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A HANDBOOK OF WEAVES

DRAWING-IN DRAFTS

DrawiNG the warp yarn into the harness is of
special importance, as the production of the weave
pattern depends upon this operation, called ‘“draw-
ing-in.””  In laying out the draft for a pattern, it is
necessary to know what effect any particular drawing-
in draft will have.

The order of drawing-in is so varied that it is diffi-
cult to give general directions. The number of threads
in the weave pattern cannot be taken as a standard
for determining the number of shafts to be used, as
other conditions must be taken into consideration.
When the number of shafts to be used is unavoidably
large, the drawing-in draft must be arranged to keep
the number as small as possible.

On the other hand, when the set of the warp is
very close it is often necessary to increasé the number
of shafts to avoid bringing too many heddles on one
shaft, which often causes difficulty in forming a clear
shed.

It is frequently necessary to arrange the drawing-in
draft for fancy goods, not only to make the work of
drawing-in regular and convenient, but also to bring
certain shafts into particular positions so as to adjust
the strain to the strength of the yarn or to facilitate the
formation of the shed. If the warp is composed of
both cotton and wool yarn, the shafts carrying the
wool warp should be placed nearest the reed. Like-

1



2 A HANDBOOK OF WEAVES

wise warp threads making abrupt and difficult inter-
sections should be on shafts as near the reed as possible.

Oral instructions for drawing-in are sufficient only for
straight drafts. To avoid errors a drawing-in draft
should always be supplied to the operative. The shafts
are represented in the draft either by horizontal lines or
by spaces between the lines. In this book the spaces
between the lines are used for this purpose. The num-
bering of the shafts on the draft must correspond with
the shafts on the loom, and be understood by all the
operatives who have occasion to refer to the drafts.

There are two methods of drawing-in :

1. From the reed toward the whip roll (from bottom
to top, Fig. 1).

A ERERY 8 rlelsle ;
warp beam warp beam
Q < Q. ’
q E) Q 2
Q@ 2 fe 2
(5 1/ dhafis Q@ ¢ shafis
T T I~ reed T T 1 reed
/7 2 3 = /2 3 4
*hreads threads
Fic. 1. Fia. 2.

2. From the whip roll toward the reed (from top to
bottom, Fig. 2).

The first method is designated by the expression
“front to back’; the second, ‘“back to front.” Those
who prefer the ‘“front-to-back’ order claim that the
front shaft should be called the first as it is nearest
to the weaver or drawer-in and is the first to meet
the operative’s eye. On the other hand, those who
prefer the ‘“back-to-front’ order insist that the back



DRAWING-IN DRAFTS 3

shaft should be called the first because the yarn from
the warp beam reaches that shaft first.

The first thread is at the left in both cases. Neither
of these methods has any advantage over the other,
but, the use of both in the same mill is frequently a
cause of confusion.

The warp threads at Figs. 1 and 2 are indicated by
the perpendicular lines, the first thread being at the
left. The shaft on which the thread is drawn is in-
dicated by a point, circle, cross or figure. Ordinarily
the drawing-in draft is marked on drafting paper,
along with the weave draft.

DOoE0OCEIN0E000N & E00G800080008000 =

DORDOOS0O0OMOO0RT G OE000E000R000AA0 89

CEOCI8000R000Ra0 85 OCE000N0N0RO0N0ET WO

80008000800CE000 ODURSOOMO00A000E W~
Fic. 3. Fic. 4.

Fig. 3 is a straight draft on four harness from front
to back. Fig. 4 is a straight draft on four harness
from back to front.

The various drawing-in drafts may be classified as
follows :

Straight.

Scattered or Satin.
Pointed.

Broken.

Intermittent.

Manifold or Corkscrew.
Grouped.

Divided.

Combination.

© XN o W

These are also classified as straight (1) and cross
drafts (2 to 9).

1. STRAIGHT DRAFT

The straight drawing-in draft forms a basis for all
others and proceeds in one direction only. It can
be used with any number of shafts. Each succeeding
thread is drawn on the succeeding shaft, the first thread
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on the first shaft, the second thread on the second
shaft, and in this regular order until the last shaft is
reached, after which the operation is repeated, begin-
ning with the first shaft. With eight shafts the threads
will be drawn in as follows :

Onshaft1 . . . . . . threads1, 9,17, 25, etec.
Onshaft2 . . . . . . threads 2, 10, 18, 26, etc.
Onshaft3 . . . . . . threads 3, 11, 19, 27, etc.
Onshaft4 . . . . . . threads4, 12, 20, 28, etc.
Onshaft5 . . . . . . threads 5, 13, 21, 29, etc.
Onshaft6 . . . . . . threads 6, 14, 22, 30, etc.
Onshaft7 . . . . . . threads 7, 15, 23, 31, ete.
Onshaft8 . . . . . . threads 8, 16, 24, 32, etc.

The number of threads in a straight draft is equal
to the number of shafts, and each shaft carries one
thread for every repeat of the draft. Fig. 5 is a straight
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0OOM000ACCCROUUE v~ 000Q00L800C0000m oo
1234 123456

Fia. 5. Fic. 6.

draft from back to front on four shafts. Fig. 6 is a
straight draft from back to front on eight shafts.

2. SCATTERED OR SATIN DRAFT

In this draft the order of drawing-in is disconnected
and scattered so that it resembles the draft for a satin
weave, from which it has derived the name, satin.

€000000080000000
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Fi6. 7. Fia. 8.

At least four shafts are required for this order of
drawing-in. Fig. 7 is a satin draft on four shafts;
Fig. 8, a satin draft on eight shafts.



DRAWING-IN DRAFTS 5

3. POINTED DRAFT

This order of drawing-in results from running a
straight draft first in one direction and then in the
other. The shaft at each point of reversal receives
but one thread, the other shafts each carrying two
threads for the resulting double line. The number of
threads in a pointed drawing-in draft in which the
draft line runs the same distance in each direction, is
two less than double the number of shafts. For ex-
ample, the pointed draft on eight shafts, Fig. 9, covers
14 threads. The thread at either point of reversal is
called the ‘“point thread.”

By varying the length of the lines in either direction
two or more points can be brought into one draft. It
is not necessary that the lines cover the same number
of threads. By changing the direction at irregular
intervals the point threads can be brought -on differ-
ent shafts, and, in fact, arranged so that each shaft
carries the same number of threads as in the case of
a straight draft.

Fic. 10.
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Attractive effects can be produced by varying the
order in reversing a pointed draft, as shown in the
draft on 12 shafts at Fig. 10. By using a twill weave
with a pointed drawing-in draft the effect in the cloth
is similar to that of the drawing-in draft. This causes
the filling threads to float over several extra threads
at the point of reversal, Fig. 11, which is objectionable
in some classes of goods.
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4. BROKEN DRAFT

Here one group of threads is drawn in straight in
one direction and then another group is drawn in
straight in the opposite direction. Where the direc-
tion is reversed the first thread of the new series is
started higher or lower than the last thread of the
preceding series. In a cloth woven with this draft the

Fic. 12, Fia. 13.
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twill runs forward and backward in the order of draw-
ing-in.

Instead of the symmetrical union of the two twill
lines as obtained by the pointed drawing-in draft, a break
occurs in the weave, making the point of junction dis-
tinect. The new twill line, especially in
balanced twills, begins with a sharp break
against the old line, Fig. 15. Where the
twill reverses, the last thread of one twill
line works in opposition to the first thread
of the succeeding twill line. The risers
of one thread come opposite the sinkers of the other
thread. The twill can, of course, be run in either
direction as far as desired. Figs. 12, 13 and 14 show
three variations of the broken draft.

In most cases the broken draft is preferable to the
pointed, and is much more frequently used. The
former gives a better interlacing of the threads and a
better junction of the twill lines than is possible with
a pointed draft.
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5. INTERMITTENT DRAFT

This is a straight draft with this difference, that at
short intervals a certain number of shafts are skipped,
the number depending on the weave to be used. Fig.
16 shows an intermittent draft on four shafts, in which

Fic. 16. Fia. 18.
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the draft is broken every four threads. This style
-of drawing-in enlarges the pattern to a greater or less
extent, as compared with a straight draft. The direc-
tion of the intermittent draft can be changed, as illus-
trated at Fig. 17, which shows a draft on six shafts,
reversed at the end of every twenty-four threads.
The number of shafts skipped to produce a break in
an intermittent draft depends on the weave. Thus
one shaft is skipped on a >—,; twill; two shafts on a

oc o0 10000C I00C0000000000c ILJLlL)UL.DlDEIDIDDD!D NOB0008Q00012
[als Q0 0QC 1000000000000000800000CROO0ENOCRI00 100
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) 100K 0007DBR00OR000R00NRIDORD00D000O0I000000000
)| 000 QCDLIDBDIDDDIEDD 200! 0DC00S00N
0 OOeD00e000R00080N0RDCCED ) 1000000000000
00B00000CE0D0R00UE00C8000800000 ) DO000VG
DeG0a000&000800000000 10000000 C
@000RC0080G0000000C0( Q0 G Co0800000us
DO0E000RO000000000000CH0C00 (mm] ( Qooacooenute
OO Dtlﬂﬂﬂl'\r]l' gaaqaac 00000000030 [ ( OOgoO0e00Ceuntien
.Dnnnrn 10000000C0000000nLCO0O000C 00 C O R000e000R00DDEC00 1
Fic. 19

— twill; and three shafts on a *—, twill, to obtain
the desired break. Tig. 18 is the weave pattern obtained
with a >—, twill and the drawing-in draft at Fig. 16.
The first and last threads in an intermittent draft
should break with each other.

Peculiar effects result from carrying each group of
threads forward in progressive order, as shown at
Fig. 19, in which the drawing-in of each group is begun
1 shaft in advance of the preceding group.



8 A HANDBOOK OF WEAVES

6. MANIFOLD OR CORKSCREW DRAFT

This draft is used where each twill line is formed by
alternate threads, Fig. 23. It is especially effective
where the warp is dressed 1 light, 1 dark, each color
forming a separate twill. An even number of shafts
is divided into two equal groups, one including the
odd-numbered shafts, the other the even-numbered.
With eight shafts each group consists of four shafts.
The odd-numbered threads in the warp are drawn in
straight on alternate shafts, beginning with shaft 1.
The even-numbered threads are drawn in straight on
alternate shafts beginning with shaft 5. Fig. 20
shows a manifold or corksecrew drawing-in draft on

Fia. 20. Fic. 21.
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eight shafts, in which the two sets of shafts are dis-
tinguished by different marks.

A better junction of the two twill lines is obtained
with an uneven number of shafts, 7, 9, 11, ete., because
of the overlapping of -the floats of adjacent warp
threads. The drawing-in of the threads for one of the
twills (threads 2, 4, 6, 8, etc.) is begun on the shaft
following the larger division of the whole number of
shafts. For example, when nine shafts are divided
into two parts, 1 to 5 and 6 to 9, the first twill begins
on shaft 1, the second twill on shaft 6, Fig. 21. Fig. 23
is the corkscrew weave obtained with a 9-leaf >—,
twill and the drawing-in draft shown at Fig. 21.
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To combine three twills the shafts are divided
into three parts; for example, 12 shafts into 3 divi-
sions of 4 each. The drawing-in is begun with the
first thread on the first shaft of the first group, the
second thread on the first shaft of the second group,
the third thread on the first shaft of the third group;
as, 1,5,9, 2,6, 10, 3,7, 11, ete.

A better effect is obtained by using a number of
shafts that cannot be divided into three equal groups,
using the largest group for the first twill. Fig. 22
shows an example of such a draft on 14 shafts, begin-
ning 1, 6, 11, etc. If the warp is dressed 1 black,
1 gray, 1 white, three twills of different colors will
be formed in the cloth, the first black, the second gray
and the third white. The three twills are distin-
guished on the draft, Fig. 22, by three different marks.

7. GROUPED DRAFT

This style of drawing-in is often used for the pro-
duction of striped, checked and other fancy effects
for which two weaves are used, the threads of one
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weave coming on one set of shafts, and those for an-
other weave on a separate set. Fig. 24 shows a grouped
draft on 8 shafts, 16 threads being drawn straight on
each half (4) of the shafts to form the complete pattern.

8. DIVIDED DRAFT

This style of draft is much employed, both for
double warp and double warp and filling fabrics.
The face and back threads are drawn on separate
groups of shafts. Fig. 25 shows a divided draft for
which the warp is dressed 1 face, 1 back. The four



10 A HANDBOOK OF WEAVES

front shafts carry the face warp; the other eight
shafts, the back warp.

If the warp is dressed 2 face, 1 back, with the face
and back each carried by five shafts, the draft will
be as shown at Fig. 26, the face warp coming on the
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five front shafts, and the back warp on the five back
shafts. The shafts carrying the face threads are
usually hung next to the reed, as the weave for the
back threads is generally easier than the face weave.
If, however, the back warp is the weaker yarn, it
should be drawn on the shafts nearest the reed.

9. COMBINATION DRAFT

The various methods of drawing-in are frequently
combined in one draft for the production of weave
patterns. The variety of these patterns is unlimited
and it is, therefore, impossible to give a general idea
of them from a few examples.

The nine classes of drawing-in drafts described
above form the groundwork for all drafts. In the
chapters which follow it will be shown how these
methods of drawing-in should be employed. It must
not be understood, however, that every possible weave
pattern can be made with the examples given. Many
variations, both in the number of the shafts and in the
grouping of the threads, will be found necessary in
practice.

Many requirements must be taken into considera-
tion in deciding upon the number of shafts and the
order of drawing-in for a particular pattern. Among
them may be mentioned the following :

1. The drawing-in draft should be as simple as
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possible in order to facilitate the work of the drawer-
in and weaver.

2. The number of shafts should be as small as prac-
ticable. Closely set cloths require a larger number of
shafts.

3. The distribution of the threads on the different
shafts should be as uniform as possible.

Fic. 29.
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4. The draft should contribute to the formation of
a clear shed.

5. Relieving the strain on the warp yarn. The
threads with the least number of intersections in the
weaves are drawn on the back shafts. The shafts
carrying the least number of threads are placed as far
back as possible. The best method of drawing-in
for a particular fabric can be determined only by
experience and a study of the various kinds of weaves.



DRAFTING WEAVES

The weave draft or plan for interlacing the warp
and filling is drawn on cross section or ‘‘point’’ paper,
which has upright and horizontal lines at regular
intervals intersecting each other at right angles and
forming small squares, each of which represents the
intersection of a warp and a filling thread.

Each space between the upright lines represents a
warp thread. KEach space between the horizontal
lines represents a filling thread. The marks or points
in the small squares indicate whether the warp or
filling comes to the face at that point.

Throughout this work a mark on a draft, unless
otherwise stated, indicates that the warp is raised
above the filling at that point of intersection. The
exceptions to this rule are found when it is better to
indicate the filling floats by marks, as for broche
effects.

TWIST OF YARN

It is evident that a thread can be twisted in either
one of two directions, Figs. 30 and 31. The simplest

F1c. 30.— Right or F1c. 31. — Left or cross-
openband twist. band twist.

method of designating the direction of the twist is

by the terms “right” and “left.”” Unfortunately the

practice in this respect is not uniform. The same
12



DRAFTING WEAVES 13

direction is styled “right” by a part of the trade, and
‘“left”” by another part. The more common custom
is to call the twist at Fig. 30 right-hand ; that at Fig. 31,
left-hand. This seems to be the almost exclusive prac-
tice on the continent of Europe and in the cotton
and cordage industries elsewhere. This custom will
be followed in this work when referring to “right”’
or “left” twist.

The twist at Fig. 30 is also called “openband”;
that at Fig. 31, “crossband.” This method of indicat-
ing the direction of twist was derived from the old
method of spinning yarn by hand. The thread is
twisted in one direction when the band running from
the wheel to the spindle is straight or open, and in the
opposite direction when the band is crossed. The
spinner turns the wheel by hand so that the top of the
wheel moves to the right or away from the spinning
spindle.

SET OF THREADS

The set ordinarily should be as near as possible the
same for both warp and filling. If the warp is set
too close, 1t is impossible to drive the filling uniformly
into the fabric, and the goods may show ribbed or
grooved effects crossways of the cloth. This result also
follows when the filling is materially heavier than the
warp. On the other hand, if the warp is coarse with
an open set, while the filling is fine with a close
set, the streaks or ribs will run lengthways. Ribbed
effects are sometimes made purposely by alternating
coarse with fine yarn in warp or filling.

Broadcloth is woven very wide as the weight, handle
and finish of the fabric is largely the result of shrink-
age by fulling. The loom width of wool-dyed and
piece-dyed broadcloths varies from 85 to 95 inches for
6/4 goods.

To facilitate the felting of broadcloths and improve
the face it is better to make the warp and filling of
opposite twist.



THE PLAIN WEAVE

This work will treat of the interlacing of two sets
of threads intersecting each other at right angles.
The yarn running lengthways of the cloth is the warp;
that running crossways and carried by the shuttle
is the fil'ing or weft. The order in which the warp and
filling interlace each other is the weave.

Weaves are divided into three primary classes:

1. Plain.
2. Twill.
3. Satin.

From these three classes are derived an innumerable
number of other weaves, known as mixed or derivative

/// x%&l%é
7

Fra. 33, Fre. 34. Fic. 35.

7

weaves. Where two or more weaves arc used for the
same fabric, the resulting weave is called a combina-
tion weave; and the fabric is called fancy, as distin-
guished from plain goods made with but one weave.

The plain weave is also called the taffeta weave in silk
weaving, and is frequently designated as the ‘“cotton”
weave. It is balanced, that is, the warp and filling
come to the face to the same extent. The weave covers
two warp and two filling threads. At each pick each

14
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alternate warp thread is raised above the filling thread,
the other warp threads being under the filling. This
order is reversed at the next pick. For example, at one
pick, warp threads 1, 3, 5, 7, etc., are raised and
threads 2, 4, 6, 8, etc., are lowered in the shed. At
the next pick, threads 1, 3, 5, 7, ete., are lowered and
threads 2, 4, 6, 8, etc., are raised.

Fig. 27 shows the manner in which the threads are
interlaced in a plain weave. Fig. 28 is a draft corre-
sponding to Fig. 27, and in which the shaded squares
indicate that the warp is raised above the filling.
The blank squares indicate that. the warp lies under
the filling. Fig. 29 is a longi-
tudinal section of a cloth
woven with a plain weave
and showing two adjacent (-
warp threads, marked 1 and .-—M “.’

2. The black circles are the 28N l!jL. i‘
ends of the filling threads. ““ l-."“‘ ‘

A warp set with 40 to 50 | ‘.“L.‘ LLi
threads per inch can be woven |
easily with a plain weave on
two shafts. A better shed can
be obtained and the strain and friction on the yarn
reduced by increasing the number of shafts as the
set becomes closer. A general rule is to have not
more than 20 to 25 threads per inch on each shaft.

Cloth woven with a plain weave has a finer appear-
ance and harder feel, and is smoother, but possesses
less elasticity than fabrics woven with other weaves.

Fig. 32 shows a plain weave in which the warp twist
is right or openband twist, Fig. 30, and the filling twist
is left or crossband twist, Fig. 31.

Tricot effects can be made with a plain weave by
arranging the threads in both warp and filling, 1 right
twist, 1 left twist. To keep the two kinds of yarn
separate in weaving, one is usually tinted slightly
with aniline so it can be distinguished from the other.




THE TWILL WEAVE

A characteristic of the simplest form of the twill
weave is that the float of each filling thread is set one
warp thread to the right or left of the float of the
preceding filling thread. For example, the 3-shaft
twill running to the right, Fig. 37, is formed by but one

Fia. 37. Fia. 38. Fia. 39.
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warp thread being raised in one place, the threads on
both sides being lowered. The first warp thread is
over the first filling thread, then the second warp thread
is raised over the second filling thread, the third over
the third, etc. Each filling float is one warp thread to
the right of the float of the preceding pick. By this
progressive order of interlacing the warp and filling,
raised or ribbed lines are formed, running in a diago-
nal direction.

The slant of this twill line is influenced by the set

16
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18 A HANDBOOK OF WEAVES

Twill weaves are classified as follows:

1. Uneven.
2. Balanced.

Uneven twills are those in which the warp comes to
the surface to either a greater or less extent than does
the filling. If the warp predominates on the face,

Fic. 55.

F1c. 57.
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the weave is called a warp twill. If the filling predomi-
nates, it is called a filling twill.
Fig. 36 shows the intersection of the warp and fill-
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gEosESOOOEvSCEsECOOE [a] 800
sUsssO00Ees0as COBE a] =g88mu

s 88000 K mwal 1] o DO0RSEO0LN
©4$000! mgommuﬂumo ] ol Tumlal 11 el
Saocoesals $O8 o [ula] {ufw ! (] fa]
[afs} minm mumouu [s] ol afwral T Ta]
b et ] o In/e? Tuinlal [T |
[ DO0B0O0EM
3 3 [ ®CO0S00CE 3 1
. #8O008000
1 3 (&l SENOGOM00 8 3
0 OSBEO00M0
0 OCW® «0O0E
] FERO00
it DENE
s} 1aler T
o DO0E!
H etlalarsH]
uulDSu

F1c. 70.
Fi1c. 72.

g ICmim] UWH

$O80000) HﬂﬂIDm

EDITDGD!!HHHD!DDD
o000 e UDUD

BDDIDIUID!
[
]
0l
0O
0
@
0
[ ]
Ll
B

-l

CEOBBBO8 _—
'C’DD"C’EEuE‘E&ESo 113
1] BORE0

Fic. 73. Fic. 74.
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ing in the 3-leaf filling twill at Fig. 37. Other exam-
ples of uneven twills are shown at Figs. 37 to 82.

Balanced twills are those in which the warp and
filling come to the surface to the same extent.

Fig. 83 shows the intersection of the warp and fill-
ing for the 4-leaf balanced twill at Fig. 84. Other
examples of balanced twills are shown at Figs. 85 to 99.

All regular twills covering an uneven number of

Fic. 75. F1aG. 76.
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threads are necessarily uneven, and those with an
even number may be made uneven. Regular balanced
twills can be formed with only an even number of
threads in the weave pattern.

The line of a twill can be run either to the right,
Fig. 33, or to the left, Fig. 34. The directions of the
twill and twist of the yarn have a great influence on
the appearance of the cloth.

A twill to the right throws up and makes more
prominent a left-twist warp ; it throws down and makes
less prominent a right-twist warp.
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A twill to the left throws down and makes less promi-
nent a left-twist warp; it throws up and makes more
prominent a right-twist warp.

A twill that runs to the right when the warp threads
are in a perpendicular position will be found to run to
the left when the cloth is turned one quarter around
Fia. 80.
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to bring the filling threads perpendicular. Thus a
twill runs in one direction in relation to the warp and
in the opposite direction in relation to the filling. It
is the custom, however, to designate the direction of
the twill as it runs when the warp is perpendicular.
In this sense of the term, a right twill will have the
opposite effect on the filling to that which it exerts on
the warp. Thus a twill to the right will throw a left-
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twist warp up and a left-twist filling down because the
twill is in reality left hand in relation to the filling.
The various combinations of twill and twist with their
effects on the cloth are as follows:

r W
R B B Brvren
1. | Right | Left | Right | Warp thrown | Filling thrown | Twill not dis-
up up tinet
2. | Left Left | Right | Warp thrown | Filling thrown | Twill not dis-
down down tinet
3. | Right | Right | Left | Warp thrown | Filling thrown | Twill not dis-
down down tinet
4. | Left Right | Left | Warp thrown | Filling thrown | Twill not dis-
up up tinet
5. | Right | Left [Left | Warp thrown| Filling thrown | Warp  twill
up down distinet
6. | Left Left |[Left | Warp thrown | Filling thrown | Filling  twill
down up distinet
7. | Right | Right | Right | Warp thrown | Filling thrown | Filling twill
down up distinet
8. | Left | Right | Right | Warp thrown | Filling thrown | Warp  twill
up down distinet

In practice these effects are greatly modified by
the quality of the stock, amount of twist, size and

character of the yarn,
whether single or ply,
set of the fabric and

[u]a] la]

ot jal [ [ ] lu]

1]
sgeRoNgasEaCRgcR

finish. As far as the ¢ 1
mere direction of twill trd
and twist is concerned,
however, the effects are
as indicated above. lDlllmsggﬁse =3§§§§§§
If the warp yarn is |
2-ply, the two threads Fie. 95.
are ordinarily twisted to the left, Fig. 31. The twill

should then run to the right, Fig. 33, to make the

warp twill line more distinct.

If the twill in a pattern runs alternately to right and
left and it is desired to have it equally distinet in both
cases, right twist must be used for the warp yarn in
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the left twill; and left twist for the warp yarn in the
right twill, Fig. 35.

The threads in a twill weave float farther than when
a plain weave is used. The twilled cloth is more
lustrous, softer, and more pliable than fabrics made
with a plain weave.
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The number of shafts used for a twill is usually
equal either to the number of threads in the twill
weave or to a multiple of the latter number, making
the drawing-in draft straight in either case.

Figs. 36 to 99 illustrate many of the different styles
of twill weaves.

For wide twills the draft is often made out in the
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following form: 4—,—'—, This is equivalent to
4 up, 2 down, 1 up, 2 down, producing the 9-shaft
twill shown at Fig. 65. These illustrations, Figs. 36
to 99, give a good idea of the diversity of twill weaves
and the methods of combination. Thousands of sim-
ilar twills can be drafted. With a large number of
shafts the number of twill weaves becomes practically
unlimited. Twills take the filling much more easily
than does the plain weave, and the set of twills can,
consequently, be closer, making the cloth thicker and
heavier.



THE SATIN WEAVE

The satin weave lacks the distincet diagonal line pe-
culiar to the twill, and produces a smooth, lustrous face
on the cloth. Adjacent threads in regular satin weaves
must never be stitched on the same filling thread. The
points or stitchers should be scattered as widely and
as uniformly as possible. The farther they are re-
moved from each other, the more indistinet do they
become and the more attractive is the cloth.
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The particular draft to be used for a satin weave
depends on the set of the fabric, the quality of the
material and the size of the yarn. If the weave is too
loose, the result will be a spongy fabric of poor appear-
ance and handle and lacking durability. On the other
hand if the weave is too tight for a closely set warp, it
will be impossible to drive the required number of
picks into the cloth, and the result will be a ribby
appearance.

The satin weave requires at least five shafts and can
be made on any number of shafts above five. Fre-
quently the broken 4-leaf twill weave is called a satin,
but strictly speaking it is a broken twill. The twill
and satin weaves become merged on five shafts, the
5-shaft satin weave being sometimes called a satin

26
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twill, because of the unavoidable twill line, as shown at
Figs. 103 and 104. A twill effect is found in many
satin weaves.

The following method is used for quickly determin-
ing the order of progression for the stitchers in satin
weaves :

The number of threads in the pattern is divided
into two unequal numbers, neither of which is divis-
ible by the other (1 is not used). Beginning with

Fig. 102. Fia. 103. Fic. 104.
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the first pick each filling thread is stitched a certain
number of threads in advance of the stitcher on the
preceding pick until every warp thread in the weave
has been interlaced with the filling. This number of
threads is called a rising number, being one of the two
numbers into which the total number of threads was
divided. It must be a number that will result in the
stitching of every warp thread when used as a rising
number.

For example, the number 5 is divisible into 2 and 3.
Beginning with thread 1, Figs. 100 and 101, and pro-
gressing 2 warp threads to the right at each pick, the
warp threads are stitched in the following order:
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1, 3, 5, 2, 4. 'The first warp thread is stitched on the
first pick; the third warp, on the second pick; the
fifth warp, on the third pick; the second warp, on the
fourth pick; and the fourth warp, on the fifth pick.
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The same weave is obtained by using 3 instead of
2 as a rising number, the only difference being that the
direction of the twill is reversed, Figs. 102 and 103.
This is evident because the advance of 2 threads to
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the right brings the stitcher 3 threads (the remaining
number) to the left.

The order of progression can be carried upward
instead of sideways. Thus in the 5-leaf satin weave,

I!EHPDEHHHGEEUQ!!OHH!!SI

' & @
IOCICICK LK ]



THE SATIN WEAVE 29

Figs. 100 and 101, the first warp thread is stitched on
the first pick; the second warp, on the fourth pick;

Fic. 117. Fic. 118.
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O

the third warp, on the second pick; the fourth warp,
on the fifth pick; the fifth warp, on the third pick, the
rising number being 3. The first method, however, is
the one generally used.

The 5-shaft satin is used for both warp and filling
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weaves. It is frequently desirable to have the twill
line in a warp satin brought out distinetly. This can
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be done by regulating the direction of the twill in the
cloth and of the twist in the yarn. For example,

right-twist warp, with the weave at Fig. 104, will make
a distinet twill running to the left, as indicated by the

slanting line below the draft.

If the cloth is woven

with the back up, the weave draft should be as shown

at Fig. 105.

If it is desired to have the face of the goods as smooth
as possible; as in the case of doeskins, the weave shown
at Fig. 106 should be used with right-twist warp in
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order to efface the twill effect as much as possible.
If the cloth is woven face up with this weave, the
weave draft, Fig. 101, should be used.

For the 6-shaft satin there is no regular order of
progression, as 6 can be divided according to the rule
only into 2 and 4, neither of which is suitable for a
rising number. The following order is often used for
the 6-shaft satin: 1, 3, 5, 2, 6, 4, Fig. 107; or 6, 4,
2, 5, 1, 3, Fig. 108.

For the 7-shaft satin there are two orders of inter-
lacing available, as 7 can be divided into 2 and 5 or
3 and 4. With 2 for the riser the order is as follows:
1,3,5,7, 2, 4, 6, Fig. 109. Fig. 110 shows a 7-shaft
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warp satin with weave reversed by using 5 as the ris-
ing number: 7,5, 3,1, 6, 4, 2.

For the 8-shaft satin there is but one order avail-
able, as 8 can be divided according to the rule only
into 3 and 5. With 3 as a riser the order is as follows:
1,4,7,2)5,8, 3, 6, Figs. 111 and 112.

For the 9-shaft satin the rising numbers are 2 and
7 or 4 and 5. With 2 as a rising number the order is
1,3,5,7,9,2, 4, 6, 8 Fig. 113.

For the 10-shaft satin, the only division is into 3 and
7. With 3 the order is 1, 4, 7, 10, 3, 6, 9, 2, 5, 8, Fig.
114.

For the 11-shaft satin there are four divisions:
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2and 9, 3 and 8,4 and 7,5 and 6. With 4 the order is
1,5,9,2 6,10, 3,7, 11, 4, 8, Fig. 115.

For the 12-shaft satin there is one division only:
7 and 5. With 7 the order is 1, 8, 3, 10, 5, 12, 7, 2, 9,
4, 11, 6, Fig. 116.

For the 13-shaft satin there are five divisions: 2
and 11; 3and 10; 4and 9; 8and 5; 7 and 6. With
5 the order is 1, 6, 11, 3, §, 13, 5, 10, 2, 7, 12, 4, 9,
Fig. 117.

For the 14-shaft satin there are two divisions: 3
and 11; 5and 9. With 5 the orderis 1, 6, 11,2, 7,12,
3,8,13, 4,9, 14, 5, 10, Fig. 118.

For the 15-shaft satin there are three divisions:
2 and 13; 4 and 11; 7 and 8. With 4 the order is
1, 5,9, 13, 2, 6, 10, 14, 3, 7, 11, 15, 4, 8, 12, Fig. 119.

For the 16-shaft satin there are three divisions:
3and 13; 5 and 11; 7 and 9. With 3 the order is
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1, 4, 7, 10, 13, 16, 3, 6, 9, 12, 15, 2, 5, §, 11, 14,
Fig. 120.

A satin weave with an even number of shafts can
be drafted by using as the rising number one less than
half the number of shafts if the half number is even,
or two less if it is an odd number. For example, to
draft an 8-shaft satin, 4 less 1, or 3, is used for the riser.
For a 10-shaft satin, 5 less 2, or 3, is used for the riser.
For a 12-shaft satin the riser is 6 less 1, or 5. There is
no advantage gained by this method of finding the
riser and the first one described is decidedly the better.

FiG. 134. Fia. 135. Fia. 136.
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A third method of drafting satin weaves, which,
however, is used but little, consists in writing the num-
bers of the shafts consecutively in columns. Follow-
ing is the method applied to an 8-shaft satin, three
numbers being placed in each column:

14725836
25836147
36147258

5
6
The upper horizontal row gives the order in which

the stitchers are to be placed on successive filling
threads. In the example given, the first warp thread
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is stitched by the first pick; the fourth warp by the
second pick ; the seventh warp by the third pick ; the
second warp by the fourth pick; and so on in progres-
sive order until every warp thread in the pattern has
been stitched, Fig. 111. The same order is given in
each of the other two rows, the only difference being
in the point of commencement. This method cannot
be recommended in preference to the first one given,
as it is necessary first to determine the order in which

Fic. 140. Fia. 141.
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the figures are to be placed under each other in a
column.

The order of stitching satin weaves, already given,
is shown in tabular form as follows :

ORDER OF STITCHING

Weave

5lJeaf 1 3 5 2 4

6-leaf 1 3 5 2 6 4

7leaf 1 3 5 7 2 4 6

8leaf 1 4 7 2 5 8 3 6

9-leaf 1 3 5 7 9 2 4 6 8

10-leaf 1 4 710 3 6 9 2 5 8
11-leaf 1 5 9 2 610 3 711 4 8
12-leaf 1 8 310 512 7 2 9 411 6
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Weave
13-leaf 1 611 3 813 510 2 712 49
14-leaf 1 611 2 712 3 813 4 914510
15-leaf 1 5 913 2 61014 3 711154 812
16-leaf 1 4 7101316 3 6 91215 25811 14

When goods are woven with warp and filling satin
weaves combined to produce figured effects, the draft,
to effect a good junction of the two weaves, must be
arranged so that the last thread of the pattern is
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stitched in the reverse order from that of the first
thread. Thus for a 5-shaft satin the order should be
4,1, 3, 5, 2, Fig. 121; 6-shaft satin, 2, 6, 4, 1, 3, 5,
Fig. 122; 8-shaft satin, 6, 1, 4, 7, 2, 5, 8, 3, Fig. 123;
10-shaft satin, 7, 10, 3, 6, 9, 2, 5, 8§, 1, 4, Fig. 124.

With satin weaves cither the warp or the filling color
predominates on the face, the filling in warp satins
and the warp in filling satins being hidden, providing
the set of the fabric is close enough.

IRREGULAR SATINS

Satin weaves are often used in which the stitchers
or risers are irregularly distributed, Figs. 125 to 130.
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The weave pattern at Fig. 125 includes 4 warp threads
and 12 picks; Fig. 126, 12 warp and 6 picks; Fig. 127,
8 warp and 16 picks; Figs. 128 and 129, 8 threads each
way ; Fig. 130, 13 threads each way.

DOUBLE-STITCHED SATINS

If two or more stitchers in a satin weave are brought
together, one above the other, or side by side, or if
stitchers are inserted regularly a short distance from
the regular stitchers, the weave is called a double satin,
and possesses certain characteristics and advantages.

In the single satin fabrics in which the warp lies
on one side and the filling on the other, the stitchers
are widely separated. This contributes to the smooth-
ness and luster of the cloth, which is very desirable in

F1a. 154. Fic. 156.

certain goods. It, however, lessens the durability of
the fabric, and for this reason single satin weaves are
better adapted for cloths in which luster and a smooth
face are more desirable than wearing qualities. The
durability of coatings and trouserings, which are sub-
jected to hard wear, is increased by increasing the
number of stitchers in the satin weave.

In double-filling satins 2, 3 or 4 risers are placed
side by side on the same pick. In warp satins each warp
thread is lowered below 2, 3 or 4 consecutive picks.
In double-filling satins, stitchers are inserted at the
right or left of each regular stitcher. In warp satins
each warp thread is lowered below one or more picks
before or after the single stitcher of the regular satin
weave.
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DOUBLE-STITCHED FILLING SATINS

Fig. 131 is an 8-shaft double-stitched filling satin.
An extra stitcher, indicated by a cross in one repeat
of the weave, is inserted at the right of each regular
stitcher. Each pick floats over six warp threads,
while the warp which floats on the back is woven
1—,—1—,.  This weave is used for goods called ‘“Eng-
lish leather.”

Fig. 132 is a 10-shaft double-stitched filling satin.

Fig. 133 is an 11-shaft filling satin in which 2 risers
have been placed at the side of the first one, bringing

3 risers together.

Fic. 157 Fic. 158, Frc. 159. Fi1c. 160.
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DOUBLE-STITCHED WARP SATINS
134 to 145 are double-stitched warp satin

weaves made by lowering each warp thread under two

picks instead of one.

The extra sinker is placed above

the first, and stitches the filling thread, which floats
on the back. These weaves are used chiefly for worsted

cloths.

To reduce the number of shafts, a satin weave with
half the number of shafts is sometimes woven with
two picks in a shed. Fig. 146 shows a 5-shaft satin
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woven in this way, and serving as a substitute for the
10-shaft double satin, Fig. 141.
By lowering each warp thread for 3, 4 or 5 picks
instead of 1 or 2, the filling, floating on the back,
stitched more closely and the twill is made more
In Figs. 147 to 153 each warp thread
passes under 3 picks; in Figs. 154 and 155, under 4

pronounced.

picks in succession ;
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in Fig. 156, under 5 picks.
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FILLING SATINS WITH EXTRA STITCHERS

Figs. 157 to 178 are satin weaves in which extra
stitchers are placed regularly at short distances from
the regular stitchers, and without regard to the tighter
stitching of the warp threads floating on the back.

Attractive color effects can be produced with the
satin weave. Fig. 179 shows a two-color diagonal
obtained with a warp dressed 1 light, 1 dark and woven
with a 5-leaf satin. Similar effects result from this
warp pattern and a 7- or 9-leaf satin.



DERIVATIVE WEAVES

The great variety of elementary weaves has been
shown by what has preceded. It will be readily under-
stood that each elementary weave is capable of an
almost endless number of modifications. An elemen-
tary weave becomes a modified or derivative weave
when risers are added or removed. These alterations
must, as a matter of course, be made uniformly
throughout the weave pattern. Changes made in
elementary weaves frequently necessitate alterations
in the drawing-in draft.

There can be drawn on the same shaft only those
threads that interlace the filling in exactly the same
order from the start to the finish of the weave. The
occurrence of but one place in the draft at which one
warp thread is above a pick while another is below
the same pick prevents the two threads from being
drawn on the same shaft. Fig. 180 shows two threads
which must be drawn on separate shafts owing to the
variation in the erder in which they interlace the two
picks between the lines at the right, although in other
respects they interlace the filling in the same way.

It is readily seen that in Fig. 181 thread 2 may be
drawn on the same shaft with thread 1, thread 4 with
3, etc. In Fig. 182 threads 2 and 3 may be drawn on
the same shaft with 1; threads 5 and 6 with 4, etc.
In Fig. 183 threads 3, 5 and 7 may be drawn on the
same shaft with 1; threads 4, 6 and 8 with 2; threads
11, 13 and 15 with 9; also threads 12, 14 and 16 with
10.

Figs. 181 and 182 each have but two different orders
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of intersection of the warp with the filling, conse-
quently either can be woven with two shafts. Fig.
183 has four different orders of intersection of warp
with filling, and can, therefore, be woven on four
shafts with the following drawing-in draft: 1, 2, 1,2,
1,2,1,2,3,4,3,4, 3,4, 3, 4.

The drawing-in draft is placed either below the
weave draft, as in Fig. 184, or above the weave draft,
as in Fig. 516. On a line with the first warp thread a

F1c. 182. . . Fic. 185.
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point is inserted in the first horizontal row of squares
indicating that the first thread of the pattern is drawn
on the first shaft. The second warp thread, if it inter-
laces the filling in a different order from the first, is
then indicated by a point on the second horizontal
row, which represents the second shaft. KEach thread
of the pattern is indicated successively, a new shaft
being added when the thread intersects the filling in an
order different from that of any of the preceding
threads. If the intersection is the same as that of a
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preceding thread, a point is marked in the horizontal

row already used for that thread.

When the entire weave pattern has thus been
drafted, the drawing-in draft is complete, indicating
the number of heddles on each shaft in one pattern.
The 26 threads in the pattern at Fig. 184 are drawn

on the shafts in the following order:

Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread 10
Thread 11
Thread 12
Thread 13
Thread 14
Thread 15
Thread 16
Thread 17
Thread 18
Thread 19
Thread 20
Thread 21
Thread 22
Thread 23
Thread 24
Thread 25
Thread 26

© 00 O Ut W

on shaft 1
on shaft 2
on shaft 3
on shaft 4
on shaft 5
on shaft 6
on shaft 1
on shaft 4
on shaft 3
on shaft 2
on shaft 1
on shaft 6
on shaft 3
on shaft 3
on shaft 3
on shaft 6
on shaft 3
on shaft 6
on shaft 6
on shaft 6
on shaft 3
on shaft 2
on shaft 1
on shaft 6
on shaft 5
on shaft 4

This pattern can be woven on six shafts. The
drawing-in draft is clearly shown below the weave at

Fig. 184.
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The drawing-in draft should be arranged so as to
be readily understood and to facilitate the work of
drawing-in. For example, the weave at Fig. 185
can be drawn in as follows: 1,2, 3,2, 1,4, 5,6, 7, 8,
7,6, 5, 4, as shown below the weave draft. The draft,
however, is simpler and more easily followed by both
drawer-in and weaver when the order of drawing-in
on the first three shafts is reversed, making the draw-
ing-in draft as shown at Fig. 186.



BASKET WEAVES

A basket weave is a plain weave in which two or
more adjacent warp and filling threads are raised and
lowered together as if they were a single thread. This
produces a checkerboard effect, the size of the squares
depending on the number of threads worked together.

o
Fia. 187. Fic. 188. F1c. 189.
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The warp threads working together side by side
can be drawn on separate shafts or on the same shaft.
It is sometimes found necessary when weaving coarse
woolen goods to draw into one heddle the threads that
work together side by side in order to prevent chafing
of the warp yarn. It is also necessary at times to use
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a binding thread woven with a plain weave at each
side of the cloth to prevent the filling from being drawn
in when weaving.

Fig. 187 shows a 4-thread basket weave. A plain
weave for the selvage is shown at the left. A plain
shaft for an outside binding thread is shown at the
right of the draft; the latter is used when the body
of the selvage is woven with the basket weave used
in the body of the cloth.

FiG. 193. Frs. 194, Fic. 195.
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Fig. 188 is a basket weave in which three threads in
warp and filling are woven together.

Fig. 189 is a basket weave in which four threads in
warp and filling are woven together. Fig 187 is called
a 4-leaf basket; Fig. 188, a 6-leaf; Fig. 189, an 8-leaf.

If the warp is set closer than the filling, a weave
having more warp than filling threads working to-
gether is sometimes used in order to prevent the
squares from becoming oblong. Fig. 190 shows such
a weave having three threads woven together in the
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warp, and two threads in the filling. Squares of
different sizes can be woven in the same pattern, as
shown at Fig. 191, in which four threads working
together alternate with two threads.

Pleasing effects can be produced by inserting single
threads between the threads working together to form
the basket, especially when the color of the single
threads contrasts with the ground. Figs. 192 to 198
show various weaves of this kind.



RIB WEAVES

A rib weave is a modification of the plain weave.
The simplest rib weave is made by weaving two, three
or more threads together as one end next to several
warp threads which are woven with a plain weave.
The former, lying side by side and interlacing the
filling like a single thread, rise above the surface of
the adjoining threads that are woven plain, forming
a ridge or rib running lengthways of the cloth.
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F1c. 206. Fiac. 207. Fia. 208.
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LONG RIBS

Ribs running lengthways of the cloth are called long
ribs. Fig. 199 shows a pattern in which four warp
threads woven plain alternate
with three threads woven to-
gether as one end.

Generally the combined
threads are drawn through the
same dent in the reed, and
can be drawn through the

F1c. 214.
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be used for the threads in each dent, otherwise the
twisting of the threads in the heddle will result in
their being broken by the reed. Fig. 200 shows
four threads woven as one, alternating with two
threads in a plain weave.

The lines below the drawing-in drafts at Figs. 199
and 200 indicate the order in which the warp is
reeded.

Figs. 201 to 205 show weaves used for long ribs in
fine worsted goods, in which, however, a very close
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set is required in the filling. These are really plain
weaves in which several warp threads are woven as
one thread.

In the regular long-rib weaves, such as are shown
at Figs. 201, 202 and 203, the warp is almost com-
pletely covered by the filling, hence the term ‘filling
rib,” applied to long-rib weaves.
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CROSS RIBS

A second form of rib weave is found in the cross rib,
which can be made by alternating a coarse filling
thread with several fine threads in a plain weave.

In place of the coarse pick two or more single threads
can be wound on a bobbin and woven as one. More or
less twist is imparted to the threads in this way, how-
ever, giving an irregular appearance to the cloth. For
this reason, when a very smooth face is desired, it is best
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to have but one thread carried by the shuttle at each
pick, inserting the desired number of picks in the
same shed.

Fig. 206 shows two picks woven in every third shed ;
in Fig. 207 three picks are woven in every other shed.

A catch thread in the selvage is necessary with these
weaves. The yarn forming the rib is sometimes made
from cheaper material in order to reduce the cost of
the goods.
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Cross ribs are also made with the weaves shown at
Figs. 208 to 211, in which two, three, four or six picks
are woven in a shed. The lines of separation between
the ribs are indicated by the lines at the side of draft.

In the regular cross-rib weaves, as shown at Figs.
207 to 211, the filling is almost completely covered
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by the warp, for which reason cross-rib weaves are
sometimes called warp ribs.

The third class of rib weaves is the full rib for which
fine and coarse yarn is used in both warp and filling.
Goods woven with these weaves are used chiefly for
upholstery, vestings, etc., and are frequently made of
wool and cotton or silk and cotton. They are gener-
ally woven with 2 warp threads working together, al-
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ternating with a single thread, Fig. 212. For a wool
and cotton fabric two threads of wool twist working
together alternate with one thread of fine cotton twist.
Two shafts only are required, but where the set is from
60 to 90 threads per inch four shafts are used.

The wool and silk warp should, if possible, be
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drawn on the front shafts to give a clear shed, the
cotton warp coming on the back shafts. When the
wool warp threads are raised, a coarse cotton pick is
inserted ; the latter is thus covered by the wool
warp and is visible only on the back of the cloth.
When the cotton warp is raised, a single cotton pick of
the same kind of yarn is inserted. The fine filling is



RIB WEAVES 53

woven when the wool warp is down, but is not
prominent on the face, owing to its fineness.

In silk ribs the rib pick is also a coarse ecotton
thread, the other pick being a fine silk thread. The
~coarse cotton filling, which is hidden by the close-
set warp, gives the cloth a better feel and reduces
the cost.

The coarse rib warp and the fine warp must be
woven from separate beams, as the former takes up
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more rapidly in weaving. To make the rib more
prominent, the fine division warp thread should be
woven tight, and the coarse rib warp woven slack, the
latter being weighted so that it will yield slightly
when the lay beats in the coarse filling. On plain
looms without the drop box these full ribs can be made
by weaving two or more picks in a shed in place of the
coarse rib pick, using but one kind of yarn in the
filling. A weavc for this method is shown at Fig.
207.
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FIGURED RIBS

Figured effects are easily obtained on rib weaves
by raising warp threads above the filling tie thread at
certain places. This converts two warp floats into one,
the warp thread being raised successively over a set
of rib picks, a division pick and a second set of rib
picks, as in threads 1 and 3, Fig. 214. In drafting
figured ribs it is necessary first to select a motif for
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the design, which is then transferred to the weave
draft. Figs. 213 to 225 are examples of figured ribs
and motifs.

Fig.213 . . . . . . . . . motif for Fig. 214
Fig.215 . . . . . . . . . motif for Fig. 216
Fig.217 . . . . . . . . . motif for Fig. 218
Fig..219 . . . . . . . . . motif for Fig. 220
Fig.221 . . . . . . . . . motif for Fig. 222

Fig.223 . . . . . . . . . motif for Fig. 224
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In Figs. 220, 222 and 224 the rib warp threads,
drawn on one heddle, are, like the rib picks, represented
as one thread, as is customary for this class of goods.

Another method of forming fancy ribs is to lower
two or more adjacent rib warp threads to the back of
the cloth under certain picks, each of which is thus
brought to the face. This method is shown at Figs.
226 and 228. Fig. 213 is the motif for Fig. 226;
Fig. 227, the motif for Fig. 228.

IRREGULAR RIBS

These are formed by offsetting the rib line at inter-
vals. At the changing point the float forming the
rib is raised slightly above the float of the preceding
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thread, and the rib is then continued on the new line
until the pattern requires a change.

In Fig. 229 the rib is offset for one pick at the 1st
and 9th warp threads. Each group with a regular rib
includes eight warp threads.

oao S
W00 NN
HSHSHSHSSHE e SESE BOOO0CO0G000
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In Fig. 230 the rib is offset four times, the change
being for three picks each time. Each group with a
regular rib includes six threads.

Fig. 231 is a filling rib offset two threads every four
picks.

Fig. 232 shows a >—, filling rib with ‘—, groups ar-
ranged in S5-leaf satin order. Pleasing effects are
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obtained by combining floats of different lengths in
irregular ribs.

Fig. 233 shows the weave ‘—;——; in the filling;
Fig. 234 shows the same order in the warp.

Fig. 235 shows *—; groups arranged in 4-leaf broken
twill order. Fig. 236 shows a diagonal effect produced
by offsetting the ribs.

Fic. 267. F1c. 268.
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Fig. 237 shows a fancy rib weave in which the rib
float is raised one pick at intervals of six warp threads;
the pattern covers thirty-six warp and six filling
threads.

In weaving cloth made of coarse carded woolen warp
yarn with a rib weave it is often difficult to obtain a
clear shed. Somectimes to facilitate the forming of a
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shed only one half of the shafts are changed at a time.
This necessitates forming two sheds when the threads
are changed. At the first of these two sheds half the
warp threads that are to be raised are lifted and half
of those to be lowered are dropped and no pick is
inserted. At the next shed the remaining threads are
lifted and dropped to complete the change and a pick
is woven, as shown in Fig. 238. This requires a spe-
cial attachment for the loom. A method of avoiding
~its use is by the weave shown at Fig. 239, in which

half the threads to be raised are lifted on the preceding
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pick, and half of those to be lowered are raised for one
pick more. This, however, causes the break in the
rib to be less sharp than with the regular rib weave.

STITCHED RIBS

To increase the solidity and durability of rib fabrics
the warp threads are often interlaced with the filling
where the warp floats on the back. This makes the
weave tighter and increases the solidity of the cloth.

Fig. 240 is a warp rib stitched with a plain weave.
This style of weave is much used for ladies’ dress
goods.

Figs. 241 and 242 show 6-and-8-pick warp rib
weaves stitched to produce a figured effect.



RIB WEAVES 59

Fig. 243 is a 12-pick rib weave in which the threads
floating on the back are stitched in the form of a
broken twill, —

Fig. 244 is an 8-pick rib weave with the threads
on the back stitched plain. This weave is often used
for dress goods with the warp dressed 1 light, 1 dark.

Fig. 245 shows an irregular rib weave with the
threads on the back stitched in diagonal form.

Stitched filling ribs are shown at Figs. 246 and 247.

Fia. 273. FiG. 274. FiG. 275.
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The filling of Fig. 246 is woven >—; and the floats on
the back are stitched on each rib in a straight twill
form. The filling at Fig. 247 is woven ®*—; and
stitched in a reversed twill order.

Ribs are sometimes produced with special threads
which are not to show on either side of the cloth, and
which, therefore, must be very fine yarn. Fig. 248
shows a weave with special warp threads; Fig. 249,
a weave with special filling threads. In both weaves
the fine threads are woven with a plain weave.
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COMBINATION RIBS

Under this head are included all rib weaves in which
warp and filling ribs are combined to form a figure.
The simplest order of combination is that of a plain
weave. The space to be occupied by the pattern is
divided into four equal parts, as shown at Fig. 250.
The shaded parts are then filled in with the warp rib,
Fig. 251, and the draft is completed by filling in the

Fia. 279. F1c. 280. Fia. 281.
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remainder of the square with the filling rib weave,
Fig. 252.

If the motif selected is larger than the allotted space,
the figure must be extended into the adjoining space.
Several cases of this kind are shown at Figs. 253 to
262.

These patterns, Figs. 253 to 262, are developed in
Figs. 263 to 272, in which the relative position of the
warp and filling ribs is readily seen. The threads in
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the spaces not covered by the motif are woven with a
plain weave and serve to separate the warp and filling
ribs.

Following are the motifs and corresponding weaves:

Morir WEAVE
Fig. 253, 10 threads Fig. 263, 10 shafts, 10 picks
Fig. 254, 12 threads Fig. 264, 7 shafts, 12 picks
Fig. 255, 12 threads Fig. 265, 12 shafts, 12 picks
Fig. 256, 14 threads Fig. 266, 8 shafts, 14 picks
Fig. 257, 14 threads Fig. 267, 10 shafts, 14 picks
Fig. 258, 16 threads Fig. 268, 7 shafts, 16 picks
Fig. 259, 16 threads Fig. 269, 16 shafts, 16 picks
Fig. 260, 16 threads Fig. 270, 12 shafts, 16 picks
Fig. 261, 18 threads Fig. 271, 8 shafts, 18 picks
Fig. 262, 22 threads Fig. 272, 10 shafts, 22 picks
Fi:. 286.
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Several examples of irregular ribs with a plain weave
for the motif are shown at Figs. 273 to 278.

If a 4-leaf twill is selected for the motif, the draft is
first divided each way into four parts and shaded to
develop the motif. Fig. 279 shows a 24 end pattern
shaded in accordance with a balanced 4-leaf 2—,
twill, Fig. 280. The warp and filling rib weaves are
next inserted, being transposed to conform to the

F1a. 287. Fic. 288. Fic. 289.
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pattern. Fig. 281 shows the pattern at Fig. 279,
developed by transposing ‘—, warp and filling rib

weaves.

Figs. 282 and 284 are respectively outline and weave

drafts derived from the 4

*—, twill motif,

Fig. 283. This motif is developed on 24 threads by
transposing warp and filling rib *—; weaves. In this
case the draft is divided into 4 parts to correspond with
the 4-leaf twill motif.

Fig. 285 shows a weave draft of 48 threads on which
has been developed the 6-leaf satin motif, Fig. 286,
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Fic. 294
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by transposing ‘—, warp and filling ribs. The draft
is divided each way into six parts of 8 threads each.

From the examples already given it is evident that
any desired motif can easily be developed with rib
weaves. Additional examples are shown at Figs.
287 to 299.

Fig.287 . . . . . . . . . . . . .2 %20
Fig. 288 . . . . . . . . . . . . . 14xl4
Fig. 289 . . . . . . . . . . . . . 12xI12
Fig.200 . . . . . . . . . . . . . 16 x16
Fig.291 . . . . . . . . . . . . . 16 x16
Fig. 292 . . . . . . . . . . . . . 10x10
Fig. 293 . . . . . . . . . . . . . 32x40
Fig. 204 . . . . . . . . . . . . . 24x40
Fig. 295 . . . . . . . . . . . . . 30x30
Fig. 296 . . . . . . . . . . . . . 24x24
Fig.297 . . . . . . . . . . . . . 24x16
Fig.208 . . . . . . . . . . . . . 2x16

Fig.299 . . . . . . . . . . . . . 18x18



STEEP TWILLS

A peculiar form of twill, known as a steep twill, is
obtained when the warp float of each thread rises two
or more picks instead of one pick above the float of
the preceding thread. A steep twill can be made by
drafting in succession the alternate threads of a regular
twill. For example, Fig. 301 shows a steep twill

F1a. 300. F1c. 301.
[T1] [u]. T 7wl vl | Twk ] ]
118} COSEROCS 0 8N
0 SOEROSOEROACE
] CERSDODEBOCES
] ascsCesceos

O 0
[ nlalfulwi } 11}

=] ] OB
BOS DRUBN0RONRCSOS
S00sARCOIRER0 BRACCES

!

BICONSOECER00E BEOBRCOOBECANOER
.EDF‘DIIGDIIDIHI QDDDII ASCE80008

(=]
casuOEs00|
[w] | TulB] |
e
aLen ORaCa 800
[lul] {6l (w0 [ (el [

[ amt 1 1]
ss0scOsan

{ul_1
OmOlane

Fic. 302. F1c. 303. Fia. 304.

obtained by drafting successively threads 1, 3, 5, 7
and 9 of the 10-leaf twill, Fig. 300. This is equivalent
to removing every other thread from the regular twill.

Raising the warp float two threads higher at each
warp thread brings the twill line nearer the perpen-
dicular. On the other hand, if the filling floats are
set two or more threads to the right or left at each
pick, the twill line is brought nearer to the horizontal,

65
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forming what is styled a flat twill. The steep twill is
the more popular form.
The twill lines in steep twills are closer to each other,

I'16. 305. Fia. 306. F1a. 307.
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but frequently, owing to the filling floats on the back,
are more prominent than in regular twill weaves.

If a regular twill having an even number of shafts,
say 10, 12, 14, 16, etc., is selected for the construction
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of a steep twill, only one half of the threads are used,
and consequently, only one half as many shafts are
needed for the steep twill weave.

If, however, the regular twill has an uneven number
of shafts, the resulting steep twill will have the same

Fic. 318. Fic. 319.
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number of threads or shafts in the pattern as there
are in the ground weave.

Figs. 302 to 353 show a number of different forms
of steep twills in which the warp float rises two picks
at each thread :
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Fig. 302 . . . . . . .
Fig.303. . . . . . .
Fig. 304 . . . . . . .
Fig.305. . . . . . .
Fig. 306 . . . . . . .
Fig. 307 . . . . . . .
Fig. 308 . . . . . . .
Fig. 309 . . . . . . .

Fia. 325. F1a. 326.
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Fig.310. . . . . . .
Fig. 311 . . . . . . .
Fig.312. . . . . . .
Fig. 313 . . . . . . .
Fig. 314 . . . . . . .
Fig. 3156, . . . . . .
Fig. 316 . . . . . . .
Fig. 317 . . . . . . .
Fig.318 . . . . . . .
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Fig.319 . . . . . . . . . . . . . 10x20
Fig.320 . . . . . . . . . . . . . 10x20
Fig. 321 . . . . . . . . . . . . . 10 x20
Fig. 322 . . . . . . . . . . . . . 11 x22
Fig. 323 . . . . . . . . . . . . . 11 x22
Fig.324 . . . . . . . . . . . . . 11x2
Fia. 333. Fic. 335. Fia. 336.
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Fig. 325 . . . . . . . . . . . . . 12x2
Fig. 326 . . . . . . . . . . . . . 12x24
Fig. 327 . . . . . . . . . . . . . 12x24
Fig. 328 . . . . . . . . . . . . . 12x24
Fig. 329 . . . . . . . . . . . . . 12x24
Fig. 330 . . . . . . . . . . . . . 12x2
Fig. 331 . . . . . . . . . . . . . 12x24

Fig.332. . . . . . . . . . . . . 13x26



Fig. 333 .
Fig. 334 .
Fig. 335 .
Fig. 336 .
Fig. 337 .
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Fig. 338 .
Fig. 339 .
Fig. 340 .
Fig. 341 .
Fig. 342 .
Fig. 343 .
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Fig.344 . . . . . . . . . . . . . 18 x36
Fig.345 . . . . . . . . . . . . . 18 x36
Fig. 346 . . . . . . . . . . . . . 20 x40
Fig. 347 . . . . . . . . . . . . . 23x23
Fig. 348 . . . . . . . . . . . . . 20x40
Fig.349 . . . . . . . . . . . . . 24 x48

Fic. 348.
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Fig. 349. Fic. 350. Fic. 351.
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Fig. 350 . . . . . . . . . . . . . 24 x48
Fig. 351 . . . . . . . . . . . . . 24x48
Fig. 352 . . . . . . . . . . . . . 26 x52
Fig. 353 . . . . . . . . . . . . . 21 x5

Figs. 302 to 353 show the effects obtained in steep
twills made with different ground weaves. The
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changes should be clearly understood when drafting
new diagonals.

The examples given show that in drafting a steep
twill with the float rising two picks:

1. Filling ribs are obtained when the warp in the
ground twill is stitched plain, '—,, several times in
succession, Figs. 310, 316, 318, 324, 328, 339 and 345.

2. The filling ribs are offset when two risers or two
sinkers are inserted after the plain stitchers, Figs. 334,
337, 348, 349, 350 and 352.

3. A 45° twill running in the opposite direction is
obtained by interlacing the warp in *—, or '—; order,
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Figs. 307, 312, 319, 322, 325, 329, 330, 332, 335, 343
and 344.

4. A >—, order gives a plain weave with a float on the
back on alternate picks, Figs. 316, 328, 340, 342 and 348.

5. A *—; order results in a 5-shaft satin, Figs. 311,
315, 321, 322, 323, 338, 339, 352 and 353.

6. From a 3—, order is obtained a 5-shaft double-
warp satin, Figs. 317, 324 and 346.

7. From a '——'—, order is derived a 5-shaft
double-filling satin, Figs. 314, 317, 320, 336 and 340.

8. A >—, order gives a 3-shaft twill on alternate
picks, the intermediate threads floating on the back,
Figs. 318 and 351.

Fia. 354.
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In Figs. 354 to 362 the warp float rises either three
or four picks at each thread.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

354 .
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358 .
359 .

. 360 .
r. 361 .
. 362 .
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4 x 12
24 x 72
32 X 32
6 x 18
11 x 22
15 X 45
13 x 39
8 x 32
16 x 48
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A steep twill with the warp floats rising three picks
at each thread requires only one third as many shafts
as are required for a base weave in which the number of
shafts is divisible by 3.

Fig. 359, for example, shows a 15-shaft steep twill
derived from one covering 45 threads; Fig. 360, a
13-shaft steep twill derived from a 39-shaft twill;
Fig. 362, a 16-shaft steep twill derived from a 48-shaft
twill.
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If the original number of shafts is not divisible by
3, the resulting steep twill will require the same
number of shafts as the base weave, as shown at
Fig. 356, both base weave and steep twill being 32
shaft.
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UNDULATING TWILLS

Undulating twills are formed by an irregular off-
setting of the warp and filling floats; for example, by
moving the float 3 threads at one place and 4 threads
at another, either vertically or horizontally.

The same effect can be obtained with a regular
twill weave by combining groups of fine and coarse

Fie. 368.

Fia. 369.
77
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yarns, reeding them irregularly; for example, the
fine threads 4 in a dent, the coarse threads 3 in a dent.

Figs. 363 to 379 are undulating effects produced by
the weave.

Fig.363. . . . . . . . . . 16 ends, 8 picks
Fig.364. . . . . . . . . . 30ends, 12 picks
Fig.3656. . . . . . . . . . 40ends, 8 picks

L il [ ] 18]
OO0
00

Fra. 370.
Fig.366. . . . . . . . . . 18ends, 9 picks
Fig.367. . . . . . . . . . 8ends, 8picks
Fig.368 . . . . . . . . . . 30ends, 15 picks
Fig.369. . . . . . . . . . b56ends, 12 picks
Fig.370. . . . . . . . . . 48ends, 48 picks
Fig.371. . . . . . . . . . 16 ends, 16 picks
Fig.372. . . . . . . . . . 16 ends, 16 picks
Fig.373. . . . . . . . . . 16 ends, 16 picks
Fig.374. . . . . . . . . . 16 ends, 16 picks

Fig.375. . . . . . . . . . 24ends, 48 picks
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Fic. 371.
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Fig. 376 . . . . . . . . . . 18ends, 54 picks
Fig. 377 . . . . . . . . . . 40 ends, 40 picks
Fig. 378 . . . . . . . . . . 16 ends, 16 picks
Fig.379. . . . . . . . . . 16 ends, 16 picks

As the twill line is less distinct when the float is
offset two threads instead of one, a twill with a longer
float is often used in combination with a regular twill
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o | Jim = NOOBSOUCRECOEEORBOON
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Fig. 378. Fia. 379.

for undulating twill effects. Thus, Fig. 367 is formed
by a *—, twill offset one pick combined with a
—,—1—, twill offset two picks; the weave pattern

covers eight shafts and eight picks.
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Another example is shown at Fig. 370, in which are
combined a *—; twill, offset one pick, and a ¢—; twill,
offset two picks. Each twill covers 24 threads in each
direction. The two twills are combined in plain
weave order, the whole pattern covering 48 threads.

Attractive patterns can be obtained by using other
motifs than the plain weave. Fig. 377 shows a weave
pattern obtained by transposing two twills with a
5-shaft double satin as a motif.



BROKEN OR REVERSED TWILLS

Broken or reversed twills are formed by reversing
the direction of the twill at intervals. The twill can
be reversed in either the warp or filling. If the twill
is broken in the warp, as shown at Fig. 382, a longitu-
dinal stripe effect is obtained. The filling is stitched
more closely and becomes less prominent. In Fig.

Fic. 380. FiG. 381. Fig. 382.
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Fic. 385.

382 a *—, twill is reversed every two warp threads.
The warp threads are still woven >—,, but the revers-
ing of the twill causes every alternate pick to interlace
the warp in plain weave order.

If, on the other hand, the twill is reversed in the
direction of the filling, as in Fig. 383, the filling be-
comes more prominent than the warp, which is then
stitched more closely than the filling. These remarks
apply to balanced twills, such as 2—,, 3—;, *—,, etc.

82 )
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Fra. 386. Fic. 387. FiG. 388.
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Among reversed or broken twills is classed the '—
weave stitched 1, 2, 4, 3, Fig. 380. This weave is
sometimes styled a satin and frequently substituted
for the regular satin. It is extensively used for a
great variety of goods and is usually stitched in 1, 3,
2, 4, order. The same result is obtained in both cases,
as well as with the order 1, 4, 2, 3.

Fia. 394. Fic. 395.
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Fig. 381 is a *—, reversed or broken twill, stitched
in 1, 3, 2, 4 order.

Fig. 382 is a *—, twill, reversed warp ways and often
called crowsé. Fig. 382 is well suited for woolen frieze
fabrics, as it shows no twill.

Fig. 383 is a 3—; twill reversed filling ways.

Fig. 384 is a *—, twill reversed warp ways.

Fig. 385 shows an 8-leaf twill, 3—,—!'—, reversed
filling ways.
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Motifs for attractive designs can be obtained by
rearranging the parts of a twill so that two groups of
threads with the twill running in thz samz direction
alternate with two groups having the twill running in

Fra. 399. Fra. 400.

juin] (B]a
DIJQLDDUKH
DDPJDDDD“D'CO

GO0 D0
D DDQUuUUDDDGDODbD“D
D PGUD!DUDUQDUD!DD | ulaial"]
UJWGDHWQOUJDDDD!DODUDD!DLDIDDDHD

ECIDUDD a1 wle | lslo] ]

SROOASOCBACD

Ol

o0 IUCIBGG

a0 anoue
0GL00000000060 10000
000000C0000000000000000
> 000000C0000000000C000
10000 5 (| 0
RRO00J3 m DOORCOOXCO0
DOOROOOIRDO! 00RE0DX000E00
BOX0C0URD)! fD COOROOIROODO®
000X000ARCINE000KOC0X00RD

0
QG0

]
D
8]
00!
[wle;
E
0
R0
0

{wia]

Fic. 402.

Fia. 401.

the opposite direction, Figs. 386, 387 and 388. The
twill in either direction may include more than half the
weave, making the two groups of unequal size. Care
must be taken to have a sharp break at the junction
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of the right and left twills, the risers of one twill com-
ing opposite the sinkers of the other.

Figs. 389 to 419 are weave patterns with the twill
reversed, some warp ways, some filling ways, and others
in both warp and filling.
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The following are reversed warp ways, forming
longitudinal stripes :

Fig. 389, twill >—, divided 4 and 4.

Fig. 390, twill >—, divided 8 and 2.

Fig. 392, twill 3—; divided 8 and 3.

Fig. 393, twill +—, divided 16, 4, 16, 16, 4 and 16.
Fig. 394, steep twill >—,—'—, divided 8 and 8.
Fig. 395, twill %—,—3—;—1—; divided 8 and 8.

If a twill weave does not permit of a sharp break at
the point of reversal, another twill is formed by sub-
stituting risers for the sinkers, and sinkers for the
risers of the first twill, Fig. 391. One is then used for
the right twill; the other for the left. This method,
however, necessitates an increase in the number of
shafts.
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Fig. 396 shows a 3—; twill reversed filling ways.
In Figs. 397 to 404 the twill is reversed in both warp
and filling.
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Fia. 416. Fis. 417.

This arrangement is used for the production of a
great variety of designs.

Fig. 397, twill 2—, divided 4 and 4 each way.

Fig. 398, twill 3=—; divided 6 and 3 each way.

Fig. 399, twill >—, divided 16 and 16 each way.

Fig. 400, twill >—; divided 12 and 4 each way.

Fig. 401, twill >—; divided 12 and 2 each way.

Fig. 402, twill >—, divided 16, 2, 5, 2, 5, 2 each
way.



90 A HANDBOOK OF WEAVES

Fig. 403, twill >—, divided 16, 4, 4, 16, 4, 4 each way.
Fig. 404, twill 3—; divided 24, 3, 24, 3, 6, 3, 6, 3,
6, 3, 6, 3 each way.

Very attractive patterns are made by reversing the
twill in accordance with previously selected motifs.
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Fic. 418. Fia. 419.

An example is shown at Fig. 405, which is developed
from the motif, Fig. 406, with a 3—; twill.

Another design is shown at Fig. 414, in which
isolated squares of 12 threads each are formed by
reversing the twill alternately in warp and filling.
In this particular pattern the twill is reversed every
3 threads.

Figs. 407 to 419 show several variations of this class
of weave effects, of which the number is unlimited :

Fig. 407, pattern 24 warp, 72 filling threads.

Fig. 408, pattern 8 warp, 4 filling threads.

Fig. 409, pattern 12 warp, 6 filling threads.

Fig. 410, pattern 8 warp, 8 filling threads.

Fig. 411, pattern 6 warp, 12 filling threads.
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BROKEN OR REVERSED TWILLS

412, pattern 20 warp, 20 filling threads.
413, pattern 16 warp, 8 filling threads.
414, pattern 24 warp, 24 filling threads.
415, pattern 18 warp, 36 filling threads.
416, pattern 16 warp, 32 filling threads.
417, pattern 26 warp, 26 filling threads.
418, pattern 40 warp, 44 filling threads.
419, pattern 24 warp, 48 filling threads.

91



OFFSET TWILLS

Twills may be broken without reversing the direc-
tion. In balanced twills the risers of the first thread
of a group are usually, but not necessarily, brought
opposite the sinkers of the last thread of the preced-
ing group.

The intermittent drawing-in draft, No. 5, Fig. 16,
is required for these effects. The break may be
in either or both directions (warp and filling). The
direction of the twill may be reversed at intervals, if
desired, in which case the intermittent drawing-in
draft, No. 5, Fig. 17, is required. Examples of offset
twills are shown at Figs. 420 to 454.

The following are broken in the warp :

Fig. 420, twill '—; divided 2 and 2.
Fig. 421, twill >—, divided 2 and 2.
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Fic. 427.
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Fig. 422, twill >—, divided 4 and 4.
Fig. 423, twill 3—; divided 6 and 6.
Fig. 424, twill *—, divided 2 and 2.
Fig. 425, twill *—, divided 2 and 2.
Fig. 426, twill ¢—; divided 2 and 2.
Fig. 427, twill *—,—*—, divided 12 and 12.
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FiaG. 437.

Fig. 428, twill +—, divided 6 and 2.

Fig. 429, twill 3—,—'—; divided 4 and 4.

Fig. 430, twill 3—,—3—;—'—; divided 3 and 3.

Fig. 431, twill *—, divided 3 and 3; twill reversed
every 24 threads.

Fig. 432, twill *——'—,—*—, divided 3 and 3.

Fig. 433, twill +—;—>—,—>—, divided 5 and 5

Fig. 434, twill 5-—;—'—; divided 1 and 1.

The following are broken in the filling :

Fig. 435, twill 3—; divided 4 and 4.

Fig. 436, twill *——>—; divided 4 and 4.

Fig. 437, twill >—, divided 4 and 4; twill reversed
every 24 threads.
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Fiu. 441. Fic. 442.
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By the arrangement shown at Fig. 435 the twill is
started at the same place at the beginning of each
group of 4 picks. This produces a longitudinal groove
effect which is very attractive in fine worsted fabrics.

The following twills are broken in both warp and
filling :

Fig. 438, twill >—, divided 4 and 4.
Fig. 439, twill *—; divided 6 and 6.

FiG. 447. FiG. 448. Fi1a. 449.

FiG. 450. Fia. 451.

Fig. 440, twill 3—; divided 9 and 2.

Fig. 441, twill >—, divided 6 and 2.

Fig. 442, twill 3—; divided 18, 2, 6, 2.

Fig. 443, twill 3—; divided 14, 2, 14, 2, 2, 2.

Fig. 444, twill >—; divided 4 and 4; twill reversed
in both warp and filling every 16 threads.

Fig. 445, twill +—, divided 4 and 4.

Fig. 446, twill '———,—1—; divided 8 and 8.
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Various patterns made by breaking the twill in both

warp and filling are shown in Figs. 447 to 454.

Fig. 447 . . . . . . . . . . . . . 24
Fig.448. . . . . . . . . . . . . 14
Fig. 449 . . . . . . . . . . . . . 16
Fig.450 . . . . . . . . . . . . .15
Fig.451 . . . . . . . . . . . . . 3
Fig. 452 . . . . . . . . . . . . . 32
Fig.453 . . . . . . . . . . . . . 40

Fig.454¢ . . . . . . . . .
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Fic. 454.

X 24
X 14
X 24
x 20
X 32
X 16
X 40
X 16




e®ese 00000000
BOOOORBO00eC00
se®s 00000070

RO GO
—D000CU00;

'1G. 457,

Fic. 456.
S0y ECEORON0

D80!

a0

OSOER O BCE0

000000

De0w @)

OSOSBONOR0

FiG. 455.
OROR0EEOROE

hu Olnlc

WONS

K

Fia. 460.

Fic. 462.

Fic. 459.

I elu]
S 8% 8O0
See000

#0018
D0 @

DO0O#®MA
=T

®OO00000
BEEDOO®00

00000000
Q0000

Fic. 458.

000

00000000000

OSOTERONCE

0000000

]

)

jul Juic] K]

CO000000GO00

0OmCOs00|

®O0000
Q8000

a

3

€

10000C
0000

0
C

O0€6000005000
1

1000008

O

00® 000000
XC 00

DDD0RRERXOOOOROODOXRRXRXOOOIRD
0000e0D00EeE8RD00080000 See R e’
RREES0OO00ONOD00ENEER00008000O00

ROOOORX B XOOOOROOCOAREXRXOOO00
B0000E00D0eeRe000080CO0S € %R0

100RODO0D0C
Fic. 461.

000

Q0G0

C0000

S80000e0000¢sIRe000080000NS80
[Sis] 11 1] lalalalel @lelwa! | [ ] " 6sas] e

10)C

1I0C0CAC®00000

el

DO00S0GCO0GC
]
w]u]
0C
100

(

i€
O
(

OOROODORBXRXOOCOR DDOOXXXRRODO
B8e00008000DERESe0D00S00D00S®0

0C

I}
0

0oDESseROOCCEO0CONSNENCO00R00

$JO0®00000000

)l

000RODICR®XRXOOCONOO00OXE MR RO

Bees00D080000SeE®e®000080000W0

)

0000EEEER00COROCUORENEEOOD0OR

Q00&00)

O00DROODOBRXXROOOOXKODO0DE RRR &

0000

EB$R0000MO000BSSe @0000H0O000L

00WO00!

)
0000000

100000

100

30E

Bx0000POO0CRERRXOOOOROODORR RO
DDeEsEs00080N00SaR@R00008000
DDIDDDD“.I‘.DDDDIDGUDII BEOCO
XY XDD00ROOO0RRXRKOOCOROOUORKO

30C

00000ROOOO0H

ONDewsee0000E000I0SS$BRODO0W0L

D“DIDDDDIIIIIDDDD.DDDDIIII 00

0000000

C

REEXOOOOXOOOONRXRBOODONOO00R

0000RARS@000D80000Se8H&000

000080000 aseRs000CEO000NSS

00
0gQ
OX|
mw]
00

O

|u]

98



CORKSCREW TWILLS

These weaves, also called diagonal ribs, require the
manifold drawing-in draft, No. 6, Figs. 20, 21 and 22.
The peculiar feature of corkscrew weaves is the combina-
tion of two or more distinct twill lines, which may be
of different colors.

Corkscrew fabrics, which are usually made of fine
worsted, should be set close in the warp, otherwise
the twill will look thin and ragged. Examples of cork-
screw weaves are given at Figs. 455 to 509.
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Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fic. 463. Fia. 464.

455, 8-shaft, 2 twills.

456, 7-shaft, 2 twills.

457, 9-shaft, 2 twills.

458, 11-shaft, ¢—,—'—, 2 twills.
459, 13-shaft, 2 twills.

460, 15-shaft, 2 twills.

461, 14-shaft, -—,—'—, 3 twills.
462, 17-shaft, 2 twills.

The single risers which are separated from the
warp floats in Figs. 458, 460, 461 and 462 are intro-

99



100 A HANDBOOK OF WEAVES

duced to stitch the floats on the back of the cloth.
Corkscrew twills can be reversed, deflected or made in

100C
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F1G. 465.

®0
r

JODC0OR
CGo0

wavelike or undulating form, as shown by Figs. 463,
464 and 465.

Fic. 466. FiG. 467. Fic. 468.

[
Fic. 469. Fic. 470. Fic. 471.

Fig. 463, 36 warp, 24 filling threads, twill deflected.
Fig. 464, 9 shafts, twill >—,, reversed.
Fig. 465, 13 shafts, twill —, deflected.

Other variations are shown at Figs. 466 to 478.
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Fig.466 . . . . . . . . . . . . . ‘-shaft
Fig.467 . . . . . . . . . . . . . 8shaft
Fig.468 . . . . . . . . . . . . . O-shaft
Fig.469 . . . . . . . . . . . . . 1l-shaft
IFig. 470 . . . . . . . . . . . . . 1l-shaft
Fig.47v . . . . . . . . . . . . . 1l1-shaft
Fig.472 . . . . . . . . . . . . . 13-shaft
Fig. 473 . . . . . . . . . . . . . 13-shaft
Fig.474 . . . . . . . . . . . . . 15-shaft
Fig.475 . . . . . . . . . . . . . 17-shaft
Fig.476 . . . . . . . . . . . . . 13-shaft
Fig.477 . . . . . . . . . . . . . 19-shaft
Fig.478 . . . . . . . . . . . . . 23-shaft
Fic. 472. Fic. 473. Fic. 474. Fic. 475.
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[ L1111 el [a] [ (| ju (s }
; s} 1 1]

Fia. 478.

Corkscrew twills may be developed with filling as
well as with warp floats. Two-filling corkscrews are
shown at Figs. 479 and 480. Woven 1 light, 1 dark,
the cloth shows two distinct filling twills, one of which
is light, the other dark.

At Fig. 481 is shown a filling corkscrew in which the
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F1G. 480. Fie. 481.

9

jsim]

[ Jela] u] Inl foi lof ‘o] Ja

Fia. 482. 1. 4%3. Fia. 484.

twill is run alternately to right and left, to give an un-
dulating effect suitable for stripes in worsted goods.
Corkserews, particularly the warp variety, are fre-

F16. 485. Fia. 456. Fiu. 487.
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Fic. 488, Fis. 489. Fic. 490.
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quently arranged to produce fancy effects, of which a
few examples are given at Figs. 482 to 509.

Fig.482 . . . . . . . . . . 12 warp, 8 filling
Fig.483 . . . . . . . . . . 12 warp, 8 filling
Fic. 494. Frc. 495. Fic. 496.
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Fig. 492
Fig. 493
Fig. 494
Fig. 495
Fig. 496
Fig. 497
Fig. 498
Fig. 499
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Fra. 503.

. 16
. 16
.19
.13
. 24
. 18
.24
.21

warp, 16 filling
warp, 48 filling
warp, 57 filling
warp, 52 filling
warp, 24 filling
warp, 24 filling
warp, 24 filling
warp, 14 filling

Fig. 501.
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Fic 504.
warp, 8 filling
warp, 8 filling
warp, 9 filling
warp, 12 filling
warp, 9 filling
warp, 8 filling
warp, 20 filling
warp, 18 filling
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Fig. 500 . . . . . . . . . 42warp, 7 filling
Fig. 501 . . . . . . . . . 20 warp, 20 filling
Fig. 502 . . . . . . . . . 18 warp, 9 filling
Fig. 503 . . . . . . . . . 12 warp, 6 filling
Fig. 504 . . . . . . . . . 32 warp, 24 filling
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Fig. 505 . . . . . . . . . 23 warp, 69 filling
Fig. 506 . . . . . . . . . 20 warp, 70 filling
Fig. 507 . . . . . . . . . 20 warp, 20 filling
Fig. 508 . . . . . . . . . 24 warp, 24 filling

Fig. 509 . . . . . . . . . 26 warp, 10 filling



INTERLOCKING TWILLS

These twills are formed in two ways: _
1. By interlocking a twill with itself, one draft of
this twill coming on the even-numbered threads, and

Fic. 511. Fic. 512.
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the other draft of the same weave coming on the odd-
numbered threads, Figs. 510 to 520.

2. By interlocking two twills, bringing one of the
weaves on the even-numbered threads, and the other
on the odd-numbhered threads, Figs. 521 to 539.

NTERLOCKING TWILLS

1
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marized as follows :

1. To obtain wide diagonals with a small number of

shafts.
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2. To produce
new weave designs.
3. To obtain a
weave structure in
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which a ground
weave is brought on
alternate picks and
the pattern is de-
veloped on the
other picks, Fig.519.
4. Toincrease the
filling-absorbing ca-
pacity of the weave,
Figs. 510 and 511.
An unlimited
number of new pat-
terns can be ob-
tained by interlock-
ing weaves in warp

and filling. Like the kaleidoscope, a change of position
results in an entirely new effect.

Examples are shown at Figs. 510 to 520, in each of
which a weave is interlocked with itself.
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Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Tig.
Fig.

Figs. 521 to 539
obtained from two

INTERLOCKING TWILLS

hb10 . . . . . . . . . . . . . 9-shaft

511 . . . . . . . . . . . . . ll-shaft
512. . . . . . . . . . . . . 9-shaft
513. . . . . . . . . . . . . 9-shaft
514 . . . . . . . . . . . . . 2l-shaft
5156 . . . . . . . . . . . . . 12-shaft
516 . . . . . . . . . 24 warp, 12 filling
517 . . . . . . . . . 16 warp, 8 filling
18 . . . . . . . . 26 warp, 13 filling
519 . . . . . . . . . 24 warp, 48 filling
520 . . . . . . 48 warp, 24 filling, 24 shafts

nately from each.
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F1G. 535.

show interlocking twill weaves each
twills, the threads being taken alter-
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Fig. 521, twill +——1—,—1—; twill +—p—1— —1—— |
Fig. 522, twill —, twill —p—b— —1
Fig. 523, twill 5—5—1—1—1———1’ twill 5_.1__1__1_.1_5.
Fig. 524, twill +——'— —1— 1 twill 8— —1—,
Fig. 525, twill 3—;, twill ,—3, 5 shafts, 12 picks.
’ ’ ’ ’
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Fia. 536.
Fig. 526, twill 3—;, twill *— ——,—1—, 18

12 picks.

Fig. 527, twill

shafts,

twill *—,, 7 shafts, 12 picks.

Fig. 528, twill 3—;, twill *—,, 18.shafts, 12 picks.
Fig. 529, twill 3—,—'—, twill 3—; 17 shafts, 24

picks.

Fig. 530, twill +—;——; twill *—, 10 shafts, 24

picks

Fig. 531, twill '——'——'—, twill +—,, 10 shafts,
24 picks.
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Fig. 532, twill 3—;—1—;, twill 3—,, 8 shafts, 30 picks.

Fig. 533, twill *—,, twill *—s, 9 shafts, 40 picks.

Fig. 534, twill 3-—;, twill *—,, 14 shafts, 24 picks.

Fig. 535, twill —,——,, twill *—, 11 shafts, 56
picks.

Fig. 536, twill +—;—>—; twill *——2——2—,
14 shafts, 48 picks.

Fig. 537, twill 83—, twill
8y 8,6 6. 8 3 30 shafts, 50 picks.

Fig. 538, twill ¢————*—;, twill *—s, 21 shafts,
60 picks.

Fig. 539, twill 6—————, twill *—, 20 shafts,
84 picks.

In drafting interlocking twills, two steep twills with
the warp floats rising two picks at each thread are
generally combined, the object being to obtain a 45°
twill in the interlocked weave, Figs. 521 to 523, 525,
529 to 533 and 535 to 539.
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Fiac. 540. Fic. 541. Fia. 542. Fia. 543.

Fic. 544. Fic. 545. . 546. Fic. 547.

Tia. 548.
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BOOO®!

Fie. 550. Fic. 551. Fia. 552.
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FiG. 561.

BECEOBOEORD
EBI’D 000

BCOOBOO
0CBO00M
DBUIDID-D

I'16. 564.

Fic. 565. 118 F1G. 566.
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th the basket, rib or other weave as

Examples are shown at I
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s. 040 to 623.
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16 warp, 16 filling
16 warp, 16 filling

3
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Fig. 54
Fig. :
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Fig. 552
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Fi1G. 576. F1a. 577. Fic. 578.
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Fic. 588.

Fic. 587.

Fia. 586.
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Fig. 553 . .
Fig. 554 . .
Irig. 555 . .
Fig. 556 . .
Fig. 557 . .
Fig. 558 . .

The following

Fig. 559 . .
Fig. 560 . .
Fig. 561 . .
Fig. 562 . .
Fig. 563 . .
Fig. 564 . .
Fig. 565 . .

F1G. 598.

FANCY

TWILLS
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20 warp, 20 filling
24 warp, 24 filling
24 warp, 24 filling
22 warp, 66 filling
16 warp, 24 filling
36 warp, 36 filling

twills combined with rib weaves:

ula] uls]

Fis. 599.

14 warp, 14 filling
12 warp, 12 filling
16 warp, 16 filling
24 warp, 24 filling
24 warp, 24 filling
24 warp, 24 filling
34 warp, 34 filling
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join] 11 lnjwiel | ! ief

F16. 600.
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Fig.566 . . . . . . . . . 18 warp, 36 filling
Fig. 567 . . . . . . . . . 70 warp, 70 filling

The following are twills combined with crépe weaves :
Fig. 568 . . . . . . . . . 16 warp, 16 filling
Fig. 569 . . . . . . . . . 16 warp, 16 filling
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[s] S00CBR0
DUOOBURSEO00O8000

Fra. 602. Fic. 603.
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Fig. 570 . . . . . . . . . 12 warp, 12 filling
Fig. 571 . . . . . . . . . 16 warp, 16 filling
Fig. 572 . . . . . . . . . 24 warp, 48 filling
Fig. 573 . . . . . . . . . 24 warp, 48 filling
Fig. 574 . . . . . . . . . 32 warp, 32 filling
Fig. 575 . . . . . . . . . 32 warp, 32 filling

The following effects are produced by twills running
in opposite directions :

Fig. 576 . . . . . . . . . 12 warp, 12 filling
Fig.577 . . . . . . . . . 18 warp, 18 filling
Fig. 578 . . . . . . . . . 16 warp, 16 filling
Fig. 579 . . . . . . . . . 12 warp, 12 filling
Fig. 580 . . . . . . . . . 16 warp, 16 filling
Fig. 581 . . . . . . . . . 18 warp, 18 filling
Fig. 582 . . . . . . . . . 24 warp, 24 filling
Fig. 583 . . . . . . . . . 24 warp, 24 filling
Fig.58¢ . . . . . . . . . 30 warp, 30 filling
Fig. 585 . . . . . . . . . 12 warp, 36 filling
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F1c. 607.
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The following weaves show twills arranged to pro-
duce basket or braided effects:

Fig.586 . . . . . . . . . . 8warp,8filling
Fig. 587 . . . . . . . . . . 8warp, 8filling
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8 filling
10 filling
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Lt
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Fic. 623.

16 warp,
24 warp,
24 warp,
16 warp,
16 warp,
24 warp,
48 warp,

16 filling
16 filling
24 filling
16 filling
16 filling
24 filling
48 filling

Figs. 602 to 623 show fancy twills formed by combi-
nations of twill lines with various other weaves :

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

602
603
604
605
606
607
608

40 warp,
30 warp,
12 warp,
30 warp,
16 warp,
30 warp,
32 warp,

40 filling
30 filling
22 filling
60 filling
16 filling
60 filling
32 filling



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
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16 warp, 32 filling
32 warp, 64 filling
32 warp, 64 filling
50 warp, 50 filling
24 warp, 48 filling
16 warp, 16 filling
32 warp, 64 filling
18 warp, 45 filling
16 warp, 32 filling
16 warp, 38 filling
33 warp, 33 filling
40 warp, 40 filling
48 warp, 54 filling
60 warp, 48 filling
60 warp, 60 filling



