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TRANSLATOR'S PREFACE.

The following pages contain the first systematically clas-

sified treatise on weave construction to be published in the

English language. The weaves are divided into the three

general classes, plain, twill, and satin ; under each of these

divisions are given rules for constructing derivative weaves,

which are illustrated with over 500 drafts, diagrams, and illus-

trations of cloth samples.

The object of the work is to give in as few words as possi-

ble a comprehensive treatise on weave construction. The in-

formation it contains, once acquired, will enable the student

to construct derivative weaves, of which the number is unlim-

ited, to suit requirements as they arise.

The distinctive features of the book are :
—

1. Systematic Classification.

2. Concise and Clear Explanations.

3. Illustrations of both Weave Drafts and Cloth Sam-

ples.

For self-instruction, the workers in the mill who are de-

prived of the opportunity to attend a textile school will find

it of great value. It will be found equally well adapted for

the practical weaver and the student, for the mill as well as

for the school.

SAMUEL S. DALE.
Boston, Feb. 20, 1903.
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INTRODUCTION.

A treatise on weaving may be divided into three

parts

:

1. Intersection of two sets of threads forming a

woven fabric;

2. The dissection of a woven fabric to determine the

method by which its two systems of threads are inter-

laced ;

3. The mechanical operations by which yarn is con-

verted into a woven fabric.

The first division, relating to shaft weaving, will form

the subject of the following pages, and only such fabrics

will be considered as are made by the simple interlacing of

two sets of threads running at right angles to each other,

such as the one illustrated at Figs, i and la.

By this limitation in the scope of our treatise, a num-
ber of fabrics will be excluded from consideration, among
which may be mentioned

:

I. Knitted fabrics, formed by the successive looping

of one thread, Figs. 2 and 2a;



2 INTRODUCTION

2. The various kinds of lace and braid; these are

formed by intersecting several systems of yarn at various

angles to each other, Figs. 3 and 4;

3. Felt, paper and the like, which are formed, not by

intersecting threads, but by the matting together of indi-

vidual fibres.

Gauze or leno fabrics, Figs. 5 and 5a, will be treated

in another work.

Fig. I.

Fig. la.

In a fabric composed of two sets of yarn intersecting

each other at right angles, the yarn running lengthwise of

the cloth is called the warp; that running crosswise, the

Fig. 2.
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filling, weft or woof. The fabric is formed by bringing

each warp thread alternately above and below the filling

threads in a predetermined order covering a certain num-
ber of threads called the pattern.

The plan or draft of a weave is sketched on design

paper, Fig. 6 (8 by 8), Fig. 7 (8 by 14), Fig. 8 (8 by 16),

Fig. 9 (10 by 10).

Fig-. 5

The space between two adjacent upright lines repre-

sents a warp thread, and that between two adjacent hori-

zontal lines a filling thread.
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At the intersection of a warp and a filling thread, un-

less otherwise stated (X), (), (II), or (=), indicate that the

warp is above the filling, and a white square that the warp

is under the filling.

Fig. 8. Fig. 9.

The ratio of the number of upright lines to the

number of horizontal lines per inch depends upon the

threads of warp and filling per inch in the goods. In most

cases design paper with an equal number of lines per inch

in each direction is used.
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To facilitate the reading of the draft, one line is made

heavier than the other at regular intervals.

In weaving, the warp threads are arranged in lines

parallel to each other and lying in one plane; they are

drawn through the eyes of heddles or mails, which are

supported either in harness frames (shafts) or by cords

connected with hooks.

All warp threads that intersect the filling threads in

the same order can be operated by the same shaft or hook,

consequently, there must be at least as many shafts or

hooks as there are threads intersecting the fiUing in a dif-

ferent order. In practice, more shafts or hooks are used

for the warp than the weave actually requires. There

must be as many filling spaces or bars in the weave draft

as there are threads in the filling pattern.

The order in which the M^arp threads are drawn

through the heddles is called the drawing-in draft. When
the pattern is small enough, it can be woven on what is

called a dobby loom, which has but a small number of

shafts.

If the pattern is larger than can be woven on the

dobby loom, a jacquard motion is employed. The num-

ber of different effects or designs that can be made in-

^creases with the nimiber of threads in the pattern.

Weaves are classified under a number of sub-

divisions, each having a typical or ground weave from

which others are obtained by systematic alterations or by

combination with other ground weaves.



Ground Weaves and their Derivatives.

PLAIN OR COTTON WEAVE.

This is a weave in which the intersection of the warp
and fining is repeated at each second thread, making the

number of intersections greater than in any other weave.

Fig. 10 is a plain weave; Fig. loa, the cloth woven
with it. One repeat of the weave shown in the lower left

hand corner of Fig. lo is indicated by (X).

The position of the warp and filling threads is best

shown b}^ sectional plans of the cloth.

Figs. II and 12 show cross sections of a plain weave,
the ends of the warp being represented by the small

shaded circles; a section of a plain weave taken length-

wise, i. e., with the warp, would be the same. Both sides

of a fabric woven with a plain weave usually have the same
appearance.
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CjB

OBcao

BaBCBOB
BGBDBCBD
BGBDBDB
BOBOBOBD
aaBDBDB
BDBDBDBD
D^O^D^DB
BDBaBGBDBOB

UBOBDBDB
DBDBDBD
HGBDBDB
BCaDBOBD

BDBDBD

BaBQBQB

BGBaBGB GBGBGBa

GBGBGBGB

GBGBGBG

BaBUBQB

Fig. 10, Fig. loa.

Fig-. II.

Fig.



BASKET OR PANAMA WEAVES.

These ai'e weaves where two or more adjacent warp
and fining threads intersect the opposite system of threads

in the same order.

Fig. 13 shows a basket weave in which two adjacent

threads work together; this is usually called a 4-leaf

basket, since there are four threads in the pattern. Fig.

13a is a 4-leaf basket cloth.

Fig. 14 is a 6-leaf basket, in which three adjacent

threads work together; Fig. 15, an 8-leaf basket, in

which four adjacent threads work together. Other
weaves of this class are shown at Figs. 16, 17, 18 and 19.

Fig. 17a is the cloth woven with Fig. 17.

Weaves like the one at Fig. 18 are used when the

fabric contains m.ore threads per inch in the filling than in

the warp, or in other words, when the warp is more
loosely set than the filling.

Although the plain and basket weaves can be woven
on two shafts, the number actually used is regulated to a
certain extent by the threads per inch, or in other words,
by the set of the warp. An increase in the number of

threads in the warp necessitates the use of more shafts to
avoid an excess of heddles on one shaft and chafing of the
warp yarn in weaving.

To prevent drawing in of the filling at the sides of the
cloth when weaving with basket weaves, the selvage is

woven with a plain weave. One warp thread w^oven in

the selvage with a plain weave and called the catch thread,

is sufficient for this purpose.

Figs. 20 and 21 show cross sections of a 4-leaf

basket weave.
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RIB WEAVES.

If two or more filling threads are woven in each shed

of a plain weave, a ribbed effect running crosswise of the

cloth is produced. If two or more warp threads are

drawn through the same heddle, a ribbed efifect is pro-

duced with a plain weave, but running lengthwise of the

cloth.

Rib weaves are either plain or mixed.

In a plain rib the same number of threads work to-

gether to form the rib, and consequently the ribs are all

alike.

In a cross rib the threads working together to form

the rib vary in nimiber, causing the ribs to vary in size.

Rib weaves are called cross ribs or long ribs, accord-

ing to the direction in which the rib runs.

In cross ribs, only the warp threads come to the sur-

face. In long ribs, only the filling threads float on the

face.

PLAIN RIBS. (Cannele.)

Figs. 22, 23 and 24 are plain cross ribs. Fig. 22 has 2

filling threads woven in each shed and is the simplest of

the three.

Fig. 23a.

Ribs are made heavier either by weaving more filling

threads in a shed, or by using a coarser filling yarn. In-

stead of using a heavier filling yarn, which generally

causes uneven ribs, it is better to use a fine yarn with two

or more threads wound together on the bobbin.



PLAIN RIBS

Figs. 25, 26 and 27 are long ribs. Fig. 25 is also

called a twist weave.

Fig. 28 is a section taken lengthwise, and Fig. 29 a

section crosswise of the cross rib, Fig. 22, which is woven,

with two picks in a shed.

Fig. 23a is the cloth corresponding to Fig. 23.
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Fig. 22.
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Fig. 24.
Fig. 28.
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Fig. 29.

I



MIXED RIBS.

These have different sized ribs in the same weave and

are classified as long and cross ribs.

Figs. 30 to 36 are mixed cross ribs.

Figs. 37, 38 and 39 are mixed long ribs.

Fig. 30 is used chiefly for ladies' dress goods, up-

holstery fabrics and vestings; Fig. 30a shows the cloth

woven with Fig. 30.

All of the weaves so far referred to have but two warp
threads intersecting the filling in different orders, and can,

therefore, be woven with two shafts.

The selvage for cross ribs is woven with a cotton

weave.

Cheaper material may be used for the filHng of cross

ribs, as the filling threads do not come to the surface on
either side of the cloth.

Likewise, cheaper material may be used for the warp
of long ribs, since the warp threads do not come to the

surface of these fabrics.

A part of the warp yarn for the weave shown at Fig.

.31 may be m.ade of cheaper material; thus the warp may
be dressed. 2 wool, i cotton, or 2 silk, i cotton.

Fig. 31a shows a fabric woven with this weave.

Fig. 39a.

Fig. 39a is a fabric woven with Fig. 39.

Figs. 40 and 41 are sections taken lengthwise of the

mixed rib shown at Fig. 34.
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IRREGULAR RIBS.

These are made by breaking up either plain or mixed
ribs.

Fig. 42 shows an irregular rib in which the order of

intersection of the warp with the filling is broken at the

end of each four warp threads.

Figs. 42, 43, 44 and 49 are irregular ribs derived from
plain ribs.

Figs. 45, 46, 47 and 48 are derived from mixed ribs.

Fig. 43a.

Fig. 43a shows the cloth corresponding to Fig.

43, except that the repeat of the weave covers 6 threads
instead of 8 as shown at Fig. 43.

Irregular ribs are also made by altering long ribs.

Figs. 50 and 51.

Fig. 52 is a cross section of Fig. 42.
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STITCHED RIBS.

These weaves are used chiefly in the manufacture of

worsted goods for fancy effects in which rib are combined
with other weaves to form stripes and checks.

The rib weaves in such cases are stitched to make the

cloth firmer. This is accomplished in cross ribs by raising

the warp thread over a single pick and is shown in Figs.

53> 54> 55 -^nd 56 by (!l) in one pattern at the lower left

hand corner of the draft.

In long ribs it is accomplished by raising the fillings

above a single warp thread in the space where the filling

would otherwise float without interruption on the back,

and is shown in Figs. 57 and 58 by white squares which
break the filling floats on the back.

Weaves 53 to 56 are used chiefly for ladies' dress

goods.

Another method of increasing the solidity of cloth

woven with a rib weave consists in using special threads

as at Figs. 59, 60 and 61, which intersect the opposite set

of threads more frequently than do the regular rib threads.

These extra tlireads must be very fine and their number
depends upon the degree of firmness desired.

Fig. 66 shows the curvatiu'e of the warp thread in the

ground weave in Fig. 62. Fig. 67 shows the straight

position of a warp thread in the rib weave in Fig. 62.

The warp threads in the rib part of the weave have no
curvature but lie perfectl)^ straight, consequently they are

slacker while weaving, if wound on the same beam as the

rest of the warp.

Figs. 63, 64 and 65 are stripes made by combining rib

with other weaves. Here the ribs have been stitched to

make the fabric firmer.
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FIGURED RIBS.

The figure is foj-med by floating either warp or filHiig,

or both on a rib weave.

In drafting figured rilDS the figure is first drawn, as

shown at Figs. 68a and 69a, but on design paper.

The ground rib weave is then filled in over the whole

surface. Then the floats of warp or filling which are to

make the figure are formed by inserting risers for warp

floats, or by removing risers to form filling floats. Figs.

68 and 69.

Fisfs. 68b and 6ob are fal:)rics woven with Figs. 68

and 69 respectively.

If the figure is first sketched, on design paper, each

point must correspond to at least two risers of the weave.

For example, the motive, Fig. 70 covers four points.

The weave. Fig. 71, covers 16 points. Each point in Fig.

70 corresponds to two risers in Fig. 71.
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Fig. 68a.

ocxxxxx

Fig. 68b.
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Figs. 70 to 73 are figured cross ribs in which the

figure is formed by inserting risers, indicated by and

converting two or more repeats of the ground weave into

one warp float.

Fig. 75 is a figured long rib in which the figure is

formed by removing a riser and thus converting two fill-

ing floats into one.

Pleasing effects can be obtained by combining both

long and cross ribs in the same weave. Fig. 74 is an ex-

ample.

Fig. 76 is a cross rib : dressed, 2 red i black
;
woven,

3 red I black. The figure is formed by combining the

warp floats for 16 warp threads on the same pick. This

operation is then continued for 13 warp threads on the

fourth pick from the one previously altered. The risers

inserted to lengthen the float are indicated by (X). Fig.

76a is the cloth thus woven.

FIGURED EFFECTS BY COMBINING CROSS

AND LONG RIBS.

The most elaborate effects in figured ribs are made

by a combination of cross and long ribs. The accom-

panying Figs. 77 to 83 are examples of such designs.

Fig. 77a is a motive selected for the design. The

number of threads in the pattern is next fixed upon, in

this case 16, and the motive painted on the drafting paper

as indicated by (X), Fig. 77b, to cover the 16 threads.

The filling rib weave is then marked on the painted

portion of the design, and the rest of the pattern filled in

with a warp rib weave.

Fig. 77 shows the completed draft. (X) represents

sinkers.
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FIGURED EFFECTS BY COMBINING CROSS
AND LONG RIBS.
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Sometimes the rib weave and the threads allowed for

it do not come out even. In such cases the odd threads

are woven with plain weaves as shown at Fig. 78.

Fig. 78c. Fig. 83b.

Fig. 78a is the motive, and Fig. 78b the draft, painted

to receive the weave.

Fig. 78c shows the cloth -corresponding to Fig. 78.

Figs. 79a, 80a, 8 1 a, 82a and 83a are motives corre-

sponding with the completed drafts. Figs. 79, 80, 81, 82

and 83 respectively.

Fig. 83b shows the cloth corresponding to Fig. 83,

In Figs. 77, 78, 79, 80, 81, 82 and 83 (X) represents

sinkers, where the warp passes nnder the filling.
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FIGURED PLAIN WEAVES.

Figures are formed by floats on a plain weave in the

same way as with figured ribs. First, the plain weave is

marked on a draft covering the number of threads in

the pattern ; then the motive, Fig. 89a, is reproduced on
the draft by filling in risers (X), to make floats. Fig, 89.

These weaves are used chiefly for cotton, linen and
silk goods, and for cotton or worsted warps Avoven with

mohair or luster filling.

Fig. 89a. Fig. 90a.

If the figure is to be formed by filling floats, risers

must be removed instead of added.

Fig. 88 shows a draft containing both warp and fill-

ing floats.

Figs. 84 to 90 are other examples of figured plain

weaves.

Figs. 84a, 87a and 88a show cloth woven with Figs.

84, 87 and 88 respectively.

Figs. 89a and 90a are the motives for Figs. 89 and

90 respectively.
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IMITATION BOUCLE.

The loop for the genuine boucle is made on the yarn.

The effect produced by these loops in the goods can be

imitated either by a warp pile or by weaving the goods so

that the filling threads float on the surface and curl up

when the goods are fulled.

The appearance of the boucle depends upon the way

m which the filling floats on the face. These floats may
be scattered so that the face of the cloth presents a regular

appearance, or they may be arranged to form twills and

other effects.

The farther the filling floats the larger will be the

loop. The warp is generally made of cotton, and the

looped fining of mohair.

Figs. Qi to 97 show weaves for these effects; the

Fig, 91a. Fig. 97a. Fig. 91b.



IMITATION BOUCLE

risers are represented by white squares and the sinkers by
(X) and ().

Fig. 91a shows the cloth woven with Fig. 91, and as

it comes from the loom.

Fig. 91b is the same cloth fulled.

Fig. 97a is the finished cloth woven with Fig. 97.
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INTERLACED EFFECTS IN PLAIN WEAVES.

With warp and filling of the same color different

effects can be obtained by changing the weave, the raw

material, or the finish of the goods.

By using two or more colors in warp or filling,

checks and stripes can be produced. The appearance of

the goods depends in great measure upon the weave em-

ployed.

A draft of the color effect can be made in advance of

the actual manufacture of the goods. The warp pattern is

marked above the chain draft, as at Fig. 98, and the filling

pattern is marked at the left. Fig. 98b.

The intersections at v.'hich the colored threads come
to the face are here indicated on both Figs. 98 and 98b by

(). These are then transferred to another draft. Fig. 98c,

which shows the color effect produced by the combina-

tion.

Figs. 99; ICQ, TOT, 103, 104, 105, 106, 108, 109 and
no show effects produced by a plain weave with different

warp and filling patterns.

Fig. 102a is the cloth woven with Fig. 102.

Where more than three colors are used the third

color is indicated by (li). The weave is shown at the

upper left hand corner. The color effects only are marked
on the body of the draft. A change of the color from the

odd to the even threads reverses the direction of the color

line, Fig. to6.

Fig. 98.
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Figs. io6a and lo/a are samples of cloth correspond-

ing to Figs. 106 and 107 respectively.

-KCDSSCarJDQ

caaoDCDC
QCuGDaDD
acGGoaccj
GGQGDGGG

GHGHG
GMGHGMG
GIGBGBGGMG
GrjGGGGG

GriGGQGGG
GGGGGGGG
OGGGGGGO

GGGGGIGB
CCGGGBGBOGGGBGB
GGGGGHGB
UGGGDGGG
GGGGCGGG
GGG'JGnLG
GGGGGGGG

GBGaOGGQ
GBGBGGGO
GBGHGGGG
GBGBGGGG
GGGGGGGG
GGGGGGGG
GGGGGGGG
GGGGGGGG

GO GGBXGGGGG GGKBGGGG
GG SeSCDGGGGG
GG OSSCGGGGGG

GGGGGGGG
GG GGGGGGGG
GG GGGGGGGG
GG GGGGGGGG

GGaiGGa
GGGGGGGG
GXXGGSCS!

GriXXGGKX
XXGGXXGG
XKGGXXGG
GGGGGGGG

OGaHGDaGGaaGoa
GGGGGGGG
GGXXGGXX
GGXXGGXX
XXGGXXGG
XXGGXXGG
GGGGGGGGJGGGGGGGGGUGGG

GGGGGGGQ
GGGOGaaGGGODGG
GGnanGna

GMOHGHG
UaGMGHG
QGGGGGG
GMGaGMG
GGGGGCGGinsG

GBGaBMB
amamamam
GHGHaaa
GMGHGMGB
QGGCIGBGB
DGGGGGGG
GGGGCBGBGGnnraQ

GHQGHGMGH
GNGBGH
GBGBGGGO
GGGGGGGGGHOGGG
OGGGGaOG

G GGKHG
am GGGGGKSG
G QGGiaXGGG

am GMK JGG
OG GGG8S6G
GG GGGGGKSSG
GG GGGHJCGGO
GG aeiKGGa

GBBBGI
GGGBGGGB
GGOBGGGGHHGM
GGGBGGGB
GGGBGGGGHBBGHH

aaGaaaGa
GGGaOGGa
aQGGBGGG
aGaaaGaa
aaGaaaGa
GGGaGGGa
aGGoanGG
aGaaaaaa„GGGGD-'GOGGGGG.UQGGGGGGDGar JGGDGGG

GHDBnaG
GBOHGBGG
aUGDGGGGG

GHBaa
GHGaGHGB
GMGHGH
GGGGGBGB
GGGGGGGG
GGCGGBGB
GGGGGGGG

G
GHGHGHGBD
GHGBGHGH
GHGBnDGO
GGGGGGGG
GBGBGGGG
GGGGGGGG

GGBBG
am GGOGSIKGG GGDKKGGG
OB GBHGGG

GOGSSSBG
GG GGGGGKKG
GG GGGSOKGGGGMKOGG

GB
GGGBGGGB
GGGBGOGGHaHGMHGMBaGH
GDGBGGGB
GGGBGGG

aaGaaaGa
GGGa lOGa
aGGGaOGG
aoaaaGaa
aaDBaaca
GGGaGGGB
aGGOaDGD

Fig, io6a. Fig. 107a.

To have the warp and filling colors balance and pro-

duce a perfect pattern, the w^arp and filling yarn should be

of the same size and shade and be set with the same num-
ber of threads per inch.

Figs. 107, iTi and 112 show color effects produced

by the combination of a basket weave with various warp

and filling patterns.

Fig. 113 is a broken weave, Fig. 114 a cross rib, Fig.

115 a long rib, in which color effects are produced by
various warp and filling patterns.
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COLOR EFFECTS BY TRANSPOSING THE
WEAVE.

Color effects can be produced by transposing a plain

weave and keeping the \varp and filling colors unchanged.
Fig. ii6 is the motive for a design on a plain weave,

woven one dark thread and one light thread in both w^arp

and filling. This motive is transferred to a draft cover-

ing the threads in the pattern, Fig. Ti6a.

A plain weave beginning with the first warp thread

up is then filled in on the blank squares, and a plain weave
beginning with the first warp thread down is next filled

in on the black squares, see Fig. ii6b.
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Fig. ii6c shows the color effects produced. In this

way a great variety of effects can be obtained.

Care must be taken to have the same number of threads

per inch in both warp and filling. If there is any differ-

ence, the warp should be set slightly closer, that the pat-

tern may be slightly elongated rather than flat. This rule

applies to nearly all weaves, patterns and fabrics.

Fig. 117 is the motive for another color effect pro-

duced in this way. Fig. 117a is the motive transferred to

the draft. Fig. 117b is the motive and weave combined.
Fig. 117c shows the color effect produced.

Fig. 118 is the motive; Fig. ii8a is the motive and
weave transferred to the same draft. Fig. iiSb is the

cloth so woven. See following pages.

Fig. 119 is a motive; Fig. 119b, the motive and a

basket weave combined; Fig. 119c the color effect pro-
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34 COLOR EFFECTS BY TRANSPOSING THE WEAVE

diiced by thus transposing- a four leaf basket weave. The
pattern must, as a matter of course, be two light, two

dark threads, instead of one dark, one light thread, as

with the plain weave.

TWILLS.

If the warp and filling are so interlaced that the floats

are grouped in diagonal lines, the weave is called a twill

and exhibits more or less sharply defined ridges or lines

made by the warp as well as the filling.

The angle of a twill is that formed by the filling and

the twill line; thus. Fig. 120-1 has an angle of 27°; Fig.

120-2, 45°; 120-3, 63°. Twills having an angle of 45° are

called normal, Fig. 120-2; under 45°, fiat. Fig. 120-1 ; over

45°, steep twills. Figs. 121 and 122.

The twist of the warp and filling yarn has a great

influence on the appearance of . the twill. The same twist

in both warp and filling makes the twill sharper and more
distinct than when the warp twist is opposite to that of

the filling. Warp and filling of different twists are used

principally for woolen fabrics especially those on which

a smooth face is desired, such as face goods.

Fig. 123 shows a thread twisted to the right; Fig.

124 to the left.

Fig. 125 shows a twill running to the right and made
with both warp and filling twasted to the right, making
the twist effect more distinct than in the twill shown at

Fig. 126 in which the warp is twisted to the right and the

filling to the left.

To make the twill effect more pronounced the twill

should run with the twist of the yarn.

If the filling floats on the face more than the warp
in a twill weave the weave is called a filling twill, Fig. 127.

If the warp floats more on the face the weave is called a

warp twill, Fig. 128.

Where the float of the warp is equal to that of the

filling the weave is called a balanced twill. Fig. 129.
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Fig. IlSb.

TWILLS.
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NORMAL TWILLS.

In these the float of each successive filhng thread is

set one thread either to the right or left of the float of the

preceding thread. The simplest form is the 3-leaf twiU.

Fig. 130 is the 3-leaf filHng; Fig. 131, the 3-leaf warp
twill.

Fig. 132 is a 4-leaf filling; Fig. 133, a 4-leaf warp

twill. Fig. 134 is a cross section of a cloth woven with

the twill at Fig. 132.

Fig. 135 is a 4-leaf balanced twifl called in the woolen

and worsted industry a cassimere twill, in the silk industry

a Batavia twill.

Fig. 136 is a cross section of a cloth woven with a

cassimere twill.

Twills are designated by the number of shafts or har-

nesses required for weaving them
;
thus, Figs. 137 and 138

are 5-leaf filling twills; Figs. 139 and 140 are 5-leaf warp

twills; Fig. 141, an 8-leaf balanced twill; Fig. 142, a 6-leaf

balanced tv/ill; Fig. 143, an 8-leaf fancy filHng twill.
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STEEP TWILLS.

If more than one pick is woven in each shed of a 45°
twill, a steep twill, having an angle greater than 45° is

formed. The angle of the twill increases with the number
of picks in a shed.

Twills v;ith two picks in a shed. Figs. 144 to iso,
cover twice as man^^ filling as warp threads; with three
picks in a shed, Fig. 152, three times as many; with four
picks in a shed, Fig. 153, four times as many, etc.

There are steep twills, however, that cover the same
number of threads in warp and fdling, Fig. 151.

They are formed by first deciding upon the num-
ber of picks in the filling pattern and then laying out
the weave so that the same number of warp threads will

include two or more twills as desired. Such twills have
an odd number of threads in warp and filling patterns.

Steep twills can also be made by setting the warp
closer than the filling.

FLAT TWILLS.

These are steep twills reversed, the warp draft being
used for filling and the filling for warp. Figs. 154 to 159.

Flat twills may have two, three or four times as many
warp as filling threads in the pattern, depending on the
angle of the twill; or the warp and filling patterns may
each cover the same number of threads which in such
cases is an odd number. Figs. 155, 158 and 159.
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FLAT TWILLS.
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STITCHED TWILLS.

Twills with a very long- float in warp or filling make
a fabric soft and spongy. To correct this defect the floats

are stitched down, in such a wry. however, that the gen-

eral character of the twill is not changed. Figs. i6o to 175.
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DxaxnoGG
GMaGGOB
aaaaoGG
OOPKJJG^
OGDaastUL^
onoGaaGG
GOGnaaaa
UQaGGaXG
GDGnaxa
Dnnacxa
GGGGDSaoaocna

aaaaGGi^'.j
GaaDGBaa
aaaaaGGt::
GGaaGGaa
GBaaBBGG
BGoaBGaa
GGBBBBBG

uuL^aaaaa
aaaGGBBGaaaa
GaaaGGBB
BGQGGBBB
GnaaaGGB
BBGGGGBB
BGGBBBnr

Fig. 164.

In these drafts the stitches where the warp is raised are in-

dicated by (=) or (I !). These stitches are either scattered

over the warp or filling twill so as not to make a continu-

ous line. Figs. 161 to 166, 169 to 175, or they are arranged
in faint twill lines, Figs. 160, 167 and 168.

Figs. T6:a and 163a are cloths woven with Figs. 161

and 163 respectively. The angle of the twill at Fig. 163a
is modified by setting the filling closer than the warp.

The set of the fabric depends somewhat on the fre-

quency of the stitchers. The tighter the twill is stitched

the more open must be the set.
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Fisf. i6ia. Fig. 163a.

a

BQ^GBDG

GBGaanB
BGQGBGBB

GB^BBB

BGGBBBB GGBBBBG

BGBBBBGO
BBBB^QB

BOBBB
OB^Q^^BB
BOGGBn^B
GQBDOGBG
BOGBGOOB
BBDGGBGG
BBBGBGCO
BBBB^OBG

KHHBQDBa

BGGB^^^B
BB^QQB^Q
BBB^BOa^
BBBBG^B^
BBBBQ^BBBBBD^
BGGBBBB^BOBBBB

BBBBGGB
GOBBBBGU
B^^BBBBO
BLJBBBBBGBBB

OBQQ^GBB
BGQQBQ^BBOnnBO

BHRSDQB
QOBBBBOD
eaOGBBBBD
DDBBIBBBOBBB
nBO^GOBM
BDD^BDGB
'DDBDQCBG

P

B^BBB
BOG^^BB
B^aOBQaB
GBGG^BD
BGOBG^OB
BBODCB^^
HBB^BGn^
BBKBQGBQ

BOGBGG^a
BB^^QBOO
BBBOBGOO
BBBB^QB^
BBBB^^BBBBB^O
B^^BBBBDBBBB

DDOnSBOD
OOOnsBBO
OOOBBOG^BBOa^

BGBB
GGBB
BBBO
BBB

DBMGGOB
OKBaGOD
gXBGOGBBBBnon^B
BB^^ODBB
BBnOOGBB
8GGGDBBG
BDOOOBBB

BGQ
BBBO
BGGD
BBGG
GGGB
BGOG
GGBBB

OBOOBOD
BGOBDOBO
BBOGBOGB
BBBGOBGO
OBBBGQBG
GBBBQOB
BOOBBBOO
BaOBBBQ

BBBGOBGO
GBBBGGBG
GGBBBGOB
BGGBBBOO
OBGGBBBG
GGBGGBBB
BGOBGGBB
GBGGBGGB

BBGGBGGB BGOBQCBO DOBGaBGO GBaOBGGB BOaBGGBB OGBDGBBB

BQOBBfln

BOGBBBOU

OBOOBBB
B^UBGGBB
B^^BQ^BBCGBGD
B^GBOGBD
BBGGDGOn
BXBGGDnO
nscBBonnG

GGBGGBGQ
BQ^BOOBC
BBG^a^^B
BBOOB^^
GBBBGGBG
GBBBGGB
nOGBBBGGDGGBBBD

BBBGGBGO
GBBBGGBG
GGBBBOGB
BCGBBBGG
GBGOBBBn
OGBGGBBB
BDGBGGBBGB^^PB

DQBSeBQGD
OGGBBBOC
OnGGBBBG
GCnGGXXB
nDGDGGXB
GOGGDnOM
OGDOGODG
aOGDOGOG

GOGGBBH
DGGBGOBB
anDGBDGB
OGOGGBGa
BGGBDGBQ
MKGQBGGB
BBBGGBGG
OB8BGGBG

IGWQGBGG
BnOBOGBC
BBGGBnaB
BBBGGBGG
GBBBGGBG
GOBBBQGB
BGGBBBGG
GBOGBBBO

Fig. 166. Fig. 167.

BBGBBGOO
BBBBOOGB
GBBGGGBB
BBOODBBG
BGQOBBGG
GDBBQGG
DGBBGnOB

BBBBBDO
UBBBBBGBBBBB

GBBOGOBO onOBBBB
BBOGGBBB DGn^GBBB
BDQ^B^BB nSOBB
COOBBBBB OOD^GOOBBGBBBB OGOGOGGD
GBBBBBGB OGnor/'GD

BBBBGBBU GGnDGGGG

oonoonGo
DGD^GaODGOGGGDnOGGOOD
BOGGDODG
BBGGOGQn
BBBGGDGG
BBBBGGGG
BBBBBODG
GBBBBBOO
GGBBBBBG
OGOBBBBB

Dono
GGOn
OGoaD

nBBBODOC
BBBGOQQGGOG BBGGOGGG

nODO BOGG^^DO0 aGnGGG^G
GOGO GGG^DOa^

n^DOGOOB
nnao ogqbb

BBBGGGDG GBBBGGBG BGBBBnan

Bfl^BBBG^

BBBGBBBG GBBBGBBB OGBBBGBB

BBBOB

CBBD^GBD
BBGQ^BBB
BGGGBCBBBBBBBBGBBBBBBBBBGB
BGBBBBBB
BBBBOBBG

BBBBBBOO (DnOGGODG
BBOBBO^Q cn^GG
BBBBGOOB DG^GGa
GBBGGDBB GOGGGnGG
BBGGOBBG BGCnaDGG
BOGGBBaO BBQGGGD^GGBBGOn BBBGDGGG
OGBBOOOB BBBBOGGD

GGGGBBBB
GDGGGBBB
GGGOnGBB
OOGGGDB
DnGDDBGG
QGOBGGGG
DGnDOaG
GGOOnGGC

BGGG GOOGGBBB
BBOn ODGGBBBG
BBBG GGBBBOB
BBBB BBB^BB
BBBB OBBBQBBBBBB BBBGBBBGGBB BBGBBBGGnOB BGBBBGGG

GBBBGOnO
BBGGOOO
BDoaoon
BaDDaoonGDaDnoo
GGGGoaa
DOaGGGGBGOOQBB

Fie. 168.

CBOBBBGB
BBO^O^BB
BOBBBGBB
B^G^QBBG
GBBBGBBB
OGGCBBOB
BBB^BBBB

BBDBBB

BBBB^^G^

BB^BBBBBGBBGBBB
BGBBBBBG
GBBGBBBB
.GBBBBBGB
BBPBBBBB
BBBBBGBGBBBG

GBon
GBB
GDG

GBBB
GlIGG
aaaa
GGPB

BBBBGBGBBB^^^GC
BBBGBGBB
BBBBBGHG
BCBGBBB
BBBBGGGGBBBGL^G^

BBU^
GGBB
BGB^G
G^^

Fig. 169.

SDOBO^OBBBOOBB
DGBaaOBOBBQOBBa
OBQDGBGB
BBGOBBOO
BGDOaaBD

aGBBGBOB
GBBBOOBB
BBOUOBB
BBBGGBBB
BBCDGBBG
8BGGBBBO
BGOOBB^r
BOGBBBOO

Fig. 170-

GGDBBBaa GBB
nGGBBGOO BBB
OPBBBDDO BBO
GGBBOGDB
DBBBB^OB
BB^GBBB
BBBBGGBB
BBGGDBBB
BBDGGBBO
BGGOBBBB
BBGGBBOa

BOD
BBOOD
uaaBBB
BBB

Fig. 171. Fig. 172. Fig. 173.

BBBBBBGG
BBBBG^B^
BIOOBGQGOBODODB
BOOaOBOO
oona^^DO
oBGaaooo
OOOGOQD

an^^^BDOBOD^D
OBDOOGOO
DODODGOG
ODDOODBD
OOOGBDDG
ODBGOnOB
BGOOOBOQ

GGGGOBG
GOGGBGOG
DGaGGGGB
BGG^OBn^GBDGBB
GanOBBBBGBBBBBB
BBBBB^^^

COCBGGa^
GBDG^BBBGBBBBBB

BBGOBG
BBOGBGncGBDDGGB

OODOGDBO
OOGGBODO
noaoGODB
BGDOOaQGBGGBB
a^GBBBBBB^^^^
BBBBBBBB

GGOBOGBB
OBOGBBBB
GG^B^^^i
BBBBBBBB
BBBBBBGG
BBBBGGBG
BBGCBGDG
GCBGCGGB

GGGGBGGGBGGG
GCBGGDOa
BGOGGBaG
GGGBOGGG
CBGGGCGGa

BGGQGBGG
GOGBGGGG
BGGD^CrGOaaGOG
GGGGGGBG
GGPGaODO
GDBGGGCB
aGGGGBGC

Fig. 174 Fig. 175-



FANCY TWILLS.

Regular and stitched twills each give the goods a

smooth appearance. To diversify* the effect other weaves

are combined with the principal twill, but made subordi-

nate to it.

iDBanHOB*
OlBnBBOBDD

nG.^GBBBG
OGBBBGB
GOBBBGBB
GBBBGBBB
BBBGBBBG
BBGBBBGG
BGBBBGGG
GBBBGGGn

a

B QOGB GGGBBBGa
aGGaBDG aOBBBGBB
GGGBGGBG GBBBGBBB
GBGGBGBB BBBGBBBG
GBGBBGB BBGBBBGG
BGBBGBOD BGBBBQGO
BBGBQCBa QBBBGDQG

BBBGBBBB
BBGGBBBB
BGGDBBBB
GGGGBBBB
BBBBGGGG
BBBBGGGB
BBBBGGBB
BBBBGBBB

GGOGQBl
BBGGGGGG
GBBGGDO
GBGGBBCG
BUBBGGBB
nnBBGBGG
BBGGBGBB
BBGBGGBB

GGBGBBGD
BBGGBBGB
GBBGGBG
DGGBBGQ
GGGGUGBB
_ IDGGnGG
GGBBODDQBGGBBGG

GBGBBQG
BBGGBBGBBGO
GGGGBB

BCBBGGBV
GBBCBDG'

BBGGBGBB
BBGBGGBB
GBGBBQG
BBDGBBGB
GOBBGCBG'GGGBBrG

-^BBQGBBBBGBGG
BBGGBGBB

IGBGGBB

QGGGUGBB
BBGGGGGD
GDBBQDGG

176. Fig. 177.
Fig. 178.

GBGI

bbbgIggbbbdbg
bbgbIbgbbgbbg
bbggIgbbbgbgb
bgbbIdbbgbbgb
bgggIbbbgbgbb
GBBGIBBGBBGilB
gggbIbbgbgbbb
bbgbIbgbbgbbgbbIbgbgbbbg
bgbbIobbgbbgb
gbbb gbgbbbgg
gbbg bbgbbgbb
BBBnlBOBBB^OG
bbgbibqbbgbbg
bbqb gbbbgggb
bgbbIgbpgbbgb
bgbgIbbbgggbb
bbgIbbgbbgbb
gbgb bbgogbbb
bbgb bgbbgbbg
gbb bgdgbbbg

Fig. 179-

BBBBQBBU
pBBBBGGB
DGBBBBGB
BBGBBBBG
BBGGBBBB
GGBBOBBB
BOBBGCBB
BBOGBBGB

DBBGBBGG
BGBBGDBB
BGGBBGBB
GBBGBBGG
GBBGGBBG
BQGBBGBB
BBQBBGCB
BBBGGBBr;

GBBOBBGG
BOBBGUBB
BGGBBGBBBBGBBQG
GBBGGBBO
BGGBBGBB
BBGBBGGB
BBBDGBBQ

bbgbbggb

bggbbgbb
gbbggbbb gbbgbbbb

bbgbbbbg

bgbbbbgb bbbbggb

BBOBBQ

IGGCBGB
I-JGGGBGBGBBGBGBB
GBBGBGBB
GaGBDBBG
gggbgbbg
bgbgbbgb
bgbgbbdb

bbgqigbgbbgbg
bbgg cbcbbgbg
ubbGIbgbbgbgg
gbbg bgbbgbgggb gbbgbgbb
ggbIgbigbgbb
bgbg bbgbgggb
bgbgIbbobgggb
gbgbTbgbgbbqq
gbgbIbgbgbbgg
bgbbIqbgogbbg
bgbb gboggbbg
gbbgIbgbbgggb
gbbgIbgbbgggb
bbghIgugbbgbg
BBQBlQGGBBaBG

Fig. 180. Fig.

bgqdgbbg
bgbbgggg
bgdgqbbg
BGBBGGGaBDGGGBB
BaBBGQD
BQGGGBB
CBGBBGGO
BQBGOQGB
GGBGBiaa
mamaaaam
GGBGaaao
BBQBGGGa
GGGBGBBG
BBGBGOaa
nGGBGBlG
GBBGBGDQ
QGCGBGBB
GBBGBOGa
GOGGBGBB
GGBBGBGG
BGGGGBOB
GGBBDBGG
BGOGGBGB
aGGBBOBn
Btt.lOaGBG
GDUBBGBD
BBGGGGBD
GGGGBBGBBBGDGDB
GGGGBBGB
GBBGDGGB

Fig. 182.

In drafting fancy twills the main twill is first formed

over the given numbjer of threads in the pattern. The

subordinate weaves are then worked in so as to join neatly

with the twill very long floats being avoided. Figs. 176

to 191 are examples of fancy twills.

Fig. iS5a. Fig. i88a.
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vShaded twills, which are also classed as fancy twills,

are shown at Figs. 187, j88 and 190.

Figs. 185a and i88a are cloths woven with Figs. 185
and 188.

cn
aa
aInu

r.BCuBaa
BBaoDaaa

Fig. 183.

UDGBBGBB
GGGaaaDB
GBaGBBBG
GaaBGBBG
BGaaiiGGG
BflGBBGGG
aaaGGGGBBanaoaa

aGGGGaaa ggib-'^b
BGGGBBBG aBCBBGCB
GGGBBBGG GBBGGBBGgcbbbjgg GGBBcaaaGBBBGCCa GGCBBGGB
BBBGGGGa aGGGaanaBBGOGBBG BBGCGBBGBGaGOBBB CBBGOGaa

BGMGDaa
BGGaBGDD
CBBGBaDG
GBBGGaaa
BGGBBCaa
BGGBBGQB
GaaGGBBO
GaaGGBBG

aaGGGBBB
BGGGBBBG
aGGBBBGG
GBBBGGGBBGGGB
BBaGGGGa
aaGGGBBG
aGGGGBBB

GuaBB,..Ba BGBaGGGBGGGBBBGa BGL BBGGGGaaGBBBG GaaGBBGG
GBBBGBBO GBflGGBBG
BGanaGGD BGGBBGaa
BBGBBGaa aGGBBGCB
BBBGCGGB CaBGGBBGaaGGGBB GBBGGBBG

aGGBBGGB
BBGBaGGB
CBaGGBBO
GOBBGaBa
GGGBBGOa
BGGGBBGB
BaaGGBBG
BBGGDBa

Fig. 184 Fig. 185.

GBBBGaGG
GBB jBCBG
GaGBGBBG
GGBGBBBG
aaQBGGGB
BGiGfflGGB
rBGBBGGB
BuBBBGGG

CBBBGBGG
GBBUBGBG
GBCBGaaa GGGGGaaaGgBGBBBG GGGGBGGG
aaaBGGGB DGoaanGG
BGBCBGCa CGBGGGQBanaaaGB QaGGGGaaaGBBBGGU BGGGGBIG

GGBBGaOB
CBBGGGBB
BB^'aGBBB
aGGGBBBG
GCGBBBGrBBB< :aa

aaGGBBBB
aGGBBBBP
GGBBBaGB
GBBBBGBB
BBBBGaaa
BBBLjaaaa

GBBBGanM
GBBGaaraBBBBB BBBGB^BG

BBBBBG BBGBBCBG
BaBB..G BBGBGBGa
BBBGGa BGaaaaQG
BBGGGG BGBDBGBGannna GBBGaGGG

GBaGGBBB'
".'GGBBBBB
BGGGBBBG
GGBBBBBG
GGGBBBQB
GBBBBBGa
GGBBBG8B
BBBBBGBB

GBGGGBBa
BGBGGBBG
GaauGBGa
aaaGGGBG
GGGBaaGB
BGGBBGaG
BGGBGBGB
BGGGBDaB

aaGGGBBB GOGuaann
B1BGGBBG GGGBaaGGGBBGCBGa GGBaGGGBBBaGGGBG aaaGGGBBGGGBBBGa BaGGGBBBBaGBBGBG BGGGBBBG
BaGBGBGB GOGBBBGa
aaGGBGBB GGBBBGGB

GBBBGGBB
aaBGnaaB
BBGGaaaa
BGGBBBBG
GGBBBBGB
GBKaaGBB
BaBBGBBa
aaaGBBBB

Ba^aaaaa
aGBBBBBG
GBBcaaGG
aaaaaGGG
BBBBGDGG
BBBGCaGG
aaaaaaaa
aGGGGGBG

uGOGOB CBGBGBGG
GGGGBG aaaaaaca
GGaaGG BGBGBGQG
GGBCGG BGBGGGBa
GBGGGG caCBGGCB
BGGGGa aaaGoaaa
GGGGBB BGaGGGBB
GGGBBG B'^GGaaaa

uBBBGBBB
BBBBGBBG
BBBGBBBG
BBBGBBGB
BBGBBBGB
BBGBBGBB
BGBBBnBQ
BDBBGBBG

GaBBGBGG
GBBGBGBG
GBGBGaaG
GGaGBBBG
BBGBGGGB
BGlGBGGa
GaaBBGGB
BoaaaaGC

GBBB^BGU GaBBGGBB
GBBGiGBG aBiaaaaaGBGaGBBG BaGaBBBBGcaaaaau aGGBBBBG
aagiigGGB GGBBaaca
BaaGBGGB GBBBBGBa
GBGaaGGa aaBanaBa
BGaaaGGG BaBGBBBB

aauBaaaa
BGBBBBBG
GBBBBBGG
BBBBBGGG
BBBBGCaC
BBGGGCG
naGGGGaB
aGGGGGBG

aaGDGBGG
aOaGBGGG
GGBCGGG
GGBGCGGB
GBGGGGBB
aGGGGBBG
GGGQBBGa
aGGBBGGC

BBOG GBGGGBaaBBGGa GGGBBBBB
BBGGGB BGaGBBBG
BGGGaa GGBBBBBG
DGGBBB GGGBBBGa
GGBBBG aBBBBBGB
GBBBGG GGBHaGBB
BBBGGa BaaaBGBB

aBBBGBGB
GBBGBBGB
BBBriGBO
BBGBBGBD
BBGBGBGa
aGBBGaaa
BGBGBGBG
GBBGaGGG

GBGGGBBB
BGaGGBBG
GBBGGBGB
BBaGGL^'BG
GGGaaBGB
BGGaaGBG
aaaBGBGB
BGGGBGBB

aaGGGBBB aaGaaaBB
B.jari.-BBJ Bi-.'BBBBBJ
GBBGGBUa GBBBBaaG
aaBGGQaG aaaaaGGG
GGCBBBna BBaaaaGG
BgoBBGaa aaaaaGGG
BGGaaa.jB aaGGGGaa
aaGaBDBB aaaaGDaa

GL'GGBGG
GGGGBGGa
GGaaGGGG
GGBGaGGB
BGGGGBB
aGOGGBBG
GGGGBBGG
UaaBGGG

GGBaGGGB
GBBGGGaa
aaGGGBBB
aGGGBBBG
GGaaaaGGBBBGGB
GBBaGGBB
BBBGaBBB

BBGGBB GaBBGBBB
BGGaaa BaaaGBBG
GGBBBB BBBGBBBG
GBBBBG aaaGBBGa
BBBBGB BBGBBBGB
BBBGBB BBGBBGBB
BBGBBB BGBBBGBG
BGBBBB BGBBaBBG

GBGBGBGa
BBGBGGGB
BGaGBGOG
BGBGGGBB
BGBGGGB
GBGGGBBB
BGBGGDBB
aGGGBBBBi

Fig. 186. Fig. 187. Fi?. 188.

BGBBGBBGIGGBB
BGaaaaaa BBBB
aaaaaGGG aaaa
aa :aaGaBlGGGfl
bbgbbbbbI
aacBBaGal
uBBGaaGal
aaaoBiiaal

IGBBGaaaBB
BBBu aaaci
GaaaGBBG
aaaaGBBB
BLaaGBBB
GDBBBGBB
BBBBBGBB
BBGBBGaa
GGGBBBGal

Qi
JG

r-JBGBBGB BBC
ODaaaGlaac
BCBaaaaGlaai
Gu.aBGaBGlaai
BBGGGBaalDBI
aaaaaBaalGai
GGGBBDaalCBI
CaWGOGBBIBGI:)BBaa BGi
^.^aBBGalBGI
GBBGaaa aa:
aaaBGaaalaar'
aaOOGBBG BBC
BBGaaGGGlaBi
BBBBBGaalaaa
aBaGaGaaiGBBG

I'JOlG;

Fig. 189.

aGGGGCBGI
GBGGaGGB
GGaGGGGG
BGGBGaaa
BBGGaGGG
L.BBGGBGO
GGB8GGBG
Br-nBBQGBl
BBUL'BBaG,
aaaGGaaa
GaaaGGBB
GGBBBGGB
BGGBBBaa
aaGGBBBG
BBBGGBaa
aaaaaaaal

aBaaGBBB
iGGaaGGBB
BGGBBGGB
GBGGBBna
GGBnGBBG
GGGBnOBB
GGCBGGB
Igggggbgh
ibggoggbgigbbggbbb
gbgqguobIcgbbggbb
GCBOGGOG BGGBBGGB
BGGBaaGGlGBGGBBGa
BBGGBGGalGL.BGGBBG
GBBCnBGalGGGBGGBB
GGBBGGBG GCGGBGCB
IBGGWBGGBlGGGPf 'BGr I

BGGBBBB
BBBGGBBB
'^'BBBGGBB
DQBBBGGB
bggbbbgg
bbg; ibbb"^

BBBGDBBG
GBBBGGB
G-^BBBGG
BGGBBBnO'
BBGGBBBG
BBBGGBBB
BBBBGCBB

BBBGni
GGBBBBaG
BGOBBBBG
BBGGBBBB
BBBGGBBB
GBBBGLBO
OGBBB-jGB
BGGBBBGG
BBHRBBBG

GBBBBGUBI
GGBBBBGa
BGGBBBBG
BBGGBBBB
BBBCiGBBB
GBBBGGBB
GGBBBGaa
bggbbbggI

BBGGBBaiJlBUGGGCBGi
BBBGGBBGlGBGGGaGB
GBBBGGBBlGGBGGGGa
aaBBBGGB GGBGGGG
bgubbbggIbbggbggg
bbggbbbg|gbbggbgc
BBBGGBBB GljBBGGBG
BBBBGrBBlBG- 'BBGGbI

IGBBUoBBB
Idgbbggb
BGGBBGG
GBGGBBac
aOBGGB

—

GGGBGC_^
GGaGBGGB
aaDGOB""

BBGGBBBGI
BBGGBBB
GBBnGBB
BGr-BBGDB
BODBBGG
GCBOGBBG
GCLBuGBbI
GGOGBGG

gbbbbggbibbggbbagi
ggbbbbggIbbbcjgbbg
bggbbbbgIcbbbggbb
BBGGBBBB GGBBB-CB
BBBGGBBBlBGGBBBnn
GBBBGGBBlBBriCBBBG

GGI

BUQOGOBG
GBGCGGGB
QBGGGGG
BGOBGGGQ
BBuQBGGG
GBBGGBGG

GC"
"

BlBGGBBBnGlBBBBGrBBlBhGBBrf
GGaCBaGIBBGCBBBGIGBBBBGGBIBBaDBBQail

Fig. 190.

BBG
IBQG
GGG

nBBBGBB
GBBBBGBB
BBBBBGBB
GGGBBBGB
GGI

IGI

I

GGBBBBBG
BBGGGBBB'
BGGGBBBB
GaGBBBBB
BBBGGGOB
BBGGGBBB
BGGGBBBB
BBBBGRf

IBBBGGGBBBBGGGBBB
BBBBBGGG
BBBBGGGB
BBBGGGBB
GBBBBBGG
GBBBBGGG
OBBBGGGB

B GBBB BBQBBBGG'

GBBIBBBGBBBG
BBGGlnBBBGBBB
bdggIbbbbdbbb
nDBlBBBBGBBB.

Fig. 191.



COMBINATION TWILLS

These twills are shown at Figs. 192 to 198, and are

formed by combining with the principal twill another one,

which either rims parallel with the main twill or intersects

it at a more or less acute angle.

The two twills must be joined so as to avoid causing

a long float that would destroy the ef¥ect of either.

OHODMaUDDP GBBBHBGGOGG*Gina
GQaOBG
GBGGHBQGO0oa

OUBBG

GHGaGMGBGMIGDGHGanGGBHOGBGHGB
GGIHGUaa
GHGaGMG
GHMGOBBD

PMCG
DmamamamGO
GBGBGHG
GGBBGGBGMGBGB
GOBBGGBBGBGBO
Dmuaamma

GaGHGMGBGGHaGG
GaoaGBG
aaaaaGOD
aGaoaGa
GcaaGGaa
aGaooaaa
aaoaaaa

Fig. 192.

BGGiaGnaaaaa
aQGlDaaaDBDa
aG|aaaanaGaa GGBaaaGa
ualaGBGBGaa
aaGlQaaaaGaa
BalnaGaaaBO
noBlnaGBGaan
uiaaraaaoa
BGGlBGaaGaaa
GBGlBGaGaaaaGB BGaaacBG
GGalGBBGaGGB
BGalDBGBBOOG
Gaa|GBGBGBGn
gbgIbbgboobg
GaGIBGaBQGOa
BBG BGBGBDGD
bgbIbqbdgbgd
aGalaaanooBG
aGalGBGaGooa
BBlGBOGaUOa

dbdIbbgoobgb
nBPlBnBGODBB
bbgIbdgbggbg
BGBlBaGOBGBG
bgbIgbgggbbg
aGBlaOBGOBGB
BBlGGGaGaGB
BGlBGaGBBGa

GBGlGBGGBnBB
BBGlaaBOBiGBn
BGBIGGGBBDBQ

Fig. 19.-^.

< ql.bbbggbibbggbbbdibbbb
ubgbggbgIbggbgbgbIbbbg
gbggbdbgIgbgbggbb bb::b
BGGBBBGGf
BGGBBBGG
OQBGBGGB
BGBGOBGB
BBGGBBBG
BBOGBBBP
BGOBGBPiB
GBGBGGBB
BBBPPBBB

BBGBBBB
BGBBBBG
GGBBBBGB
^BBBBGBB
BBBBGGBB
BBGGBGG
BBOB^BGG
PBBBOr B

GGBB
GBGB
GBQG
BGGB
BGGBGBG
BGBO
BBPn

BBBOBBBB
GBGBkBBG
GGBBBBGB
GBBBBGBB
BBBBGGBB
BBBGGBGB
BBGBOBGa
BUBBBDGB

UBBBUGB
BGBGQBG
BGGBGBG
BuGBBBGG
BGGBBBGG
GBGBGGB
BGBGGBDB
BBOOBBBD

BBGG
BGGB
GBGB
BBBG
BBBG
CBI'JB
GGBB
GBBB

Fig. 194.

nOBBCGBB
BOGBBGaB
BBGGBBGGBBPOBBG
OGBBGGBG
BGGBBGGB
BBGGBGBB
CBBGGBBB

GGBLIBBBB
BG.^BBBB ^
BGBBBBGP
GBBBBGBG
BBBBGGBB
BBBOBnGB
BGOBBPG
BGBGGBBG

OGBLjBBBB
BGGBBBBG
GBBBBGG
'-^BBGBGBG
BBBBGGBB
BBBGBGGB
BBGGBBGG
GBOGBBG

GBBGGBB
BGGBBGGB
BBGGBBGG
BBGGBBG
GQBBGDBG
BGGBBGGB
BGGBGBB
BBGGBBB

Fig. 195.

BDBBGGBiaaBGGBaG
BGBaGGBGlGBCPBBGB
B jBOClBGClBDGBBGnB
..bjdbggbIggbbgbbg
r BGBGaBGlnBBGGBBB
BjbgdbggIbb. bbGgb
bbggbqgbIbggbbgbu
gggbgpbbIgbbpb^bg

GBGB
GBGB
BGBB
BGBB
GBBB
GBBj
BBB' 1

BB^B
G. jBGuBB.jIuBBGBBGB
PBGGBBGBlBGBBGBnH
bggbbggb bgbbbgbb
ugbbubbg bbggbgbb
gbbggbb ~; bbgbgbbb
bbgbbgbb gggbgbbg
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RIB TWILLS.

With fancy twills are classed the so-called rib twills^,

which are made by combining twills with either warp or

filling ribs.

The same care must be taken in joining the different

weaves, Fies. 199 to 204, as is necessary in drafting the-

combination twills already described.

The twill effect can be made very distinct by having

the color of the warp in strong contrast with that of the:

filling.

amc
'jmcncnr

aoaoacaaDBDBCBaCBCB CDCBC DBCBQaCjQnacHn nanMMHaa

GGGGacnouOB
ucaaaaaa
acaaaana
aaaaoa'?
aaaaoaca
aaacGana
aoaoBGa
Bncaoana

mam
mom
CBUDn
mam

CBDCBO
DnCCBBBBGMDMaa

CBCBCBOB nonrjHBBB
tJHCSUDB nnoDCBCDB nOOGBBDBanas

ncHi:»OBn iJOCunaB*

nan
BaaaQaca
aaacaaca
aacaoaca
accaoaoa

BDBcarj
acBDaoBC
aoacBcaa
anacaDan
aoaoccn
cacaaBBB
Bcaocco
aaBBBBB

mam
mnm
cma
oma
cma
ama
mum
mam

GHCU
GBGBGBCrt nCGBBBBGGGHraca cQGMGaca
CaGaGBG OBGMGMGaCHa GGMGBGGHGaO GIGMPM
GaGcaaaa

acacac
cacacac
acacaoan
acaaauac
acaanun
aanaaaaa
acacccc

BBBBcnoa
ncrjCBBBB
aaaanaaa
rjcnnaaBa
Baanaar;BBGB

BBBBGGBB
GGDOGBIB

Fig. 199. Fig. 200.

Baanonci
nGGBBBGC
BBBGGGI

—

raGBBaarj
aaaGGur -

'IQgbbb:
BBBcaniBBBDU
.JBGGGGI
GBGacauG
aaaGaui
GGcaaaci

Ga^aaacG
aaaGaaaGBGa
aaBGGGB
aGGGaaao
aaBGGDaGDGBBBG
BBBGCGB
BGGGaaac
.jaaaGGGa
GGGGBaaG
ZBGBGuGB

GGBBBGG-
BDGGB--.
GBGBGGGO
GBGBGaaa
GGGBGaGB
""IGGGBGB
)BBBGaG
lOGGBBB

GQaaaaoG" IGGGB""
GGaaaGGa
anna '

"

' mmaa-
aanacGi
urj'jaaBGG
GirCGGGI

"

GBGaaa:
Gacacaaa
GGGBGaCI
aaacGGGi
GGGaaacr
aaaGGGaa
GGcaaB':

Fig. 201.

ar:BGG'-:aa
Ga-aGanG'
Gaoacaaa
GaGHCaOD
GGacanac
BBPanB-i

GGaGBGaG
aaGPnaaa
'-'Caaaana
BBCGcaca
GbBBBr.iGG
aaGGGaaB
GBBBGGG
ranriDaaa

iGGnaoBG
laaaaaaa
iP.-A-^GaG
laaac.GCB
IGGG3CIBB

BGGGaaa.-
GBGBGGGI
Gaaaaaa
uanaaar

i

acaGaaa
aGBGaGai
aoaGaoa
jGPaCB^i

nGQDaaaaca
GGGaaac
aaBGGaG
GGGaaGB
BaBBGana
aaaaGBa
BBGBGBG

G^C^ G^cwcaBGBGBGB PGCaaaDB
BGBGBJJ^GC^G^-i GGGGBC^GGBGaGBGB GBBBGajB
GaGBGBGr ; QOGGnBGBBGaCBGBB GGBBBGBG
BGaGBQGG BGPQGPan

GBGCGCn- R!SS?222CB 2p2n2n?SGBGGUGG SnSRSSSS
2R2h5 iS?GGGG S2S2"JRy
2252R2R2G^GGG PSH2R2R2raGBDBGB

BBBGBGM
GGBGB-B
aBBGGGBG
gggbbbbg
bbbgggb:"
gggbbbgp
aa^Gi^G^B
OOBBBGC

GGBoaaa
aGBGBGB
aaaGBGao
GBGBGBG
aaaaGBGB
GBGBGBGB
BGBGBGarj
•nananBrn

GaaaGB^B
G^G^GGCG GGGCG^G^G^^aa GGGG^^^GGGGG GGi :GG
a^Gr:^^^^ gg. gg^^^
G^BBGGGG G^^^GGGGGGG^^B^ GOGGG^^GGGG GPl 1

BGBGBGij PSSSSHSRBGBGBGB BBBBGBG" GGG^GBGG GBBBGCOB
gb"bpbcb BGGPBBB^
gSgScScS BBDUGB
BGBGBGBG SJSESSSi]'IGB^anBH BBBBGGGB

BGBGaaaa
BGBaaBGrj
anaGGaaa
GBGBGBGa
GBG^G^^^
C^G^G^GG
GGBGBG^GBPBGBG

..BGBGaua
GaaaGBGB
GBGBGBG
GBcaaBG
GBCBGBCB
naGBGBGG
GBGBGaanaGBGOG

UUGU«BBB G^GGGGG^GGGE G^G^^aCG
GGGGBBBG BGaGGGGG
BBBBGGBG BG^G^^^G
GGGC^^G^ G^G^GGGGG^G^ G^G^^^
GGGG^G^G G^GUGBBGBGBG BG^P^GBB

.^Bl,B BCGG^BBD
GGGBGBG^ ' jn^

GGGG^GBG "GGi^^GB GBG
GGGGGBG^ "G^GBB
GG^^BGBG BGanaGBG
BPriDnnan ' "BGBGB

GGBPaGBG
BGnGBGB
.rGBBBBGaGGG^C^
G^^^GOnGGG^^^
G^GGG^BBGBBB

nanaPGDG
GBGBBBBGGGGGG^^^^
G^^^OGGG
GGGB^^^GGD

GGGBL^,_^ G^.j^ulJP^n^G^ GHG^G^G^
GG^C*GBG G^G^G^GGBG^G GMC^G^G
G^O^G^'^^ G^C^r G^G^G^G^G^GBG G^G^G^G
G^G^Q^a G^G

G^GBBB.^a aBBBGBPa
BBCGGGCB "iGGBGbBb
GGGGBBB*) BBBGGGBG
BBBDGGGri rinGBBBBG
GGnGBBB BBBGGGBG
BBBGGCG r.jGnBBBGG

BGGGGGBH BBBQGaBa
BGBBBGGG

aaBBBGGG
BQ^aaaa
BDB^B^QG
BGaGBBBB
BGBGBGGG
QBGBGBGB
BBOBGBQB
naoaaanB

Fig. 202. Fig. 203. Fig. 204.



FANCY TWILLS DERIVED FROM FILLING
TWILLS.

Filling- twills are used as a ground work in the pro-

duction of many beautiful twill effects of peculiar appear-

ance.

A filling- twill is used for the ground weave and risers

.are then inserted to produce the effect desired.

Figs. 205 to 214 show several examples of these

weaves, the foundation filling twill being indicated by (X).

Fig. 212 gives a shaded effect; Fig. 214, the effect of

scales on a fish.
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DEFLECTED, UNDULATING AND CURVED
TWILLS.

Whenever the direction of a twill is changed a broken

place occurs. If the twill line is broken frequently enough

to change its general direction, a curved twill line is

formed which is converted into an undulating line by

combining small and large breaks in the proper order.
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Figs. 215, 219 and 220 are deflected twills.

Fig. 239a is the cloth made with Fig. 219.

Figs. 216. 218 and 221 are undulating twills.

Figs. 217 and 222 are curved twills.

Fig. 222a is the ground weave of Fig. 222.

Fig. 2 1 6a is the foiuidation twill for the undulating

twill, Fig. 21 6.

The threads enclosed in brackets are woven in un-

broken order and between each of these and the adjacent

group is found a break in the twill. The number indicates

the angle of the twill line; No. i, 45°, etc.

Each weave is indicated separately by (II).
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Fig. 219a.
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BROKEN TWILLS.

These are formed by breaking the twill so that a fill-

ing takes the place of a warp twill and a warp the place of

a filling twill.

Broken twills are distinguished from deflected twills

by having the warp and filling twills transposed instead of

having the twill line merely deflected. This transposi-

tion is repeated at intervals until the pattern is completed.

The twill line can be broken in the same weave in the

direction of both warp and filling, examples of which are

shown at Figs. 224, 232, 233 and 233X.

To avoid having too many threads in the pattern, a

difficulty that is very apt to arise with these weaves, the

ground weave and one thread more are used. Fig. 233
is an example in which the break occurs every 11 threads

and the ground weave covers 10 threads.

Figs. 223, 225. 226, 227, 22S and 229 are weaves

with the twill broken in the direction of the warp.

Fig. 223a is the cloth woven with Fig. 223.

Figs. 230 and 231 have the twill broken in the direc-

tion of the filling.

Figs. 224, 232, 233 and 233X have the line broken in

both directions.
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DOVETAIL TWILLS.

By dovetailing a twill with itself or with a different

twill, an indefinite number of twills can be made. This

dovetailing is effected by alternating one or more threads

of one weave with one or more threads of another weave.

By varying the point of commencement a new twill is ob-

tained.

By such combinations wide diagonal effects can be

obtained with a small number of shafts.

Figs. 234, 237 and 239 show twills obtained by dove-

tailing a twill with itself.

Fig. 234 is the ground twill. Figs. 234a, 234b and

234c are twills obtained by beginning the union at dif-

ferent points.
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Fig. 237 is the ground twill. Figs. 237a, 237b and

237c are dovetailed twills obtained from it.

Fig. 239 is a ground twill. Figs. 239a, 239b and 239c

are resulting dovetail twills.

Fig. 238 is a twill obtained by dovetailing two differ-

ent twills, Figs. 238a and 238b, together.

The separate twills are indicated in these weaves

by either (II) or (X).

Two normal twills dovetailed result in a flat twill; on

the other hand, a normal twill results from the dovetailing

of two 63° twills, Figs. 235a and 235b from Fig. 235.
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If two 45° twills are dovetailed in the direction of the

filling a 63° twill results.

Figs. 236 and 240 are examples of dovetailing twills

in which each has a different number of shafts. Fig. 236

from Figs. 236a and 236b. Fig. 240c from Figs. 240a and

240b.
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CROSS AND ZIGZAG TWILLS.

Cross and zigzag twills are derived from regular

twills. The first named shows the figures of a cross, the

second a zigzag line. A cross twill is oStained w-hen the

twill runs a certain distance in one direction and then

without joining runs in the opposite direction.

If the distance over which the twill runs in one direc-

tion is made too long, the cross form is lost and a stripe

effect obtained. To obtain the cross effect the threads

in the pattern are divided into four equal parts, Figs. 241

and 243.

In part i the twill line runs to the right ; in part 3 to

the left, Figs. 242 and 244.

By inserting more or less warp risers in these cross

twill weaves, we obtain warp twills, Figs. 247 and 251

;

balanced twills. Figs. 246 and 250; stitched twills, Fig.

253; or fancy twills, Figs. 252 and 254.
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Cross twills are also classed as filling twills. Figs. 245,

248 and 249: warp twills, Fig. 247; balanced twills. Fig.

246.

Zigzag twills are obtained by uniting two twills run-

ning in opposite directions in such a way as to form a

point without a break.
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According to the g-eneral direction of the zigzag h"ne,

they are distinguished as cross zigzag, Fig. 255; long

zigzag, Fig. 256, and diagonal zigzag, Fig. 257.

The last named form is obtained when the twill runs

in one direction farther than in the other.

These zigzag twills are also divided into warp twills,

Fig. 260; filling twills. Figs. 258 and 259; balanced twills,

Figs. 261 and 264; stitched twills, Fig. 263; fancy twills,

Fie. 262.
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EFFECTS BY CHANGING POSITION
OF COLORS.

As with plain weaves, color effects can be produced
b}^ changing the position of the colored threads in the

warp and filling. For stripes, warp weaves are generally

used since these produce clear effects.

With filling weaves clear cross lines are produced by
the proper arrangement of colors in warp and filling.

Figs. 265 and 266 show color effects with a warp
twill; Fig. 267, with a filHng twill; Figs. 268, 269, 270 and

271, different arrangements of colors with a 4-leaf bal-

anced twill
;
Figs. 268a, 2G9a and 271a are fabrics woven

with Figs. 268, 269 and 271 respectively; Figs. 272 and

273, with a broken 4-leaf warp twill
;
Fig. 274, with a

broken 4-leaf balanced twill; Fig. 275, with a 6-leaf bal-

anced twill; Fig. 276, with a stitched twill; and Fig. 277,
with a broken diagonal v/eave.
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EFFECTS BY CHANGING POSITION OF COLORS 5/

The arrangement of colors for the warp is indicated

at the top, and for the filling at the left hand side of the

draft ; the weave is shown at the upper left hand corner.
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COLOR EFFECTS BY TRANSPOSING
TWILL WEAVES.

Color eftects in both warp and filling can also be pro-

duced by transposing twill weaves. After long and cross

stripes have been produced by suitable combinations of

warp and filling with twill weaves, it is not difficult to ob-

tain combinations of long and cross stripes by combining

warp and filling weaves.

The method is as follows : The figure that is to be

brought out by the combination of long and cross stripes

is painted on design paper; this facilitates the drafting of

the vv^eave. This color effect is shown in Fig. 278 by (^).

In this, draft one square may represent i or more

warp and filling threads.

On the colored surface the 3-leaf warp twill is

now drafted and the remaining surface is covered with the

3-leaf filling twill, either straight or broken. Fig. 278a.

The filling tv/ill w\\\ give the reverse efifect of the warp,

twill.

{Continued on page 6o.)
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Fig. 246a.
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'60 COLOR EFFECTS BY TRANSPOSING TWILL WEAVES

The warp and filling pattern is either one light and

two dark, or two light and one dark, or three colored.

This arrangement of colors gives long stripes on a

warp weave and cross stripes on a filling weave.

Fig. 278b shows the color efTect obtained with 278a;

the warp and filling patterns are indicated respectively at

the top and left hand side of the draft. Another example

of this color effect is shown at Fig. 279, in which 279 is

the motive, 279a the two weaves combined, and 279b the

color effect. Fig. 278c is the cloth woven with Fig. 27vS.

More than three shafts are seldom used, as the tex-
"

tures thus produced are not smooth.

Figs. 280a and 280b show an effect produced by-

transposing a 4-leaf twill.

Stitched twills can also be used for these effects. See

Pigs. 281, 282 and 282a.



COLOR EFFECTS BY TRANSPOSING TWILL WEAVES 6

1

Fig. 279.
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SATIN WEAVES.

Satin and doeskin weaves give a fabric with a smooth

lustrous face.

The twill is produced whenever a warp and filling

thread stitched together lie adjacent to another pair of

warp and filling threads also stitched together. In other

words, whenever tv/o risers lie diagonally adjacent to each

other as in a 3-leaf twill, Fig. 130. If the intersections do

not come on adjacent threads, a scattered interlacing of

the threads is produced, called a satin weave, which gives

the cloth a smooth appearance. The greater the regu-

larity and the more the intersections are scattered, the

smoother the cloth will be.

The luster comes partly from the character of the raw

material and partly from the floating of the warp and fill-

ing for a greater distance.

Satin weaves are classified as regular, irregular,

•stitched and shaded.

The drafting of a filling satin weave is as follows:

—

The number of threads in the weave pattern is divided into

two relatively prime numbers, that is, two numbers which

are prime to each other, neither being equal to nor

divisible by the other. For example, a 5-leaf satin is

-divided into 2 and 3, a 7-leaf into 3 and 4 or 2 and 5, an 8-

leaf into 3 and 5, a i3--leaf into 2 and 11,4 and 9, 3 and 10,

5 and 8, etc.

One of these is selected as the rising number and

from each stitched thread an equal number of warp

threads are counted to the right along the line of the

filling; the last warp thread is stitched to the adjacent

filling thread. The next filling thread is then stitched in
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the same order and the process continued until all the

warp and fdling threads in the pattern have been stitched.

Figs. 283 and 284 illustrate this process.

Fig. 283 is a 5-leaf satin divided into 3 and 2, 2 being

used for the rising number. The reverse of a filling satin

gives a warp satin weave. To prevent rolling, the selvage

on satin weaves must be woven with plain weave or filling

rib.

Fig. 285 is a 7-leaf satin in which 2 is used for the

rising number.

Fig, 2S6 is an 8-leaf satin in which 5 is used for the

rising number
;
Fig. 286a; the same with 3 as the riser.

Figs. 287 and 288 are 13-leaf satin weaves, the first

having 3 and the last 4, for the rising number.

Fig. 289 is a 1 5-leaf satin with 4 for the riser.

Figs. 290, 291 and 292 are examples of warp satin

weaves.
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SATIN WEAVES WITH TWO OR MORE
RISING NUMBERS.

Satin weaves with several rising numbers are also

made according to fixed rules and the procedure is as fol-

lows :—The number of threads in the weave pattern is

divided into two relatively prime numbers and these again

divided into two or more parts which are used for risers

as in regular satin weaves.

In this way the warp pattern is increased 2, 3 or more

fold, according as 2, 3 or more rising numbers are used.

The filling pattern remains unchanged.

For example, Fig. 293, a lo-leaf satin, is first divided

into 3 and 7, the 7 again divided into 3 and 4, which are

used for rising numbers and alternate with each other.

Fig. 294 is a 30-leaf satin in which 2 used twice alter-

nates with 3 used once.

Figs. 295, 296 and 297 are filling satin. Figs. 298 and

299 warp satin weaves, each having more than two rising

numbers.

IRREGULAR SATINS.

The stitching in satin weaves is sometimes arranged

in irregular order to destroy the twill effect that is more

or less visible in the regular satin. There is no rule for

drafting irregular satin weaves.

Figs. 300, 301 and 302 are irregular satin weaves that

are frequently used.

Figs. 300, 302 and 303 are irregular filling. Figs.

301 and 304 are irregular warp satins.
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IRREGULAR SATINS.
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STITCHED SATINS.

The intersections of the warp and fiUing and conse-

quently the firmness of the fabric decreases with the in-

crease of the number of the threads in the pattern. For

this reason satin weaves are generally drafted on a small

number of shafts.

This difficulty with the larger satin weaves can be

partially remedied by adding risers in the filling weaves

and removing them in the warp weaves in such a way that

the float of the threads will be shortened without destroy-

ing the general effect.

The farther this process is continued the more does

the weave lose its satin character and assume either a

twill, Fig. 309, rib or other form.

Shaded effects are produced by inserting risers at

certain intervals in the satin weave. This shaded effect

can be brought out very clearly by using contrasting

colors for warp and filling. Figs. 318 and 320.

A 5-leaf satin with 2 picks in the shed is usually used
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.
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in place of a lo-leaf stitched satin, Fig. 308. Various
forms of stitched satin weaves are shown at Figs. 305 to

3T7.

Figs. 305a and 308a are fabrics woven with Figs. 305
and 308 respectively.

Figs. 318, 319 and 320 are shaded satins.
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CORKSCREW WEAVES.

Corkscrews are derived from either satin or twill

weaves. They resemble rib weaves, but are distinguished

from these by having the rib running neither across nor

lengthwise, but diagonally.

Corkscrews with uniform ribs are derived from satin

and twill weaves with an odd number of shafts.

Warp corkscrews are obtained by adding points

either upwards or downwards from the risers of a satin

weave, Figs. 321 to 325.

Fig. 323a is the cloth corresponding to Fig. 323. A
filling corkscrew is obtained by setting risers either to the

ri2:ht or left of the risers of a satin weave, Figs, 326 to

329. Fig. 326a is the cloth woven with Fig. 326.

For warp corkscrews satin weaves are used in which

2 is the rising number.

For filling corkscrews the smaller part of the number

of threads in the pattern is taken for the rising number;

for example, a 7-leaf satin is divided into 3 and 4, a 9-leaf

satin into 4 and 5, 3 being used in the first and 4 in the

second case as the rising number.

The reverse side of corkscrew^s is nearly the same as

the face.

In warp corkscrews the filling is invisible; in filling

corkscrews the warp is invisible, consequently the cost of

such goods can be easily reduced by the use of cheaper

material for filling in the warp weaves or for warp in the

filling weaves.

The corkscrews so far described have but two ribs

which lengthen with any increase in the number of shafts.

It is possible, however, to make corkscrews with four ribs

in the pattern, and being smaller they produce a finer face

on the goods. The back of fabrics made in this way is

very different from the face, but the feel of the goods is

much better.

The filling satin indicated by (X), Fig. 330, is first

drafted ; the best results being obtained by using 4 as the

rising number. The satin risers are then connected by

inserting the risers indicated by (), then the resulting fill-

ing ribs are filled in as indicated by (II). Figs. 330, 331

and 332 show weaves of this kind in common use.
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Corkscrews can be formed by dovetailing with itself

a twill having an odd nnmber of shafts.

Fig. 323a. Fig. 336a.
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Fig. 330. Fig 33 r.
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CORKSCREWS WITH RIBS OF TWO OR
MORE SIZES.

These weaves are obtained by using floats of uneven

length, Figs. 333 to 336. Fig. 333a is a sample of cloth

corresponding to Fig. 333.

Corkscrews with two different sizes of ribs require

twice as many warp as filling threads in the pattern.

Three different sized ribs call for the same number
of threads in the warp and filling; four different sized ribs,

tv/ice as many threads in the warp as in the filling pattern.aacaaa^cj
^^loQiiDan
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iDnGDODnonna
norioD
aoDooa
iloaDona

uiiDnnGoc
iincnonc

DGDC:ilDDa I

DDDDGDCn I

noonGnDoli

Fi.?' 333-

GBGBBDaG|aBGaGaualaaao*aGa
GaaGBDaalGaGBGaaGlaGaaaaGa
aGauaaOB GaoBaGaa aaGaGaGa
anaauaGBlOBBGaGaalQaGaGaca
BaGaGaoa|aGaGaaGBlGBoaGana
BGaGaaalBGaaGBGa GBGBGBBG
GBaBBDBDlBBPBGBGBlOBGBBQBG
IGBBGaOBBlOBL BGaGBI
BGBOaacBlGBCaGaGB
aGBBGaGBlCBGBGBBC
BBGaGBnalGBGBBCBC
BGaGBQB GaaGBGBa
caGBoaGBlaL ac^acal

acacaaoa
BGaaGBOB
aa::aoBGB

Fi< 3^4-

aaaaaaG
aaacBGBB
arjaGBBOB
BGBB^BGB
BBGaGBOB
GBDi_
aaCBBGBG
eBBGBOBG
GBOBOBG

BGBGBDBB
BGBnL____
BriBBGBGB
BB3B.''BBf1
. iBUBBOaU
BBUBGBlJ
BDBG>iaBr
BaBGBBCI
BOBBOBDI
BBGBGBGB
BGBGBGB
BGBGBBG

CBGBGBBG,
BDBBGBG
GBBI'JBGBr
BGB_GBaB_
BDBGBGBB
aoBnaa b
BGaaoBaB
aaGBGaaG _
GBGBBGBG B

Fi£

. aBGBGB
aaa^GBGB
GBGBGaOB

BQaaaBGB

•naaGB
BQBOBGB
BGBGaa JaGBB a 1

oaaGB~BBaaaa b
oaauBGB
iaaaGana

piacBoaa
ajanai'ja
a 'laaoBGl
BaGBGBGa
:BGaGa"B
GBLacaaa
CBGanaajiiaa a~

a&aSa-)alaGaQaUBQ
a;:anBBG|aoaGaGBa
Ga&aa^aG|a::a.:iaaQB
BBL-BCDaplaGaaDBQa
auaDaaaDlBB-iBGana
BDaGaaaalGBGaGBBa
B-'a-iBBnBirai'^BBnBG

BGBGBGBBGBGanB
BGBGBB.BGaa^BQ
BBDaGBG
BGBGBGBG
BGBGBGBB
aGBGBBGB

aaaaGB^
aQaGBGa;^
BGBGB imm
BGaGaaua
BnaaoBi.B
BBgaGB-^a
iaaDBBG
GBoaaGBG

Fig;.

BuBB.-aCBIUaBGBIJBB
aaDBca^alBGBoaaga
BOarBBLjIanaauBQa

GanaauaGlaauBGBDB
''.aaijBGBalaaaBGBGa
a .BGaaualaaaanBCB
BCBBGBGalOBaaoaBG
aaDBGaaalaaDaaaaQ

3.36.

Fig. 333^1- Fig. 3383. Fig. 342a.



FIGURED CORKSCREWS.

Figs. 337 to 341 are corkscrews showing figured

effects.

In Figs. 337 and 339 the twill is curved. Fig. 338 is

a zig-zag eiTect. Fig. 338a is a cloth corresponding to

Fig. 338. Fig. 340 is a corkscrew with a graduated rib.

Fig. 341 is a mosaic effect.

Each weave in a draft is distinguished by a different

kind of type.
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STITCHED CORKSCREWS.

Owing- to the long floats of the threads, corkscrew

fabrics made with a large number of shafts handle loose

and slazy. To remedy this difHculty without changing

the appearance of the face, single points (risers or sinkers)

are inserted to increase the number of intersections.

In warp corkscrews these points are inserted where

the warp threads float on the back and in Figs. 342 to

348 are indicated by (I!).

In filling corkscrews these points are inserted where

the filling threads float on the face, and in Figs. 349 to

353 are indicated by the white squares. Fig. 342a (see

page 70) is the cloth corresponding to Fig. 342.

This stitching of corkscrews makes the rib somewhat

flatter and the back acquires more of a twill character and

warps so woven run harder in the loom.

Warp corkscrews as well as warp satins are generally

woven with the back side up. This makes the weaving

easier and gives a clearer shed and better goods.



STITCHED CORKSCREWS
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CREPE WEAVES.

These are obtained by inserting risers in filling satin

weaves, which gives the goods a conglomerate appear-

ance.

The more mixed the appearance is, the better is the

crepe effect. The points must be inserted in the satin

weaves so as to produce neither long, cross nor diagonal

lines nor figured effects.

In the best crepe goods both warp and filling come

to the surface to the same extent.

Samples of crepe weaves are seen at Figs. 354 to 362,

the satin weave being indicated in each case by Fig.

336a (see p. 76) is the cloth corresponding to Fig. 356.

In Fig. 363 the satin weave is drafted on alternate

threads.

Crepe weaves are derived from plain, rib, twill and

other weaves. The ground twill is first drafted and then

points are either inserted or removed.

Fig. 364 is derived from a plain. Figs. 365 and 366

from a rib, Fig. 367 from a twill, Figs. 368 and 369 from

a cross twill, and Fig. 370 from a broken satin weave.

Fig. 371 is a crepe weave obtained by dovetailing a

stitched twill with itself running in an opposite direction

(a., b).



CREPE WEAVES 75
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FIGURED WARP-SATIN AND CORKSCREW
WEAVES.

In both warp-satin and warp corkscrew weaves the

filling is nearly invisible. This enables the designer to

produce figured effects by bringing the filling to the face.

The effect is heightened by using contrasting colors for

the warp and filling. The contrast must not be too strong,

otherwise the filling will show through the warp in the

ground work.

A weave with a polka dotted pattern is shown at Fig.

372. Fig. 372a is the motive tliat is transferred to the

weave draft, Fig. 372. The motive has 4 threads and the

weave draft 28 threads in the pattern, consequently each

thread in the motive corresponds to 7 threads in the draft

and the dots are produced by causing the filling to float

as shown by (X). Fig. 372b is the cloth corresponding to

Fig. 372. Figs. 373 and 378 are figured effects on a warp

satin.
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FIGURED WARP-SATIN AND CORKSCREW WEAVES

Figs. 372, 374, 375, 376 and 377 are figured effects

on a warp corkscrew. Fig. 377a is the cloth correspond-

ing to Fig. 377.
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COLOR EFFECTS.

The appearance of the goods woven with satin

weaves can likewise be changed by using different colors

in warp and filling. With decided warp weaves the colors

are introduced only in the warp, since the filling is almost

entirely invisible and consequently the introduction of

more than one color in the filling is useless and sometimes

injurious. Warp satin and warp corkscrew weaves serve

for stripes and the effect is changed by varying the ar-

rangement and shade of the colors in the warp ; the filling

is usually made with one color. Beautiful effects can be

produced with corkscrew weaves in combination with

colors in the warp.
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I^ig- 379- Fig. 380.

Fig. 383b.

Figs. 380, 381 and 382 are examples in which the

warp pattern is indicated at the top of each weave. Fig.

379 is a stripe effect produced b}'" colors in the warp of

the satin weave. Patterns produced by the use of more
than one color in both warp and filling are shown at Figs.

383, 384 and 385.
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Fig. 383 is the weave; Fig. 383a shows the color

effect.

Fig. 384 is the weave; Fig. 384a is the color effect.

Fig. 385 is the weave; Fig. 385a, the color effect. Fig.

383b, on opposite page, shows the cloth.

The warp pattern is shown at the top, the filling pat-

tern at the left of the drafts showing the color effects.
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DRAWING-IN DRAFTS.

The drawing-in shaft is of great importance in shaft

weaving. It enables large patterns to be woven on a shaft

loom that would otherwise require a jacquard head.

The advantages of a practically arranged drawing-in

draft are:

1. Reduction of the number of shafts,

2. Easy manipulation by the weaver,

3. The production of designs having a large number
of threads in the pattern,

4. Advantageous distribution of the heddles,

5. Saving of the warp yarn,

6. A clear shed.

In reducing the number of threads by cross drawing

-

the warp, the threads intersecting the filling in the same
order are drawn on the same harness.

The harnesses with the greatest number of heddles,

also those carrying the threads making the greatest num-
ber of intersections with the filling are placed in front next

to the reed.

The shafts with the least number of heddles and.
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^2 DRAWING-IN DRAFTS

those carrying the threads making the smallest number of
intersections with the filling, are placed at the back.

To make the drawing-in draft more readily under-
stood by the weaver it is drafted in the direction in which
the twill runs. The number of shafts depends somewhat
upon the set of the fabric; the more threads there are in
the warp the more shafts are required in order that too
many heddles may not come on individual shafts and
cause chafing of the yarn in the harness.

Drawing-in drafts are either straight or cross.
Straight drafts are shown at Figs. 386, 387, 390 and 391.

Various forms of cross drafts are shown at Figs. 388,
389 and 392 to 398

:

Scattered or satin, Fig. 388.

Pointed, Fig. 392.

Broken, Fig. 393.

Grouped, Figs. 389 and 394.

Double, Fig. 395.

Manifold or Corkscrew, Fig. 396.

Divided, Fig. 397.

Intermittent, Fig. 398.
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PIN CHECK WEAVES.

These form small squares or dots; the smaller the

squares the better the appearance of the goods. For this

reason these weaves are specially suited for close set fabrics

made with fine yarn.
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Fig. 402.

Fig. 401a. ' Fig. 412a.

The color pattern is made to correspond to the weave

pattern. Balanced weaves with either 4 or 8 shafts give

the best results.

Figs. 399 and 400 show the method of drafting a pin

check weave. "At "a" is the ground weave; at "b" this

weave is reversed the warp taking the place of the filling

and the filling the place of the warp; at "c" and "d" the

weaves are the reverse of "a" and ''b".

Figs. 400 to 412 show the more frequently used pin

check weaves.

Fig. 40 T a is the cloth woven with weave shown at

Fig. 401.
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Fig. 4T2a is the cloth corresponding to Fig. 412.

In pin check goods the warp and filling should have
the same set, that is, the same number of threads per inch,

and the warp should be reeded so as to divide the weave
pattern into even sections.
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CHECKERBOARD WEAVES.

These are pin checks made on a larger scale. They

show balanced twill lines radiating from a central point as

at Fig. 413, or a regular checkerboard effect as at Fig.

420.

For the first named, balanced twills only are used,

Figs. 413. 415 'ind 416.

Fig. 414 shows the color effect obtained with Fig.

413 by alternating two light and two dark colors in both

warp and filling.
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Fig. 421 is a combination of a basket and twill.

At Fig. 415 the weave or loom chain is shown at "a"

;

the drawing-in draft at "b"; the method of reeding at "c"
by (X); the weave pattern at "cV. "i" indicates the first

and "24" the last pick in the filling pattern chain.

For the genuine checkerboard patterns, as at Fig.

A; page 90, all pronounced warp and filling weaves are

used, Figs. 417,. 419 and 420. The draft is made as at

^^ig- 413. t.'Ut instead of reversing a balance twill the ef-

fect is produced by alternating a warp with a filling weave.
A checkerboard effect can be obtained with a rib or

with a corkscrew weave by alternating the regular weave
with itself turned around 90°, Figs. 418 and 422.

The effect is obtained by the alternate appearance
of the warp and filling on the face, and can be greatly

increased by using contrasting colors in warp and filling.
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IRREGULAR CHECKS.

Various designs are produced by grouping small and

large squares and oblongs made by alternating warp and

filling weaves.

The motive is first drafted as at Fig. 423a for Fig.

4.23, and Fig. 424a for Fig. 424. The motive is then

transferred to the drafting paper to cover the number of

threads already decided upon for the pattern. Each

square in the pattern must contain an even number of the

ground weave patterns. The warp weave is then drafted

on the colored squares and the filling weave on all otheru
Fig- 423.1a
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squares, Figs. 423 and 424. Fig-. 424b is the cloth woven
with Fig, 424.

The white spaces at the top and side of Fig. 424 indi-

cate that the threads opposite each are taken 4 times.

Other motives are shown at Figs. 425, 426 and 427.
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HONEYCOMB WEAVES.

The high and low parts oi these characteristic fabrics

are formed by different intersections of the warp and fill-

ing.

Where the warp and filling threads float the farthest

they lie on the face of the fabric causing a raised effect.

Where they intersect each other frequently the low parts

of the honeycomb weave are found.

For this reason these weaves require a certain group-

ing of loosely and tightly intersecting threads. Their

construction is shown at Figs. 428 to 433.

Fig. 428a,

Fig. 428a is the cloth corresponding to Fig. 428.

In all of the above mentioned drafts except Fig. 430,

two diagonal twill lines are drafted over the warp pattern

and are shown by (><). One of the enclosed squares is

then filled in with warp risers.

Figs. 434 to 437 are other examples of honeycomb

weaves.

By using yarn that can be felted or shrunk the honey-

comb effect is heightened in the finishing process.

Beautiful effects can be obtained by using bright

colors in the warp and filling.
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HAIRLINES.

It is frequently necessary to produce hairline effects

at certain places in the design. For this purpose the

weave is drafted to fit the color pattern.

The motive is first sketched and then the warp color

pattern is arranged to correspond.

The fining pattern is then drafted. The colors in

the filling must be in the same proportion as those in the

warp. Th^ color that forms the greater part of the warp

must also form the correspondingly greater part of the

filling.

For example, if the warp is composed of two colors

in equal proportions, the filling pattern will be i and i

or 2 and 2. If, however, there should be three times as

many threads of one color in the warp as of another the

filling pattern will be 3 and t, that is to say, three picks

of one color predominating in the warp and only one

of the other in the pattern.

The weave is now drafted in such a way that the

warp threads of one color always intersect the filling

threads of the same color. In this way, all of the filling

threads of one color in the warp are raised over the

threads of a different color in the filling and low^ered

•only under the filling threads of the same color.

Where several colors are used in the filling each

ihread must intersect the warp but once in the warp

pattern.

Figs. 438 to 444 are examples of hairline weaves.

Figs. 441 and 442, each show two filling patterns for

the same hairline effect.

The warp pattern is shown at the top and the filling

pattern at the left side of the draft.

Fig. 441a is the cloth corresponding to Fig. 441.
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PATTERNS MADE BY VARIATIONS OF
SINGLE WEAVES.

Large weave patterns are made from a single weave

by a variation of the drawing-in draft and by reversing

the weave in the direction of the filling.'

Figs. 445 to 450 are examples of these efifects.

Fig. 445a is the cloth woven with Fig. 445.
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The drawing-in draft is shown at the top, the reversal

of the weave in the filling at the side and the ground

weave in the upper right hand corner of all except Fig.

450, where it is shown in the upper left hand corner.
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COMBINED WEAVES.

A large number of weaves are capable of being com-

bined in the same fabric, forming stripes or plaid effects-

in the finished goods.

The selection of the weaves depends to a great extent

upon the character of the material. In most fabrics a.

smooth face is desired.
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For goods made of woolen or felting material only

such weaves can be com.bined as have practically the same

number of intersections in each. In woolen fabrics the

parts woven with less intersections shrink quicker than,

the other parts, causing a bagging of the cloth.
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For goods made of cotton, linen, silk or other non-
felting materials, less care need be taken to select for the

combination, weaves having the same number of intersec-

tions, because an irregular shrinkage of the different

weaves does not occur in finishing. The irregularities in

the fabric are removed by sizing, dressing and pressing.

Fig. 453a. Fig. 454a.

If several loosely w oven threads alternate with others

more tightly woven a tight and a loose stripe result. This

irregularity of tension develops in weaving, causing much
breaking of the threads and a rough, imperfect fabric.

The irregularity of the tension is caused by a differ-

ence in the intersections of the threads, the warp threads

with the greater number of intersections "take up" more
in length.

r
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To overcome this difficulty separate warp beams are

sometimes used for each kind of warp. The increase in

the number of beams makes the weaving more difficult,

increases the cost of the goods, and is therefore avoided

if possible.

Figs. 45 1 to 463 are examples of combination weaves
used for stripe effects.

Figs. 451a, 452a. 453a and 454a are cloths woven
Avith Figs. 45 T, 452, 453 and 454 respectiA^ely.
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Fig. 462a is the cloth woven with Fig, 462.

The 10 and 5 opposite the warp threads enclosed in

brackets in Fig. 461 indicate that these threads are to be

taken 10 and 5 times respectively.

Plaid effects are produced by the combination of long

and cross stripes in the same weave. Figs. 464 and 465.



MOTIVES FOR FIGURED EFFECTS.

Figs. 466 to

effects.

486 are motives for various figured
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^GnHnĤnaDHaaouaManouHHin(?^UHDaRBaaaaBMHaaaa
noHBauaaaaa
MaaaaaaaNDnoaaaG
aauaoaa-'' 'aana

Fig. 467.

aannDODDB.r' :nnp
aaaaaaaaaaaaaaa
aauaaaooaaaaaaa
aonaQDDDaoDnQDOaaDDDnQDaa
aaaaGaaQGaaBDaaa
DaaacaaaaaaooaaDaaaaDaaaaaa
aQQDOnaDBClDQDD
DBaaaBBBaaBGoaaa
BBaaaaciGBBaaBau
aaaQDDnDBQJDDCIQDDBDDaDaaDBQ

BaaDQBBDaaBBDBBa
cBBBaaaDBaaaaaaaBoaaaQDaaDD

Fig. 468.

anr-DBaaflisDDffafflDj • • . OamcVigBEBaadanaCBaBaBBBSBBiQiBB • t • BBBnaBBaBBaaaaaG
auaaDcaaGSafaoM * GaaaGaaaGaaaDaaa
GDQBGnnaoaciGCDa ai:?aGnaBGcaBaaaaL'

Gri
BBrjGBBGGBBDCBaGG
an-nBorinBGGGaGGi-j'caaiGBBB
G. . -LiaBGGBB

- ..n, aGGGaGGija
:.JBBRGBBaGaBBU
^'jBBGaaBGGaBGa
a-;GGa:)GGanaGaQGa
GaaaGBaaGBBBUBRa
OGaBDGaaaGBBGGaa
DDGaGGUBGDDaGBGa

Fig. 469.

GGBGnaaGcaagGGjiL'
GaGGGaasEBgAaaQQ
•uMGaaaGannaa Bcj
'^gacBaaaiavGaaa

,

' EnSCDoagaaiKDQCBi?
BaG&jwaaGacGGBGa
CaBGBaanaaaQBBBn
GBBBaaaBGaaaGaaa
GGBGGnaGGGBLIGGBU
GBi iCGBGGGaGGaana

GGBGacaGGQaaQQau

Fig. 470.

BGGaaaaGaoaaaGGD
WGGaaGOaaGQaaGG

. . . aaaGaaaGaaanaaaa
• , . ficcaGDaaDDaauGGB
; aajpaBGGBBGGaaGGB
. • •aaCaBBGaBacaBBOB
• • •aBGCaBGGGBGGDBG

nGaBGGBBGGBBGaaB

aaaaGaaaGBaauaBB
BaGGBQDGBGGGBGDU
BaGaaBGGBBGGaBaa
BBBGaBaGBBBnaaao
UGDanGDaaaaBGnaB

Fig. 47 I

•

BGGGaBBGBBBGGGaBaGaa
BoaaaaaGGGaGBBaGaGGa
oGBGQGaaaGi ^aajnaaaBG
BBBGaGGcanaaBQaGGGaa
BaGGBBBGaaaGGGBBBGaB
BBGaaaGGGaBaGBaaGODa
naGGGBGaaaGaGGuaGBaa
BBBGGGaG.^GBaaGGCBGa
noGBnaaaGB inGBGaaaGB
aaGBBa: iGnaaaGaaaaGGB
aGGraaaGaaaGGGaaaDBB
BaaaBGaGaDBcaaBGaGaG
GGaGGaBaaaGGBGaGBaBG
BBaGaGiiaBaBBaGar^aGBG
ariG^iBBBr'aaaG./.GBBBTJBa

GGBaaaBGaGaGGGBBaaaGGaaG'
GGBDBQaaaoaGaaaGaGGaaGBG
BaBBaaGaaGGQaaaaaaGaGGGa
GGBGGaaaaaGGGGBGGaBBBBGn
GCBGGa-BGaQaGGBGGaGBGGGB
^''GaBBBBGGGBGnGBBaBBGGDa
BaGGaaGaGaaaBBGGaacGaaaa
GaGGGBGaaGGBGBGaGaaCBGGB
BaaaGGGGaGaaaaBBGGijGBGGa
GBGGGGaaaaaGGaGGGGaaaBaG
GaGGaGGGaGBGcaGCBGaaariBG
BGGGBG:~;GaBaaBGGr:aGGGaaaa
^BaaaGGGBGLlGBBBaaGGGBG
llEaLlBGGBGGaGGGaGBGGBaaaG
iBaBBBGGBGGGGBaaBBGnaDaaQ
GGBGGRaaaBGGGGaGGBBBaBGG
GGBGGBGBGGGBGGBGCBGBGGGB
GGGBBBBBGGCBGGGBBBBBGnGB
BBGGUBGGr.BBBBBGGGBGGGBBB
GBaGGBaaBGGBGBGGaBaaBGGB
BBBBGOaGBGGBBBBBGGGGBGGB
BGGGGBBBBBGGBGGGCBBBBBG

BBBnBGBBBGBBBGBGBBBG
I 'GBRBGGBBGGQBBBGaBBG
BGOBBBGnDBBGGBBBGGaB
BBGBGBBBGBBBGBGBBBGB
UGBBGaGBBGCGBBaaGBBG
BBBGBBBGBGBRBGBBBGBG
BGGGBBGPBBBGi' :::BBGGaB
UGaBGaGaaaGGaaGCGBBBaBGaBBGBGaaaGaBBGB
BGGGBBGaCBBGGGBB''iGOB
BBBGBDBBBGBBBCBGBBBG
GGBBBGGBBGGGBBBGGBBG
BGGBBBGGGBBBGBBBGGGB
BBGBGBBBGBBGCBGBBBGB
GGBBGGfnBGGGBBGGGBBG
'BBBGBBBGBGBBBGBBBGBG
BGGGBBEiCBBBGUGBBGGBB
l.lGBBGaGBBBGGBBGOGBBB
GBBBGBBBGBGBBBGBBBGB
BGDDBBGaGBBGGGBBGGDB

Fig. 473- Jt^ig. 474.
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ooaBaBaMnnBiiii^aoSSHHSSo
naBHBHBnoanaaSDnSSiiaoBDDQaSaDSnn
22SSRSS°°D"aS"Daaoaag
aBDDDDaDOBOOaDBD
R52222SQS"OD°D"CiyBBaaaaDOBBBBBaa
aBBDaaBBBaaooBBa
DaBDDBaanoBatjBDa

Fig- 475-

BoaaoDaanaDaaDa
BaaaaDBBBnaDBBaa
GBaaaDDBBaanGBBii
DoanoaDDaQDaaaBD
BgODBBBODDBBanCD
aDDBaaDaGBaaaaoB
DBgQBagaDQBDDBDQ
aaBnaDBBBDaDBBBa
.jaaBDaDBaBDUDBaa
nuBDaaoaaDDBDaBn
BngoaaBauDBBBnSbpBaBODDaaaDDOB
aaaoaGBBanaoBBBa
caaaaaoBaaDDaaBB
DCBDDBDDBDOBDDBQ

Fig. 476.

BGaaBBaDBOOBBBB
BBaaBaBaBiaoBGii
QgBBQDQBQOBBOGai
GGBGDaaanoBGuaB
22SSS!RH"°"""""aBBBBGBGGBBBBGBQa
DaSggDBBDDBnGGBB
D2"pnnBnDCBaoa»a
BBGGBGBaBBGDBGaa
aDSSaDGaaGBBGaaa
ySaaaGGaaaaaaGUaGBCGBBBBGaGa
SBSSBSSSBBKSBSS

Fig. 477.

naGaBBBaoDaGBBBB
nRR2SRS"""OODOBBoaaagoQaGDaaDGaa
oggagonaaDOBaoGB
aBoaQaaaaaGGdo
goagoaiioaSBQaaBa
qgagGQaDODaDDGBD
GaggBaBaGaaGBBBB
aaggggaaaaaoGGaa
gggBGDaaQGDaaaaa
oggBygQaaGGBODGB

Fig. 478.

aacBBn-Gaaai.
BBGGGGaaaaGGOoii
BGBBGGaGBGBBaGa
BGGaGBGaBQGBGBGB
GBBBBGagnaBBBGG
BBBBaGGGBiBBaQQa
BgBgQBBaBGBOGBBG
BBGBDBGGBBGBGBG
nOGBBBBGGGGBllBB

BBGOGGBBBBGGaOBB
BGBBDaBGBDBBGaB
BCaBGBGBBaaBGBQB
CBBBBaGGGBBBBaa
BBBBgggGBBBBQGGO
5g:82MgSg:gSSSB

Fig. 479-

gBGGBBBBGBQGBBBB
BBGGBGBBBBGOBQBB
gGBBDGBGGGBBGQBQ
ggagGGBBGOBaGGBB
BgaBBBGOBGBBBBGQ
BaaBGBGGBaaBGBGS
ggGBQaBBaaraaaBB
ggBBQGGBDDBBGaGB
gaGGBBBBnaGGBBSB
BBGGBGBBBBGaBGBB
DgBBaQBaDQBBGGBa
ggBGOGBBGaaanGBB
BgBBBBGGBGBBBBOn
BBBBgiGGBBBaGBGO
aaGBQaBBGaGBGQBB
QaBBGGGBaaBBGGGB

Fig. 480.

OmBaDGBGGGBaGDBn
gqgBBBBGGGGBBBan
aBGDGaaaBBGGaoaai
gBggGBGGGBGGGBaa
gBGgQBaaaBGaaBGG
OBBBBGGGGBBBBGGG
BBBBGOGGBBBBQaaaB
ggQBgOGBQGGBDaGBQ
gggBaGGBGaoBaaaBO
GgggBBBBGGGGBBBBO
BBgGaCBBBBGGGOBaB
ggBganaGQQaaQcaaa
ggBGnaaGaaaGGQaoG
gCBBBBQaCGBBBBGQG
BBBBGGGGBBBBQnCGB
sbb:s8b:8B8:sb8;b

Fig. 481.

BaGBGDCBBBaBOGGB
OggBBBaBOGGBBBCB
aaBBGBGGGBBBGBGG
aGGGBBBGaGGGBBB
BaBGGGBGBBaGGGBC
GaBDBBBGGGIGBBBQ
BQBBBGGGBGBBBGDG
BGGGBGBaBGGGBGBi
BBQBGaOBBBQBGGCB
gaOBBBGBQGGBBBGB
GBBBGBaGQBBBGBGG
OBGGGBBBGBaGGBBB
BBBGDaBCBBBGnGBO
GBOBBBGQDBGBBBG
BOBBBaGGBaBBBOGG
BGaCBaBBBOGGBaBB

Fig. 482.

BBCGGBaaBBaaoBGDa
BDGGGBBBBOGGGBBBB
gaaBBBBGaoGBBBBaa
ggBBGCBOGGBBGaBGa
GBaOGBBGDBGCGBBG
BBBOaaOBBBBGUGGBB
GBBBBGaGDBBBBGGCG
OBGaBBGGGBGQBBaGC
BBaaGBGGBBaQaBGGB
BGGGGBBBBGGGGBBBB
QCGBBBBOOGGBBBBaa
GQBBQDBaaOBBGGBGG
aaBGGGBBnCBGGaBBG
BBBGaGGBBBBGGGGBB
BBBBGaGriBBBBGaGG

aBGQBBGCGBGQBBGGa

Fig. 483.

nGBaGBDQaoBOGBaa
BBBBBBGnBBBBBBG
BBBGGBBBBBBGGBBB
gBgagGBCGBaaGGBG
JBGQQQBQQBaGGC'Bn
BBBGGBBBBBBGGBBB
gBSBBBanOBBBBBBD
QaaaGBDDacBQQBaD
DgacGBnGaaaaaaGG
gaaBBBBGQBBBBBBG
aaBaGBBaBBBGGBBB
gBogGgBQaBaGGaBo
gBganGBaGBnaoGBG
aaagGBBBBBBGOBBB
gBBBBBaGGBBBBBBG
GBCGBaDGGBGaBGa

Fig. 484.

nGBGaBCGBGCBaaBa
BBBGGGBKBGGDBBBG
BBBGGGBBBnnQBBB
nBaGBaaBDCBacBGG
BQGGBBBGCDBIBCGG
OaaBBBGQGBBBGGGB
GBnGBGGBGGBGGBO
BBgOGBBBOGGBBBG
BBBGGGBBBGGGBBB
QBaGBGGBGaBCGBaa
BaaOBBBGaaBBBGOG
GGGBBBGOGBBBGOGB
nGBQaBGCBGaBOGBG
BBBGDOBBBOGGBBBG
GBBBOGUBBBGOGBBB
BQGBQQBGGBGaBaG

Fig. 485.

GGGBBBBOGGGBBBB
BBOanGBaiBBGGaDBB
BGGBGGCBBGGBaaGB
GGCBBGGBGGOBBDGB
QaBBBBGGGOBBBBan
BBBBGCQCBBBBGDna
aBBGGDBaOBBDQCBG
GGBGGBBnQGBanBBn
naaCBBBBGnDGBBBB
BBGGGCBBBBaGGCBB
BGGBGGGBBaGBaGGl
GGGBBnCBaDGBBCQB
GGBBBBGGGnBBBBGP
BBBBQGGCBBBBGGna
GBBCGGBGaBigaGB'

;

QCBGCBBDGGBGGBBLi

Fig, 486.



The textile WORLD
is a handsome illustrated monthly magazine of over 200

pages. It is the leading publication devoted to textile manu-

facturing interests, and is recognized in this country and

abroad as the authority on all matters pertaining to textile

processes and progress. Each issue contains articles relating

to the processes in woollen, cotton, knitting and silk manu-

facture, from authorities in their respective lines, and describes

the latest improvements in textile machinery coming on the

market. It makes a feature of personal record, and has a

most perfect chronicle of mill news, textile patents, etc. It

invites correspondence from practical men, and pays liberally

for accepted articles. Its Questions and Answers Department

answers free of charge queries relating to textile matters ;
and

mill men and overseers who wish advice or information in re-

gard to any difficulties they may encounter in their work are

aided by the practical suggestions not only of the editorial

staff, but of experts in different departments, with whom ar-

rangements are made for consultation.

Subscription price, $2 per year for United States, Canada,

and Mexico.

In foreign countries, $3 per year.

THE TEXTILE WORLD OFFICIAL DIRECTORY OF THE
TEXTILE INDUSTRIES

is pubUshed annually in the spring. It contains about

500 pages and over 20 textile maps showing the location of

all the mills in the United States and Canada. It gives full

information about each mill,— officers, kind of goods made,

etc. ; also lists of manufacturers' selhng agents, dealers in raw

material, textile machinery and supphes.

The price of Directory, Office Edition, $2.50 ;
Travellers'

Edition, $2.

Combination price of Textile World one year and Trav-

ellers' Edition of Directory, $3-

GUILD & LORD, Publishers . . Boston, Mass.



LORD'S TEXTILE MANUALS,

This IS the name of a series of practical handbooks on textile subjects
written by acknowledged authorities, and intended to present the subjects ofwhich they treat m a clear, concise, and systematic manner, so as to be helpful
to students and beginners, and at the same time valuable to more experiencedmen and experts as books of reference. " A Manual of Weave Construction "
is the first of the series, and will be followed shortly by others now in pressand in preparation, of which the following is a partial list :—

I. Manual of Weave Construction. Kastanek. Systematically arranged
with explanation of the foundation and derivative weaves for harness
looms. Published.

II. Finishing Wool and Mixed Fabrics. This handbook describes the
early methods of finishing, and shows how a knowledge of them is of
value to the timsher of to-day, and also describes at length' the modern
processes of finishing, taking up the different classes of fabrics in
detail, also methods and machinery.

III. Manual of Power Knitting. Herington. No complete handbook
until this, has ever been published describing American methods of
knit goods manufacture. This manual describes in detail the different
classes of machines used in the manufacture of hosiery and knit goods
both spring and latch needle. It describes and explains the different
stitches, and gives valuable information to manufacturers and knitters
It IS profusely illustrated with engravings of both machinery and fab-
rics, stitches, diagrams, etc.

IV. Wool Picking and Carding. No complete treatise on this subject has
been published in America during the last twenty years. Chapters on the

•subject have been written in connection with more complete books on
the subject of woolen manufacture

; but this little manual will describe
in detail the adjustment and care of all the different machines in the
card and picking room and discuss the different troubles which con-
front the carder, and suggests remedies for their correction. The
book is written by Sam Driver, one of the best-known carders in the
U nited States, and with probably wider experience in different mills
than has fallen to the lot of any other wool carder. It embodies the experi-
ence of his lifetime, and he has withheld nothing of value that will help
his fellow-craftsmen. His articles in the Textile World have been
widely read and met with very favorable reception.

V. Dyeing and Bleaching of Cotton Yarn and Knit Goods. This manual is
prepared by a practical dyer, who knows just what dyers want to know
and, better still, knows how to tell it. While it will be scientifically
accurate and technically correct, it will be written especiallv from the
standpoint of practical work in the dyehouse and bleach ery,' describing
apparatus best adapted for different purposes, telling how the goods
should be handled and all the details which are too often omitted
from pretentious works on dyeing and chemistry.

VI. A Vest Pocket Memoranda for Cotton Weavers. This little book while
not one of the regular textile manual series in point of size, is full of
valuable mformation for overseers, second hands, section hands andloom fixers in cotton weave rooms. It is prepared by the superintend-
ent of a cotton mill; and, while containing many rules and calcula-
tions that have been printed before, the whole subject is presented
from the standpoint of the every-day mill man, and much new infor-

.
mation and many suggestions are given here for the first time. It is a
little book that can be slipped into the vest pocket and easily con-
sulted as occasion requires. Price will be 50 cents.

GUILD & LORD, Publishers . . Boston, Mass.
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