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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 weav-e 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 wall 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 Avoven 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;



INTRODUCTION

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

formed b)'^ 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

\'.;"'^MtSiiS*jif>i*

.\:

Fig, 2a.

Fig



INTRODUCTION

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- 3-

Ficr. ca.

Fig". 5,

The space between two adjacent upright lines repre-

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

zontal lines a filline thread.



INTRODUCTION

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. 6. Fig. 7

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.



INTRODUCTION

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

liooks as there are threads intersecting the filhng 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 warp 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 number 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 groimd -weaves.



Ground Weaves and their Derivatives.

PLAIN OR COTTON WEAVE.

This is a weave in which the intersection of the warp
and filling- 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 by 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. ., with the warp, would be the same. Both sides

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



PLAIN OR COTTON WEAVE

DBOBDBDB
BDBDBDBa
OBGaDBOl
BDBOBCBO

BGBDBGBa

BDBDBQBD

GBCBCBOB
BDBOBOBO
OBOBQBDB

BDBDBDB
KCaOBDBG

GBoacBGa
BGBGBGaa
aaGBGBGB
BGaaaGBG
GBGaoBGa
"GBnaGBQ
GBGBGBGa
BjBoaaaa

Fig. lo.
Fiof. loa.

Fig. II.

Fig. 12.



BASKET OR PANAMA WEAVES.

These are weaves where two or more adjacent warp
and filhng 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 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 more threads per inch in the filling than in

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

Although the plain and basket weaves can be woven
on two shafts, the nuniber 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 woven in

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

is sufficient for this purpose.

Figs. 20 and 2 show cross sections of a 4-leaf

basket weave.



BASKET OR PANAMA WEAVES
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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 effect 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 number, 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. 33a.

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 toPTther on the bobbin.
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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

Avith two picks in a shed.

Fig. 23a is the cloth corresponding to Fig. 23.

[,]11
»umamamz
Kcmamami

Fig. 22.
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MIXED RIBS.

These have (Hfferent 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 n.iixed 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 filling 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 sncwn 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 Aveave.

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 5.
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 ^"<^^ 56 by (!l) in one pattern at the lower left

hand corner of the draft.

In long ribs it is accomplished by raising the filling

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 filHng 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, Avhich intersect the opposite set

of threads more frequently than do the regular rib threads.

These extra threads must be very fine and their number

depends upon the degree of firmness desired.

Fig. 66 shows the curvature of the warp thread in the

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

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

The warp threads in the rib part of the weave have no

curvature but lie perfectly 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 formed by lioating either warp or filHiig,

or both on a rib ^vea^^e.

In drafting figured ribs the figure is first drawn, as

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

The ground rib wea^'e 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.

Fiofs. 68b and 6ob are fabrics 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.

X>OOCOO

Fig. 69a.

J!^^8?fe---

Fiff. 6Sb.

Fig. 69b.
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'iBuxaxxB

BDBB'JBBC
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db:j; jam

Fi2:. 68.

irjan
aauB
«BOB

DQHnuaMMiaaaa1|
BBi ! BBU

• ! ibbIubbg

Fig. 69.



2 FIGURED RIBS, ( continued

Figs. 70 to y-^ are figured cross ribs in which the

figure is formed by inserting risers, indicated by (X), 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. "](> 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 efl;ects in figured ribs are made

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

panying Figs, yj to '^2) '^'^^ 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 (><), 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. shows the completed draft. (><) represents

sinkers.
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22 FIGURED EFFECTS BY COMBINING RIBS, {continued)

Sometimes the rib weave and the threads allowed for

it do not come out even. Tn sncli cases the odd threads
are Avoyen witli plain weaves as shown at Fig. 78.

V\^. 780.

4t. '•'« H- *f. 'sv,- %- '^ -IX •

Fig. 8.

Fig. 78a is tlie motive, and Fig. 78b the draft, painted
to receive the weave.

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

Figs. 7Qa. 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, yy, 78, 79, 80, 81. 82 and 83 (X) represents

sinkers, where the warp passes under the filling.
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.
CBQHDaaa::
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Fig. 79a.
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FIGURED PLAIN WEAVES.

Figures are formed l:)y 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. SQa, 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 w^arps woven with

mohair or luster fillinsf.

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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Fig. 84a. Fig. S7a. FicT. 88a.



IMITATION BOUCLE.

The loop for the g'enuine l)Oiicle 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 lln-eads fioat 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 jiresents 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 filling of mohair.

Figs, gi to 97 show weaves for these effects; the

W
"^»-

Fig. 91a. Fie 97a. Fig. 91b.
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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.



INTERLACED EFFECTS IN PLAIN WEAVES.

With warp and filling of the same color different

effects can be obtained 1 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 colc>r 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.



INTERLACED EFFECTS IN PLAIN WEAVES 29.
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INTERLACED EFFECTS IN PLAIN WEAVES

Figs. 16 and 107a are samples of cloth correspond-

ing to Figs. 106 and 107 respectively.
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COLOR EFFECTS BY TRANSPOSING THE
WEAVE.

Color effects can be produced by transposing a plain

weave and keeping the warp 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 warp
and filling. This motive is transferred to a draft cover-

ing the threads in the pattern, Fig. ii6a.

A plain weave beginning with the first warp thread

up is then filled in on the blank squares, and a plain w'eave

beginning with the first warp thread down is next filled

in on the black snuares. see Fie. ii6b.

DDDBODDD
OrnDDCDBD
DBnaDODD
nODDBDDG
DDDDDDDM
DGBDDDDn
DDDDDBDa
DDDDDDa

Fig:. 1 1 6.

GDODOQDD
DDDODDDD
DSHDDDD
DDDDDDDD
aoooaaoa
DDDOaDDD
DDDOnDDD
CaDDKeOD
DnDODDDD
CirjGDDDOD
KXCDDDDDD
XXDDDQDD

aDDaaDcn
aDODDDaO
QDDDKKDD
DDDnnaDD
—crpgoD
DDDDDDiee
aaaaaasst
DDDnGODD
DQDDnDDD
DDKKDOnD
QDHKCDDn
DDDDDOaa
DQGDDDDD

Fig. ii6a.

.

_mz':
::.8

GI:
CjMBKcana

Fig..
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34 Color effects bv transposing the weave

duced by thus transposing" a four leaf l^asket weave. The
pattern must, as a matter of course, be two Hght, two

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

with the plain w^eave.

TWILLS.

If the warp and filling are so interlaced that the floats

are grouped in diagonal lines, the w^eave is called a twdll

and exhibits more or less sharply defined ridges or lines

made by the warp as w^ell 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°, flat, 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. AVarp 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 twisted to the right, making
the tW'ist effect more distinct than in the twill show-n 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 fi.lling floats on the face more than the warp
in a twill weave the weave is called a filling tAvill, Fig. 127.

If the warp floats more on the face the w^eave 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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TWILLS.
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NORMAL TWILLS.

In these the float of each successi\^e filling 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 twill.

Fig. 130 is the 3-leaf filling; 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 twill called in the woolen

and worsted industry a cassim.ere 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 twill ; Fig. 143, an 8-leaf fancy filling twill.



NORMAL TWILLS 37

nrf-nenCIBDGB1""~" imc—
L".
^



STEEP TWILLS.

If more than one pick is woAcn 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 with two picks in a shed. Figs. 144 to 150,

cover twice as man)^ fdling 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 filling. Fig. 151.

They are formed b)- 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 arc steep t\\ills reversed, the warp draft being-

used for filling ;md the filling for warp. Figs.* 154 to 159.

Flat twills m?.\ have two. three or four times as many
warp as filling threads in the pattern, depending on the

angle of the twill; or ihe 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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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 way, however, that the gen-
eral character of the twill is not changed, Figs. i6o to 175.
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Fig. i6ia. Fig. 163a.
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FANCY TWILLS.

Reg-nlar ami stitched t\vi]ls eacli give the goods a

smooth appearance. I'o diversify the effect otlier weaves
are comljined with the principal twih, Init made subordi-

nate to it.
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FANCY TWILLS
43.

Shaded twills, which are also classed as fancy twills,

are shown at Figs. 187, j88 and 190.

Fig-s. 185a and i88a are cloths woven with Figs. 185
and 188.



COMBINATION TWILLS

These twill? are shown at Figs. 192 to 198, and are

formed by combining- with the principal twill another one,

which either runs parallel with the main twill or intersects

it at a more or less acute angle.

The two twills mnst be joined so as to avoid causing

a long float that would destroy the effect of either.



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

w:'eaves, Figs. 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.

1



FANCY TWILLS DERIVED FROM FILLING
TWILLS.

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

duction of n.iany beautiful tv.ill effects of peculiar appear-

ance.

A filliue- 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.

DBBB
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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

difiicnlty 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 Avide diagonal effects can be
obtained with a small number of shafts.

Figs. 234, 237 and 23Q 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.

Fi.
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If two 45° twills are dovetailed in the direction of the

filling a 63° twill results.

Fio-s. 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 obtained when the

twill runs a certain distance in one direction and then

without joining" runs in the opposite direction.

If the distance over v>'hich 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. 24
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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According- to the general direction of the zigzag Hne,

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,

Figr. 262.



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 filling twill; Figs. 268, 269, 270 and

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

anced twill ; Figs. 268a, 269a 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 weave.
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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 effects in both warp and filling- can also be pro-

duced by transposing- twill weaA'es. After long and cross

stripes have been produced by suitable combinations of

warp and filling -,vith 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 v\"eave. This color effect is shown in Fig. 278 by (X).

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 twill will give the reverse effect of the warp

twill

(^Continued on page 6o.)
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Fig. 246a. Fig. 27SC.
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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 efi'ect 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 eft'ect 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. 278.

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

Figs. 281, 282 and 282a.
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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 priine 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 13-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 fine 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 filling 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 S-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 T 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. 2q4 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 eft'ect 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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STITCHED SATINS.

The intersections of the warp and filHng 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

nnmber of shafts.

This difficulty with the larger satin w^eaves 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 l)y 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

.



STITCHED SATINS ^7

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, 1)ut diagonally.

Corkscrews with uniform ribs are derived from satin

and twill weaves with an odd number of shafts.

X'A^arp corkscrew^s are obtained by adding points

either upwards or dow'nwards 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

right 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 corkscrews 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 wea\'es 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 (><), 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 doA^etailing with itself

a twill having- an odd number of shafts.

Fie. .3-0- Fig. 326a.
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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. ^^;^y

Corkscrews with two different sizes of ribs require

twice as many Avarp 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.
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FIGURED CORKSCREWS.

Figs. Tf^^j to 341 arc corkscrews showing figured

effects.

In Figs. ;},Tf'/ and 339 the twih is curved. Fig. 338 is

a zig-zag effect. 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.

Lnll



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 difficulty 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 tAvill 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/ a clearer shed and better goods.
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CREPE WEAVES.

These are obtained by inserting risers in filling satin

weaves, wliicb gives the goods a conglomerate appear-

ance.

Tbe 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 figm^ed 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 (X). Fig.

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

In Fig. 363 the satin weaA^e is drafted on alternate

threads.

Crepe weaves are derived from plain, ril). 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).
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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.

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

Aveave 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 (>^). Fig. 372b is the cloth corresponding to

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

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

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

mg to Fig. 377.
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COLOR EFFECTS.

The appearance of the goods woven with satin

weaves can\8 be changed by using different colors

in warp and filhng. 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 Avarp 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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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

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

loom that would otherwise require a jacqnard 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 m the pattern,

4. Ad\^antageous 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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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. 39S.
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PIN CHECK WEAVES.

These form small scjiiares 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. 401 a. I'^ig. 412a.

The color pattern is made to correspond to the weave

pcittern. 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. 401a is the cloth avovcu with weave shown at

Fig. 401.
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Fig-. 41 2a 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 and 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. 42J 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 ''d". "i" indicates the first

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

For the genuine checkerboard patterns, as at Fig.
-'^: pag'e 90, all pronounced warp and filling weaves are

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

^^- 413- but instead of reversing a balance twill the ef-

fect is produced by alternating a warp Avith a filling weave.
A checkerboard eftect 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 efifect is obtained by the alternate appearance
of the warp and filling on the face, and can be greatly

increased by using contrasting colors in w^arp and filling.

!



IRREGULAR CHECKS.

Various desig'ns 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.

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 other
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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 of these characteristic fabrics

are formed by different intersections of the warp and fill-

ing.

Where the warp and filling threads tioat the farthest

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

Where they intersect each other frequently the low pTirts

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. A. See page S7.

Checkerboard Pattern.

Fig. 42Sa.

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.



HONEYCOMB WEAVES 91

nDDODDDB



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 filling pattern is then drafted. The colors in

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

warp. The 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 i, 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 lowered

only under the filling threads of the same color.

Where several colors are used in the filling each

thread 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

l)v a variation of the drawing-in draft and by reversing

the weave in the direction of the fining.'

Figs. 445 to /150 are examples of these effects.

Fig. 445a is the cloth woven with Fig. 445.

OGDCCeDD



PATTERNS MADK BV VARIATIONS OF SINGLE WEAVES g$

j::)aDa»DO
aaaDDr.eo - mz

IJOnHQ
LjuuD-JDaa
CnSpOCQO apGQQGCC
canL'uLiaaloarrc^DrGQ
DnacaaaD|DLjo"cnoD

_jaDD_
QDCenDC
ggniDcin

^
:?-;
DB-JODDaB

or

CDDQcaaa
QDaaoGon
CiaCDQB'JO
GGDCOOBO
DnaODDQB

CjGGUlj^jGG
QGnoccaa
GDDGnaau
CDDGGGaa
GGBBBJBB
OBBGBBBG
BBGGGBGGUOBOGCB

GuoGCBGa
aoaaBGGa
aaaaoGGB
GaoQagBG
nGQQaacB
GGOGenOG
GGGGGBGO
rinnnC'OBG

BBGGQBGQ
CBBOBBBG
BBaaGBGG
BGOBGOGB
CBBGBBBG
GGBBBCBB
rji

GGGGGGGG
GGGaaOGQ
GGGGGGGG
GDCGGGGG
BGGGBGGG
BBGBBBGB
GBBBGBBB
GGBGPnBG
GBBBGBBB
BBGBBBGB

DOGGGBaGl
DCCBGGG
GBGBGGGB
GUBGOaBD

CB OUuljB,
GGBOGGBG
GGOBGBOr
bgggbcggI

GGGuljOUB
GGGoaaeG
GaGQGBGG
JG'jGBGGG

IBOGl IGL GBBB BBB

GGnCBQQB
GGGGGDBB
DGGGGBBO
GGO^BB^^Q
CGGGGGGa
GGQGQGGa
GGGGGGGG
GGQaGGCn
GGDOGGCe
GGGGGGBG
GGGGGBGO
GOGnBGOn
GGGGQBGCI
GGGGDGBG
GGGGOeGG
aGGnBaGQ
GGGPuBGG
GOaGGGBG
GGGGGCre
^OGGCGBG
CGGQGBGO
GGGCOCBG
GGGGGCOB

Fig. 446.
OOaGGGGI
OOOOGGBt.
oaooGBor
aGGGBGng
DaaeoGQG
GBOGGGG
OBGGQGGG
GGGGGGG
aOCGGGGG
QODGaODG
DODoacaD
OGGGOnnn
DGBGGBBB
PBGGBBBGGGBBBOG
ODBBBGG8
GBBBGGBG
BBBGGBGG
BBGGBOGB
GGB'-iGBB

Fig. 447.
CTiDGGGDB
uGGOG' ^GC
GGGGGGGG
GGiGGr-. -.n:-

CCmnnGBIGGnGBGni
BGDaDGGLll.lGGGG 'B
GBOGGGGgIggGGOB _:'"

jG

GGGBQGGG
CaBGBGGO
GBGOC BGG
BGGGn. b:j
aG''Gn,-iLiG
OG.JG"" ;OG
GGGGGGGG
npnnni '-in

GGBGBGGB
GBGGGBGO
OGBGQiG
GGBBBGOB

GO
Gl

GGBG BBI
GBGT'BBB
BGGBBB. '

.

gghbbggi
bggbbbgl
obogbbb:
uobggbbi
OGenPBI
BBGGBGGBBBGGBGG
DeeBGGBG
CGBBBGGB
BGGBBBGG
UBGGBB
DGBGGBBB
GQBCGBB

' 'e:i'G
.

• Mr: B.'
GGBBBGGB
BJGBGGBCi
GBGGGBGG
GGBGBGGB
BGGBGHBB

OGGBBB
BBBGBBB-
.GBBBBB ::'~'

GGBBBGGB
BDGBGOBG
GBGOOBGO
GGBaeaoB
BoaeoGBB

GGGBi IG! '.

GDGGBi^
GGGGi
GCGG'/ I

GCGGGG. _JU
GG'"JGGDGC
GGGGGGGG
nriGGG'GG
BBaGBDGB
BBBGQBGG
GBBBGGBG
GGBBBQGB
BGGBBBilO
GBGGBBBG
GGBGGBBB
BOGBGOBB
iBi :UBUGB
BB J.'BGLI
-BBBGGBC
'< 'BBBGGB
'•BBfJGBG1:_:|
••GGBGOl
inennB

'^» .'GBBBG
V.^^BBBGH

JPeBBGGB
GBBBoaen
BBBnCBOG
BB/jGaooB
euoaoDBB

: 'GGBBGG
JJGOGOGG
IGGGGGGQ
TiDODGGG
'nGOOOUG
GGGGGGGG
GGGGGGGG-
GGGGGGGG
GGGGDaOG
aaaaGaoi
QGDaGGBG
GaDaGBDG' in

GGGGGGGG
aGGGGGGG
aari^GGGGG
aQGaGOGG
GGGGGGGG
GOLlGGGQt
GGGGGGGG

GGGGGBGG
GGDGGGBG
aDGQGGGB
GQaoaaGG
GGGGGaaQ
GGGGGOOO
aaGoaaGG
GODcfciao

GGBG
GBGG
BGGB
GGGG
GGCD
GGGG
~OQO

XnCKGGG.
XHGODGGO
GKUDGGGG
DGXeGDHG
GGGGuG'iG
GGGOCGG
GGGGGGGG
nOOOnGGn

GGGB
GGBG
GBGD
_GDn
GQDD
GGGG
Goaa
^GGG

DiGDGGQD
GCBGOgnG
OGBG-GGG

GGGB
GGBG
T^GD
BGGO
GBGG
GGBG
GGGB
"innT

UBGOGuGG
BGOGGGGG
GaGBGGGG
nGGBJGGG
DBGGGGGG
QOeGDGGQ
GDBGDGGG
BOGGOr:nG

GGGG
GGGG
GCGO
BGGO
GBGG
GGBG
GGGB
aooc

GBuGGOGG
Geo::JGi1GG
GOGBGGQG
QBCGOGOG
LieGGGGGG
aDOBGGGG
GBGOGGGD
OBGGnGGI

Fig. 448.

on GGBGBGGOlGGBGGrn
aGLIBQGGC
aaOGGGGO
GGQGDaaB
BGOaOGBG
GGGGGGGG
OGGGGGGG
CGGGGDOO
GGGGGnnn

GGGBGGOU
eDODBGQC'
GGOOGBDG
GDGGCCeG
GGGQOOU'

:

GGGanrjafi
aaOGCDGG

OL'GGGGC'
B^BGariBQ
OC'DnGBOG
UOQGBGOO
aGGooggc
aOGQOQOQ
GGOOGGGP
'^nnr-inGr.in

GGGGBBBD
ZGGGLJBBB
GGGGGGBB
GGGGGOGB
OGGGGGGG
GGGIJGGC^a
GGGGGGOC

GG:.'BGLiGB
GGBBBGGG
GBB«eB-G
BBB 'BBB^
eB.;Gi BBB
mcirscK-r-mm
BBG: ''BBB
BBB"''BBB
jBBBBB .

Gl ^BBB.. /'

GOLiBGrr
BBB BBB
BBGGGBBB
eaGGG., BB
OGGBnpr-i-
GGBBB^ '

GBBBBB \
BBB BBB

'

GGt,«"i '^' ^1

•BleDGGGCI

BGGBBB'
iGD

GBGGOeeB
BGOGeee.
jBOr.i', BMO

BBB.. '
I a. 'iji..

no» IGr

IBBBGGG
"BBGHGB
•GGBBBG
•GGBBBG"'
-BBDOQB
IBBBGOO•-

•aBGBBBu
BBBOQ

"C-r-BBGnG
;" c-BGaoi
BGDGBI

BBBGGBBB
GGGBBODQ
ooGBBBDa
BBBGBBBG
BBB:DGii«B
BBBOGGBr
GOGBOGDi
GGGBBOOG
BBBGGBBB
BBBGGBBI
eaB"iDBBi
QGGBBGOr
^nOBGOGi
•BBOnGBi

OGGGGGGB
DDGGGGGG
gOGGPnGC
OOOGBGGG
GOQGGB-i^'
OODGGnBG
GODGGBGOI'
_ GOCiGGGL'
OODOGGUC
OOGGGGae
oaaoBGGG
aooaGBac
aOGGOGBG
ODDaOGGB
OGGGGGGG
CODOGGGQ
GOGCBGOG
ODOaODDe
OnODDODe
ODOGBDOG
OGGOOGDO
OGGOGGnG

BGCiU-tGDO
OGBGOaGQ
OGBGOGOD

I

QBGOGnOG
, GGOBGGGQ
i nGGBGGGG
I QGeGGGGG^ " GnonnG

BGGG'J'BCG
CBGGGGBr
aGBGDGDi
GGGBGOGG
GGGGaaDG
Ga'GCGGGG
OGGCGCOG
GGGGGGGG
GQBBGaaB
"DOBBGD
BGDBBGQ
«BGGBBC
GGBBGGBI
GGBBGDi
BGQBBGJ
GOBBGni

DGBBUQ
BBGOB _GGBBGG
BaGGBBGD
DDJtHDG»»
"GGBBGaa
aGGBBGaa

OGeaGQ
GGBBGO
KXGGBeDD
"".BBGGar
OGBBGoaL
aKQDKeGC
GGaBGGBB
OGBBGoaa
GXMGGMHG
"OGeaaaa
BGOBBGGB
GOKXGnaK
BaGBBOG
BGGBBOr
ODBBGa

GDnannca
GGBGGGBG
GBGGGBGG
eGDQBGGa
GGGGGDOD
GGGOGOaa
GnnOGCGO
GGr1nnnr-G
GBBGGBBG
BGGBBGGi
GGBaOGBB
GBBGGBBG
BBGGBBGD
BGGBBGGB

GBBGGBBG
GGBBGGBB
BDOBBGGB
BGDBBGGQ
GKKGGegG
BBGGBBCJG
BBDOBBGO
GGJcaaowx
GBBGGBBG
GBBGOBBO
BOGeRGGK
aaaDOBBG
GaaGGBBG
aGoasGcia
GBBOGaBG
GaaGGBBG
GGHaGGKB
^"aGBBDn
GDBBGD

GaMGoaaa

eGGGOQUG
nOOBOOOO
^iGGGGOG

CeGGOOGO
gbgoggg
gggbgogg
GBOOGnni-i
aGGOGGGG
aanSnGGG
nGBQaOQG
GBjaOOGG
OBOGGGGG
G^iGBOCGG
GBCiGGGaO
GBTinrnGO
GGtiBuada
DBGODGGG
nB.jGPaGG
GOBOOOGG
aGGGGGGG
BGl lOPGQG

OGPT'PPG
QPt^BCJGOP
pnaaGaop
r'BGGnaGG
GOPCiPGG

OGliBOGGG
OOBGGOGD
PBGGDO-IG_2'0

10
SBBGG'appBBPG
GaeGGBBG
GGBBGGBB
BGCieBOGB
BBGcaaGG
aaapaaPG

BGGBBnGPBBG
*JPaKGGJt
GGBBOGBB
GOBanree
XX 'i^XXPI '

G -'BGnea
pnBBGPB»
xsc :icjt)toc:
GGBBGGBB
GGI 1
XPGXXGPJC
.j'BBLiij'BB:
riBB'IPBBP

BBGGBBPP
BGr'BBGDB
GGBeGGBB
GBBUGBBD'

GgaaGGi
aGGBBGGB
GGBBQGBa
GBaGGBBO
BBGnaaon
BGDaaoGB
OKMGGKMa

IDG«
GGI

Fi<

01

J

iDBBgnaao

XGPBBCOe
GBBPpaan

xpGBxaGx
"BBGGBBa
XXPPStXGD
L-GBBGCBB
GGaancBB
GKXnPBBG"

' iGBBGDa
' "BGDBBG
PGBBroaa
-GCBBPGB
BGoaaGG
aaooBBD

DGaaaoaa

449. Fig. 450. -



COMBINED WEAVES.

A large number of weaves arc 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 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.

Fh 451a. Fig- 452^-

Fig. 453'i- Fh 454^1-

If several loosely woven 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 leng-th.
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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 l)eams makes the weaving more difficult,

increases the cost of the goods, and is therefore avoided

if possible.

Figs. 45 [ to 463 are examples of combination w^eaves

used for stripe effects.

Figs. 451a, 452a, .153a and 454a are cloths woven
Vvith Figs. 451, 4^2, 453 and 454 respectively.

Fig. 462a.
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MOTIVES FOR FIGURED EFFECTS.

Figs. 466 to 486 are motives for various figured

effects.
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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 publi.shed 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 g'oods made,

etc. ; also lists of manufacturers" selling agents, dealers in raw

material, textile machinery and supplies.

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 of
which they treat in a clear, concise, and systematic manner, so as to be helpful
to students and beginners, and at the same time valuable to more experienced
men 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 press
and 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.

11. 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 finisher 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.

l\'. 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
United 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 especially from the
standpoint of practical work in the dyehouse and bleachery, 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 information for overseers, second hands, section hands and
loom 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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