily and substantially formed by a continuation of
the mechanical action which, in the first place, separates the
filaments of the wool or hair, and, in the second place, works
the material into a condition to be adaptive and conducive to
re-combination after a prescribed method. If a spun yarn is
required, the carded fleece is divided into lengths of equal
ribbon-like dimensions and rubbed into fluffy untwisted threads;
if a piece of felt is the object of manufacture, lap upon lap is
united until a ““batt”” of suitable length and substance has been
produced. ‘ ‘

Carding results coincide in both instances: the differences
exist in the method of preparation for subsequent processes
and technical routine.
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(189) BATT HARDENING : BYWATER'S ‘SYSTEM.

Specimens of batt material are shown at B and B! on Plate
XVI. They result from the Sydney and Crossbred wools illus-
trated at A and Al Wools of this quality and fineness are
applicable to felts for clothing purposes. ,

Fibrous adhesiveness is observed in each of the “batt”
samples, but firmness of texture is lacking. Still, the filaments
are so effectively crossed, and promiscuously grouped, as to give
a fleece or lap of regular thickness and density. These features
render. the product suitable for yielding, in the hardening
operation, a cohesive and solidified though somewhat spongy
piece. ‘ '

The object of hardening is to convert the “batt” into a
piece of sufficient substance, and tensile strength, as to be
capable of undergoing, without breakage or mutilation, the
mechanical work applied in the fulling stocks or the milling
machine. It is effected by damping and steaming followed by
friction and pressure. Moisture and heat produce cohesiveness
of fibrous condition. The outer scales of the fibres, combined
with waviness of staple and .method of fibrous grouping, aug-
ment the binding contact of filament with filament. Perman-
ence of result is secured by compression. '

(190) HarpeEniNG MACHINES : ROLLER PRINCIPLE.

Two types of machines are constructed—*roller” and
“flat” or “table” hardener—some 90 inches in width and
adapted to the treatment of batts of carded material from 50
yards in length and upwards. One to six batts may be hardened
together and delivered separately, or in two or several batts
forming one piece. Fig. C isa four-batt and Fig. C!, Plate X VI,
a six-batt product.

The roller machine contains twenty lower metal rollers, six
of which are made of copper and steam heated. These alternate
at intervals with the unheated iron rollers. Over this series of
bottom cylinders are placed nineteen smooth wooden rollers,
each operating on the sheet of material as it passes from the
surface of one bottom roller to another. They have both a
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rotary and lateral action. Revolving in the direction of the
passage of the piece, they carry it forward in conjunction with

Fic. 148.—Fulled or milled carded felts. M = Four-batt needled cloth; M! =
Six-batt cloth ; T, T! = End section showing the thickness of M, M!.

the metal rollers. At the same time the lateral traverse apply
an amount of friction, rubbing the batt of wool and thereby
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accelerating felting or hardening. As only a minimum amount
of reduction occurs in the operation in the width and length of
the batt, it will be understood that the work is of a solidifying
rather than of a fulling nature.

The routine consists in conveying the carded batt or batts on
a linen piece running in contact with the lower rollers. This
pieceds kept in a damp state by being immersed in a water bowl,
extending the full breadth of the machine, for each passage be-
tween the complete set of rollers. As the moistened material
is carried over the heated copper cylinders, a steaming effect is
generated, under which the fulling disposition of the wool is
stimulated and rendered active, the batt or piece being, as a
result, cohered and stiffened under the friction and pressure
of the wooden rollers. The processes of conveying, surface-
rubbing, and heating and steaming are continuous, but the time
fixed for the treatment of each length of batt may be mechani-
cally adjusted to agree with the quality of the materials. On
the hardened pieces leaving the last pair of rollers, they are
wound on to separate cloth beams, in which condition they are
allowed to cool naturally, when they are ready for the next
operation, that of fulling.

(191) TaABLE HARDENING MACHINE.

Bywater’s table hardener is of a different construction from
the roller machine. Being intermittent and not continuous in
action, the work is done in sections of about 14 yards inlength.
The system of damping, frictioning, and heating corresponds, in
order of sequence and in principle, to that practised in the roller
hardener. The batts are again run through the machine on a
linen carrier which passes through a water tank, and then,
with the material, over a heated surface saturating the piece
with steam. The batt is now conveyed to the hardening table
which has an upper and lower surface, the latter being fixed,
but to the former a lowering and raising and also an oscillating
movement is applied. During the traverse of the batt, the top
section of this table is raised. Ifor hardening, it is lowered to

lie in contact with the material; then, for a short period—which
20
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1s varied to suit the stuff operated upon—the upper and pressure
section of the table is reciprocated by eccentric gearing, having
practically the same effect as the lateral traverse of the rollers in
the first type of machine. The hardened batts are finally run
on to piece beams.

- Though this machine, as indicated, is intermittent in action,
it is entirely automatic, the compound motions being mechani-
cally controlled by the driving pulley. All the motions are, in
addition, convenient of adjustment, facilitating the felting and
hardening of any class or blend of fibres, and also of pieces of
different thicknesses, composed of single or multiple batts.

(192) Furnrine For CARDED FELTS.

Several of the standard woven manufactures analysed in
previous Chapters are of a felted character, but, being yarn-
spun and loom-made products, the qualities developed by fulling
are supplementary and additional to those giving the fabric
structure proper. Correctly speaking, in these examples, the
operation is not constructive in principle. It is practised to
supply distinct and new characteristics to a fabric already ac-
curately and firmly constructed as, for instance, in the manu-
facture of Meltons, Beaver, Friezes, and other cloths. Felts, on
the other hand, are a sole product of carding, hardening, and
fulling. On the felting work depends the tensility of the texture,
the wearing strength, and, for general use, the untearableness of
the cloth. It is in the production of these essential cloth-like
elements, that fulling work and results differ from the effects of
fulling on a fabric formed in the loom or stockingette frame.

Four systems of fulling treatment are in common practice.
The hardened piece may, first, be operated upon in the ordinary
milling machine ; second, in the “fuller” stocks ; third, in the
compound machine consisting of both the mechanical parts of
the “mill” and of the “stocks” ; and, fourth, by running the
pieces for a period in the mill for preliminary felting, and sub-
sequently in the fuller stocks for the final fulling, which is a
sound practice for attaining evenness and permanence of felted
qualities. '
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In each system fulling is effected by a continued series of

Fia. 149.—Woven-fur effects. Fia. 150.—Fabric with un-
dulated or crepon sur-
face due to shrinkage
in steaming.

crushings, or, in the case of the fuller or mechanically-driven
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stocks, of poundings or concussions of the pieces of cohered and
hardened materials. The cloth, in the operation, augments in
substance and firmness, shrinking in area. When examined, it
1s found to be a compact layer of filaments only separable from
each other with difficulty. Carding and batt formation, as
described, provide an even, extensible structure of cohesive
fibres of a definite thickness and dimension ; fulling, succeeding
hardening, transforms this sheet of flexible stuff into a piece of
cloth of leathery, buckram consistency and toughness (Figs. 148,
M and M!). The sponginess characteristic of the hardened ma-
terial—specimens C and C!, Plate X VI—is substituted by fibrous
solidity and textural firmness. Yet, as a cloth, the structure is
more flexible and yielding than a well-felted woven fabric made
of the same quality and weight of material. TFlexibility and
wadding-like nature render it, however, specially adapted for
floor-covering, wraps, saddle cloths, and for the general purposes
to which it is applied.

Cheapness and simplicity of manufacture are also in its
tavour, hence the applications of felts to certain classes of low-
priced productions for under garments, table-covers, and decora-
tive hangings in which pattern or design and colour novelty are
acquired by the art of block or machine printing.

(193) WoveN FELTS.

These offer more latitude in construction than carded felts.
They form ordinary textile structures single or multi-ply in
weaving, submitted to such excessive fulling as to possess a
similar appearance combined with some of the features of felted
carded cloths. Usually they are made of fine materials or at
least of fibres of sound milling and raising properties. The
single-make fabrics, produced in the plain, 2-and-2 twill and
swansdown weaves, and thin but firm in construction, range from
16 oz. to 24 oz. per yard, 54 inches in width. Manufactured in
fine merino wools, dyed in fresh and bright colours, they are
used for the decoration of military cloths and also for trimmings.
To provide for the requisite amount of shrinkage the pieces are
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set wide in the reed, 104 to 110 or more inches for 54 or 56
inches finished.

(194) FeLTING FOR SPECIFIC TEXTILE EFFRCTS.

Felting is practised in the production of special textural
qualities and design characteristics. Fabrics of this description
are not strictly “ felt ” manufactures, but they are so extensive
in variety as to need some explanation. Yarns differentiating
in fulling or contracting power are combined in their formation,
such as cotton and woollen, silk waste and woollen, worsted
and silk, and cotton, fine woollen and mohair or lustre worsted.
Wool fibre is in each combination the felting unit, and controls
the development of the characteristic effect seen in the finished
fabric. Three examples may be dissected and compared as ex-
hibiting the elements of manufacture and textural principles in-
volved. Fig. 146, a compound of cotton warp yarns, and of
fine wool for the backing weft and lustre wool for the face weft,
is illustrative of the materials and yarns utilized in the manu-
facture of certain groups of curl and imitation astrakhan fabrics
in which the crimpled effect, as explained in Paragraph 186, is a
product of felting.

In the second example—Fig. 149—a non-shrinkable yarn
{(commonly cotton) is used for warp, and a carded yarn com-
posed of approximately 70 per cent of fine-fibred wool, 20
per cent of Vicuna wool or Camel’s hair and 10 per cent of
silk waste, for weft. Both surfaces of the cloth are formed of
this blended yarn, and cotton at the same time concealed, by
using a reversible five-shaft weft sateen—Plan H or I, Plate II1.
A variety of fur characteristics is producible in this build of
fabric, as in the illustration, by felting and raising. Tength
and lustre of shag are determined by the fibrous composition
of the yarns, and fur-like colouring and effects by the scheme of
the design. ,

Worsted and silk structures—the third example Fig. 150,—
derive their erepon pattern or undulated surface from the dis-
tinction in the shrinkage property of the two materials. Both
yarns—worsted and silk—interweave plain, forming one com-
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pound fabric, knitted together in the loom, to produce either
an irregular or a definite style of pattern, which is more or less
invisible before contraction of the worsted-yarn texture is in-
duced by the routine of damping and steaming.

The three specimens are typical and illustrative of degrees of
felting as a productive quantity and quality, when applied to
compound woven structures, in developing and forming specific
effects, and design elements, in what would otherwise appear
plain-surfaced fabrics.

(195) Heavy WovEN FrLTS.

Two-, three-, and several-ply weave structures are employed
in the manufacture of these cloths, which are woven in thick
counts of yarns, and the pieces fulled from 30 to 50 per cent in
both breadth and length. Felt productions of uncommon warmth
of substance and supple fullness of handle are the result. An
example in a 60 to 64 oz. per yard cloth is composed of 6 skeins
warp and weft yarns with 48 to 54 threads and 44 to 48 picks per -
inch and woven 80 to 84 inches wide in the loom. The plan.
is the three-fold 2-and-2 twill, R, Plate IV. Differing in firm-
ness, wearing strength, and tensile property from a carded
felt of similar thickness and weight, this style of cloth is pro-
ducible in three layers of yarns of distinct shades such as light-
grey, white, and medium-grey, or any three colours suitable,
grouped to coincide with the plan of the weave in both warp
and weft. On-cutting a three-ply cloth thus felted, three strata
of colours, cleanly separate from each other, are distinguishable.
Other compound weaves are also applied including three plain
makes; weft swansdown for face, 2-and-2 cassimere for centre,
and warp swansdown for back ; and also such plans as those
illustrated in Figs. 66, 68, and 69. The selection of the type of
weave is determined by the quality and raised surface—short or
shaggy pile—of the cloth required.

(196) TuBULAR FELTS—MANUFACTURING HEATURES.

Tubular woven felts are applied to roller covering in the
printing and paper industries.
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The chief technicalities to be observed in this branch of skil-
ful woollen manufacture comprise :—

(1) The acquirement of a fabric having a perfectly smooth
surface free from all species of defects or flaws likely to mark
the paper, such as neps, burrs, and vegetable matter in the
carded material, and twitty places, snarls, faulty “ piecings,”
and knots in the spun yarn.

(2) The development of a close fibrous cover well pro-
nounced oni the upper side of the felt.

(8) Elasticity and flexibility of texture, thatis a felt pos-
sessing a full degree of compressing, ¢ cushion,” and squeezing
property.

(4) The correct formation of the weave in the cloth at the
points which, in ordinary piece weaving, make the selvedges or
listings. Any break or interruption in the plan of the warp and
weft interlacings, however small, would cause irregularities in the
circular web of the piece, blemishing the surface of the paper
when the felf is in use on the printing rollers of the machine.

The whole minuti® and routine of manufacture involve the
exercise of technical proficiency, and skilful practice and execu-
tion. In the first place, trained judgment and proved experi-
ence are of paramount value and utility in the choice of suitable
wools. These require exact classification or sorting asto carding
and spinning qualities. In the second place, it is of primary
importance that the sets of carding machines employed, should
provide a sufficient amount of card clothing surface and roller
action as to secure (@) the complete or thorough opening and
blending of the material ; (b) a carded lap of similar cohesive-
ness and agreement in all portions of its formation; and (c)
uniform “sliver ” result as to filament composition, tenuity, and
“counts ”. Trueness of yarn structure is affected by the relative
length measurements of the condensed and the spun threads.
If the former too closely approximate the latter the spun yarn
is liable to be uneven in diameter; and, on the other hand if
the discrepancy between the two threads is too pronounced, the

“spinning operation produces a twitty yarn of irregular structural
formation.
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Txperiment and practice, with definite blends of wools, and
systems of carding, are the reliable factors, and may be rendered
increasingly productive of success by accurate and systematic
technical research. A fundamental rule to follow is, that the
attenuation or drafting in spinning should straighten and elon-
gate the fibres, but not be carried to such an extent as to develop
“thin groupings ” of filaments, which tend to form “small”
places in the yarns. To produce sound and satisfactory threads,
small in diameter, from a given counts of condensed sliver,
double drawing and spinning are practised—the first operation
yielding approximately two-thirds of the counts of the spun
yarn required ; e.g. condense to 16 skeins, first spinning to give
24 skeins, and second spinning to yield 32 to 36 skeins. Com-
pound spinning, in the mahufacture of yarns of this smallness,
produces a more level thread, therefore one better adapted for
fine felt cloths, than condensing to a higher counts with the
object of attaining the size of thread necessary at one spinning
operation.

As in carding and spinning, so in all other technicalities of
fabric production—skilful performance and exactitude are de-
siderata. In the preparation of the yarns for the loom, in the
actual weaving of the pieces, and in the scouring, milling, and
finishing routine, it is imperative to combine scientific method
with practical work, to ensure accuracy of manufactured result.

(197) TuBuLAR OR CIRCULAR CLoTHS—WEAVE CoON-
STRUCTION.

Circular or tubular fabrics are compound woven structures.
The ordinary types are double in arrangement, but thick,'heavy,
smooth cloths are made three, four, and several ply. Two-fold
fabrics (single-cloth felts) are produced in unstitched simple
double weaves. In multi-fold plans, stitching in each group of

fabrics constituting the layer of felt is necessary. This point
will be better understood by taking examples. Fig. N and R,
Plate IV, are respectively two-fold or double-make sateen, and
three-fold or treble-make cassimere twill. To convert them
into plans for producing tubular cloths, four series of warp and
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weft yarns would be necessary in the former, and six series of
yarns in the latter structure, grouped together thus : —

Double-Sateer Fubric. Three-fold Twill Fabric.
A A
1 thread of face yarn) Upper cloth 1 thread of face yarn Upper cloth
1 , ,,back ,, § in weaving 1, ,, centre,, J' in
r 5, back ,, weaving
B
1 thread of back yarn| Lower cloth 1 thread of back yarn) Lower cloth
.~ .. ., face ,, J in weaving 1 ., , centre, in
r ., ,, face J weaving

Sections A and B form. separate compound cloths stitched
together on the ordinary system, but no binding or stitching
places are inserted between the upper and lower cloths in the
loom. This rule is practised in all builds of these fabrics, and
secures the production of a tubular piece whatever the com-
pound structure of cloth, A or B.

The grouping of the yarns, in the upper and lower layers of
the piece in the loom, make it clear that the scheme of warp
and weft intersections in B (the lower structure) would be the
reverse of those in A (the upper structure). But this is only
in the operation of weaving, and done with the object of acquir-
ing a regular continuation of the weave and fabric structure.
Shuttling should correspond with the arrangement of the plan,
that is, the insertion of the picks must coincide with the order
of the yarns in the compound weave. Deviation from this rule
destroys the accuracy of construction.

The principal groups of weaves applied comprise plain, twill,
swansdown and sateen, with numerous distinctions in the relat-
ive settings and counts of yarns for each texture of which the
compound cloth is formed. These afford technical latitude in
schemes of manufacture and in principles of fabric structure.



APPENDIX.

THE .Belgian khaki is a very similar mixture shade to the English,

but the Russian is warmer in colour tone.

The fabrics are also simi-

lar in principles and schemes of manufacture to the English cloths,
only differing in constructive details.
table below are taken from the official specifications of the varieties of
khaki requisitioned for the clothing equipment of the Russian army.

ABSTRACT FROM RUsSIAN KHAKI SPECIFICATIONS.

The particulars given in the

SEE FooTNOTE ON PaGE 279.

Strength of

|

. Threads per ; ) I
Weight of specified | square inch, ple;‘?, 0; 031,(,)th Shrinkage on |
Cloth. piece with selvedge : specified piece |
28" long x 524" wide, 28" long x 524" wide,
Warp. | Weft, | Warp, | Weft.

Tunic | 1062 to 21420z | 40 | 40 | 881b. |88 Ip, || NOb more than,
Trousers | 20-28 to 2268 oz. 35 32 ]1211b. | 93 1b. square inch,
Not more than

OVereoat | 97.90 to 9898 oz | 36 | 25 | 154 1b. |99 b, 67-38

z J square inch.
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Botany and Crossbred fabrics. See Fabrics.
,, worsteds, microscopic examination of, 13, 18.
Box cloths, examples in, 286.

CaMBRIC, microscopic features of, 7.
Checked twills, 118.
Cheviots, microscopic features of, 12.

™ rug structures, 64.

’s colour qualities of, 75.

v light and medium-weight fabrics, 152.
) suitings, light in structure, 157.

Cloth manufacture, technical differentiations in, 170.
Cloths. See also Fabrics.
,,  divisible in two classes, 1.
,, felted (see also Felt Manufacture), 2.
,,  yarn-made, 2.
., Coptic, made of coarse-fibred wool, 6.
s 5,  Cheviot and Saxony, 59.
,, varieties of, 58.
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,,  Army and Navy (see also Army and Navy Cloths), 90.
1 1 ' ,» analysis of Navy Blue standards of, 93.
v . . ,, differences in the breaking strain of (blue standards), 94.
" »w s bypes of, 265.
' - . ,, face-finished, 284.
' ' . ) ' examples in, 285.
,, thread distinctiveness in, 171.
,»  medium and heavy-grade, 173.

” » » »s ,» (single structures), 174.

» » ” ’ , (Saxonies), 175.

» ’ ”» ’s ,s (Cheviots), 175.

" ” » » ,» (Saxony types), 176.

» ”» " » »»  (Cheviot types), 179.

» ” v . ,» (Compound structures), 181.

» oo 1 » Saxonies), 181.

,,  double-plain, 185.

,, cord or ribbed, 186. .

,» of a fibrous finish and medium weight, 190.

Colour contrasts in Cheviots and Saxonies, 73.

,, tone in Botanys and Crossbreds, 80.

,,» standards and mixture shades for felt cloths, 297.
Compound weaves and fabric structure (see also Fabrics), 122,
Coptic fabrics, 6.

Cord cloths, 186.

,, and Rep weaves, 120.
Cords, Bedford, 50, 188,

,»  woollen, 186.

.» Whip-, 189.



INDEX 319

Costume and light suiting fabrics (flannel), 144.

(Saxony), 147.

(habit or face-finished cloths), 150.
(worsted warp and woollen weft), 151.
Cheviot group of, 152.

methods of manufacture of (Cheviots), 153.
vy ' ’ ,,» (Saxonies), 155.
worsted group of, 159.
4y 'y (worsted serges, settings for), 160.

Curled serges, 250.

DerECTS in fabrics, causes of, revealed by microscopic analysis, 31.
Devon Pilot, 288.
Dissection. See Analysis.
Doeskin, examples in the, 287.
Donegal and Harris tweeds, 64.
' tweeds, colour tone in, 77.
Double-plain cloths, 185.
s , patterns, 119.
Double-weave structures. (See also Cloths, Compound Fabrics, and Weave), 124.
' . . principles applicable to, in acquiring weight varia-
tions, 208,
FaBric, lace, knitted and woven, 2.
simplest structure of, 3.
fibrous composition of, detected by microscopic examination, 20.
compactness of structure in the, 54.
" softness and smoothness in the, 54.
durability and compactness, 34.
brightness of surface in the, 55,
» effect of felting on a Crossbred, 242.
Fabric Quality, 37.
influence of fibrous materials on, 38,
,, yarn structure on, 41.
' ' v ,, raising on, 54.
and yarn counts, 39.
degree of twine in the yarns, 43.
warp and weft setting, 52.
' 4 ,, Wweave structure, 46.
,» qualities ¢ hardness,” ¢ roughness,” ¢ softness,” 49.
sy ’e and finishing processes, 53.
Fabric tensility, 40.
a yarn derivative, 40.
determined by scheme of yarn construoction, 41.
technical elements producing uniformity in, 41.
. ) modified by yarn doubling and folding, 45.
Fabric weight per yard, 138.
Fabrics. See also Cloths.
Botany and Crossbred, comparisons, 79.
weave and colour tone of, 80.
examples in manufacturing data for, 81.
methods of finishing of, 82.
. ' . . characteristics of, 169.
) compound structures, 122,
light in weight and structure, 138.
twofold structures, 128.
yarn counts in, 133.
Sy . value of intersections in, 136.
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Fabrics, threefold structures, yarn groupings for, 131.

s )y ' irregular types of, 133.
Face-finished cloths, 284, -
¢ Fearnought ”’ cloth, specification for, 9.

' 5  analytical data for, 100.
,»  loss of weight and percentage of shrinkage, 102.

Felt manufaeture, historical data, 289.

' ' mechanical pracblces, 290.

5 ’s preliminary processes, 292.

. ' fibre and colour blending in, 293,
» . functions of carding in, 295.

’e . carding and batt formation, 300,

) Vs batt hardening, 303.
fulling, 306.

Felts, distinctive types, 291,

,, materials used in the manufacture of, 292,

,, Woven, 308,

,» heavy woven, 310.

,, tubular, 810.

weave constructlon for tubular, 312.

Feltmg, contraction and loom setting, 191.
Fibrous-finished cloths (medium weight), 190.

” » n ‘ Plain Super,” 190.
” 7 7‘1 “ Billi&!‘d," 193.
» 3 " “ Satarra,” 195,

““ Melton,” 196.

Flbrous quahty, dlssectlon of fabrics for, 89.
Fine-grade fabrics, yarn preparation for, 139.
Finishing processes and textural fea.tures, 53.
Flannels, uses of loose- and firm-spun yarns in, 140.

’ makes of, 142,

' Angola, 143.
 Fleeces,” 250.
French grey, 279.
¢ Hriezes,” 250.

‘“ Blanket-finished "’ and ‘* Napped,” 251.

Fullmg for carded felts, 306.

GorrF cloaking structures, 258.
,» cloakings, Cheviot and Saxony yarn compounds, 260.
1 ” woollen and worsted yarn compounds, 262.
‘“ Hasrr ” or face-finished costume cloths, 150.
Harris tweeds, 64, 77.
Healding and sleying, inaccuracies in, 84.
¢ Heather ” mixtures, 75.
Heavily-milled tweeds (Cheviots), 249,
»  (Saxonies), 252,
nghla.nd pla,lds or tartans (Army), 281,

INTERSECTIONS, value of, in compound weaves, 136.

‘ KErsEY,” specification for, 99.
analytical data for, 100.
Khaki fabrics, analysis of standard samples of, 103.
drab mixture tartan, 103 and 104.
,, eoffect of yarn qualities and structure, 105.
»  “Serge”; “Tartan”; ¢ Cloth” ; “ Melton,” 277.
,» DBelgian, 315.

i)
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Khaki, Russian, 815,

,»  Inixtures, 278,

' . colour blend for, 279.
Knitted textures, 2.

LAcE texture, 3.
“ Lambskin,” 248.
Linen lambskin, 7.
,, Uunion, 8.
Loom setting and milling contraction, 191,
Lovat mixture, 75. N

MAKES of flannels, 142.
Manufacture, preliminary processes in felt, 292.
» principles of, applicable to all classes of fabrics, 56.
Manufacturing causes of the difference in the breaking strain of woven fabrics, 93.
" methods, woollen and worsted, 266.
Materials and fabrics, microscopic features of, 5.
Mats, 118,
Medium-weight woollens, 170.
" ,»  worsteds, 198.
» s, worsteds, acquirement of weight per yard in, 198,
Meltons (medium weight), 197.
. (Army cloths), 277,
’s examples in, 286. N
Microscopic appearance of textiles ; cotton, linen, ramie, silk, woollen, worsted,
and union, 8-11.
' detection of the fibrous composition of fabrics, 14.
' exanination of textures, composed of cotton and wool fibres, 20,
. research and fabric structures, 21.
' . »» schemes of intertexture, 24.
" " ,» textural characteristics determined by weave forma-
tion, 26.
’ . »»  Wwhip-cord and fine-twill effects, 28.
. . ,»  weave definition, 30,
’ v ., defects in yarn manufacture, 31.
' . ,» irregularities in looming, 84.

1 " . ,, weaving, 35.
Milled worsteds, 241.

,, Serges (overcoatings), 242.
Milling contraction and loom setting, 191,
Mixture-shade dissection, 105,
Mixtures, Heather and Lovat in Cheviots, 75.
” Khaki, 278.
Mohair fabrics under the microscope, 16.
Moscow beavers (union cloths), 256,

NAPPED Iriezes, 251,

Navy cloths (see also Army Cloths), 265.
»  “Fearnought,” 98, 102.
»  “ Kersey,” 98-102, 269.

OVERCOATING group of fabrics, 233,

” cloths, varieties, of, 233.

. ,»  Venetian group, 234.

’ ,»  worsted twills and whip-cords, 238.

. »  warp-backed and double-weave structures, 239.
’ ,», Vicunas, 241,

v ,»»  milled worsteds, 241.

21
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Overcoating cloths, Crossbred serges, 242.
v . worsted face and woollen back structures, 244.
. ' ribbed worsted face and woollen back, 246.
,, ., lambskin group, 248,
” " heavy-tweed group, 249. .
v 1 “Friezes,” “ Shetlands,” and *‘ Fleeces,” 249.
. . curled serges, nap cloth, 250.
” ' heavily-milled Saxony group, 252.
' M union face-finished group, 256.
' . woven-lining group, 258,
' . union lustre face-yarn type, 253.

Prrot cloth, 286.

Plain * Super,” 190.

Poplin, correct and defective structures, 35.
Practical essentials in compound cloths, 229,
President overcoating cloth, 256.

“ QuALITY ” in woven fabrics, meaning of the term of, 37.
Quality and yarn and fabric characteristics, 37.

, yarn counts, 39.
Qua.htles of Saxony costume fabrics, 147.

Rawmie or rhea fibre textures, microscopic features of, 9.
Rank-and-File tartan (Army), 282.
Reps or cords, 120.
Ribbed worsted face and fine woollen back structures, 246.
Rifle-green cloth (Army) 285.
Rugs, Cheviot, 64.
,, Saxony, 64, 66.
» Union, examples in setting for, 62, 64.
Russian Army cloths, 315.

SATARRA, 195.
Sateen lining, imperfect weaving in, 35.
Sateens, 10-shaft, warp and weft weaves compared (see also Weaves), 49.
Saxonies, medium and heavy-weight fabrics (single structures), 176.
' ' by ' by )y (compound structures), 181.
. hairlines, 183.
' double-plain cloths, 185.
Saxony costume cloths, qualities in, 147.
,»  fabrics, microscopic features of, 11,
»»  group of light fabrics, 145.
‘ Sergeant,” Tartan Highland (Army), 282.
Serge and Kersey cloths, 269.
» cloths (Army), 274.
Serges, milled, 241.

5 ourl, 250.

Serges, scarlet, 95.
v » ana.lyhica.] data for, 96, 271,
» ., . elementsin setting, 96

' ,  contrasts in structure —clear and ﬁbrous face specimen, 97.
,,  worsted (see also Army and Navy Cloths and Overcoatings), 167.
,,  union lined-overcoating structures, 262.
Setting, methods of (worsted textures), 162.
,,  examples in (worsted textures), 163.
,» (worsted serges), 167.
Settmg in relation to Cheviots, 179.
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Setting of warp-backed textures, 224.
,,  comparisons, 227.
Silk textures, characteristics of, 9.
Sleying and healding, defects due to irregular, 85.
Specifications for Government cloths, 84 ; also 271, 272, 276, and 285.
. Navy flannel, 90.

M Blue cloths, 92,

v Scarlet serges, 95.
. “ Fearnoughts,” 98.
. ¢ Kersey,” 98,

. ¢« Khaki,” 103.

¢ Tartan Highland,” 281, 282.
Standard grades of cloths in Saxony and Cheviot yarns, 61.
ys manufactures, 85.

. tests for Government and official cloths, 85.

' cloths, margin allowed in, 85.

- samples, production to, 88.

" weaves, single structures (see also Cloths and Fabrics), 109.
u " weft-backed structures, 111.

' ' warp-backed and compound structures, 112.

' " three-fold structures, 129.

5 " light and medium-weight structures, 161.

. » union worsted structures, 214,

' ” overcoating and special cloths, 237,

heavily-milled Saxony structures, 257.

S‘cockmgette textures 246.
Strength, tensile, in Saxonies and Cheviots, 72.
Structural soundness in woven fabrics, 114,

’ contrasts in woven fabries, 230,
Suitings, flannel, 144.

" Cheviots, light in structure, 157.

» worsted group, light in structure, 159.
, Suppleness in Saxonies and Cheviots, 72.
Synopsis of cloths, 56.

TarTax Highland plaids, pattern in (Army fabric), 265.
” examples in, 270.
Ta.rtans manufacturing technicalities of, 283.
Tensile strength of cloths, ma,nufactunng causes of the differences in the, 93,
Tensile strength in fabrics, 40.

» ” » , and yarn structure, 41.
» ” ” ,» causes of uniformity of, 41.
" 5 4y , influence of folded yarns on, 45.

,, and weave structure, 115,
Textile analys:s (see also Analysis and Analytical Data of Woven Fabrics), 85.
Thread distinctiveness in fabrics, 171.
Threads per square inch in worsted textures, 200.
Tweed cloths (Army), 270, 275.
" examples in, 273.
Tweeds Saxonies (see Saxonies, Fa.bncs Cloths, and Overcoatings) 11
' Cheviots (see Cheviots, Fa,brlcs, Cloths, and Overcoatings), 1
Twine in the yarn, degree and effects of, on the woven fabric, 43.

UnIoN rugs, 62, 64.
,» or Angola flannels, 143.
,» face cloths, 256.
Union worsted fabrics, 214.
. " ' examples in two-fold weft structures, 215.
. 1 . . " ’ warp structures, 216.
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Union worsted fabrics, examples in two-fold compound structures, 216.
5 » ” looming and finished data for, 219.
s ' ' setting contrasts, 222.
» . ’ partially consisbing of cotton, 223,

VENETIAN textures, 234.
s overcoatings, 234.
Vicuna fabrics, 239.

‘WaARP and weft-face weaves, 116.
Warp-backed textures (worsteds), settings for, 224.
»  overcoatings (worsteds), 239,

Wea,ve structures and textural qualities, 46.

" ' ,, breaking strain of the cloth, 47.

. ,, ,, fabric tensile strength, 115.

,» threads per square inch in worsted, 200.

Weave distinctiveness in Botany and Crossbred fabrics, 80.

,»  intersections, value of, in compound structures, 136.
Weave types, 107.

,, limitations, 107.

. nomenclature and classification, 109,

,, single structures, 109, 110.

,»  weft-backed structures, 111.

»  warp-backed structures, 112.

" . and compound structures, 112.

double plain, 119.

Weave standards, examples in single structures, 113.

' 5 ' . ,, weft-backed structures, 117.

' ,» warp-backed and compound structures, 123.

’ types a,pphcablc 'to light- and medium-weight fabrics, 161.

' ,»» compound union worsteds, 215,

Weaves, warp and weft face, 116.

,»  reps or cords, 120.

,» compound structures, 122,

5 bwo-fold structures, 128.

,,  three-fold structures, 129.

compound, value of intersections in, 136.

Welght per yard, method of acquiring, 198,

»  variations without changing the textural fineness, 202.

» Y factors affecting weaving economy in produemg, 206.

' in double-make fabrics (worsteds), 212
Whlp cord twills, 121.
Wool, fineness of fibre and fabric quality, 88.
Woollens and worsteds, types of fabrics, microscopically examined, 11-15.°
' manufacturing methods, 266.

Worshed-yarn textures, methods of setting, 163.
Worsted serges, 167.
Worsted-twill overcoatings, 238.
Worsteds, milled, for overcoatings, 241.
Woven fabrics, prmclples of construction, 1.
Woven-lining fabrlcs 258.

Yarx characteristics and fineness of fibre, 38,
,, counts, value of, 39.
»  composition of Cheviots and Saxonies, 66.
»  groupings for irregular three-fold fabrics, 181,
,» counts in compound weaves, 133.
preparation for fine-grade fabrics, 189,
Yarn structure and fabric tensility, 40.



INDEX

Yarn, degree of twine in, and fabric characteristics, 43.
,,  effect of doubling and folding on the strength of the fabric, 45.
,»  method of construction and textaral quality, 140.
Yarn-made textures, 2.
Yarn and fabric weight calculations (compound worsteds), 220.
Yarn, two-fold warp, cloths, 186.
Yarns, backing weft, 204.
Yarns hard- and firm-spun and fabric features, 43.
,,  ratio of face and backing two-fold weave structures, 127.

- uses of firm- and looose-twisted in flannels, 140.

ABERDEEN: THE UNIVERSITY PRESS

- centre, and backing in three-fold weave structures, 127.
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ATLAS OIL WORKS,
ARMLEY ROAD, LEEDS.

SSSSSSSSSSSSS

Lubricating 0ils

FOR SPINDLES, LOOMS, AND
GENERAL TEXTILE MACHINERY.

AAAAAAAAA

IIIIIIII

LONDON AND LIVERPOOL.

CLOTH OILS, SOAP OILS, GAS
ENGINE OILS, AND MOTOR OILS.

JACOB HUDSON & SONS, |
LEEDS.




ESTABLISHED 1837.

I. FOULDS & SON,

.. TANNERS AND CURRIERS, ..
raion:: PARKSIDE TANNERY, .o emeen.

61 Keighley.
' KEIGHLEY.”

KEIGHLEY. -

MAKERS OF THE HIGHEST GRADE LEATHER
GOODS FOR THE TEXTILE TRADES.

OAK-TANNED LEATHER BELTING.
For General Use.

RAW HIDE LEATHER BELTING.
For High-speed Driving over
Small Pulleys.

CHROME LEATHER BELTING.

Guaranteed Waterproof.  For
Dyehouse Work, etc.

COMBING LEATHERS.

For the Wool and Silk Trades.

ROLLER COVERING LEATHER.
For the Worsted Trade.

PICKING BANDS.

For Manufacturers.
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ROPE DRIVING!

For Efficiency
and Durability
use e

Illustrated
Lecture on
““The Transmission
of Power by Ropes.”

Awarded
Diplomas
of Honour at
Brussels and

Turin.

Post free on application.

Boiler ACovering Dept.

Kenyon's “Kisol” &) Cement

A Cheap yet most Efficient Insulator against Heat Radiation.

Also Magnesia, Asbestos, Silicate Cotton, and Other Coverings.

SHEET METAL WORK for CYLINDER CASINGS,
~ —— BOILER FRONTS, Etc,——————

Ask for ““HINTS” on COVERING STEAM PIPES, BOILERS, Etc.

WM. KENYON & SONS,

LIMITED,

Tel. Nos. . Telegrams :
494 Ashton : DU KI N Fl ELD *“Kenyon, Dukinfield ;*’
6818 London Wall. 9 ‘““Kenyoneers, London.”
England.

London Office : 95 to 97 FINSBURY PAVEMENT, E.C.
Branch Works: ARMENTIERES, FRANCE.
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HOPKINSON'S
PATENT “MAC" VALVE

Wit Hoprkinsox’s ¢ Pratnam’”’ MEeTAL VALVE

IN USE ALL WRITE FOR
OVER THE FULL

WORLD Ty CATALOGUE

#-in. to 3-in. bore—Flanged or Screwed ends.
Inside Screw or Outside Screw type.
Straight through or Angle type.

The SEAT is REVERSIBLE, giving two wearing
faces, or practically swo Seats in one.

J. HOPKINSON & (0. LTD.,

BRITANNIA WORKS,

HUDDERSFIELD, ENGLAND.
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McNAUGHT'S

Patent Wool Washing Machines,

made In various sizes, from 18 ft. to 36 ft. in
length, and from 2 ft. 4 in. to 4 ft. broad in
Washing Trough.

This is the most extensively used Wool

Washing Machine in the World.

McNAUGHT'S
Patent Wool Drying Machine.

Quickest Wool Drying Machine extant. Easiest to erect. Most accessible Machine.

Also Makers of

Carbonising Machines, Table Wool Drying Machines, High-class
Steam Engines, etc., etc.

JOHN & WM. McNAUGHT

St. George’s Foundry, ROCHDALE, ENGLAND.

Telephone No. 636 Rochdale. Telegrams: ¢ McNaught. Rochdale.”
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DRYING AND CONVEYING
MACHINERY FOR WOOL

AND ALL KINDS OF MATERIALS.

View of Works, Keighley.

WASHING MACHINERY FOR
RAGS, SPONGE CLOTHS, &rc’

Gas and Oil Engines.
Disinfecting Apparatus.
Laundry Machinery.

Domestic Machinery.

SUMMERSCALES LIMITED.

4 CENTRAL BUILDINGS,
WESTMINSTER, LONDON, S.W.
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HALL & STELLS,

LIMITED,
Machine Makers,

Park Works, Keighley, England.

FLYER SPINNING FRAME,

Fitted with Arnold-Forster's Patent Doffing Motion.
Suitable for Bobbins or Tubes.

“Arnold-Forster’s ” Patent Flyer Doffing Frame.

This Machine has proved itself a great success.

Métier a filer a ailettes monté avec l'apparat automatique brevét ““ Arnold-Forster”’ pour
enlever les bobines (adapté pour bobines de papier ou de bois).

Hall & Stells Makers of all kinds of Worsted Machinery,
1

Preparing, Gilling, Drawing, Roving, Spin-

Limited, ——  ning and Twisting Machinery for Long and
Short Wools, Mohairs, Alpaca, Goat’s Hair, together with Reels, Guide
Pulleys, and other accessories.  :: = Complete Plants Supplied.

Also “STELLS’” PATENT CAP DOFFING FRAME.
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'WOOLLEN MACHINERY SPEGIALISTS.

Telephone : 2x Heckmondwike.

MARK LISTER & SONS,

HECKMONDWIKE, YORKSHIRE.

We are Makers of all kinds of—
RAG-GRINDING MACHINERY, TENTER-HOOK WILLEYS

OR FEARNOUGHTS, SHAKE WILLEYS.

All kinds of —
FLOCK MACHINES, SELF-ACTING RAG SHAKERS AND

EXTRACT RAG SHAKERS.

RAG-GRINDING MACHINE,

OUR SPECIALITIES ARE i—

RAG-GRINDING MACHINES.
For tearing up all kinds of New and Old Rags into Mungo and Shoddy, also for
tearing up Felts, Oil and Camel Hair Bags, Tares and Gunny Bags.

SELF-ACTING RAG SHAKERS.
EXTRACT RAG SHAKERS.
AvL Kivps or FLOCK MACHINES.
Also other classes of Woollen Machinery, and Rag Swifts and Cotton
Cylinders, Toothed or covered with Round or Patent Flat Teeth or Pins.

Lister's Patent Apparatus for Grinding Rag Swift Tecth down at the ends and
the surface of the Teeth, also for grinding all kinds of Cylinder Teeth.

MARK LISTER & SONS, Y&
CROFTS MILL,
HECKMONDWIKE, YORKSHIRE.
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GEQ. HATTERSLEY & SONS, L.

ESTABLISHED 1789, KEIGHLEY.

MAKERS OF EVERY KIND OF

WINDING, WARPING, BEAMING & WEAVING
MACHINERY.

MaxkEeErs oF THE FirsT Power Loom FoORr
THE WORSTED INDUSTRY . . . 1834

ORIGINAL INVENTORS AND MAKERS OF THE
Dossv or HeaLp MacHINE . . 1867

AwarDED THE ONLY GRAND PRIX ror WEavING
MACHINERY :—

Franco-Britisu Exuisrrion . . 1908
Rousarx . . . . . . 1911

SPECIALITIES.—Automatic Re-Shuttling Looms.
Universal Winding Machines.
Tape and Webbing Looms.
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HUTGHINSON, HOLLINGWORTH & GO,

LTD,,
LOOM MAKERS,

~Dobeross Loom Works, Dobeross.

Railway Station: Saddleworth, L. & N.W. Telegrams : ** Foundry, Dobcross.”
Telephone : 10 Marsden Exchange. Postal Address; Dobcross, Yorks.

SOLE MAKERS for Great Britain and the Continent of the
HOLLINGWORTH'S & KNOWLES’

PATENT OPEN SHED FANCY LOOM.

Well known as ‘“The DOBCROSS FAST LOOM.”

AWARDS FOR EXCELLENCE OF DESIGN AND
WORKMANSHIP IN WEAVING MACHINERY.

Silver Medal, London, 1883; Two Gold Medals, Huddersfield, 1883; Two Silver
Medals, Huddersfield, 1883; Gold Medal, Edinburgh, 1886: Gold Medal, Belfast,
1894 ; Diploma of Honour, Glasgow, 1888; Diploma of Honour, Glasgow, 1901.

OVER 30,000 Looms MADE SINCE 1884.

Large Stocks of Loom Duplicates and Mill Furnishings are kept at our
HUDDERSFIELD DEPOT, Atlas Works, Colne Road.
Proprietors of JOHN CROSSLEY & CO. (late of Bank-
bottom Mills, Halifax), Makers of Carpet Machinery.
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NORTHROP
AUTOMATIC LOOMS

F MODEL LOOM FOR WOOLLEN AND WORSTED.

HOoH #H W

ELECTRIC FEELER.
MECHANICAL WARP STOP,
POSITIVE DOBBY,
SCROLL PICK.
60" to 120" WIDE.
4 to 6 LOOMS PER WEAVER.

[ A )

2-BOX MOTION FOR WEFT MIXING.
REDUCES THE COST OF PRODUCTION. SAVES LABOUR.

350,000 NORTHROP LOOMS
AT WORK TO-DAY.

B 82 8 &

THE ...
BRITISH NORTHROP LOOM CO.,
LTD.,
BLACKBURN.
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Telegraphic Address :
“ Wuitk, Loom Maxers, CoLNE.”

W. B. WHITE & SONS, LTD.,

Loom Makers, COLNE, LANCASHIRE.

Telephone No. 13, CoLne (2 Lines).

- IMAKERS OF ALL KINDS OF . . .

~POWER LOOMS FOR ALL KINDS OF CLOTH.
Also of DOBBIES AND PREPARING MACHINERY.

WHITE'S PATENT

 DREADNOUGHT’ _
DOBBIE, ’

1 to 5 Cylinders.

This DoOBBIE is adaptable to any
width of Loom
without any other

mechanism.

SPRINGS, TEMPLES, FORKS, SPINDLES,
AND OTHER LOOM ACCESSORIES.
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ESTABLISHED 1838.

J.STEAD & CO.

(LATE WM. KEMPE & CO.),

ELLAND ROAD WORKS, LEEDS.

MAKERS OF

DYEING & FINISHING MACHINERY

FOR WOOLLEN AND WORSTED CLOTHS.

HYDRAULIC PRESSES & PUMPS.

SOLE MAKERS OF THE LATEST

‘COMBINED PATENTS “DEWING AND
CONDITIONING” MACHINE,

ALSO

COMBINED PATENTS “DEWING, SHRINKING
AND CONDITIONING” MACHINE.

The attention of Manufacturers, Dyers, and Finishers of Woollen and
Worsted Cloths is specially called to these Combined I’atented Machines,
and full particulars with Prospectuses, [.ithos, list of firms using them will
be furnished on application, and every facility given to test the merits of
them.

We claim for these machines :—

A SHRINKAGE that will compare favourably with the very best-
known systems, also great improvement in handle and appearance im-
parted to the cloth, and an immense saving in plant, labour, and expense.

Perfect and even spray, the fineness and density of which, by a
simple mechanical arrangement, may be regulated with the utmost degree
of nicety.

Weight added to the cloth with a certainty in amount unknown in
any other machine of this class.

Improved handle and smart appearance imparted to the cloth in a
degree that is a surprise to all who have used it.

Simplicity—no skilled attendant required.

Automatic cleaning arrangement not likely to become clogged and get
out of order, which causes so much trouble and expense in other systems
of Dewing.
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Telephone 673. Telegrams: ** CHARLESWORTH, 673 HUDDERSFIELD.”

J. GHARLESWORTH,

EAST PARADE IRONWORKS,
HUDDERSFIELD.

SOLE MAKER OF THE

Charlesworth Patent Drying and

Cooling Cloth Tentering Machine.

The only machine on the market
in which natural air may be used

wholly for drying.

SOLE ENGLISH MAKER OF THE

Wool, Cotton and = =

" RENOWNED -
conTiNeNTAL Loose Stock Drymg and
TYPE :

Carbonizing Machine. &

MAKER OF ALL TYPES OF . . .
CLOTH TENTERING AND DRYING MACHINES.
WOOL AND COTTON DRYING MACHINES. °

WINDING, WARPING, SIZING, BEAMING, AND
DRESSING MACHINES.

AND ALL KINDS OF WOOLLEN MACHINERY.
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TELEPHONEN 143 N

WILLIAM MIDGLEY & SONS

WORSTED SPINNERS,

FLEECE AND DALTON MILLS, KEIGHLEY.

SPINNERS OF . ..

Botany, Crossbred and
English Yarns,

FOR

The Coating, Dress Goods,

AND

The Hosiery Trades.

WARPS DELIVERED ON BEAMS,
OR CHEESES, AND IN THE HANK.

WEFT ON PIRNS OR BOBBINS.

WILLIAM MIDGLEY & SONS,

SPINNERS OF BOTANY,
CROSSBRED & ENGLISH YARNS,

FLEECE AND DALTON MILLS,
KEIGHLEY.
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IMPORTANT NOTICE.

T. BROOK & SONS

LIMITED,

Chapel Hill, Huddersfield,

ARE SUPPLIERS OF ALL CLASSES OF

MACH]NERY ror THE 1 EXTILE TRADE.

ALSO OF ALL CLASSES OF
MILL FURNISHINGS, WEFT, WARP,
ano SPINNING BOBBINS.

EXPERT ADVICE FREELY GIVEN. Telephone Nos. 1481 and 1482.

WILLIAM BYWATER, Ltd,

Textile Machinists,
Sweet Street Foundry, LEEDS.

Established 1860. ’ Telegraphic Address:
Telephone No. 1217. ) “BYWATER, LEEDS.
N

Manufacturers of the following Machinery :—

WoOoLLEN, WORSTED COATING, FLANNEL AND BLANKET WARPING AND SIZING
MACHINERY, ON THE SECTIONAL PRINCIPLE, To WARP FROM EITHER CoP
ORs BOBBIN,

BywATER & BrEANLAND’S PATENTED IMPROVEMENT IN SECTIONAL WARPING
MACHINES, BY WHICH PERFECT WARPS ARE MADE.

IMPROVED SECTIONAL WARPING REELS, WITH BEAMING FRAME ATTACHED.

CoMBINED S1zING, AIR DRYING AND BEAMING MACHINES, FOR SIZING AND
DRYING THE WHOLE WARP AT ONCE IN THE WIDTH.

FELT CLOTH MACHINERY, complete system.

HAIR FELT MACHINERY, complete system.

BYWATER & BEANLAND’S PATENT FLAT PLATE or TABLE FELT
HARDENING MACHINE. TrHis MACHINE IS SUITABLE FOR ALL KINDS
oF FrrrTs.

DEWING or DAMPING, CLOTH SHRINKING, INKING, STEAMING
AND BRUSHING MACHINES uskDp IN THE FINISHING OF WOOLLEN,
‘WorsTED AND FELT CLOTHS.




ESTABLISHED 1840.

Telegrams: * AcTIVE, KEIGHLEY.” Telephone: No. 284 Keighley.
A.B.C. Code (5th Edition) used.

F. W. CARR,

Borough Reed, Heald, and Wire Works,
KEIGHLEY.

MAKER OF ALL KINDS OF

REEDS AND MAIL HEALDS

FOR GOODS OF EVERY DESCRIPTION ;

ALSO

VARNISHED NEEZED HEALDS,
GAUZE AND LENO HEALDS,
WIRE HEALDS, ETC.

SPECIALITIES."
One-in-Dent Reeds, Single and
Double Reeds for Fine Coatings,
Striped Healds and Fancy Doupes.

Shippers supplied with all kinds of Reeds and Healds,
also Reed Band and Reed Ribs, Brass, Steel or Copper
Mails, Cotton or Worsted Heald Yarn, Round or
Flat Wire and Polished Wire on Rims or in Coils,
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TELEPHONE 4206.

S. ENGLAND & CO.,

MANUFACTURERS OF

SHUTTLES, HEALD SHAFTS,
STOCKS AND BOWLS,

HICKORY PICKING STICKS
(Under and Over Pick),
AND BOBBIN BOARDS.

10 BAXANDALL STREET ("*\&%5™

BRADFORD.

’

Our PATENT WEFT FORKS and PATENT
SHUTTLE PEGS save from 50 to 60 per cent
. weft breakages and waste.

- TeL. 249 NEvrsow.

HARTLEY CROASDALE & Co.

COMPLETE MILL FURNISHERS,
HEY STREET WORKS, NELSON (LANGS.)

Makers of all kinds of Textile Machinery Accessories :—

CHANGE WHEELS, NUTS, BOLTS, BEAMS,
LOOM PULLEYS, BEAM WEDGES, SPINDLES, .
PICKING STICKS, SPRINGS (Frar or SpiraL),
HOLDERS, SPINDLE STUDS, REED HOOKS,
STEEL COMBS, WEAVER’S NIPPERS, PATENT
SHUTTLE PEGS, Erc., Erc. -
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