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sponding numbers, 1,2, 3 and 4 in the respective sec-
tions, Figs. 1360, 1361 and 1362.

Fig. 1364 shows a 1 and 1 fabric having a plain weave
on the face and a 2 up 2 down basket on the back.
Only a part of the stitchers are favorably placed to
reduce the curvature of the stitching thread.

In Fig. 1365 the face is a 2 up 2 down basket, the
back a plain weave. The set in both warp and filling
is 2 face 1 back (beginning 1 face 1 back). The face-
to-back stitchers, which are sinkers indicated by
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crosses, are favorably placed so that the stitching
thread passes below a face, a back and a face pick in
succession.

As the face threads work in pairs, being down for
two picks in succession, the stitching from face to back
is to be preferred. If, however, the low grade of the
back filling makes stitching from back to face neces-
sary, the stitchers can be inserted on the dotted
squares, threads 2 and 5.

In Fig. 1366 each texture is woven with a 2 up 2
down basket and stitched in both ways. Stitchers
from back to face are risers indicated by dotted squares ;
from face to back, sinkers indicated by crosses.



REGULAR DOUBLE FABRICS 271

Fig. 1367 shows a 2 up 2 down basket face and a
plain back stitched in modified broken twill order,
as in Fig. 1451.

Fig. 1370 shows the two broken twill weaves, Figs.
1368 and 1369 (for back and face respectively) stitched,
in broken 4-leaf twill order, 1, 2, 4 and 3. Here each
stitcher has risers at the right and left as well as be-
fore and after.

Fig. 1371 shows two 3-leaf twills stitched in twill
order; the warp set is 1 and 1; the back set, 2 and 1.

Fia. 1371. Fig. 1372. Fi1c. 1373
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Fig. 1372 shows a 2 up 2 down twill face and plain
back, set 2 and 1. The stitching, indicated by crosses,
is from face to back in 8-leaf satin order. Such weaves
are frequently stitched twiece in a 6-thread square,
Fig. 1380; or four times in a 12-thread square, Fig.
1381.

Fig. 1373 shows a double 2 up 2 down twill set 1
and 1 in warp and filling. The dotted squares, risers,
indicate stitchers from back to face; the crosses,
sinkers, are the stitchers from face to back.
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In Fig. 1374 the face is a 3 up 3 down twill; the
back, a 1 down 2 up twill, the set 2 face 1 back, stitched
from back to face.

Fig. 1375 has a 3 up 3 down twill face and plain
back; the set is 3 face 1 back; stitched from back
to face. A better cover is given to the back of this
fabric by setting the filling 2 face 1 back 1 face 1 back
with every 2 back picks interlacing the filling alike,
as shown at Fig. 1376.

The arrangement of the face and back threads in
Figs. 1363 to 1376 is well suited for stitching the two

Fig. 1377. Fig. 1378. Fia. 1379.
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weaves. This would not have been the case if the
back weave had been begun at a different place. For
example, if in Fig. 1372 the plain back weave, instead
of beginning 1 up 1 down, had started with 1 down 1
up, the draft would have been as shown at Fig. 1382,
which cannot be stitched to good advantage.

Again, if the twill of the back weave in Fig. 1373
instead of beginning 1 up 2 down 1 up had begun 1
down 2 up 1 down, the draft would have been as shown
at Fig. 1383, which offers no good places for stitching.

These examples show the necessity of constructing
double weaves so as to leave a favorable place for the
insertion of the stitchers.
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While desirable, it is nevertheless impossible to draft
double weaves by fixed rules. The only general rule
that can be given is to bring the risers of the back
weave next to the risers of the face weave.

Fig. 1377 is a broken 1 up 3 down twill on the face
and a 2 up 2 down twill on the back. The set is
1 and 1 in warp and filling. The face-to-back stitchers
are indicated by crosses (X), sinkers, arranged in
broken 4-leaf twill order.

Fig. 1378 is a 6-leaf satin face with a plain weave
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on the back. The warp and filling are set 1 and 1.
The face-to-back stitchers ( x), sinkers, are arranged
in 6-leaf satin order.

Such weaves are used for plaid backcloths in which
the back and face are made of contrasting colors, the
face usually one color and the back plaided. The
stitchers are from face to back to prevent the back
threads from showing on the face.

The weave at Fig. 1379 is adapted for worsted
goods having a 2 up 2 down twill face. The back
weave is a broken twill, while the stitchers are in-
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serted in 8-leaf satin order.
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the filling, 2 and 1.

For this class of goods the face is often woven with
crépe and similar weaves, while the back weave is so
arranged that the warp comes to the surface on the
back of the cloth, the back filling being concealed in
the center of the fabric.

This construction is shown at Figs. 1379, 1390,
1394, 1398, 1402 and 1406. The face weave, back
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The warp is set 1 and 1;
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Fic. 1402,

weave and order of stitching for the respective double

weaves

Figs.
Figs.
Figs.
Figs.
Figs.
Figs.

are shown as follows:

1384, 1385 and 1386 for Fig
1387, 1388 and 1389 for Fig

. 1379.
. 1390.

1391, 1392 and 1393 for Fig. 1394.

1395, 1396 and 1397 for Fig
1399, 1400 and 1401 for Fig
1403, 1404 and 1405 for Fig

These weaves are set as follows :

Fig. 1379, warp, 1 and 1; filling, 2 and 1.
Fig. 1390, warp and filling, 2 and 1.

. 1398.
. 1402.
. 1406.
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Fig. 1394, warp and filling, 2 and 1.
Fig. 1398, warp, 1 and 1; filling, 2 and 1.
Fig. 1402, warp and filling, 2 and 1.
Fig. 1406, warp, 1 and 1; filling, 2 and 1.

The face and back in Fig. 1402 are stitched by bring-
ing the back warp thread above two adjacent face
picks, indicated by dotted squares. This method of
joining double weaves should be used only when the
back and face warp are of the same quality and color
and the stitchers are well covered by warp risers on
either side, as in Fig. 1402, which is suited for worsted
cloths.

The back weave is often plain when the cloth is
made with a worsted face and woolen back. This is
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the usual course when both face and back are woolen,
the object being to make the fabric firmer. At Figs.
1410 and 1414 are shown two weaves in which the
face is crépe and the back plain. The face and back
weaves and order of stitching for Fig. 1410 are shown
at Figs. 1407, 1408 and 1409; for Fig. 1414, at Figs.
1411, 1412 and 1413.

Attention is called to two other weaves for heavy
woolen fabrics, the army tricot, Fig. 1415, and the
army diagonal, Fig. 1416.

The first, Fig. 1415, is the tricot long, Fig. 1320, with
a plain back. The warp is set 4 face 1 back; the fill-
ing, 2 face 1 back; stitched from face to back.

The face of the army diagonal, Fig. 1416, is the
diagonal shown at Fig. 313, the back being woven with
the cross-rib weave, Fig. 208. The warp is set 4 face
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1 back; the filling, 2 face 1 back; the stitching is
from back to face.

Warp weaves, preferably the broken 3 up 1 down
twill, are used for the face of face-finished goods. The
back is often woven plain and the stitching so arranged
that 2 stitchers come in each square of 6 threads, 4
stitchers in a 12-thread square or 8 stitchers in a
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24-thread square, as shown in Figs. 1418, 1425 and
1429, respectively.

The face and back weaves and stitching order for
Fig. 1418 are shown at Figs. 1419, 1420 and 1421;
for Fig. 1425, at Figs. 1422, 1423 and 1424 ; for Fig.
1429, at Figs. 1426, 1427 and 1428; for Fig. 1439,
at Figs. 1430, 1431 and 1432; for Fig. 1440, at Figs.
1433, 1434 and 1435; for Fig. 1441 at Figs. 1436,
1437 and 1438 ; for Fig. 1451, at Figs. 1442, 1443 and
1444 ; for Fig. 1452, at Figs. 1445, 1446 and 1447 ; for
Fig. 1453, at Figs. 1448, 1449 and 1450.
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Lighter fabrics are sometimes woven with a 3-leaf
twill face and plain back, as shown at Fig. 1417. The
order of stitching covers 6 back warp threads and 12
face picks.

The heavy overcoating cloth known as double satin,
president and Eskimo cloth, is woven with a broken
3 up 1 down twill or a 5-leaf warp satin on both face
and back. The two weaves are stitched tightly, but
so carefully and regularly that the smoothness of the
face is not affected. A stitcher with a riser at both
right and left is inserted at each face pick. Figs.
1430 to 1453 show examples of these weaves. Figs.
1452 and 1453 are better adapted for goods of lighter
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weight, on account of the greater firmness resulting
from the plain back with which they are woven.

The warp in each of these six weaves is 2 face 1 back.
The filling in Fig. 1439 is set 1 face 1 back; in Fig.
1441, 3 face 1 back; in the others, 2 face 1 back.

The warp of these fabrics is sometimes set 3 or 4
face to 1 back, as shown at Figs. 1454 and 1455, in
order to obtain a closer set on the face. The filling
in these two weaves is set 2 face 1 back.

Two combinations of 5-leaf satin weaves for Eskimo
overcoating cloths are shown at Figs. 1456 and 1457.

Fig. 1456 has a warp satin on back and face. Fig.
1457 has a warp satin on the face and a filling satin on
the back, which is made double to avoid the long fill-
ing floats.
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Two back weaves for beaver cloths are shown at
Figs. 1460 and 1461, with blank spaces showing the
position of the face picks. Fig. 1460 is a rib, Fig. 208;
Fig. 1461 shows a double 5-leaf warp satin. The fill-
ing is set 2 face 2 back, the two face picks being inserted
between two back picks woven alike. This arrange-
ment is sometimes adopted when a thick nap is wanted
on the back.

Overcoating cloths with curled or looped effects on
the face resembling Persian lamb skins are made with
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carded woolen warp and back filling, the face filling
being made by doubling a fine thread with a coarse
thread of luster wool. In twisting the ply yarn, the
coarse thread is run slack on the fine thread as a base,
thus forming loops or curls. About two inches of the
coarse thread is twisted on every inch of the fine
yarn. A very fine thread, called the binder, is twisted
in the opposite direction around the other two and
develops the loop.

The face is usually woven with a broken 4-leaf fill-
ing twill or a filling satin, the back with a 2 up 2 down
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twill or a weave which throws the filling on the back.
Fig. 1458 is a weave of this kind with a broken 1 up 3
down twill on the face, and a 2 up 2 down twill on the
back. It isset 1l and 1 in the warp, and 1 face 2 back
in the filling.

Fig. 1462 is woven 1 face 2 back in the warp and
1 face 3 back in the filling. The weave is a 4-leaf
broken filling twill on the face, and a 2 up 2 down twill
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on the back. Both weaves should be stitched from
face to back, as shown in the draft, in which the stitchers,
sinkers, are indicated by crosses ( X).

In Fig. 1463 the face filling is woven with an 8-leaf
satin; the back filling, with a modified broken twill;
filling, 1 face 2 back. This is a single fabric woven with
a back filling, and not a regular double fabric.

The illustrations that have been given show the
method of constructing double weaves, of which the
number is unlimited. The principal difficulty in draft-
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ing double cloths is in stitching the face and back
fabrics together. The rules already given should be
strictly observed and care taken when drafting a new
weave for a double texture to have the stitchers in the
right place.

The divided drawing-in draft, No. 8, Figs. 25 and 26,
is best for double cloths, the face and back warp com-
ing on separate sets of
shafts. In some mills
it is customary to draw

FiG. 1454. Fie. 1455. 10 the warp straight,

using as many shafts

as there are threads in the weave pattern. It is

usually better, however, to draw the back warp and

face warp on separate groups of shafts. In many

cases this enables the warp to be drawn on a less num-
ber of shafts than with a straight draft.

Fig. 1459 shows a double cloth weave, 2 face, 1 back
in warp and filling, a broken 4-leaf warp twill on the
face, and plain weave on the back, with the face and
back warp drawn on separate groups of shafts.
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So far as possible the warp of double cloths should
be reeded as follows:

1 face 1 back : 4, 6 or 8 threads per dent.

2 face 1 back: 3 threads (1 face 1 back 1 face) per
dent; 4 and 5 alternate per dent; or, 6, 9 or
12 threads per dent.

3 face 1 back: 4 threads (1 face 1 back 2 face) per
dent; or 8 threads per dent.

When there are 2 or more face threads for 1 back
thread, the back thread should not come first or last
in the dent.

DOUBLE CLOTHS WITH STUFFING THREADS

Stuffing threads are inserted in the cloth when the req-
uisite weight and thickness cannot be obtained with the
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regular double weaves. These stuffing threads, which
may be in warp or filling, lie between the face and back.
They do not come to the surface on either side of the
cloth and can, therefore, be of any color or quality
desired, provided the contrast is not so sharp that
the color of the inner threads shows to an objectionable
extent on the face or back. These stuffing threads
often serve to increase the prominence of stripes and
figured effects as in piqué and matelassé.

Stuffing warp threads lie above every back pick
and below every face pick. If the stuffing threads
are in the filling, all face warp threads must be raised
above and all back warp threads lowered below each
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stuffing pick. Fig. 1464 shows stuffing warp threads
in a double cloth with a 2 up 2 down twill face and
plain back. Fig. 1465 shows the same face and back
weaves woven with a stuffing pick. In both cases
the order is 1 face 1 back 1 face 1 stuffing thread.



THREE OR MORE PLY CLOTHS

Three or more fabrics are woven one above the
other and stitched together when very thick and heavy
goods are to be made.

In drafting a 3-ply weave the procedure is as follows :

The position of the threads for each fabric, face,
center and back is first indicated on the draft.

The face weave is then drafted on the face threads,
the center and back th#eads being left blank.

The face warp threads are now raised above all the
center picks.

The center weave is drafted, the back threads being
left blank.

The face and center warp threads are raised above
all the back picks, and the draft is completed by draft-
ing the back weave. The stitching can be effected
in various ways:

1. From back to center and from center to face.
2. From face to center and from center to back.
3. From back to center and from face to center.

4. From center to face and from center to back.

Fig. 1466 shows a 3-ply weave, each fabric woven
plain, and stitched in 8-leaf satin order, according to
the first method given above. Warp and filling are
set 1 face 1 center 1 back.

Fig. 1467 is a longitudinal section of the same weave
and shows plainly the construction of the fabric.

Fig. 1470 shows a ply weave used for drying-felt
for cotton cloth, also for belting. Five sets of warp
and 6 sets of filling threads lie over each other. The
sixth set of filling is in fact a back filling on the 5-ply
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fabric. The first or face fabric is stitched to the second ;
the second is stitched to the third; the third, to the
fourth; and the fourth, to the fifth. The two outside
fabrics (1 and 5) have the same set and weave, broken
4-leaf twill, except that the risers of one weave corre-
spond to the sinkers of the other.

Of each 12 warp threads, 3 belong to the first or face
weave, 3 to the back weave, and 2 to each of the three
interior weaves. Fig. 1468 is the weave for the face;
Fig. 1469, the weave for the second, third and fourth
fabrics; and Fig. 1471 the weave for the back texture.

Figs. 1468. 1469.
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The complete draft is shown at Fig. 1470. The divi-
sion and distribution of the warp threads are indicated
at the bottom of the draft; of the filling threads, by the
figures 1 to 6 at the side. The warp is reeded 12 threads
in a dent. A fabric that is quite common is woven
with this weave and reeded with 131 dents per inch.

THREE OR MORE PLY CLOTHS STITCHED WITH EXTRA
WARP OR FILLING

The ordinary method of stitching 3 or more ply
cloths tend to solidify the fabric by drawing the sepa-
rate textures together. This method is satisfactory
when a firm and durable cloth is desired.

~
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For thick, bulky goods, it is sometimes necessary
to weave separately each of the textures that form the
cloth and without interlacing the threads of one fabric
with those of another. The different textures are
stitched together by extra warp or filling threads,
which pass by degrees from one side of the cloth to the
other. An extra warp beam is required for these
extra threads if they are introduced in the warp.

This method of stitching is frequently used for cloak-
ing fabrics, of which the face color is plain or fancy,
and the back plaided. The binding thread is fine
cotton yarn. One stitching thread is usually inserted
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after every four of the regular threads. The stitching
threads are raised above a face pick and lowered below
a back pick, thus binding the separate fabrics together.
When not so raised or lowered, they lie between the
upper and lower textures.

Weaves for these fabrics are drafted by first color-
ing the stitching warp threads on the draft to distin-
guish them.

The weaves for the different textures are then drafted
in the remaining spaces.

The stitching warp threads are then raised above
all the back picks.

These stitching threads are next raised above certain
face picks (dotted squares), and lowered below certain
back picks, so as to bind face and back together.
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If the stitching threads are in the filling, all of the
face warp threads are first raised above them. Then
a back warp thread is raised and a face warp thread
lowered below a stitching pick to bind the face and
back fabrics together. These stitchers are brought
to face or back only where the adjacent threads are
in a position to conceal them.

Figs. 1472 to 1484 show different weaves of this
class. The accompanying cross sections make the
construction clearer. The dotted squares indicate
risers; the crosses, sinkers.

Fig. 1472 is a double cloth, each weave being a
2 up 2 down twill. After every group of 2 face and
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2 back warp threads, a binding thread is inserted.
The numbers of the warp threads in the longitudinal
section, Fig. 1473, correspond with the numbers in
Fig. 1472. The dotted line, not numbered, is the
second binding thread, which is the tenth thread in
Fig. 1472.

Fig. 1474 shows two 3 up 3 down twill weaves
stitched with 1 binding warp thread after every group
of 2 face and 2 back threads.

Fig. 1475 shows a 3 up 1 down twill face and 3 up 3
down twill back stitched with 1 binding warp thread
after every group of 2 face and 2 back threads.

Fig. 1476 shows a 3 up 3 down twill face and 2 up
2 down twill back stitched with 1 binding warp thread
after every group of 2 face and 2 back threads.
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Fig. 1478 and the corresponding cross section, Fig.
1477, show two 2 up 2 down twills stitched together
with an extra pick following every group of 2 face and
2 back picks. The picks are numbered the same in
both draft and section.

Fig. 1479 is a ply weave for a very thick cloth.
Four picks lie one above the other. The face and back
weaves are 6-leaf satin with back filling. The fifth
pick serves as a binding thread, as shown by the cross
section, Fig. 1482. The first 5 picks are numbered
to correspond with the first 5 picks at Fig. 1479. The
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face warp is indicated by the outline circles; the back
warp, by the black circles. This cloth, which is from
% to 1 inch thick and used for piano felt, is also made
with six sets of filling; of which the sixth is a stuffing
pick lying between the face and back, as at Fig. 1465.

Fig. 1480 is a weave for a 4-ply fabric with extra
binding threads in the warp. Each of the four sepa-
rate textures is woven with a plain weave. The posi-
tion of the stitching warp is shown in the longitudinal
section, Fig. 1481, in which the threads are num-
bered to correspond with the first 9 warp threads of
Fig. 1480.

An excellent weave for woven felt is shown at Fig.
1483. The face weave is a broken 3-leaf filling twill ;
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the back weave, a broken 3-leaf warp twill. This
causes the face filling to predominate on the face, and
the back filling to predominate on the back, making
both sides of the cloth alike.

Every four regular picks are followed by one extra
or stitching pick indicated by a straight line at the
right. The stitching is effected by lowering a face
warp thread below (crossed squares) and raising a
back warp thread above (dotted squares) the stitch-
ing pick, thus binding both textures to this extra pick.

Another equally good weave for heavy felt is shown
at Fig. 1484. Face and back are each woven with a
broken 4-leaf twill, the face is 1 up 3 down; the back
3 up 1 down. After 1 face and 1 back pick of the regu-
lar weaves, there is a binding pick to which both face
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and back textures are bound, as in Fig. 1483. The
stitchers are indicated by crosses (Xx), sinkers, and
dotted squares, risers, on the binding pick.

Figs. 1485 and 1486 are the face and back weaves
for Fig. 1483; Figs. 1487 and 1488, the face and back
weaves for Flg 1484.



WEAVES FOR WOVEN BELTING

Woven belting consists of several separate textures,
which are more closely stitched together than the ply
fabrics that have been described. In the belting
fabrics a separate set of warp threads alternate on face
and back, making a through and through fabric. This
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In the double
plain weave, Fig. 1489, threads 1 and 4 alternate on
face and back; thread 2 being on the back and
thread 3 on the face continuously. The first warp
thread passes under the first pick to the back, and
above the fourth pick to the face, thus forming a
part of both face and back textures. The fourth warp
thread, on the other hand, passes below the fifth pick
to the back, and above the eighth pick to the face,
likewise forming a part of both the face and back.
The threads are thus arranged as follows: warp,
1 binder 1 back 1 face 1 binder, bringing two binder
threads together; filling, 1 back 1 face.

A similar weave is shown at Fig. 1490 and is used
for cotton banding. It consists of two 3-leaf twills;
2 up 1 down for the face, 1 up 2 down for the back,
making the back and face of the cloth alike. Warp
threads 1 and 2 are face; 5 and 6, back threads.
Threads 3 and 4 alternate on face and back, taking
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the place of the third thread of the face twill and also
of the back twill. Thread 3, for example, passes
below picks 2 and 12 to the back, and above picks 5
and 7 to the face. Thread 4, on the other hand,
passes above picks 1 and 11 to the face, and below
picks 6 and 8 to the back.

Following are several weaves and lay-outs for belt-
ing fabrics :

(a) Double Banding, 42 inches wide. Weave, Fig.
1491. Warp, 6-ply No. 10 cotton. Filling, 8-ply No.
6 cotton, 410 ends in warp, 2 ends in each heddle,
making 210 double ends. Four shafts, straight draft,
beginning with shaft 2. Reeded, first dent (at left)

FiG. 1491. Fics. 1493. 1494. 1495. 1496.
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3 double ends, then 5 and 6 alternate for 36 dents,
ending with 4 ends in last dent.

(b) Cotton Banding, 37% inches wide. Weave, Fig.
1492. Warp, 9-ply No. 16 cotton. Filling, 6-ply
No. 10 cotton. 442 ends in warp. Six shafts, straight
draft, beginning with shaft 3. Reeded, first dent
(at left) 10 ends, then 15 ends in each of the next 28
dents, and 12 ends in last dent.

Certain kinds of double cloth, used for banding,
belting, etc., are stitched by a separate set of threads
introduced in the warp at intervals, each one passing
alternately to the back and face so that when one
passes to the face the other passes to the back, thus
binding the two textures together.

Figs. 1493, 1494, 1495 and 1496 show four methods of
interlacing these threads with the filling. These extra
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threads must be woven from a separate beam, and
dressed considerably longer than the ground warp on
account of the greater take-up. Following are several
examples of this construction.

(c) 4-Ply Cotton Belting, 5:% inches wide. Weave,
Fig. 1497. Ground warp, 10-ply No. 16 cotton. Fill-
ing, 10-ply No. 6 cotton. 684 ends in ground warp;
54 ends of binding warp; making a total of 738 ends.
8 ground and 2 stitching shafts. Reeded, first dent
(at left) 8 ends, second dent 24 ends, then 26 ends in
each of the following 27 dents; last dent, 4 ends.
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Reed, 28 dents in 5 inches. The take-up of the ground
warp is 22 per cent. Twenty-three yards of the bind-
ing warp is required for 10 yards of the ground warp.
(d) 6-Ply Hemp Belting, 57% inches wide. Weave,
Fig. 1498. 664 ends 3-ply No. 8 hemp yarn in the
ground warp; 53 ends double 3-ply No. 8 hemp yarn
in binding warp; making a total of 717 ends. Twelve
ground and 2 stitching shafts. Reeded, first dent
16 ground threads and 1 stitching thread, then 24
ground and 2 stitching threads in each of the next
26 dents, last dent 24 ground threads. Reed, 19
dents in 4 inches, 6% inches high. Take-up of ground
warp, 22 per cent. From 25 to 26 yards of the binding
warp is required for each 10 yards of the ground warp.



CORDED WEAVES

These are corrugated effects, or raised stripes run-
ning in the direction of either warp or filling.

CORDED STRIPES

The warp cords are usually produced by letting one
pick float on the back under 4 to 16 ends, then raising
it above one or two (seldom more than two) ends,

Fia. 1499.
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while the next pick interlaces the warp with a plain,
twill or other weave.

In ladies’ corded dress goods it is customary to let
two floating picks alternate with two binding picks,
Fig. 1501.

The warp threads under which the floating picks
pass are pressed upward and form an arch, as shown
in the cross section, Fig. 1499. If a woolen cloth
woven in this way is well fulled, the raised stripe is
made more prominent, because the floating picks shrink
rapidly, while the other picks, being woven closely
into the warp, full more slowly.
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The weave at Fig. 1500 corresponds to the cross
section at Fig. 1499. The raised stripe contains 6
ends; under which the floating picks lie, the latter
being stitched plain on 2 warp threads.

Fig. 1501 shows the same weave as used for ladies’
dress goods, the risers being indicated by the white
squares; the sinkers, by the black squares.

In Fig. 1502 the raised cord is formed with 8 threads
woven with a 2 up 2 down basket, while 2 threads form
the recess or depression between the cords.

Fig. 1503 shows 10 threads woven with a 2 up 2
down twill, alternating with 2 recess threads. The
twill runs alternately to the right and left, as shown.

In Fig. 1504 the warp is arranged as follows: 8
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threads woven plain, 2 recess threads, 8 threads woven
with an 8-leaf diagonal, 2 recess threads; total, 20
threads.

If the face weave does not allow the weave for the
recess threads to be drafted regularly, care must be
taken to place the risers in the recess where they will
break with the eord weave. A recess riser is inserted
next to each cord sinker adjoining the recess, as shown
at Fig. 1504.

Corded stripes can be woven without recess threads
by making each pick float alternately on the back and
interlace with the warp of the raised cord. In one
stripe it floats on the back and in the next stripe it
is woven on the face. The order is reversed on the
next pick. Very pronounced corded patterns can be
obtained in this way, as shown by the cross section,
Fig. 1505, for which the weave is shown at Fig. 1506.
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Each stripe is made with 8 threads woven plain on
alternate picks.

Fig. 1507 shows a similar pattern with a 2 up 2 down
twill substituted for the plain weave. The twill is
reversed at each stripe.

Fig. 1508 shows a corded pattern, each stripe com-
posed of 4 threads, a 2 up 2 down twill alternating with
a plain weave.

Stuffing threads are introduced when a very full,
round cord is wanted. In Fig. 1509 the cord is made
with 6 ends woven plain and 4 stuffing ends. The
latter are indicated by dotted squares and marked

Fic. 1505.
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with a line at the top of the draft. The recess is
formed by 2 threads.

The durability of a corded cloth is increased by
interlacing the stuffing threads with the picks float-
ing on the back. In Fig. 1510 the stuffing threads and
floating picks are woven plain. In other respects the
pattern is the same as Fig. 1509.

A similar pattern is shown at Fig. 1511, in which a
wide, 4-leaf basket cord alternates with a narrow twill
cord, the two being separated by 2 recess threads.
The back of the cord is woven plain.

Stitching the stuffing thread to the back or floating
picks makes the cord less pronounced and results in
two textures, one above the other.
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Corded patterns without recess threads, Figs. 1506,
1507 and 1508, can be made with stuffing threads, if
desired.

CROSS CORDS

These are usually made by letting every second or
third warp thread float on the back for 4, 6, 8 or 10
picks while the other warp threads are woven with a
plain weave, twill or similar weave. All the warp
threads floating on the back are raised above the next
one or two picks, thus producing a pronounced cross

Fig. 1509. FiG. 1510. FiG. 1511.
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cord. This effect is made still more marked if the
back warp threads are woven from a separate beam
under greater tension than that on the face threads.
In the cross-cord weave, Fig. 1512, threads 2, 4, 6, 8§,
ete., float on the back for 6 picks, and then rise above
2 recess picks. The other threads, 1, 3, 5, 7, etc., are
woven plain for the first 6 picks, then passing under
two recess picks, 7 and 8. The face warp can be
interlaced with the recess picks, as shown by the crosses
on threads 1 and 3, if desired.

In Fig. 1513, two warp threads are woven plain
for six picks, then passing under 1 recess pick. Every
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third warp thread floats back of the six picks forming
the cord, and then rises above the recess pick.

The recess is made finer by dispensing with recess
threads and letting each warp thread float alternately
back of the cord and interlace the filling, as shown at
Fig. 1514.

The raised parts of filling cords are made more
pronounced by introducing stuffing picks between

Fic. 1515. F1c. 1516. F1c. 15617.
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back and face, as shown at Fig. 1515. The risers
over the stuffing picks are indicated by crosses; those
over the recess picks, by the dotted squares.

The durability of the cloth is increased by inter-
lacing the back warp with the stuffing picks. An
example is shown at Fig. 1516, in which the back
warp and stuffing picks are woven plain. The face
warp is woven with a 2 up 2 down twill for 6 picks,
followed by one recess pick.

om 00ED08N0SOOWO_
OEE0) esD000n8
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A very pronounced filling cord can be obtained on
thick fabries by using both stitched and unstitched
stuffing picks, as shown at Fig. 1517. The shortest
lines at the left of the draft indicate the recess picks;
the next longer lines, the unstitched stuffing picks;
the longest lines, the stitched stuffing picks. In other
respects this weave is the same as Fig. 1516.

DIAGONAL CORDS

In these effects the back or floating picks do not
all float under the same face threads and intersect the
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same recess threads, but are arranged in twill order,
as shown at Fig. 1519.

The raised effects obtained with corded weaves
can be arranged to produce figured patterns, two
examples being given at Figs. 1518 and 1520. The
white squares are risers; the black squares, sinkers.
The oval figure in Fig. 1520 is offset one half and in-
clined in the opposite direction in every other stripe.



DOUBLE WEAVES STITCHED TO FORM THE
PATTERNS (MATELASSE)

Closely related to corded weaves, already described,
are double weaves known as matelassé in which the

Fia. 1521.
Semanann
L
Ielgurulatanet UNOS00CO00RCO000SN000CB000N080ICNO800000E
ooge Duuu-gumloluuumuaunu OB0000CE000R0R0C000
w[¥)a] (3] OUOLLeCe00LE000008N000080000080e000R0000
OCeu0 uauuuunu-ggo OM000CO800000e0U0OON000
QOO8000 U-uuanooc COS0O0ONBGOONA0N0TD IDIGD
DOOWO000 CUeURLCOUCSCO0BO000L IBCODONNORUCO0L
e [ulaslele S0O0COOMAN0C D.DGDDGIGDDDDIDDDDU'
DOeN00UCE0000OLe0s000CEOCORCO0 annuo
e e T L la R T mlcC ] LEQGOUCR00COONLOLECO00LUNCEOC! e st
EDRwOeBOSU sl #eIeCusLIS EHBHBDIDDDH%IDDDDUIDDDDUIDUDDDIDDDOD
CO800eR0BOCS00ROCWI0S0L) 0ooo CI00800C OCwOsCIO00Cecn0ons
L Cs T e T ek Ky kel eisiel Ieelaaial_Slelnialal Isala'als] @ialald
BDRsUssSNeBOREUeEORROMEO. OORDRCO0A0 OBOs0 DUIDG
O0eCEYC,OB00800800! @O0 #00000M00000EV00M ag)
800 ® OOSCO800eI0  —800000enon Dcmu-monuu-nuonj 8CI000 mlnna
BOE® SR £y 00000e0ACO080800 [ Twlals]
$OEE0BBORROE S0 NCOS0O00CE0 0e00L00NaROLOC
USetCeU0sD08D0S00RE0SC0 OORO0000 00! 18]
NOSCOROLISO0S00 LJUBDOO0O8OR0000 -Guuuo-nunuuouc‘
L ] [eETTEE B0000CA000N0000 (ulyls]
" e muDumE BDeW0ON [ wjujnin]y] we/dis]] Dumon;uuou-nnmon-nnn B[ (sig[n}
(O Taig[Tale] Tilei Tutul(slu]"] Biol ORNCONNe00000 pa[R] In[ela] J§] iyl
@) o $O0wN0S00NDBN0EN0 OOROROCOBC0C00800000SUNC0LS0RONOSD 0
eSae S eRRC RS s b Ha (eias] e DGDG%IUBOODIUGU
BOEB0® a0s SUSR0AR0S OB OOBUIUDUIUIDDD ORO00LCEON00
O0B00EHORODNONE0CIS INBL)! ] O0sNRCO080CO00BO0000MN00
Pt alsl Tl R e .GDDDUIUDUDUIUDLUfltUUDUIlJUﬂanJ
ey 1 SCH KR ] U! 51 Teleisl e wialh] ol TnleBiEIyialplelelyl_nkid_iuiniunial_H] ]
SORS BUBL® wmnuni GUROSGOOOOBOCON0GHNOM0N0 0T
DDﬂDLDDOGDGUUUUUIUDUDD v nIDDDDD.DDUUUIHGUQEIUUGUD- i C
@00e00e00S0UNO0S oent [Via] [winjalele] [a/sjpie/n] (5] [wuly/wul fylels] TyIwia/ny] wnidus ]
BOseese naEs e Ease e BaeE D-uuuuuluoouunumu-Donuu-ﬂ.nnunuuggunuuom
[lal T e Is T e el numnor-DoDDn-nquun-uguun-oD OUS00OC0Os000
mennnnouonmmnsoounauoom 000080000 sUomORCOOSOUCIUCOLOLDB0000
BOOSO0SD0W0CemDe0 L0 0 uam-uournnouuunununuml JRO0SN0CO0@00H
SadelgenssOssmdnOsusgaCin el Talate;aiol 1ol Sistainl_ (o dlaln u-n1njn-nuuuu-n 000
AEOBeCseONCER0N Cid GN8000CONCHO0TIS IR CDGIU\UPUIUBUE 008
Fafatfala TalAI (sl einl-Tulul Julm-taIAL Dl(nDDD-uanm-mgnnu-nl R e eIblal Ielalaelhr 518
BOUSO0S0CeN0eC0NSO0E0 800 BUNO008000aUe uDucnuuuooq-uuumu-nuuno-uuu
Fic. 1522. Fic. 1523.

stitching forms the pattern. To this class belong the
so-called piqué weaves. As a rule both warp and
filling are set 2 face 1 back and stitched by raising the
back warp above two adjacent face picks.

The double plain weave constructed in this way and
shown at Fig. 1522 is set 2 face 1 back in the warp,
2 face 1 stuffing pick 1 back pick in the filling. The
motif for the pattern is shown at Fig. 1521.

It is evident that a depression will be caused where
the two textures are stitched, while the surface where
the cloth is unstitched will be raised. The effect is
heightened when the back or stitching warp is woven

299
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from a separate beam under greater tension than is
placed on the face warp. This raised effect is made
more pronounced by introducing a stuffing pick of

i)

| [ ol | leja] | Juw] ]}

Fic. 1529. Fiu. 1530. Fic. 1531.

|
Slmap] el K lmaat)

-gossscnoseRoCoaw et meert mamar kel ] L 25 0008Es
BOESIER OEs SO BSOS SHSHC KO TICESINIOS EHoOBREN
alatal ot {afe[s fo} Jointat ol alaat-{a' Tutaful fat {oimiat Tol fo it Tatetatat - Juisatatsr CoCOS800
BCO0C IN0COE0000EFO000ETO000SRCO0 (oL (o Juialat et Telate] [ley {ul 8]
H530SEPBECHTINCEASEICIPRSTIOSTTBI 4 S0 0RAI, C& B
#0eOD-E0e00) 808000000 A0MCO0S_SCO0SCUOCE RSOGO SH0E 0@ 80000
EC®RD000®S(Co#0CO0RSIC0088LC00eS00C CURC $CO0S0#000
Cossssmqesesstases LEY SENCEEHRH SEESROT AR
0OCeoS0D0S0E0OC 808000S0SNNOSCBUN0OSI SO0 & COO0
BCOCCIS0OCOs@nnCOs: O9SLODCEBOCC0S 4GS CaLC 80
FIer LRk LEXE ek ] Ci® SRS IX 0 ® 83 ZW9 S
BESCOLS8S0COIBS000 s BRRUOCHTC s®09
—QLoSmeCoCsRenOCSRa0 3 G €050 *_Co
ACHEHIBOS SSEBO B8 B ) BROS CesassOR®
OO0SCA0CCEQBOO0 SI® 000 $ GOO0 D;mDch.stD
S0$OCCSOSLCORCSOCUSOS O o ¥L ) Os0e 0 0
b R e Ly T L EE] T LH] s a REES g
S0S00CO$0S0ECECRO0CE! BOSICCS0C0 PICe D05
DOCS0AD00IGEDI0S OCO8ORCOCE $OCCE oa
FOSG BSOS S eSO SRS ssCgasencey CEE" S ]
DODSCS0CCEoM0COR0 WOCC 0@ 08 & COoC# iC s@OC!
A0S000SISCCOL0S00) SCECOCeneC SO #0050
 EBO NSNS s G a0 86 SOZTWEWBL 6o o L)
WO00SNSCO0SNSCE DOCECD SHCH 000G
ons SHMOCOS EBC CEE $00C SBC
SESIBCEEE K SRS "se
ac 0 eCCOe0 =CCG $00)
D®¥00CC 5808 [isis]
Cawsasn POXeGRY se0¥
Coe0800 # () k] 000
CCCOesC! Kl *+0N0W SR0
$SH IS8, K] e LK LIk ] Y]
Q800080 L] COs8CCO0 s8=
O$#0-00 OGS *Ce0CT80. €03
Oa9s 80 #0 vesa e s83
CO88®00 ®00 saC0C a9, COe
SSCO0BE ] CO®8R000 ol
p e HROVES, ] Fler L se
WOO0DE0 oo =0 o
SO00P0SCC! S$0C! $C: ta]
SEB REESE0 I (~uk 6% 20
SCOO8eC800 GOO0CS @ fojs!
C#C, 850080 1 30 Co [is]
¥ Cesaen0se® ] EYY ] YT
COe®CO0C$ 9000008080 008CH00E S0 0 5 >
808000 ICSOCOB0SO00SOS0COSC NI 3 fala]
BEFD SNSRI -N G E DX @S 6B & = B
BOOCLeeCO0Cwen: O C® 0 GOt
000e0$00380e000 O 2% s8¢ —
ECr9BEI0S8E S RO ] X s8e
COe$00008$0005 C $03 PRL
[jsLialeleliol iiolei lal 10 O 0
ES5FOSEISTCZe s Co K3
S000CY 0008 Jufs) 3Ce
DDD!CIDDD!DQDL:"‘!DADQD o §
BOSSISRITS s 6 @ o
alel ] alolalatt aratals LSO $O000e8C ]
$0e0O080s DDDJDADLADADWJG"‘UDS"LU oty 'L G
BENPOFASWSCK o w0 ma
el sler Xl n av:n:; u] s DOCSMe00C IS D
DOCE0w0a0 e sar EIDDA@IH_.D&GIUDDG!IDDDQQICIDD!EID—-
B mganaoaga!xccnbgq @SV SRS S 1SS SABONY
OCe®00Coa8000C0 M et 'agc [Slaraiaul ot Jatalst-{sl Jatater 1] =pgogupaoomun

BOCORO!
DUGD%DDI%DDDDQEDDDE &) DDDSQDDUEH

OPPHONCES N RBETE BB
QeO3000

®OCOO! HIDDDBQHD!DLG

000
UDQUDDQDaJnCGD [w]a] DS a

DBE%QQDO CENISVD A0 VRS EIWB S

jalal’} Jum]

BOSOCO! DﬂJ D S8CINO0VEDC00N
HUBIDACEI W!D S EOVISSBROEBH BB
*800 d!IDDL‘?IauQDnlhDDDFIDDDIIIDODI?.IDDDIIQODD!IUDDD‘IUDDDDIIDODHIWDB

FiG. 1532.



302 A HANDBOOK OF WEAVES

coarser yarn, which, as shown by Fig. 1522, lies between
the face and back.

The face is often woven with a twill, basket or simi-
lar weave; the back weave is usually plain. Fig.
1524 shows a 2 up 2 down twill on the face with a
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plain back. The motif for the pattern is shown at
Fig. 1523. The stitchers in Figs. 1522 and 1524 are
indicated by the black squares, risers, on the back warp
threads.

Many woolen and worsted cloths of this kind are
stitched to produce a striped effect. The last face
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thread of one stripe and the first face thread of the
next stripe are stitched in plain order by passing under
every alternate back pick.

This construction is shown at Figs. 1526 and 1528,
the back in both cases being plain. The crosses repre-
sent the stitchers, which are sinkers. Fig. 1525 is the
face weave of Fig. 1526; Fig. 1527 is the face weave
of Fig. 1528.

To run this matelassé effect across or filling ways of
the cloth, the back warp is interlaced in plain weave
order with two adjacent picks, as shown at Fig. 1529,
in which the dotted squares represent the stitching
risers.

Patterns are frequently made by stitching along
both warp and filling lines to produce squares, cubes,
braided and other effects. The weave of this kind,
shown at Fig. 1531, consists of a twill face and a plain
back. The stitching risers are shown by the dotted
squares; the stitching sinkers, by the crosses. Fig.
1530 is the face weave.

In Fig. 1532 the warp and filling lines of stitchers
form a checkerboard pattern. The face weave pattern
is obtained by a combination of a 2 up 2 down twill
with a 2 up 2 down basket. The back is a plain weave.
The construction of these patterns is sometimes sim-
plified by weaving the stitching threads in the warp or
filling in 3 up 3 down order.

Figs. 1533, 1534 and 1535 show weaves frequently
used for the so-called relief patterns in silk and worsted
fabrics.



MONTAGNAC

The face of the montagnac fabric, used for over-
coatings, is covered with loops of soft stock, part of
which are intact while the others have been broken in
finishing to form tufts of fibers. The fabric is loose
and bulky, these qualities being obtained by the
sacrifice of durability.

The warp has an open set to allow a large quantity
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of filling to be driven into the cloth, which is woven
narrow, as little, if any, fulling is required. The warp
plays a subordinate part in the make-up, being almost
completely hidden on both face and back. The ordi-
nary grades of these goods are made with ground and
effect filling; the better grades with ground, back and
effect filling.

The effect filling, which is to form the tufts or loops
on the face, is from 2- to 5-ply yarn and has only
enough twist to stand the process of weaving. The
effect pick floats over a number of face warp threads

Fic. 1542, Fig. 1543.
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and is then either stitched in plain weave order for
a few warp threads or passed under them; the
latter method is shown by the cross section at Fig.
1537.

The ground filling serves to bind the fabric together
and give it durability, while the back filling increases
the thickness of the cloth and enables a fluffy finish
to be obtained on the back.

The slack twisted effect filling floating on the face
is torn apart in the gigging or napping process at the
points indicated by the arrows, Fig. 1537. The sub-
sequent operations of beating and brushing raise the
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loose tufts and form them into clusters, which produce
the well-known montagnac finish.

Fig. 1538 is a cross section of the cloth at Fig. 1537
after the effect filling has been torn apart and the
tufts made to rise from the 8urface of the goods. A
portion of the weave for this fabric is shown without

Fie. 1547, stitchers at Fig. 1536, in which
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el trated by Figs. 1540 and 1541,
ges the first showing the woven cloth ;
=§5 the second, the gigged cloth.

The weave is shown without
: \ stitchers at Fig. 1539. The effect
Go8ddroentas muenesso8s  picks are indicated by the short

| [l 111111121 [ 1]
SOOCA0LER00ORCOSEO0LE00a

s e lines at the right of the draft.
M5A00000OGLO0C000Os0eCR0 The ground ﬁlhng iS usually

Fre. 1518. woven plain. A plain weave, a
2 up 2 down twill, a 3 up 1 down twill or a 4-leaf
broken twill is used for the back.

When it is desired to scatter the flakes or tufts irreg-
ularly over the face, the effect picks are woven with a
4-leaf broken twill or a 6-leaf satin weave. Striped
montagnacs are made by arranging the effect floats in
the form illustrated by Figs. 203, 204, 231 and 233.
The effect floats are also arranged in straight, broken

and herringbone twill order.
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Figs. 1542 to 1548 are frequently used for monta-
gnacs and correspond to the class of weaves shown at
Fig. 1537 and 1538. None of them is construeted like
Fig. 1540. The ground weave of each is plain; a
broken 4-leaf twill or other suitable weave can, how-
ever, be used. In most cases a separate back texture
is employed, the back filling interlacing with the back
warp. Fig. 1542 is the face weave for Fig. 1543, the
effect filling being woven in broken 4-leaf twill order.

In Figs. 1542, 1543, 1545 and 1547, the white

Fic. 1549. Fi16. 1550. Fi:. 1551.
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Fia. I1553. Fia. 1.")5{.
squares are warp risers; the marked squares (black
and crosses) are warp sinkers.

In Fig. 1544 the back weave is a broken 3 up 1 down
twill; the stitching is in the same order. The face
weave 1s shown at Fig. 1542, the effect floats being
distributed in broken 4-leaf twill order.

Fig. 1543 is a montagnac face weave, the effect
floats being scattered in satin order.

In Fig. 1546 the back weave is a broken 3 up 1 down
twill ; the stitching is in the same order.

Fig. 1545 is the face weave for Fig. 1546. The
effect floats are scattered in satin order.
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Fig. 1547 is the face weave for Fig. 1548. The
effect floats are scattered irregularly over 12 threads.

At Fig. 1548 the back weave is a broken 3 up 1 down
twill. The weave is stitched from back to face in
broken 1 up 3 down twill order.

Contrary to the usual custom, the marked squares
in Figs. 1542, 1543, 1545 and 1547 indicate sinkers.
The white or unmarked squares indicate risers. These
four drafts are for the face only.

Figs. 1549 to 1558 show various arrangements of
the effect picks only, with the construction illustrated

Fi1a. 1555. F1c. 1556.
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at Fig. 1540, which, as already explained, is used to
cover the face more completely with the tufts or flakes.

This construction is better adapted for stripes, but
can be used without difficulty for the production of
checkerboard, twill, herringbone and other effects.

Usually an effect pick is followed by 1 ground and
1 back pick. Frequently two effect picks are woven
before the ground pick.

In a third variety of montagnacs the ground filling
is omitted. Instead, the effect pick is alternately
floated on the face and woven plain, as shown at Fig.
1559, which shows the effect picks only. Every two
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adjacent effect picks form a plain pick and a contin-

uous floating pick.

In drafting a’weave of this kind it is advisable first
to draft the motif for the design in the form of an ordi-

nary weave, as shown at Fig. 1561.

This motif is

then transferred to the full-sized draft by leaving 2
unmarked warp threads next to each vertical line of

the motif, and by alter-
nating 2 vacant picks with
2 others corresponding to
each horizontal line of the
motif. Fig. 1560 shows
the 8-thread motif at Fig.
1561 thus enlarged.

This enlarged sketch,
Fig. 1560, is a plan for the
drafting of the cffect picks.
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Each of the picks of every pair is made to float over
the warp threads on which the other pick is woven
plain; thus each pair forms a continuous floating
pick and a continuous plain pick. The risers on the
plan, Fig. 1560, are not transferred to the draft, Fig.
1562, but serve merely to indicate where the float
and plain interlacing are transposed. The draft is

completed by stitching the back
being shown at Fig. 1562.

Fia. 1560.
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Weaves with a broken 1 up 3 down twill, filling satin
or similar weave on the face are also used for monta-
gnacs. These are made either with a separate back
texture, as shown at Fig. 1563, which is a broken
4-leaf twill on face and back, set 1 and 1 and stitched

F16. 1563. . . 1G. 5. Fi6. 1566.

from face to back; or are made with a stuffing pick,
Fig. 1564, in which the face is a 6-leaf satin, the back,
a 3-leaf pointed twill. The warp is set 1 and 1; fill-
ing, 1 face 1 stuffing 1 back pick. Some fabrics are
made with a single warp and a face and back filling, as
shown at Figs. 1565 and 1566, in which the face is
a modified satin; the fill-
ing is set 1 face 1 back,
Dsoggggcwggggé: 83888  two successive back picks

interlacing the warp in the
same order.

Fig. 1564 is stitched by
extra inner picks, as shown
at Figs. 1477, 1478, 1479,
1482 and 1483. The stuff-
ing pick passes above a
face warp and under a back warp thread, thus fastening
both face and back to the stuffing pick.

The crosses in Figs. 1563 and 1564 are sinkers.

A modification of the montagnac fabric is the fulled
bouclé cloth in which the filling is alternately floated
and stitched plain for a considerable number of threads.
The warp is usually cotton; the filling, mohair or
similar stock. During the fulling the floating picks

O8L8080
08000000000 IDIGIDI
RO0000000C0R0B0ON0OECBURORUE
BOOOOUL JSDGIDID.DIDIGIDIDIDIDID

Fi1c. 1567.
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are formed into ringlets on the face of the cloth. Two
weaves for this construction are shown at Figs. 1567

and 1568.
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COMBINATION WEAVES

Under this head are included all weave patterns in
which two or more weaves are combined. In view of
the vast number of weaves it is evident that only the
general principles applicable to their combination can
be illustrated.

Combination weaves may be divided into six classes:
1. Longitudinal stripes; 2, Cross stripes; 3, Plaids;
4, Checkerboard effects; 5, Broché patterns; 6, Trans-
posed double cloths.

These classifications relate only to weave patterns
and do not include color effects on a smooth face with
a single weave.

LONGITUDINAL STRIPES

When two or more weaves are combined, care must
be taken to have them break with each other at the
line of junction. The risers of the first and last threads
of each weave stripe should come opposite sinkers of
the adjoining thread of the adjacent weave stripe. In
this way the distinctive character and limits of each
weave are preserved in the finished cloth as in the
woven fabrie.

If the two adjacent threads belonging to different
weaves do not break with each other, the stripes are
made irregular in width, owing to the floating of the
threads across the dividing line, and the desired stripe
effect is lost. In fulled goods an imperfect junction
of two weaves may cause a thick or raised place in
the cloth.

A break of a twill with a twill, or of a satin with a
satin is effected by setting the twill line or ridge of
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COMBINATION WEAVES
ich it is not always possible to follow exactly.

1569 shows a pla

a rib stripe.

of the other, Figs. 1581 and 1582.
Fig

rule wh

each so that the risers of one come opposite the sinkers
break between the two
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o tan interlacing of the plain weave
AfaLifsoax prevents any serious irregularity.
SCOTe . . .

Fig. 1570 is a plain ground
with another form of rib stripe.
In these patterns there are twice
as many threads per dent in the
stripe as in the ground. Thus
if the ground is reeded 2 in a
dent, the stripe will have 4 in a
dent.

Figs. 1569 to 1584 show examples of weaves com-

bined as follows:

Fig. 1569, plain and rib.
Fig. 1570, plain and rib.
Fig. 1571, broken 4-leaf twill and rib.
Fig. 1572, twill and rib.
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. 1573, twill and filling rib.
1574, plain and twill.

1575, figured and rib.

1576, plain and broken twill.
1577, plain and 6-leaf satin.
1578, twill and broken twill.
1579, twill and twill.

1580, broken twill and plain with floating picks.

1581, filling twill and warp twill.

1582, broken filling twill and broken warp twill.
1583, 5-leaf filling satin and 5-leaf warp satin.
1584, 6-leaf filling satin and 6-leaf warp satin.

figures in Figs. 1579 to 1591, Fig. 1593 and
Fig. 1594 indicate in each case the first and last picks
in the chain draft.
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It is more difficult to make satin weaves break with
each other when the stripe does not include an even
number of weave patterns.

When a warp satin is combined with a filling satin
to form stripes of equal width, or of which one is a
multiple of the other, the face float (sinkers) at the end
of each weave should come opposite to the adjacent
back float (risers) of the succeeding weave, as shown at
Fig. 1583. If a certain number of warp threads, say 2,
for example, are omitted at the end of the filling stripe,
the break of the two weaves will be preserved if the
same number of threads (2) are omitted at the begin-
ning of the adjacent warp stripe.

If the threads in each stripe comprise an even num-
ber of weaves, cach stripe is drawn in straight. If,

Fic. 1586.
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Fic. 1589.

1588

Fia.

100320

co

]
0
[&]
1
G

Q0Cac
ta]
i}
G
O
0

piaia] el

200!
10000000000

16, 1591,

93.

5

0000#0!
DCIRCUDO0

DO00OxD00

000!

Fic. 1

[Sislalulal sis]alsislal

lal

B EBCOSO000 30000
02k e $D0e § 000000

1010000000

10000000

20

®DOSRE0]

00000

00000

> X500020000D 8 #

00

Fic. 1590.

Q0

(

ARRD) D
BREROOIOH

Frc. 1592

DOSES0CAES0

C

WOUBEBOONBROCGE®

ODESEDDER SOV S VS
RO E$S 0 w0580
BOOCRS0ELSOD 8@ INLEI0
CBSSO0 e RS0 6« 600000000080
ERO0H Qag D&0
m Il 0QCO0000R0O0
I X 00000
] JCK 0000000R
Ongst0ssI0Os®e000 0000000
BEOONERODSSS )@ 00
J OCG®O0
LSSBROOSB 00 EC 100C000axX0
POOEEBODRSECO®E 8O O0CODINONGCIM

© DOERESOO00ACEEOE
COCRESSCODOROROL
O0ODENSRODROOSSS
DODESESO0ROC0®
wlalalalalal T T (] fn] ]
COEO0C0NSEUSON00
DOEROCO0ERSO S ®
~OOEeE0CO0S0ROO0E
b 0
QoD
XO00G
XOOO00
[/
IR0
ROOO00
OROGO0
X000
%000
i 1X0000
0 J@CO0) 0ROO0
SREOES 6 @SSO 0O000000R0O0
BOCOB000S00CM0000 00080
BOESSEEH MO OO00®
%0000
598
ta]
9]
0
O
3]
1

[Xu]lu]"w} Yar{e"ls]" 8] ; :
mkDRDKDxDKDmDMWmmmmmMD'D!DSDEU!DEDIDEDHEF

wl OENEROR; !

!
SU00N e BEDO0DERVVO0ODE.

OUlOPS s 000RRRECODOIBESEO00DS SEROOCNISEE|
BENSO0NCes; o @
DDDG!U““DMQW“MDDGEUUD USWD

RORORINVORURIAOR

000000060a

)i

Tajalar L]

00T

[alm]s




Figs. 1585,

A HANDBOOK OF WEAVES
F1c. 1594.

however, a number of threads are lacking to complete
the last course of a stripe, an equal number of shafts

belonging to the other weave are skipped before begin-

ning the drawing-in of the next stripe.
and show the method of drawing-in as well as the

1586, 1587 and 1594 are examples of this construction
resulting break of the combined weaves.
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Fig. 1589, double plain, filling rib and plain with
ks.

Various stripes obtained by combining weaves are

Fig. 1585, 5-leaf filling satin and 5-leaf warp satin.

Fig. 1586, 5-leaf filling satin and 5-leaf warp satin.

Fig. 1587, 8-leaf filling satin and 8-leaf warp satin.

Fig. 1588, 5-leaf diagonal and 10-leaf diagonal.
stuffing pick.

Fig. 1591, double plain, filling rib and twill with float-

shown at Figs. 1585 to 1607 :
Fig. 1590, 5-leaf diagonal, filling rib and twill.

ing pic
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Fig. 1592, 5-leaf warp satin, warp rib and filling rib.
Fig. 1593, double plain, filling rib and twill.

Fig. 1594, 6-leaf satin and 6-leaf satin.

Fig. 1595, diagonal warp rib and filling rib.

If a twill, satin, crépe or other weave is to be com-
bined with a filling rib, extra points are inserted to
separate the rib from the weave with which it is com-
bined, or an extra thread woven plain is inserted be-
tween the rib and adjacent stripe. The latter method
is shown at Figs. 1573, 1590 and 1593.

Other combinations of weaves are shown at Figs.

Fig. 1596. Fia. 1597. Fia. 1598.
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1596 to 1607, only eight threads of each weave being
shown in each case.

It is evident that the threads of each weave in a
combination weave must be drawn on a separate set
of shafts when the weaves are of a distinetly different
character. The shafts of the closer weaves, that is,
those with more frequent intersections, should be placed
in front next to the reed.

The number of picks or bars in the filling chain must
embrace a whole number of each of the weave pat-
terns. Thus, if a 3-pick and a 4-pick weave are com-
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bined, the filling chain must have at least 12 picks,
as this is the least common multiple of 3 and 4.
Again, if the separate weaves are 8-pick and 12-pick
respectively, the filling chain must have at least 24
bars. In Fig. 1592 the filling pattern must cover at
least 40 picks, since this is the smallest number that
will include a whole number of each of the two separate
weaves, which have 5 and 8 picks respectively.

In selecting weaves for combination, care should be
taken to have them of such sizes that an excessively
long filling chain may not be necessary. In Fig. 1595

Fia. 1602. Fia. 1603. Fia. 1604.
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the sizes of the different weaves, 2, 8 and 15 picks re-
spectively, necessitate at least 120 bars in the filling
chain in order to include a whole number of repeats
of each weave. If, however, a 16-pick weave is sub-
stituted for the one with 15 picks, the pattern can be
woven with 16 bars on the chain and without affecting
the appearance of the cloth.

CROSS STRIPES

The rules already given for forming longitudinal
stripes with combination weaves apply also to cross
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stripes. The different weaves must, so far as possible,
break against each other at the line of contact. In
longitudinal stripes raised effects are produced by warp
weaves and depressed effects by filling weaves. The
conditions are reversed in cross stripes, the filling
weaves giving raised effects and the warp weaves
depressed stripes. Especially pronounced and arched
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cross stripes are obtained with the cross ribs, Figs.
1512 to 1517. Several examples of cross stripes in
combination weaves are shown at Figs. 1608 to 1615.

Fig.1608 . . . . . . . . . . plainandrib
Fig.1609 . . . . . . . . . . plain and twill
Fig.1610 . . . . . . . . . . twill and twill
Fig. 1611 . . . . . . . . . . crépeand twil
Fig.1612 . . . . . . . . . . satin and satin
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Fig. 1613 . . . twill and plain with floating warp
threads

Fig. 1614 . . . double warp satin and double fill-
ing satin

The cross stripe in Fig. 1615 is made by removing
points from the ground weave, which is a 13-shaft satin.
This method of con-
struction is especially
useful when the cross
stripe is made with
but a few picks. If
the weaves used for
cross stripes cover
an unequal number
of warp threads, the
combination weave
must be extended
until the different
weaves end with the
same thread. For
example, a 4-shaft
and a 5-shaft weave in a transverse stripe require
20 threads; a 5- and an 8-shaft weave, 40 threads.
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PLAIDS

Plaided weave patterns are combinations of longi-
tudinal and transverse stripes, and call for the appli-
cation of the rules already explained.

No general directions can be laid down for adjusting
the stripes to form plaids. The weave patterns must
be drafted so that as far as possible the weaves will break
with each other along all lines of contact. An unlimited
number of patterns can be made. A few typical ex-
amples are given at Figs. 1616 to 1633.

Fig. 1616 consists of a 2 up 2 down twill ground
with a 2 up 2 down basket stripe. To obtain a break
on each side of the stripe the ground must comprise
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one thread more than an even number of twills. In
this way the first and last threads of the ground are
alike and break with the basket stripe.

If the twill ground is made the exact size desired,
irrespective of the difficulty in effecting a break, it
often becomes necessary to repeat the entire pattern
several times before a break between the last and

Fri. 1616. Fic. 1617. Fig. 1618
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first threads is obtained. A case of this kind is shown
at Fig. 1617, in which a 2 up 2 down twill ground is
combined with a panama weave, and the pattern
repeated four times before the desired break is reached.

Fig. 1618 is a panama ground with a rib plaiding.
The plaiding is made with a material or color different
from that of the ground.

Fig. 1624 shows a 2 up 2 down twill ground checked
with 2 up 2 down basket stripes. The square formed
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at the intersection of the warp and filling stripes is
woven in various ways. Thus in Fig. 1624 it is woven
with the 2 up 2 down basket. When the weave of the
warp stripe is different from that of the filling, the
space at the intersection may be filled by a continua-
tion of the warp stripe as in Fig. 1620; by the con-
tinuation of the filling stripe as in Fig. 1621; or with
a weave different from either stripe as in Fig. 1619, in
which the ground weave is used. The last-named
method is usually adopted when the stripe weave tends
to make the cloth thicker than the ground.

In combining a panama made of complete basket
patterns with a 2 up 2 down twill weave the break is
obtained more easily when the twill ground contains
one thread less than an even number of twills; for
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example, 7, 11, 15, 19 or 23 ground threads, the last-
named number being shown at Fig. 1624.
With a 6-leaf 3 up 3 down twill combined with a
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G-leaf panama stripe 2 threads should be omitted from
the last twill, the threads in the twill portion number-
ing 10, 16, 22, 28, ete. With an 8-lcaf 4 up 4 down
twill, 3 threads should be dropped, the number of
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twill threads being 13, 21, 29, 37, ete. These rules are
illustrated at Figs. 1622 and 1623.

In Fig. 1619 the ground is a plain weave, the check-
ing a 4 up 4 down rib, while the intersection of the rib
lines is woven plain.

Fig. 1625 shows a plain weave checked with 6-leaf
satin stripe. To facilitate the breaking of the two
weaves the 6-leaf satin is drafted 6, 4, 2, 5, 3, 1.
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Fig. 1627 shows a panama ground and 4-leaf broken
twill checking. Fig. 1628 is made with an 8-leaf crépe
ground and a 4-leaf twill plaiding, while Fig. 1626 is
made with a 6-leaf crépe ground checked with a 6-leaf
twill checking.

Figs. 1629 to 1631 arc weaves for heavier goods.
Fig. 1629 has a double plain ground and rib overcheck.
When, as in this weave, the longitudinal stripe is a
filling rib, the cross stripe is made with a warp rib.

In Fig. 1630 the ground is a tricot long, the check,
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a 4 up 4 down rib. At the intersection of the stripes
the warp rib is continued, but changed to 3 up 3 down
to match the width of the cross stripe.

In Fig. 1631 the ground is a broken 4-leaf twill with
back filling. The overchecking is a 4-leaf twill with
warp threads floating under the cross stripe and filling
threads floating under the longitudinal stripe.

Fig. 1632 shows a pattern in which a 4 up 2 down
twill alternates with a 2 up 4 down twill in the ground,
the stripe being formed by a rib weave, which is sepa-
rated from the ground by plain threads in both warp
and filling.

At Fig. 1633 the overchecking is formed by alter-
nate stripes of warp and filling satin weaves, the square
at the intersection of these stripes being a checkerboard
pattern.

CHECKERBOARD WEAVES

Combination weaves for checkerboard patterns are
as interesting as the three groups that have been de-
scribed. A sharp breaking of the weaves with each
other is an essential feature. This is easily effected
in twills and satins by running the twills of the warp
and filling weaves in opposite directions.

In drafting satin weaves for checkerboard effects
the warp stitcher on the first pick of each square should
be as far from the first warp thread at the left as the
warp stitcher on the last pick is from the last warp
thread at the right. In the 5-leaf satin checkerboard
effect at Fig. 1635, the first pick of the filling satin is
stitched on the third warp thread counting from left
to right, while the last pick is stitched on the third
warp thread counting from right to left. By this
arrangement each square of the same weave begins
and ends in such a way that a perfect break is obtained
between the warp and filling weaves.

Following is the order to be followed for 5-, 6-, and
8-leaf satin checkerboard effects:
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5-leaf satin, 4, 1
6-leaf satin, 2, 6
8-leaf satin, 6, 1
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With the 5-leaf satin the warp stitcher (4) on the
first pick is as far to the right of the first thread as
the warp stitcher (2) on the last pick is to the left of
the last thread.

With the 6-leaf satin the warp stitcher (2) on the
first pick is as far to the right of the first thread as
the warp stitcher (5) on the last pick is to the left of
the last thread.

With the 8-leaf satin the warp stitcher (6) on the
first pick is as far to the right of the first thread as the
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warp stitcher (3) on the last pick is to the left of the

last thread.

rill

Fig. 1634 shows 12 threads of a 4-leaf filling t
alternating with 12 threads of a 4-leaf warp twill.

Fig. 1635 shows 15 threads of a 5-leaf warp satin

th 15 threads of a 5-leaf warp twill.

ing wi

alternat
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F1c. 1640.

Fig. 1636 shows 16 threads of an 8-leaf warp

ing

th 16 threads of an 8-leaf fill

ing wi

satin alternat

satin.

For bed blankets the squares are frequently made
with a 4-leaf broken twill with back filling, woven

1 light 1 dark.

The warp is often made of cotton,

A

the filling of carded woolen, shoddy or silk waste.
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weave for this class of goods is shown at Fig. 1637, in
which the face and back picks are transposed at the
beginning and end of every square of 16 threads.

Checkerboard patterns for heavy wearing apparel are
usually made with a regular double weave, 1 back 1
face in both warp and filling, the two textures alter-
nating on back and face to form the pattern. The
color pattern is 1 light 1 dark, the two shades alter-
nating on face and back.

Four examples are shown at Figs. 1638, 1639, 1640
and 1641.

Fig. 1638 shows two plain weaves transposed in a
double cloth to produce a checkerboard effect.

At Fig. 1639 a plain weave is combined with a 2 up
2 down basket, the two being transposed to form the
squares. The drawing-in draft for Fig. 1638 on 8
shafts is 1 to 4 four times and 5 to 8 four times, a total
of 32 threads.

For Fig. 1639 on 8 shafts the following drawing-in
draft is required: 1, 3, 1, 4, 2, 3, 2, 4 twice; 5,7, 5, 8,
6, 7, 6, 8, twice.

Fig. 1640 consists of two 2 up 2 down twill weaves
alternating on face and back.

A very attractive checkerboard pattern is shown at
Fig. 1641 and is made by a combination of a cross
tricot with a tricot long.



BROCHE FABRICS

Under this head are included cloths in which special
threads are introduced in warp and filling to decorate
the goods without forming a constituent part of the
fabric. These threads are brought to the face only
at isolated spots, being otherwise
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twill and satin weaves. If the
broché warp is set more open, 1 broché thread alter-
nates with 2 or more ground threads.

When the broché figure requires several adjacent
threads of different colors, it is sometimes necessary
to alternate 1ground with 2 to 6 broché threads.

The set of the ground fabric remains uniform, and
the broché threads are introduced as extra threads.
For example, if the ground fabric is set 75 threads per
inch and the broché and ground threads are woven
1 broché and 1 ground, the set for the warp where the
broché effect is introduced would be 150 threads per
inch. If the broché threads are in the warp, they are
drawn in the reed as extra threads.

If a special broché attachment is used, the broché
filling threads are passed over only the spots at which
they are to appear in the cloth. The cloth is woven
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with the face down. The effect threads are usually
stitched tighter at the edge of the spot in order to in-
crease the durability of this part of the design.

In many cases the effect threads float loosely on the
back side of the cloth when not shown on the face.
These loose threads are often cut from the back of
very thin fabrics, otherwise the color of the effect yarn
would show on the face.

In medium and heavy cloths the broché threads are
stitched occasionally during the float on the back from
one spot where they show on the face to another.
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These stitchers are inserted in such a way that the
broché thread will not be visible on the face.

In double fabrics the broché thread is preferably
concealed by being passed like a stuffing thread, be-
tween back and face.

Fig. 1642 shows broché warp threads on a plain
ground. The motif for the design is a broken 1 up
3 down twill. As the broché threads float but a short
distance, no stitching is necessary.

At Fig. 1643 broché warp threads are woven on a plain
ground. Owing to the long float, the effect threads
are woven from a separate beam.

The ground weave in Fig. 1644 is a 2 up 2 down
twill. The figure threads form short lines which are
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arranged in the form of a 2 up 2 down broken twill.
These broché threads are stitched at intervals when
floating on the back, as shown by the shaded squares.

The broché effect in Fig. 1648 is formed by extra
threads in both warp and filling. The motif for the
design is a broken 1
up 3 down twill. The
ground weave is a 2
up 2 down twill. The
shaded squares are
sinkers.

When the float of the
ground weave covers 2
or 3 threads, the broché

8 float to be effective
BOcatoazarCsaConganonas 8 must cover 3, 4 or even
2=BB=I58=E=BB(‘I800 e g 5 threads. When the
Fic. 1648. broché float comes in a
warp or filling twill, the stitching of an adjacent
ground thread is changed so that the broché spot may
not be obscured. An example is found at Fig. 1649,
in which the ground weave is a 3 up 3 down twill.
A similar modification of the ground weave to make
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the effect thread show plainly is shown at Fig. 1645,
in which the broché threads are in the filling. The
black squares indicate sinkers. Extra warp risers
are inserted on the face pick adjacent to the broché
float, causing the latter to stand out more prominently.
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The ground is woven with a 3-leaf broken twill for the
face and a 6-leaf weave for the back filling. The
broché effect is stitched in 3-leaf order and is concealed
by the back filling.

In double cloths the back filling threads sometimes
serve as broché picks. The back picks that form the
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pattern are usually of a different color from that of
the face in order to produce a more marked effect.
An example is shown at Fig. 1646. The crosses indi-
cate sinkers. The ground weave is a broken 1 up 3
down twill with back filling. As the back pick floats
over but three threads, the same as the regular float
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of the face pick, it is necessary to modify the adjacent
face picks to make the spot distinct.

Fig. 1647 shows a double plain cloth in which both
back warp and back filling are utilized to form the
broché effect. The plain face threads cannot obscure
the broché float of the back threads over two face
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threads and consequently no modification of the face
weave is necessary. The shaded squares are sinkers.
If a mixed-up effect is desired, the broché lines are
arranged in accordance with a motif having a scattered
or promiscuous arrangement of the spots. A 6-leaf
satin answers well for this purpose, each riser corre-
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sponding to a broché spot, as shown at Fig. 1650, in
which both horizontal and upright lines are arranged
in 1, 3, 5, 2, 6, 4 order. The ground and broché
weaves are then drafted to conform to the motif, as
shown in the completed draft, Fig. 1651. This is a
double cloth with a 2 up 2 down twill on the face and a
plain back. Warp and filling are each set 1 face 1
back 1 face. The broché threads when not on the face
lie between the back and face.



DOUBLE TRANSPOSED TEXTURES

In many heavy cloths, such as cotton vestings,
table covers and suitings, the pattern is often pro-
duced by bringing each of the two textures of the
double fabric alternately to the face and back. The
face fabric in the groundwork is on the back where
the figured effect is formed, while the back fabric of the
groundwork becomes the face of the figured effect.
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Usually face and back are set alike, 1 face 1 back.
The draft is very simple where each weave is plain.
The exchange of face and back threads is then made
by offsetting the stair effect for one thread, as shown
in Figs. 1652 to 1655 and Fig. 1658.

Either 2 face or 2 back threads come together when
the back and face textures exchange places. Thus in
Fig. 1652, one transposition of face and back takes
place at threads 1 and 16, both of which are on the back.
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The other transposition occurs at threads 8 and 9, both
of which are on the face.

When large designs are to be made in a double plain
weave, a motif, as shown at Fig. 1656, is transferred to
the full-sized draft, Fig. 1657, from which the weave
is then drafted, as shown at Fig. 1658.

If, for example, the complete draft is to consist of 48
threads, and to be developed from an 8-leaf motif,
Fig. 1656, each thread of the motif will correspond to
six threads of the full-sized pattern, Fig. 1657. The
pattern is indicated on the draft by some bright color,
usually yellow. The two weaves are then transposed,
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as shown in Fig. 1658, in accordance with this en-
larged motif.

Each thread in a motif corresponds to at least two
threads (1 face and 1 back) of the completed draft.
Fig. 1660 shows the
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the right order for

transposing the textutes. In such a case the ground is
filled in with the plain or stair pattern, and when a figure
space is reached, the same weave is counted off, but the
points are not inserted until the figure space is passed.
When the ground is again reached, the points are in-
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serted in the position thcy would occupy if the figure
space formed a portion of the ground and points had
been inserted without interruption. The figure is then
filled in by the same method, offsetting the figure weave
to make the required transposition of face and back.
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An example is shown at Fig. 1663, which is the weave
draft for the motif at Fig. 1661, enlarged at Fig. 1662.
The motifs for transposed weave patterns may be
of any desired form. Several motifs for this class of
weave patterns are shown at Figs. 1664 to 1673.
Usually the weave for the face is the same as for the
back, as in Figs. 1652 to 1663, in which the ground
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and figure are each drafted with the respective weave
as if that weave covered the whole draft. The opera-
tions of drafting are as follows:

1. The face warp threads are filled in throughout
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the entire draft with the required weave on the face

picks. Risers are then inserted to bring the back warp

threads to conform to the figure of the motif. Fig.

1674 is the motif. Fig. 1675 shows a plain weave

(dotted squares) on the face warp and face filling,

the back warp threads being raised (black squares) to

N correspond with the figure

PR ot (ho motif,

; 2. The back warp threads

are next filled in with the

A000000600005000 required weave on the back

Fic. 1674. filling, and the face warp

threads raised above the

back picks to correspond with the blank space on the

motif. Fig. 1676 shows a plain weave (crosses) on the

back picks, and the face warp threads raised (black

squares) above these picks to correspond with the
blank squares of the motif, Fig. 1674.
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Figs. 1675 and 1676 belong to the same pattern and
are shown separately in order to illustrate the method

of construction.

The completed weave, Fig. 1677,

shows that the transposition of the two textures and
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the drafting of the weaves are the same as in Figs. 1652

to 1663.

When the warp and filling are set 2 face 1 back or
2 back 1 face and each texture is brought alternately
to back and face without changing the weave, the
method shown at Figs. 1678, 1680 and 1681 is adopted.
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At Fig. 1678 both face and back are woven plain.
Fig. 1680 shows a basket and a plain weave. Fig.

1681 is a complete draft in which one texture is plain

b

the other a 2 up 1 down twill. The motif for Fig. 1681
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is shown at Fig. 1679. These fabrics are usually set
1 fine, 1 coarse, 1 fine thread, or 1 worsted, 1 mohair,
1 worsted.

If the cloth is set 1 face 1 back, the weaves are
arranged as already illustrated at Figs. 1638, 1639
and 1640.

There are transposed weaves in which each fabric
i1s not woven with the same weave throughout, the
weave being changed when the fabric is carried to the
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opposite side of the cloth. Each fabric appears alter-
nately on back and face, but shows in each case a dif-
ferent weave. No fixed rule can be laid down for
drafting such weaves, the aim being to bring the trans-
position of the fabrics and the different weaves in the
required order. The operation of drafting is facili-
tated by coloring the draft to indicate each weave.
An example of the last-named construction is seen
at Fig. 1682. This is a 48-thread diagonal, of which
24 threads belong to each texture. One texture is
woven with a 6 up 6 down twill when on the face and
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a 2 up 2 down twill when on the back, both twills
running to the right, as the face of the cloth is held
before the observer. The other texture is woven with
a plain weave when on the face and with a 2 up 2 down
twill to the left when on the back. On the face a
plain weave alternates with a 6 up 6 down twill. On
the back a 2 up 2 down twill to the right alternates with
a 2 up 2 down twill to the left. Fig. 1683 represents
the face and Fig. 1684 the back of this fabric.

Each of the transposed double textures thus far
shown consists of two fabrics, each of which preserves
its identity while passing alternately to the back and
the face of the fabric. Each thread in the cloth be-
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longs to one of the two textures and does not pass to
the other. This arrangement permits of but two
shades to appear on either side of the cloth.

There are cloths, however, which are partially trans-
posed fabrics, in which a portion of the threads of one
texture change places, as it were, with threads of the
other texture. By this arrangement it is possible to
obtain three shades. For example, we may have one
shade made by the crossing of black warp and filling,
a second shade by crossing white warp and filling,
while a third shade is a gray obtained by carrying the
white warp across the black filling or black warp across
the white filling. A tiger-skin pattern can be made
in this way, the ground being a mixed shade, while the
spots are made with light and dark colors.
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An illustration of two plain weaves combined and
transposed in this way is shown at Fig. 1686. The
ground is a mixed shade, while the stair pattern alter-
nates with a light and a dark shade. The motif is
seen at Fig. 1685, each line of which corresponds to
four threads in the complete draft.
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CALCULATING THE NUMBER OF HEDDLES

When the warp is drawn in straight, the same num-
ber of heddles are placed on each shaft. For example,
if 2400 threads are drawn straight on 8 shafts, each

OO0S0SOSOSOBOBO
XODDO®PS®OO00OR
D80SOwOS0RORO0
ROCODESSSOO000R
00@OR0SOSORORD
X0000)eESWI000K
Ne0S0SO0SOBTIRO0
DO0Ces88OD00R
JeORCS0R0SOR0
CDO0SS@BOOCOR
EOEOS0OROS SO0
D0D0OBEES0000E
D8 -S0SDSOSOE0
GOOORSSBOO00E
SOVCEOBOBOSOT
[winjalyl] [T [nwlenl]
DOSCR0SSOBOMO
Bx0000SISRWOO00OK
L@0S0®C8USOBO0
BOOOOESEABLIOOR
0aococaoon!
I
l
(
C
ROQ0DCCOO0000O0®
OXOROOOOCROKROA
G0 OOROXOOOCCEORA
Sttt
lnl] Q000
ORC0008e0000R000GE( g
SOm0000R0000M0I00C 50!
0008e00008C000800000GE ]
Q0DOBDO0CSCOD0DRDO0! 0
BOOONE00008000LEa0! 0! )

F1G. 1687.

shaft will carry 300 heddles. With many drawing-in
drafts, however, it is necessary to vary the number of
heddles on the different shafts to correspond with the
draft. The number of heddles on each shaft is cal-
culated as follows:

(1) Divide the total number of ends in the warp by
the ends in a pattern to find the number of patterns in
the full width.

(2) Multiply the number of patterns in the warp by
the number of threads drawn on each harness in one
pattern.

This method is illustrated by the following calcula-
tion based on the drawing-in draft shown at Fig. 1687,
in which there are 50 threads in the pattern and 4000

348
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threads in the warp, making 80 patterns in the full

width :

Shaft 1, 80
Shaft 2. 80
Shaft 3, 80
Shaft 4, 80
Shaft 5, 80
Shaft 6, 80
Shaft 7, 80
Shaft 8, 80
Shaft 9, 80
Shaft 10, 80

Total, 80

XX XX X X XXX X X
O'\I\I\]\IOO[\'JM#AH%M

()]

160 heddles
320 heddles
320 heddles
160 heddles
160 heddles
640 heddles
360 heddles
560 heddles
560 heddles
560 heddles



THE INFLUENCE OF THE WEAVE AND COLOR
PATTERN ON THE COLOR EFFECT

Patterns for cloth may be divided into three classes :

1. Color Patterns. A smooth, uniform weave with
the pattern produced by an arrangement of threads of
contrasting colors in either warp or filling, or both.

2. Weave Patterns. Warp and filling of the same
color, the pattern being produced entirely by the
weave.

3. Weave and Color Patterns. These are produced
by combining weave and color patterns in the same
cloth.

Varied and interesting effects are obtained by com-
binations of weaves and color patterns. Such combi-
nations often change the appearance of the cloth com-
pletely so that the resulting pattern does not resemble
in the slightest degree either the weave pattern or the
color pattern which have been combined.

In sketching color effects the weave is drafted in the
usual way. Then all warp risers on the dark threads
are colored black. If, for example, the warp is dressed
1 dark 1 light, the risers on the first or black warp
thread are colored black. The risers on the second or
light warp thread are either left uncolored or colored
a shade other than black, say red. The filling colors
are next indicated by painting black the blank squares
(sinkers) on the black picks. The blank squares on
the light-colored picks are painted red.

The black color now indicates the black in both
warp and filling, while the red indicates the light
shade.

350
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The effect depends upon the position and order of
the differently colored threads. Frequently it is pos-
sible to obtain an entirely different pattern simply
by changing the position of the filling colors so that the
dark pick will come in the shed previously occupied
by the light color. This enables many different pat-
terns to be produced by simply changing the position
of the color in the weave pattern.

As color effects are in extensive demand and de-
signers are constantly called upon to supply new
designs and combinations, it has been considered
advisable to give a large number of examples, Figs.
1688 to 1874. In all of these drafts the warp
colors are indicated at the top, the filling colors at
the side.

Figs. 1688 to 1705 show color effects on a plain
weave.

Figs. 1706 to 1741 are color effects on twill weaves.

Figs. 1742 to 1749 are color effects on basket
weaves.

Figs. 1750 to 1873 show color effects on crépe and
similar weaves.

In many of these drafts the weave is shown at the
bottom ; the warp pattern at the top; the filling pat-
tern at the left; and the color effect in the center.
Following is a list of corresponding weaves and color
effects which are shown separately :

CoLor
ErrECT WEAVE
Fig.1692 . . . . . . . . . . . . Fig 1693
Fig.1712 . . . . . . . . . . . . Fig 1711
Fig.1715 . . . . . . . . . . . . Fig 1714
Fig.173 . . . . . . . . . . . . Fig. 1734
Fig.1751 . . . . . . . . . . . . Fig 1750
Fig.17%63 . . . . . . . . . . . . Fig 1752
Fig. 1754 . . . . . . . . . . . . Fig. 1755

Fig.1756 . . . . . . . . . . . . Fig 1757
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Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
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1760 .
1761 .
1763 .
1765 .
1767
1769
1771
1773 .
1775 .
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Fig. 1764
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Fig. 1778
Fig. 1780
Fig. 1782
Fig. 1784
Fig. 1786
Tig. 1788
Fig. 1790
Fig. 1792
Fig. 1794
Fig. 1796
Fig. 1797
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Fig.1805 . . . . . . . . . . . . Fig 1806
Fig.1808 . . . . . . . . . . . . Fig. 1807
Fig.1804 . . . . . . . . . . . . Tig 1803
Fig.181.3 . . . . . . . . . . . . Fig 1814
Fig.1818 . . . . . . . . . . . . TFig 1817
Fig.1819 . . . . . . . . . . . . Fig 1817
Fig.1822 . . . . . . . . . . . . Fig. 1823
Fig.1824 . . . . . . . . . . . . Tig 1825
Fig.1826 . . . ... . . . . . . . Fig 1827
Fig.1828 . . . . . . . . . . . . TFig 1829
Fig.1834 . . . . . . . . . . . . Tig 1835
Fig.1838 . . . . . . . . . . . . Tig. 1837
Fig.1839 . . . . . . . . . . . . Fig 1836
Fig.1840 . . . . . . . . . . . . Fig 1836
Fig.1841 . . . . . . . . . . . . Fig 1842
Fig. 1844 . . . . . . . . . . . . Fig. 1843

COLOR EFFECTS ON A PLAIN WEAVE

The plain weave is often used for the production of
colored stripes. Fine hair lines running warpways

Fic. 1692,
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are obtained by warping and weaving 1 light 1 dark,
bringing the light pick in the shed where the light
warp is lowered and the dark warp is raised, Fig.
1688.

The lines are made to run filling ways by weaving
the same warp pattern so that the light pick is inserted
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when the light warp is raised and the dark warp
lowered, Fig. 1689.

To alternate long with cross stripes, it is merely
necessary to introduce two threads of one color and
then continue the pattern 1 and 1 as far as desired,
when the cross stripe can be changed to a longitudinal
stripe by again inserting two threads of one color.
For example, the color effects shown at Figs. 1690
and 1692 are produced on a plain weave by the fol-
lowing arrangement of colors:

WARP PATTERN FOR WaARP PATTERN FOR
Fig. 1690 Fig. 1692
1 light 1 light
3 X 7 x{

1 dark 1 dark

1 light 1 light

2 dark

2 dark (1 light

9 2 % 1 dark

1 light

[2 dark

27

Both Fig. 1690 and Fig. 1692 are woven 1 dark pick
1 light pick.

By placing two warp threads of one color side by
side it is evident that in the succeeding 1 and 1 pattern
the light color will be brought on the shaft that carried
the dark threads before the change, the dark color
coming on the shaft that previously carried the light
threads.

This is illustrated by Fig. 1693, which shows two
picks of a plain weave for the color pattern at Fig.
1692. The crosses represent risers on the light-colored
warp threads. The black squares are risers on the dark-
colored warp threads. The first pick is a dark thread
which comes to the face at the white squares. The
second pick is a light-colored thread which comes
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to the face at the white squares. It is evident that
for sixteen warp threads the warp risers and filling
floats of the same color will come in a perpendicular
line to produce a hair line effect. Then the two dark
warp threads cause a change by which the warp risers
and filling floats of the same color come in a horizontal
line to produce a hair line effect, which continues until
another group of two warp threads of the same color
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changes the hair line from horizontal back to perpen-
dicular. There are six changes of this kind in the pat-
tern, producing three stripes of perpendicular lines and
three stripes of horizontal lines, as shown at Fig. 1692.

The reversal of the lines lengthways as well as
crossways can be effected by introducing two picks of
one color and then continuing the 1 and 1 pattern.
This method is illustrated at Figs. 1691 and 1694,
for which the warp and filling colors are arranged as
follows :
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WaRgrp aAND FiLLING PaT-
TERN FOR Fig. 1691

1 light
2 x

1 dark

1 light

2 dark

{

;00000C
00000
CO0D0!

WaARP AND FILLING PaAT-
TERN FOR Fi1G. 1694

(1 light
7 xJ

l 1 dark
1 light
2 dark

(1 light

1 dark
2 X

1 light

2 dark

27
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Every pattern in which the lines are run in both
directions, lengthways and crossways, must contain
an odd number of threads, as in the examples given.
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Other effects obtained with a plain weave are shown
at Figs. 1695 to 1705.

COLOR EFFECTS ON TWILL WEAVES

The 3-leaf warp twill is used for stripes in which a
thread of a contrasting color follows two threads of
the ground color. The filling pattern is the same, the

Fia. 1706. Fia. 1707.
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single pick going in when the single warp thread of
the same color is down, Fig. 1706.

Cross stripes of this kind are made on a 3-leaf fill-
ing twill, the light-colored pick being inserted when the
light-colored warp thread is raised, Fig. 1707.

In all 2 and 1 stripe patterns the single striping
threads should come in the center of the pattern,
which begins 1 dark 1 light 1 dark, the weave and pat-
tern being adjusted accordingly, as shown at Fig. 1710,
on which the weave is shown at the bottom. Fig.
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1711 is the weave for the color effect shown at Fig.
1712.

In drafting large patterns the motif sketched on a
smaller scale is first enlarged on the draft to the full
size, a certain number of threads, depending on the
enlargement desired, being made to correspond to each
line of the motif.

Fine stripes or hair lines are often made on a 3 up
1 down twill by alternating 1 light thread with 1 dark
thread in both warp and filling, as shown at Fig. 1708.
The light pick is inserted when the light thread is down.

For a 2 and 2 stripe a broken 4-leaf twill is used, the
warp dressed 2 and 2, the filling 1 and 1, Fig. 1709.

The 2 up 2 down twill is used for most of the color
effects with twills. A stair effect, Fig. 1713, is pro-
duced by a 1 light 1 dark pattern in both warp and
filling. Figured effects can be obtained with this
stair effect by reversing the twill in either warp or
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filling or in both directions, as shown at Fig. 1715,
the weave draft being shown at Fig. 1714.

The color effect produced by a combination of a
2 up 2 down twill and a 3 up 1 down twill, with a 1
light 1 dark pattern in both warp and filling, is shown

at Fig. 1716.
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Frequently a 2 and 2 warp pattern is combined
with a 1 and 1 filling pattern on a 2 up 2 down twill,
producing the effect shown at Fig. 1717.

Pleasing effects are obtained by alternating a 1 and
1 group with a 2 and 2 group of threads in the warp
to produce stripes, or in both warp and filling to pro-
duce plaid effects. An example of the former is shown
at Fig. 1718.

Longitudinal stripes are obtained with a 2 and 2
pattern in both warp and filling on a 2 up 2 down twill
by laying one of the
light picks in the FRonSnI AL RS asts esies et

00I00000000000000000!

shed when both light 38 3,'-,""'3'55"“"-““5%%3'-9
warp threads are --"a"===§§=§:. GESisaiass
down, Fig. 1719.

Cross stripes are pro-
duced by the oppo-
site order, in which
one of the light picks

Il i
I--lm 1
Slasesoeces o

e T T T

i1

. . . 11
is laid in the shed fistasesased
when the two dark SEismdssacissas
threads are down. g 38 SEdtdsasataees
CBOs! SEBEENNDENEER! ] ] ] ]
These two effects can  ic e aaaaasaseaasseaseaseacssancoaa
be obtained in the SeESsiiantoaieese :funE SHsisesey
: nm:mlc S8008800C88COERD 800
same pattern by in- S EE ISR R
280088008 B00RE008800N 00!

serting 4 threads of
one color where the
change from one effect to the other is desired, as
shown at Fig. 1720.

Checked patterns can be produced by introducing
4 threads of one color at intervals in both warp and
filling, as shown at Fig. 1721. The pattern which is
marked at both top and sides is complete in 18 threads,
while the color effect covers 36 threads.

In this class of patterns the 2 and 2 group can be
made of any desired size. It is not necessary that 4
threads should be of the same color; the pattern may
be 1 light 1 dark 1 light 1 dark, or 2 light 1 fancy 1 light.

Fia. 1721.
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An interesting effect is produced by introducing
3 threads of one color after a group in which the color
pattern is 2 light 2 dark, as shown at Fig. 1722. Here
the pattern in warp and filling is as follows:
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)[s

Nearly the same effect is obtained by a 3 and 3
pattern in the warp and a 2 and 2 pattern in the filling
on the weave shown at Fig. 1188.

Figs. 1723 to 1733 show various color effects pro-
duced on a 2 up 2 down twill with different color
patterns.
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An example

hown at Fig. 1737 in which a 3 up 3 down twill is

reversed at the end of each 30 threads.
in warp and filling is 2 dark 3 light.

The pattern
A part of the

COLOR EFFECTS
The effect becomes still more interesting and com-

plex when the
twill squares do
not include an
even number of

connection with a color pattern having one thread
the color pat-

more or less than the weave pattern.

weave is shown at the bottom and side, the color effect

being shown in the center.
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warp and filling

terns ;
ple,
light,

F1a. 1736.

Similar effects can be obtained with the 4 up 4 down

a different color from the body or ground. Fig. 1738
shows a 3 up 3 down twill reversed and broken
twill as with the 2 up 2 down or the 3 up 3 down twill,

every 4 threads; the color pattern is 1 dark 2 light
break. Fig. 444 is often used for suiting patterns,

the colors being arranged 1 dark twist 2 light twist

1 dark twist.
a coarser appearance resulting from the first-named

and making the thread on each side of the break
1 dark, a dark thread coming on each side of the
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e arrangement. Fig. 1739
oiis shows a stripe effect pro-
5 duced by a 4 light 4 dark
EJ' pattern on a 4 up 4 down
e twill. Compare this with the

stripe on a 2 up 2 down twill,
Fig. 1719.

The stair patterns shown
)
'E.-.QE=EElII IIGE’I:

alelele aiatale

0D0C00

at Figs. 1740 and 1741 are
obSoeAoeobhecilt  obtained with a 1 and 1 color
: pattern on 8 and 9 shaft
twills respectively. The stair
effect runs in the opposite
Fie. 1735. direction to that of the twill.
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COLOR EFFECTS WITH THE BASKET WEAVE

All the color effects with a plain weave, Figs. 1688
to 1705, can be obtained with a basket or panama weave
by substituting for each single thread as many threads
of the same color as there are threads working together
in the weave.

A variety of other color effects can be obtained by
so arranging the color pattern that each color is brought
into both squares of the basket. Several examples are
shown at Figs. 1742 to 1749.

The basket weave gives many attractive color effects
when the weave is so changed that the dark threads
work together in certain places, while in other places
they are divided, a part being raised when others are
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lowered. Two patterns of this kind are shown at Figs.
1744 and 1745. Larger patterns can be obtained from
a motif and with the corresponding arrangement of
the weave.

Figs. 1746 and 1747 show the method of arranging
the colors and weave to produce a combination of
longitudinal and horizontal stripes.

Still another class of color effects with a 2 up 2 down
basket is illustrated at Fig. 1748. The weave is re-
arranged in three different ways, producing longitudinal
stripes, cross stripes and a mixed effect. The warp
and filling pattern for Figs. 1743 to 1748 should be
1 light 2 dark 1 light.

Another kind of color effect on a basket weave is
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shown at Fig. 1749, in which the warp and filling
pattern is 4 light 2 dark, the weave being changed at
intervals alternately to unite and separate the two
dark threads in the shed.

COLOR EFFECTS ON CREPE AND SIMILAR WEAVES

Crépe and fancy weaves offer a wide field for color
effects. The most varied forms can be produced with

Fic. 1762.
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these weaves by a suitable arrangement of the differ-
ent colors. Examples are shown at Figs. 1750 to 1873.
Fig. 1754 shows a square effect obtained with a 4

Fig. 1774.
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dark 4 light pattern in warp and filling. The weave
is shown at Fig. 1755.

The design shown at Fig. 1756 is made on the weave
at Fig. 1757 with 6 light 6 dark in the warp, and 6 dark
6 light in the filling. If the pattern is begun in the
same way in both warp and filling, 6 light 6 dark, the
color effect shown at Fig. 1758 will be produced.

The patterns shown at Figs. 1787, 1789 and 1793
appear as if the threads had been woven in a diagonal
direction. These weaves can also be used to advan-
tage with 2 and 1, 6 and 6, 8 and 4 and similar patterns
in the warp and filling.

The diagonal effect at Fig. 1795 results from a 3 light
3 dark pattern in warp and filling with the weave shown
at Fig. 1796. Very attractive designs can be produced

Fic. 1786.
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by a regular transposition of this weave.

Thus the

color effect at Fig. 1798 results from a 3 light 3 dark
pattern and the transposition of the weave, Fig. 1796,
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0000000¢

in plain weave order,
as shown at Fig.
1797.

Fig. 1799 shows
the color effect re-
sulting from a trans-
position of the same
weave, Fig. 1796, ac-
cording to the motif
shown at Fig. 936.

Promiscuous ef-
fects are obtained by
the use of single and
isolated threads of
one color in the pat-

tern. The color and weave patterns must not begin
and end together, but must vary in size so as to bring
the colors successively on all the shafts and picks of

the weave draft.
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Two color effects of this kind are shown at Figs.
1800 and 1805; each has a 2 light 1 dark pattern in

warp and filling.

The former is an 8-shaft crépe
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weave, Fig. 1800, the latter a 16-shaft crépe weave,
Fig. 1806.
A very attractive line of patterns can be made by
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combining a 2 up 2 down basket, Fig. 1801, with the
weave shown at Fig. 1802. Fig. 1804 is the color effect
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Fig. 1801. Fic. 1802. Fic. 1803.
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resulting from a combination of these two weaves in
broken 4-leaf twill order as shown at Fig. 1803.
In Figs. 1809 and 1810 the dark spots in the light
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stripes are larger than those in Fig. 1804. An exami-
nation of the weaves and corresponding color patterns
will show the method of producing them. Fig. 1809
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Fra. 1815.
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shows the spots arranged in pointed form; Fig. 1810,
in 6-leaf satin order.
With a 3 up 3 down basket weave, Fig. 1811, the
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spots are produced

379

by inserting the weave shown at

Fig. 1812. Fig. 1813 shows the effect obtained by
arranging the two weaves in checkerboard order, as

Frg. 1817.
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Fig. 1816 shows them arranged

according to the accompanying motif, Fig. 1815.
Another class of designs is illustrated at Fig. 1818,
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in which the warp and filling pattern is 1 light 1 dark,
1 light 2 dark, 1 light 1 dark, 1 light, total 8. The
weave is shown at Fig. 1817.

This design can be indefinitely varied by rearrang-

ing the drawing-in draft and
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shown at Fig. 1819, in which the color effect results
from the weave at Fig. 1817 with the color pattern and
drawing-in draft shown at Fig. 1819. The method of
rearranging the picks of Fig. 1817 is shown at the right

of Fig. 1819.

Streaked or spotted effects w1th a 1 dark 1 light
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pattern in warp and filling are produced in the follow-
ing manner :

A 4-leaf warp twill is first drafted over the pattern
area. The risers are removed for certain distances
from a dark warp thread, throwing the thread on the

Fic. 1827.
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back in a 1 up 3 down order. This causes the light
threads on either side to approach each other and make
a more pronounced streak of the light shade in the
cloth. Figs. 1820 and 1821 illustrate the method and
the effect produced.
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Other designs of this character are shown at Figs.

1822 to 1840.

Longitudinal and cross stripes on a plain weave can

Fic. 1832.
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be obtained with a
continuous 1 and 1
color pattern in
warp and filling.
It has already been
explained that long-
itudinal stripes are
produced with this
combination of
weave and color
pattern by laying
the light pick when
the light warp
thread isdown ; also
that cross stripes re-
sult from laying the
light pick when the
light warp thread is
up. The stripe can
be run in either di-
rection by rearrang-
ing the plain weave
to raise or lower the
light and dark warp
threads in the re-
quired order. The
method of drafting
is as follows:

1. The positions
of the vertical and

cross lines are determined and marked on the draft.

2. The cross lines are painted yellow.

3. A plain weave is drafted on the yellow lines to
raise the light warp when the light filling is laid.

4. A plain weave is drafted on the remaining portion
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of the area, where longi-
tudinal lines are wanted,
so as to raise the dark
warp when the light fill-
ing is laid.

These operations are
illustrated by the two
examples shown at Figs.
1830, 1831, 1832 and
1833.

At the dividing line
between the two divi-
sions of the weave two
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visers or two sinkers come together, but this does not
injure the pattern.

Several examples of this class of effects are shown at
Figs. 1830 to 1844. Fig. 1836 is the weave for the
color effects shown at Figs. 1839 and 1840.
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When two threads of one color in patterns of this
kind are placed together in warp and filling at the end
of the weave pattern or at any other place, the light
threads are changed to the position in the weave pre-
viously occupied by the dark threads, the dark threads
taking the place previously occupied by the light
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Fig. 1853. Fia. 1852.

Fic. 1854.

Fig. 1855.
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threads. The result is that longitudinal stripes dis-
place cross stripes, while cross stripes appear where
longitudinal stripes were previously formed. This
causes a complete transposition of the color effect, as
may be seen by comparing the part, b, in Fig. 1840 with
the part, a, in Fig. 1839.
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For the color effect shown at Fig. 1841 the color
patterns are as follows:

Warp FiLrinG
1 dark 1 dark
9 x 10 x
1 light 1 light

( 1 light 1 light
9 X 10 X
1 dark 1-dark
36 40

The line effects become still more interesting when,
in place of the plain weave, that shown at Fig. 1845
is used, which has two threads working in reverse order,
followed by two working together.
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Figs. 1846 to 1873 show a number of additional
examples of hair line effects. The weave is shown at

Fia. 1870. Fia. 1872,
n] |
o] s
o
St
w1 0
I u] | 0
HaHar s H e
0 | Twl ] BOE0 BLUBOBEONC
L]
CROE-eCACEEcCRecedecaTAS JRcecAcamcf g
0000000000000000a0000N00C0L0 00000600000000¢
000000060000000000000000a0C 100000000000000C
00300000000000! Q
0O0 OSSECRSROEBR0 =
o :
000
000
[ninjmial | ] /n] | (mn] ‘n ‘w [« ] [u ju] | ] Q
[]n] [ IDIDIDIGIRIUI.
C00000000C000000D000000000a a0
0oCA00! CoCcOQa00H 000
[nn]w} DllBIDHIE IDIDIDIBH { Jm T3 E.C
[le] T N0 00
Soacas i
000
OROSR Ead
] | 1]
] 000
Do
| 1.
oug
mAQ
"] juju]
jasa | ful 1] -DID ] DE'E
BOBCE
ES0088DS -IC DiﬁlﬁIDlDIDID.I |00
000000000 0000000
10000a0¢ lnr J000000000000aC
0000000 2000000000000L
000 JUUUHUUUL UULUUUUHLIUCJUL 0
CCOCENOSESROSN0ORENCEENDERO0)
co Ol [T T] BO0
o a

Fic. 1871. Fic. 1873.

the bottom of each group of color effects. Above the
weaves are the color effects obtained with various color
patterns. The
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is down. Thus
when a black warp
thread is down a black filling thread is inserted in the
fabrie.

Fabrics in which color effects are to be produced
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should not be set excessively close in the warp, as it is
desirable to have the filling colors fairly prominent.
The weave shown at Fig. 1874 is well adapted for
clearly defined, but subdued, stripe effects. Each
individual stripe, as well as the whole pattern, must
comprise a number of threads which is divisible by 3.
The warp pattern for the color shown at Fig. 1874 is as
follows :
1 dark
2 light
1 dark
8 light
1 dark
_ 8 light
21



“« STRAIGHT LINE” ANALYSIS OF
WEAVES, PATTERNS AND FABRICS

By SAMUEL S. DALE

It seems peculiarly fitting that a treatise on weave
construction such as the “ Handbook of Weaves ’’ should
be supplemented by an explanation of the best method
of analyzing weaves and fabrics. The “Handbook ”’
explains and illustrates the construction of weaves;
that is, the manner in which warp and filling threads
are interlaced to produce the effect desired. This
supplement to that work will explain how the weave
and the fabric construction of a woven cloth are deter-
mined, enabling a manufacturer to obtain the details of
the layout for any sample of woven goods that may be
submitted to him. '

WEAVE AND COLOR PATTERN ANALYSIS

The method by which the weave is determined from
a given sample is very simple, but the process itself
is frequently difficult because of the felted condition
of wool cloth, which prevents the separation of the
threads in the fabric. Cloths composed of cotton,
linen, silk, lightly felted wool, or other textile material
ordinarily offer no serious difficulty in determining
the weave construction.

A needle, scissors, pencil and cross section paper are
the only appliances required. A slender awl, such as
is used by machinists, answers well as a needle for this
work.

389
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A square or oblong sample of the cloth to be analyzed
or, to use a common expression, ‘‘picked out” is cut
with the edges running as nearly straight with warp or
filling threads as possible. Three or four square
inches of the fabric is a convenient size to handle and
usually large enough to give several complete color
and weave patterns.

The threads, usually the filling, are then withdrawn
from one side of the sample for one half or three
quarters of an inch, leaving the other set of threads
(the warp, if the filling is withdrawn ) projecting from the
edge of the cloth. These projecting threads are clipped
close to the filling for about half an inch at the left.

The sample with the face to the operator is then
drawn firmly over the index finger of the left hand and
held at the right between the first and second fingers.
At the left, where the projecting warp has been clipped,
it is held between the thumb and first finger, with the
projecting warp threads pointing up.

One filling thread is loosened along the eclipped
edge of the sample and for a short distance beyond,
care being taken not to withdraw it completely from
the projecting warp threads.

Holding the cloth firmly over the first finger, the
operator, beginning with the first projecting warp
thread, notes carefully whether these warp threads
are above or below the filling thread that has been
loosened from the cloth. After the color of the filling
thread has been marked at the left of the draft, the
position and color of cach warp thread are marked on
the cross section paper, the color being indicated by a
letter at the top of the draft. A cross in a square
indicates that the warp is above the filling at that
point of intersection, and a blank square indicates
that it is below. This operation is continued until a
record of the warp threads in one or more complete
color and weave patterns for the filling thread has
been obtained. This filling thread is then withdrawn
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and the same operation is repeated with the next fill-
ing thread, the work being continued until a record
of the filling threads in one or more complete color and
weave patterns has been obtained.

When it is impossible by the ordinary method to
determine beyond question the order in which the
warp threads lie in the cloth, the object can some-
times be attained by clipping some of the projecting
threads and marking the short threads on the draft
for identification. In this way a correct record for
each warp thread is obtained. If in such a case the
warp threads should be marked on the draft in the
wrong order, it is often possible to correct these errors
when the draft of an entire filling pattern has been
obtained. It frequently happens, however, that this
difficulty can be obviated by turning the sample quarter
way around and raveling the warp instead of the filling
thread by thread.

When the weave and color patterns in warp and fill-
ing have been determined, the weave draft, drawing-in
draft, and color pattern are arranged in the form al-
ready explained in the “ Handbook of Weaves.”’

Fig. 1875 shows the weave and thread drafts ob-
tained by “ picking out’” a cross rib cloaking fabric.
The 2-ply worsted warp threads are marked “W 7.
The 2-ply cotton warp threads are marked “C”’. The
marks at the left of the draft indicate the three kinds
of filling: “5-p”, 5-ply cotton; “2-p’’, 2-ply cotton;
and “B”, carded woolen backing.

The warp pattern is:
2 worsted, 2 ply
1 cotton, 2-ply
3
The filling pattern is:
1 cotton, 5-ply
1 cotton, 2-ply
1 carded woolen, single
3
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The face weave of this cloth is the full rib weave
shown at Fig. 212 and deseribed in the ‘“ Handbook of
Weaves” under ‘“Cross Ribs”. The carded woolen
back filling is stitched by the cotton warp in a 3 up 1
down broken twill order in an area of 12 threads square.

THE “STRAIGHT LINE” ANALYSIS OF WOVEN FABRICS

The best method of analyzing woven fabrics is that
known as the “straight line,” which is based on the
convenient relations existing between ounces per yard,
square yards per pound, width of cloth in inches,
number of threads per inch, and the English basis
for numbering yarn. Developed in the mill by the
writer, it was first made public in October, 1902, and
has since then been extensively adopted in American
and foreign mills, always with complete success.
The attention of the textile trade and the public in
this and other countries was directed to this method
of cloth analysis in 1913 when the United States tariff
on cotton cloth was revised, with the ad valorem rates
adjusted to a sliding scale based on the average yarn
number, determined by the ‘“straight line’’ method.

The essential feature of this method consists in cutting
a rectangular sample of the cloth to be analyzed so that
it will have an area of s§5th square yard (4.82 square
inches). This is called the standard sample.

Every warp and filling thread in 1 square inch of
cloth represents 1 inch of yarn, and also represents
4.32 inches of yarn in 4.32 square inches (3d5th square
vard) of cloth.

If, for example, a woven fabric has 50 warp threads
and 40 filling threads per inch, there will be 90 lengths
of warp and filling yarn, each 4.32 inches long, in the
standard sample of z§zth square yard (4.32 square
inches). If this standard sample weighs, say 5 grains,
it follows that the warp and filling yarn in the sample
will have an average of 18 of these lengths (4.32 inches)
per grain.
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This number, 18, is the cotton yarn number because
cotton yarn is numbered in all parts of the world to
indicate the number of 840-yard lengths per pound,
which is equivalent to the number of 4.32-inch lengths
per grain.

It follows that the average number (by the cotton
system) of the yarn in a woven fabric is equal to the
number of warp and filling threads per inch divided by
the number of grains in the weight of zt4th square yard
(4.32 square inches).

The size or count of any particular kind of yarn in
a fabric, for example, warp, filling, back warp, back
filling, face warp, face filling, is found by the same
method ; that is, dividing the number of threads of
the yarn in question per inch by the number of grains
in its weight.

The result thus obtained indicates the size or count
of the yarn (by the cotton system) as it lies in the
cloth. To determine the count of the yarn when spun
it is necessary to estimate and make allowance for the
changes in length and weight in weaving and finishing
by reason of the take-up in twisting and weaving,
shrinkage of length in finishing, and loss or gain in
weight during these processes.

The weight per yard and number of yards per pound
are found with equal facility by the ‘“straight line”
method. The standard sample (335th square yard) is
equal to a sample .12 yard (4.32 inches) long and 1
inch wide. It follows that multiplying the grain
weight of the standard sample by the width of the
given fabric in inches will give the grain weight of .12
running yard of the goods.

The number of running yards of cloth per pound is
equal to a pound (7000 grains) divided by the weight
of one yard or to .12 pound (840 grains) divided by
the weight of .12 yard.

It follows that the number of running yards of cloth
per pound 1is found by dividing 840 by the product of
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the grain weight of the standard sample and the number
of inches in the width of the cloth.

840 + (grain weight of sample X width in inches)
= running yards per pound.

As there are 437} grains in an ounce, each grain in
the weight of the standard sample is equivalent to
1 ounce per (4373 x 4.32) 1890 square inches. This
is the area (523 X 36) of a running yard 52} inches
wide.

It follows that the number of grains in the weight of
the standard sample (4.32 square inches) s equal to the
number of ounces per running yard, 524 inches unde.

The number of ounces per running yard for any
other width is found by proportion :

(grains X width in inches) + 521 = ounces per run-
ning yard.

No special apparatus is required for the ‘‘straight
line”’ system of cloth analysis. The cloth and yarn are
weighed on an ordinary balance, such as is found in
nearly every textile mill, with grain weights down to
1oth grain or smaller.

The standard sample (4.32 square inches) can be cut
by a die, or with scissors or knife around a template of
the required size. The sample may be of any conven-
ient form so long as it is of the required area. 1.8 inches
by 2.4 inches are convenient dimensions. If a smaller
or larger sample is used, it can be made a fraction or
maltiple of 4.32 square inches.

Following are several sizes and corresponding di-
mensions :

Standard size (sds square yard) 4.32 sq. in. (1.6 inches X 2.7 inches)
(1.8 inches X 2.4 inches)

Multiples :
Two (2) sizes (135 square yard) 8.64 sq. in. (1.8 inches X 4.8 inches)
(2.4 inches X 3.6 inches)
(2.7 inches X 3.2 inches)
Three (3) sizes (rdy square yard) 12.96 sq. in. (1.8 inches X 7.2 inches)
(2.4 inches X 5.4 inches)
(2.7 inches X 4.8 inches)
(3.6 inches X 3.6 inches)
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Fractions:

Three quarters (3) size (zds square yard) 3.24 square

inches (1.8 X 1.8 inches)
Two thirds (3) size (sds square yard) 2.88 square

inches (1.2 X 2.4 inches)
One half (§) size (zdv square yard) 2.16 square

inches (1.8 x 1.2 inches)
One third (}) size (sfy square yard) 1.44 square

inches (1.2 X 1.2 inches)
One fourth (}) size (175s square yard) 1.08 square

inches (.9 X 1.2 inches)

A convenient method for determining the threads
per inch consists in dividing the number of threads on
each side of the sample analyzed by the respective di-
mension. If, for example, a standard sample has 120
warp threads on the 2.4 inch side and 72 filling threads
on the 1.8 inch side, the number of threads per inch
in the warp and filling is found as follows :

120 + 2.4 = 50 warp threads per inch.
72 + 1.8 = 40 filling threads per inch.

The cotton count found by the ‘‘straight line”
method may be reduced to any other system of num-
bering desired. Following are a number of formulas
for such reductions:

Cotton No. X .523 = Woolen Runs.

Cotton No. x 1% = Worsted No.

Cotton No. x 2§ = West of England No.
Cotton No. X 2.8 = Linen No. (woolen cuts)
Cotton No. X 3.28 = Yorkshire skeins

Cotton No. X 840 = Yards per pound

Cotton No. X 1.693 = Metric No.

Cotton No. X .846 = French Cotton No.

5315 + Cotton No. = Deniers (for silk)

305 + Cotton No. = Drams (for silk)

1000 + Cotton No. = Grains per 120 yards
417 + Cotton No. = Grains per 50 yards
167 =+ Cotton No. = Grains per 20 yards
17.1 + Cotton No. = Dundee No. (for jute)

The “‘straight line” method of cloth analysis is
illustrated by the following analysis of a heavy cross
rib cloaking fabric composed of cotton, worsted and
carded woolen yarn and the weave draft of which is
shown at Fig. 1875.
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ANALYSIS OF A RIB FACE CLOAKING
Made of cotton, worsted and carded woolen yarn

Counting the threads and weighing the different
kinds of yarn in a standard sample of the cloth give the
following results :

Warp, 2-ply worsted 61.2 ends per inch, 4.8 grains
2-ply cotton 30.6 ends per inch, 2. grains

Filling, 2-ply cotton 18.3 picks per inch, 1. grain
5-ply cotton 18.3 picks per inch, 5.2 grains
Single woolen 18.3 picks per inch, 13.6 grains
Total weight of standard sample, 26.6 grains

The loss of weight after the yarn is spun is estimated
as follows: Worsted, 10 per cent; cotton, nothing;
carded woolen back filling, 28 per cent.

The warp take-up is estimated at 12 percent. No
change in length of cloth in finishing. Slack of filling
in loom, 5 per cent. Loom width, 664 inches for 55
inches finished. The shrinkage of filling yarn in length
is, therefore, 21.4 per cent.

From the foregoing data the weight of the cloth and
sizes of the yarn are calculated by the ‘‘straight line”
method as follows :

Weight of Cloth

(26.6 X 55) + 52.5 = 27.8 ounces per yard, 55 inches wide

840 + (26.6 X 53) = .574 yard, 55 inches wide, to the pound
These results are verified as follows :

27.8 X .574 = 16, ounces per pound

Sizes of Warp Yarn

61.2 + 4.8 = No. 12.7 cotton = 2/38.1 worsted
38.1 + .88 =433

433 x .90 = 2/39 worsted, spun yarn

30.6 - 2 = No. 15.3 cotton = 2/30.6 cotton
30.6 =~ .88 = 2/35 cotton, spun yarn

Sizes of Filling Yarn

183 + 1. = No. 18.3 cotton = 2/36.6 cotton
36.6 +~ .786 = 2/46.5 cotton filling, spun yarn
183 + 5.2 = No. 3.52 cotton = 5/17.6 cotton
176 ~ .786 = 5/22.4 cotton, spun yarn
183 + 13.6 = No. 1.34 cotton = .7 run woolen
7 + .78 = .89
89 X .72 = .64 run woolen, spun yarn



WEAVES, PATTERNS AND FABRICS 397

Summary of Results

Weight of Cloth : 27.8 ounces per yard, 55 inches wide
.574 yard, 55 inches wide, to the pound
Warp: 61.2 ends per inch 2/39 worsted, spun size

30.6 ends per inch 2/35 cotton, spun size
Filling : 18.3 picks per inch 2/46.5 cotton, spun size
18.3 picks per inch 5/22.4 cotton, spun size
18.3 picks per inch single .64 run carded woolen
yarn, spun size

Set of Finished Cloth: 91.8 ends per inch; 54.9 picks per inch
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INDEX

Analysis of rib face cloaking, 396.

Analysis of Weaves, Patterns and
Fabrics, 389, 392.

Army diagonal, 275.

Army tricot, 275.

Average yarn number, finding, 393.

Average yarn number in the cotton
cloth tariff, 392.

Back filling fabries, 238.

Back warp fabrics, 232.

Bags, weaving, 264.

Balanced twills, 18.

Basket weave, 43, 367.

Basket weave, color effect with,
367.

Basket weave, selvage on, 44.

Beaver cloth, 278.

Belting fabrics, 283, 290.

Breaks or recesses in the cloth, 164,

Broadeloth, set of threads and
twist in yarn, 13.

Broché fabries, 331.

Broken or reversed twills, 82.

Checkerboard weaves, 327.
Chinchilla, cotton warp, 247.
Cloaking fabrie, analysis of, 396.
Cloths with extra inner fabrie, 257.
Color effects, 350.
On basket weave, 367.
On crépe weave, 371.
On plain weave, 353.
On twill weave, 358.
Color pattern analysis, 389.
Combination rib, 60.
Combination weaves, 312.
Corded diagonals, 298.
Corded stripes, 293.
Corded weaves, 293.
Corded weaves with stuffing threads,
281, 295.
Corkserew twills, 99.
Cotton cloth tariff, average yarn
number in, 392.
Cotton warp frieze, 247.
Cotton weave, 14.
Count or number of yarn, finding,
393.

Crépe weaves, 175, 371.
By drafting a weave in four
squares, 216.
By drafting' one weave over
another, 215.
By arranging floats in satin order,
186.
By interlocking weaves, 213.
By rearranging other weaves, 195.
By rearranging warp and filling,
203.
By rearranging warp threads, 196.
By transposition of weaves, 193.
Color effects, 371.
Derived from satin, 185.
Rib, 215.
With groups of threads on the
same shaft, 210.
Croisé weave, 84.
Crossband twist in yarn, 13.
Cross eords, 296.
Cross rib, 50.
Cross stripes, 320.

Deflecting certain threads, 170.
Derivative weaves, 39.
Diagonal cords, 298.
Diversified weaves, 147.

Plain, 149.

Rib, 156.

Satin, 150.

Twill, 149.
Double cloths, 260, 267.
Double cloths, reeding, 281.
Double cloths, stitching, 267, 284.
Double cloths with stuffing threads,

281.

Double-stitched filling satin, 36.
Double-stitched satin, 35.
Double-stitched warp satin, 36.
Double transposed textures, 338.
Drafting weaves, 12.
Drawing-in drafts, 1, 40.

Broken, 6.

Combination, 10.

Divided, 9.

Grouped, 9.

Intermittent, 7.

Manifold or corkscrew, 8.
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Drawing-in drafts — Continued.
Pointed, 5.
Scattered or satin, 4.
Simplifying, 42.
Straight, 3.
Drying-felt fabries, 283.
Duplicating a fabric from a sample,
389.

English leather cloth, 36.
Eskimo cloth, 277.

Extra inner fabric, 257.
Extra stitching threads, 284.

Fabric, duplicating from a sample,
389.

Fancy twills, 117.

Felt, tubular woven, 265.

Felt, weave for, 288.

Figured rib, 54.

Filling satin with extra stitchers, 38.

Fire hose, 260, 264.

Forming a shed with rib weaves, 57.

Frieze, cotton warp, 247.

Frieze, woolen, 84.

Full rib, 51, 392.

Hairline weaves, 236, 353.

Heddles, calculating number of, 348.
Herringbone or pointed twills, 133.
Honeycomb weaves, 161.

Inner fabrie, 257.
Interlocking twills, 107.
Irregular rib, 55.
Irregular satins, 34.

Kersey weaves, 236.

Lace or mock leno, 166.
Lamp wicking, 260, 264.
Leather cloth, English, 36.
Left twist in yarn, 12.
Longitudinal stripes, 312.
Long rib, 47.

Matelassé weaves, 281, 299.
Mock leno or lace, 166.
Montagnac fabrics, 304.

Number or count of yarn, finding
the, 393.

Offset twills, 92.
Openband twist in yarn, 13.
Ounces per yard, finding the, 394.

Pattern analysis, 389.
Persian lamb effects, 278.

INDEX

Picking out weaves, 390.

Piqué weaves, 281.

Plaid-back overcoating, 261.

Plaid weaves, 322.

Plain or cotton weave, 14, 353.

Plain weave, color effect with, 353.

Plain weave, diversified, 149.

Ply cloths, 283.

Ply cloths, stitching, 283.

Ply cloths with extra
threads, 284.

Pointed or herringbone twills, 133.

President cloth, 277.

stitching

Recesses or breaks in the cloth, 164.
Reducing yarn number from one
system to another, 395.

Reeding double cloths, 281.
Reform weaves, 219.

Filling alternating on face and

back, 231.

1 face 1 back, 221.

2 face 1 back, 227.

With stuffing picks, 230.
Reversed or broken twills, 82.
Rib face cloaking, analysis of, 396.
Rib weaves, 46.

Cloaking, 391.

Combination, 60.

Crépe, 215.

Cross, 50.

Diversified, 156.

Figured, 54.

Forming a shed with, 57.

Full, 51, 392.

Irregular, 55.

Long, 47.

Silk and cotton, 51.

Stitched, 58.

Wool and cotton, 51.
Right twist in yarn, 12.

Satin weave, 26.
Crépe derived from, 185.
Diversified, 150.
Double-stitched, 35.
Double-stitched filling, 36.
Double-stitched warp, 36.
Drafting, 27.
Filling satin with extra stitchers,
38.
Irregular, 34.
Twill in, 27, 29.
Selvage on basket weave, 44.
Set of cloth, finding, 395.
Set of threads in cloth, 13, 395.
Shed, forming, with rib weaves, 57.
Simplifying drawing-in drafts, 42.

Stair patterns, 366.



INDEX

Standard sample for ‘‘straight line”’
analysis, 392, 394.
Steep twills, 65.
Stitehed rib, 58.
Stitching double cloths, 267, 284.
Stitching ply fabrics, 283, 284.
Stitching threads, extra, 284.
““Straight line”’ analysis of weaves,
patterns and fabries, 389, 392.
‘ Straight line’’ analysis of woven
fabries, 392.
Stripes, corded, 293.
Stripes, cross, 320.
Stripes, longitudinal, 312.
Stuffing threads, 295.
In cords, 281, 295.
In double cloths, 281.
In reform weaves, 230.
In worsted fabrics, 237.
With back warp, 237.

Tariff, average yarn number in the
cotton cloth, 392.
Tiger skin pattern, 346.
Threads per inch, finding, 395.
Transposed double textures, 338.
Tricot cross, 254.
Tricot effects on a plain weave,
15.
Tricot long, 252.
Tricot weaves, 252.
Tubular fabrics, 264.
Tubular woven felt, 265.
Twill and twist, effect of, 21.
Twill in satin weaves, 27, 29.
Twill weaves, 16, 358.
Balanced, 18.
Broken or reversed, 82.
Color effects, 358.
Corkscrew, 99.
Diversified, 149.
Fancy, 117.
Herringbone or pointed, 133.
Interlocking, 107.
Offset, 92.
Pointed in both warp and filling,
144.
Right and left, 20.
Steep, 65.
Undulating, 77.
Uneven, 18.
Twist of yarn, direction, 12.
Twist of yarn to make a tricot
effect, 15.

Undulating twills, 77.
Uneven twills, 18.

Weave drafts, 12.
2D
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Weaves

Analysis of, 389.

Back filling, 238.

Back warp, 232.

Basket, 43, 367.

Beaver cloth, 278.

Belting fabric, 283, 290.

Breaks or recesses in the cloth,
164.

Broken or reversed twill, 82.

Broché, 331.

Checkerboard, 327.

Color effect and, 350.

Combination, 312.

Combination rib, 60.

Corded, 293.

Corded stripe, 293.

Corded, with stuffing threads,
295.

Corkscrew twill, 99.

Cotton, 14.

Crépe, 175.

Croisé, 84.

Cross cords, 296.

Cross rib, 50.

Cross stripes, 320.

Derivative, 39.

Diagonal cords, 298.

Diversified, 147.

Diversified plain, 149.

Diversified rib, 156.

Diversified satin, 150.

Diversified twill, 149.

Double cloth, 260, 267.

Double transposed, 338.

Drafts for, 12.

Drying-felt fabric, 283.

Eskimo cloth, 275.

Faney twill, 117.

Figured rib, 54.

For army diagonal, 275.

For army tricot, 275.

For bags, 264.

For cotton warp chinchilla, 247.

For cotton warp frieze, 247.

For felt, 288.

For fire hose, 260, 264.

For lamp wicking, 260, 264.

For Persian lamb effects, 278.

For plaid-back overcoating, 261.

For tubular woven felt, 265.

For woolen frieze, 84.

Full rib, 51, 392.

Hairline, 236, 353.

Herringbone or pointed twill, 133.

Honeycomb, 161.

Irregular rib, 55.

Interlocking, 107.

Kersey, 236.
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Weaves ~— Conlinued.

Lace or mock leno, 186.

Longitudinal stripes, 312.

Long rib, 47.

Matelassé, 281, 299.

Mock leno or lace, 166.

Montagnae, 304.

Offset twill, 92.

Picking out, 390.

Piqué, 281.

Plaid, 322.

Plain or cotton, 14, 353.

Ply eloth, 283.

Pointed or herringbone twill, 133.

President cloth, 277.

Reform, 219.

Reversed or broken twill, 82.

Rib, 46.

Satin, 26.

Steep twill, 65.

Stitched rib, 58.

Stitching double, 267, 284.

Stitching ply, 283, 284.

Stitching ply cloths with extra
threads, 284.

Stuffing pick, 237.

Stuffing thread, 281.

That deflect certain threads, 170.

INDEX

Weaves — Continued.
Tiger skin, 346.
Tricot, 252.
Tricot cross, 254.
Tricot long, 252.
Tubular, 264.
Tubular woven felt, 265.
Twill, 16.
Undulating twill, 77.
With back warp and stuffing
picks, 237.
With breaks or recesses, 164.
With extra inner fabrie, 257.
With extra stitching threads, 284.
Weave and color pattern analysis,
389.
Weight of cloth per yard, finding,
39%4.
Woven belting, 283, 290.

Yards of cloth per pound, finding,

393.

Yarn number in the cotton cloth
tariff, 392.

Yarn number or count, finding the,
393.

Yarn number, reducing from one
system to another, 395.

Prinw_t;in the United States of America.
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Textiles
A Handbook for the Student and the Consumer

Br MARY SCHENCK WOOLMAN, B.S.

President of the Women's Educational and Industrial Union, Boston, acting head
of the Department of Household Economics, Simmons College, recently
Professor of Domestic Art in Teachers College

AND

ELLEN BEERS McGOWAN, B.S.

Instructor in Household Arts in Teachers College, Columbia University

Lllustrated, cloth, 12mo, xi + 428 pages, Index, Bibliography, $2.00

This book is the result of twenty years’ experience in teaching
textiles to college students. It is intended as a textbook for col-
lege classes or for study clubs and as a guide for the housekeeper
or individual consumer of textiles and clothing, the teacher, the
club woman, the saleswoman, and as an introductory survey of
the subject for the student who contemplates professional work
in the textile industries.

The growing emphasis upon textile study in college depart-
ments of home economics or household arts, and the increasing
use of the textile industry as teaching material in other depart-
ments and other grades of schools, shows a recognition of the
part that the textiles are playing in the development of civilization
and in our everyday life. Interest in the subject is still further
accentuated by the movements now on foot to regulate the
social-economic conditions in the textile and clothing industries
and to secure standardization and honest labeling of textile prod-
ucts, as is being done for food products by the “ pure food laws.”

- To meet the existing need the authors have attempted to pre-
_pare a text suitable for use in college classes or by the public,
shorter and more readable than the technical handbooks, yet
sufficiently thorough and comprehensive to give a sound grasp
of the subject as a whole with so much of the technology as is
directly helpful to the consumer and as should be included in
general courses in colleges and technical or vocational schools.

THE MACMILLAN COMPANY

Publishers 64-66 Fifth Avenue New York



Woollen and Worsted

THE THEORY AND TECHNOLOGY OF THE
MANUFACTURE OF WOOLLEN, WORSTED
AND UNION YARNS AND FABRICS

By ROBERTS BEAUMONT, M.SC., M.I., MECH.E.
Hlustrated, Cloth, Svo, $12.00

Professor Beaumont’s “Woollen and Worsted” covers the
whole range of technicalities, processes, and schemes of mecha-
nism correlative to the production of woollen, worsted, and
union textiles.

Chapters of “Woollen Manufacture” have been re-written
and amplified, while supplementary sections have been added
on wool scouring and drying, carding, condensing, combing,
drawing, and spinning machinery and operations; the French
System of worsted yarn construction ; the principles of design
applicable to the several grades and classes of woven textures
made of wool and other fibrous substances; and recent develop-
ments in the art of manufacturing.

The illustrations, which form a notable feature qf the new
book, are on a much more elaborate scale’ than hitherto, and
full advantage having been taken of modern methods of repro-
duction, their value in supplemehting the text is proportionately
increased. Data and results acquired in original technical re-
search and expérimental investigation in the carding, combing,
and spinning qualities of different varieties of wool and other
textile fibres; in woollen, wbrsted, and mixed yarn structures;
in fabric manufacture; and in weaving mechanism, form a sub-

‘stantial part of the volume.

THE MACMILLAN COMPANY

Publishers 64-66 Fifth Avenue New York



Jute and Linen Weaving
By THOMAS WOODHOUSE

Dundee Technical College and School of Art

and THOMAS MILNE
Lauder Technical School, Dunfermline

New Edition. Illustrated, cloth, 12mo, xxvii+590 pp., index, $3.75

A widely recognized and important book for the student and
manufacturer of jute, linen, and silk, covering in a most compre-
hensive way the weaving of the woollen and cotton fabrics.
The present new edition includes practically all the original text
and additional matter, with 108 new illustrations, also the two
distinct types of automatic weft supply mechanism, the chain
linking machine, terry towel motion, warp stop motions and
jacquards. dn nearly every chapter there has been inserted one
or more new illustrations of modern weaving machinery, bring-
ing the book in all parts to date.

Textile Design Pure and Applied

By THOMAS WOODHOUSE and THOMAS MILNE

Tlustrated, cloth, 12mo, $3.00

This work covers practically the whole field of textile design
as applied to the various branches of the industry. Many pages
of text and illustrations have been added in order that the book
might be a comprehensive treatise on the subject of textile tech-
nical design. Almost every important type of textile fabric is
illustrated and described in more or less detail; and some idea
of the scope of the work may be gathered from the fact that
there are all together 307 illustrations, embodying over 1400 dif-
ferent designs, plans, intersections, and photographical repro-
ductions of many textile fabrics.

“The work should be of great value to all who are concerned in the design-
ing of textile fabrics. . . . The book is of such general excellence that we
confidently recommend it to our readers as a valuable contribution to the in-
creasingly important subject of design as applied to textile fabrics.”

— Textile Manufacturer.

THE MACMILLAN COMPANY
Publishers 64-66 Fifth Avenue New York



Principles of Dyeing

By G. S. FRAPS, Pu.D.

Professor of Chemistry in the Texas College of Agriculture and Mechanic Arts
New York, 1903. 270 pp., 12mo, $1.60.

A systematic presentation of the principles underlying the
art of dyeing, illustrated and emphasized by laboratory
exercises. ,

The object is to present a clear view of the subject of bleach-
ing and dyeing of textile fabrics. Only those dyes are consid-
ered which are important in themselves or which can be used -
to emphasize important principles. Although intended prima-
rily for the student this work will also prove of benefit to the
practical dyer who desires a fuller knowledge of the principles
underlying his art.

The Manufacture of Organic Dyestuffs

Authorized translation with additions, from the French of André Wahl, D.
&s Sc., Professor of Industrial Chemistry in the University of Nancy

By F. W. ATACK, M.Sc.TEecH., B.Sc., A.I.C.

Demonstrator in the Chemical Laboratories of the School of Technology,
University of Manchester

London, 1914. 338 pp., 12mo, $2.00.

Deals concisely with raw products, intermediate products and
finished dyestuffs in sufficient detail to give the reader a com-
plete survey of the subject. _However, no attempt is made to
educate the reader in organic chemistry up to the point of being
able to understand the intricate chemistry of the dyestuffs, nor
does the book deal with the application of the dyestuffs, except
in a very superficial way.

THE MACMILLAN COMPANY

Publighers 64-66 Fifth Avenue New York



Chemical Technology of Oils, Fats
and Waxes

By Dr. J. LEWKOWITSCH, M.A., F.L.C.

Late Consulting and Analytical Chemist, and Chemical Engineer, Examiner in
“ Soap Manufacture ” and in * Fats and Oils ” to the City and Guilds
of London Institute

IN THREE VOLUMES
Vols. IT and III edited by GEORGE H. WARBURTON

Vols. I, 11, and 111, 8vo, each $6.50. The set, $18.00

Already the standard authority in its field, ‘the completed
" work holds for the general reader a vast store of information
with respect tothe origins, manufacture, and uses of oils, fats,
and waxes. Particularly is it important for chemists, as its tabu-
lar statements of the chemical and physical characteristics of
the substances discussed are very extensive.

“ Dr. Lewkowitsch, whose name is a household word to all
who study oils and fats, has succeeded in producing what is with-
out question the most complete treatise upon this branch of sci-
ence and technology that existsat the present time in the language

. — and probably in any language,” remarks the British and Co-
lonial Druggist, and thus continues its outline of the remarkable
scope of Dr. Lewkowitsch’s undertaking: “Every oil or fat is
described, and an enormous amount of information supplied
concerning their chemical constants.”

The new and fifth edition is now issued in three volumes, and
has been entirely rewritten and enlarged. The arrangement of
the subject-matter in Vol. I has not undergone radical changes,
but all new investigations, some of which were carried out in Dr.
Lewkowitsch’s own laboratory, have been fully incorporated
with, and critically interwoven in, the old text. The monographs
which form the bulk of the second volume have been greatly
expanded on the basis of practical experience gained by the au-
thor in the course of visits to the most important establishments
in the United States of America and on the Continent. In the
third volume, the additions are proportionately the greatest.
This is due to the introduction of several new sections and to the
allocation of much more space to the description of manufactur-
ing operations. The manufacturing processes which have been
lately introduced are also fully recorded.

Especial attention is directed to the fact that Volume I11 sup-
plies a full index to the whole work.

THE MACMILLAN COMPANY

Publishers 64-66 Fifth Avenue New York





