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are r'cquired for producing the design, and which is In Fig. 41, the analysis of the plan of weaving is
the size of the design Fig. 39. given. Picks 1, 3, 5, etc., are the ground picks, see

As mentioned before, only the floating of the dot type; all the even number picks, see black type,
figure filling is indicated on the point paper design, are the figure picks. The dot type and black tvp'e is
which is painted filling up, 1. e., empty squares are to for warp up, or is the reverse effect as used in c-lesign
be considered for warp up when cutting the Jacquard Fig. 39. This portion of the plan of the complete
cards. weave, Fig. 41, calls for 100 warp threads and 32

We next come to the selection of the weave for picks, illustrating the interlacing in the fabric of 100
the ground structure. In our example we used the warp threads and 16 picks of the design Fig. 39, taken
10-harness granite weave Fig. 40. Care must be taken from its left hand, lower corner.

when selecting this ground weave that its repeat is In the analysis of fabric structure Fig. 41, we see
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evenly divisible into the number of warp threads as that the figure pick is floating on the back, when not
well as figure picks of the design. This is the case called for by the design on the face of the fabric. In
with our granite weave selected, since the design a design, of a character like ours, this feature of the
Fig. 39 calls for 200 warp threads and 200 figure picks, filling floating on the back of the fabric would not be
and 10 warp threads and 10 picks, i. e., the repeat of so great a disadvantage, however there are any num-
the ground weave, are a multiple of the 200. This her of designs where excessive floating would occur,
oround weave, a neat little granite weave, must be in turn proving a disadvantage to the fabric structure,
cut 20 times over to give us the 200 Jacquard cards except the said floating picks, known as bridge threads,
for the loom, required to balance the 200 Jacquard are cut off by special machinery. If the latter is not
cards (figure picks) of the design Fig. 39. (Use one done, large floating figure picks must be stitched (not
ground card to alternate with one figure card, when visible on the face) to the ground structure. This

lacing the set of cards.) subject is clearly explained by means of Figs. 42 and
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Thus the execution of sketch 38, requires for one 43. Considering black type only in Fig. 42 it is a
duplicate of 100 warp threads and 32 picks of the
lower left hand corner of the complete design Fig. 39.
oo s T The dot type indicates the places where th.e filling,
TeE : when floating on the back of the cloth, is to be
et stitched (not visible on face) to the ground structure.
400 Jacquard cards, total. The arrangement of this stitch, is the 8-leaf satin.

repeat on the loom:
200 warp threads and 200 figure cards
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CHECKERBOARD TWILLS.

The same are another sub-division of our regular
twills, the principle observed being to combine the two
effects (warp and filling effect) of an uneven sided
twill, after a given motive.

When using the plain weave or a fancy basket
weave as the motive, a pure checkerboard effect is ob-
tained, whereas if using figured motives, broken up
checkerboard effects are the result. In the latter in-
stance, we however, must be careful that motives used
call for few changes, since otherwise the checker-
board twill obtained, will be beyond the reach of the
dobby of the loom. These checkerboard twills can be
divided into:

(a) Plain Checkerboard Twills,

(b) Fancy Checkerboard Twills and

(¢) Figured Checkerboard Twills.

Plain Checkerboard Twills. The same are obtained
by dividing the repeat of the new weave into four even
squares and insert alternately either the warp or the
filling effect in these four squares. The direction of
the twill line in either effect must be reversed, by that
we mean, that if the filling effect twill runs from the
left to the right, the warp effect twill must run from
the right to left, in every instance; or vice versa, at the
same time, producing a clear cut off (risers opposite
sinkers, and vice versa) wherever warp and filling ef-
fect join. The construction of this sub-division of
checkerboard twills will be readily understood from
weaves Figs. 1 to and inclusive to 8.

Weave Fig. 1 has for its foundation the 3-harness
twill, using 3 warp threads and 3 picks of the filling
effect to alternate with 3 warp threads and 3 picks of
the warp effect; of this 3-harness twill, the complete
weave repeating on 6 warp threads and 6 picks; two
repeats each way of the weave is given to more clearly
show its construction. The resultant weave is a small
broken up effect, very little resembling the idea of a
checkerboard affair, for the fact that only three ends,
of warp and filling, are used for each effect. In the
same manner we have in connection with all our other
weaves of this subdivision of twills, used small ef-
fects in order to bring the collection of weaves within
compass of the page, the student understanding that
provided he is after pronounced checkerboard effects,
that in place of using one or two repeats of the founda-
tion weave, for each effect, he will have to use in the
same way four, five or more repeats of the foundation
weave for each effect.

Weave Fig. 2 has for its foundation again the same
3-harness twill, using, however, in this instance 6 warp
threads and 6 picks for each effect, the complete weave
repeating on 12 warp threads and 12 picks, which,
however, if required, could be woven on six harnesses,
by using a double draw, drafting for each effect twice
over 1n rotation, ziz: 123 123,456456.

Weave Fig. 3 shows us the two effects of the
4-harness uneven sided twill, used in the formation of
the checkerboard twill, using in this instance 4 warp
threads and 4 picks of each effect, to exchange with
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the same number of warp threads and picks of the
other effect, the resultant weave repeating on 8 warp
threads and 8 picks.

Weave Fig. 4 is the same foundation weave, using
in this instance two repeats of each effect to alternate
with two repeats of the other effect, the complete weave
repeating on 16 warp threads and 16 picks, and which
by means of its double draw can be woven on eight
harnesses, if such is necessary.
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Weave Fig. 5 shows us the 4-harness broken twill
used as foundation weave, using a repeat and a half of
the weave for each effect, i. ., 6 warp threads and 6
picks of the filling effect to alternate with 6 warp
threads and 6 picks of the warp effect, throughout the
repeat of the weave, and which calls for 12 warp
threads and 12 picks. If necessary on account of the
compass of the dobby, this weave could be produced
on eight harnesses, by means of its fancy draw 1 2 3
4 1 20606 78 oy

Weave Fig. 6 has for its foundation the two ef-
fects of the 1 up 1 down 2 up 1 down, 5-harness uneven
sided twill. Five warp threads and five picks of each
effect are used in the formation of the steep twill, and
which repeats on 10 warp threads and 10 picks.

Weave Fig. 6 shows two repeats of this 5-harness
twill used for each effect, before changing onto the
other effect, the complete weave repeating on 20 warp
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each way. The motive used is a broken twill, using
only 2 warp threads between the breaks, hence a well
broken up effect is the result in the checkerboard twill.
Weave Fig. 14 repeats on 32 warp threads and 3z
picks. The same has for its motive the 4-harness
broken twill obtained from the 4-harness even sided
twill, and when naturally the resultant checkerboard
twill can be drawn on (4 X 4 =) 16 harnesses.
Weave Fig. 15 has for its motive a skip twill,
skipping filling ways, the same being selected in order
to give us a resultant checkerboard twill which calls
for a low number of harnmesses in connection with
twice the number of picks required for its repeat, the
new weave repeating on 16 warp threads and 32 picks,
two repeats of the weave, filling ways, being given.
Weave Fig. 16 has for its motive again a broken
twill, which has for its foundation the 4-harness even
sided twill, and when naturally the resultant checker-
board twill, repeating on 48 warp threads and 48
picks, can be drawn on (4 X 4 =) 16 harnesses.
Weave Fig. 17 is another figured checkerboard
twill, having again a broken twill obtained from the
regular 4-harness twill as its motive. The repeat of
the checkerboard twill is again 48 warp threads and
48 picks, and which by means of its fancy draw can
be woven on (4 X 4 =) 16 harnesses.
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As mentioned before, any other uneven sided twill
can be used in this way for the formation of a new
checkerboard twill, a feature which will be readily
understood by the student after having mastered the
present lesson.

Questions:

(1) Produce the plain checkerboard twill, having
the 3-harness twills (warp and filling effect) for their
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foundation, using 24 warp threads and 24 picks of
each effect. Repeat: 48 by 48.

(2) Produce the fancy checkerboard twill having
the 1 #p 1 down 1 up 2 down 5-harness twill for its
foundation. For its motive use the 1 up 2 down 3-
harness basket weave, using 10 warp threads and 10
picks of each effect of the 5-harness twill, respectively,
for each square of the motive. Repeat 30 by 30.

(3) Produce three different figured checkerboard
twills in connection with the I up 1 dowwn 1 up 2 down
5-harness twill and its mate effect, using for motive
the same broken twills as used by us, in the lesson, in
connection with weaves Figs. 13, 14 and 15, the repeat
of the resulting checkerboard twills being 20 by zo.
40 by 40, and 20 by 40.

A PRACTICAL TREATISE ON THE ENOWLES
FANCY WORSTED LOOM.
By E. P. Woodward,
Master Weaver.
(Continued from page 11, Vol. I11.)
Timing the Head Motion.

When timing the head motion, there are a number
of things which the fixer should keep in mind, that he
may work with the assurance of doing things right and
doing the right thing at the right time. The parts of
the head here treated are:

1st. The filling and warp chains.

2nd. The chain cylinder.

3rd. The chain cylinder gear.

4th. The vibrator levers and their gears.

sth. The cylinder gears which operate the vibrator
gears.

6th. The forward pinion gear.

7th. The reverse key.

8th. The lock knife, its stand, shaft and spring.

gth. The lock knife finger.

1oth. The lock knife cam.

11th. The reverse pinion gear retaining pin, spring
and collar.

12th. The double reverse gear and its stud.

The foregoing parts are all numbered in the order
in which they will be taken up in the assembling and
timing of the head, in order to impress it plainly on
the mind of the learner. The actions of the different
parts are as follows: The chains, by means of the
raisers, lift and hold all desired vibrator gears in mesh-
ing contact with the top cylinder gears for a definite
length of time. The time which they can be held there
is governed by the speed of the chains passing by the
arc of the circle on the chain runs. This arc is a part
of a circle whose radius equals the radius of the chain
cylinder, plus the diameter of the raiser or chain roll.
The chain run is so positioned on the vibrator lever as
to be in the exact path of the circle described by the
chain roll, when the lever is at its highest position and
the vibrator gear is well in mesh with the top cylinder
gear.

With the chain run thus located, and the head prop-
erly timed, the vibrator gear is held in its true and
fixed position during its gearing contact with the top
cylinder gear. The chain run arc is as great as it can
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pinion 36, which meshes with a second vibrator con-
nector 32* located on the inside of the vibrator con-
nector 32. A second grooved roll 33* extends over
the upper side of the vibrator connector 32* and holds
the same in engagement with the pinion 36.

In addition to the two vibrator connectors 32 and
32%, are two other vibrator connectors, which exter}d
across the loom, at the rear of the arch, as shown in
IFig. 1, so that the same pattern mechanism will oper-
ate both sets of shuttle boxes from one end of the
loom. The vibrator connectors (only one 32P being
shown) have teeth or rack surfaces to engage and
operate two pinions, and through these two cranks,
shown at the left in Fig. 1, and through said cranks
and connections to the shuttle boxes, operate the shut-
tle box rod and the shuttle boxes supported thereon.

Ix tHE OPERATION OF THE LooM, the movement
of the pattern cylinder 12 carrying the pattern chain,
will move one of the vibrator levers g to bring a vibra-
for gear 8 into engagement with the upper or lower
rotating cylinder gear; the rotary motion of a vibrator
gear will communicate longitudinal motion to a vi-
brator connector, and, through the teeth thereon mesh-
ing with the pinion, will rotate said pinion and the
crank, loose on the shaft 24, or the crank fast, on the
said shaft, through an arc of substantially one hun-
dred and eighty degrees, and through the crank con-
nector to the compound box lever, will raise or lower
the vertically moving box rod and the boxes thereon
to the desired position relative to the race-way of the
lay, according to the indications (balls or tubes) put
on the pattern chain 12.

RIBBONS, TRIMMINGS, EDGINGS, ETC.
A Treatise on Narrow Ware Manufacture.

By O. Both.
(Continued from page 7 )

Three-quarter Hollow Selvages. The same are
worked similar as the complete hollow selvages. It
must be remembered that the outside warp thread of
the back warp connects properly with the outside warp
thread of the face warp, since the same are not always
drawn-in side by side, as is the case in connection with
the construction of complete hollow selvages. Diagram
Fig. 6o, shows us such a three-quarter hollow selvage,
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requiring four harnesses for its execution on the loom.
Below the weave is given the scheme for the warp, at
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interlaces only with one of these systems of filling, the
other floating respectively, either on the face or the
back of the structure, in the loom, according to whether
the fabric is weaving face or back up. As will be
readily understood, in the finished fabric, the floating
picks of the filling rest on the back of the structure.
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Fig. 62

If using a rather tight tension on the filling, the
outside warp thread will be drawn somewhat towards
the back of the structure.

Fig. 61 is the weave for such a half hollow selvage,
calling for six harnesses; viz: four harnesses for the
face warp and two harnesses for the stuffer warp
(using one harness for the left, and one harness for
the right hand selvage). Considering black squares
for risers, the weave is given with face down (cut
empty squares, if face up in the loom is desired).

Below the weave, is indicated the scheme for the
warp, viz: 2 ends stuffer, 8 ends face warp, for left
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hand selvage, and the reverse arrangement for the
right hand selvage. -

Above the weave is given the drawing-in draft—
for six harnesses, and above the latter, a diagrammati-
cal section of the fabric structure.

Fig. 62 shows us another weave for such half hol-
low selvage. The plain weave is used again for inter-
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lacing every other pick, both selvages either inter-
lacing or floating the filling on the same pick, with the
result of using only two harnesses, where the arrange-
ment in the preceding weave, called for four harnesses.
In the same way, are the stuffer warp threads inter-
laced, with one harness in place of the two harnesses
called for in the preceding weave. The scheme for
the warp, drawing-in draft and diagrammatical fabric
section are also given. Black squares for warp up,
show face up in the loom.

Fig. 63 shows us another weave for such a half
hollow selvage. The interlacing is in this instance
done with the 3-harness twill. The filling either inter-
laces or floats simultaneously on both selvages, hence
only three harnesses are required for both selvages,
plus one harness for the stuffer warp. The scheme for
the warp, drawing-in draft and diagrammatical fabric
section are also given. Black squares for risers show
face down in the loom, hence take empty squares for
warp up, 1. ¢., risers, to have face of fabric up in loom.

_ A Novel Way of Weaving Double Pile Fabrics.

The same will be readily understood by consulting
the accompanying illustrations, of which, Fig. 1, is
a diagrammatical view, showing the formation of the
fabric in the loom. Fig. 2 shows a section of the
fabric structure enlarged, compared to the one shown
in Fig. 1. g i

Numerals of references accompanying illustra-
tion Fig. 1, represent thus: 1 the breast beam, 2 the
lay, 3 the reed, 4 and 5 upper and lower shuttles, and
6 a fixed reed, placed in the rear of the lay.

Mounted upon a bar %, just behind the breast
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beam, are a series of separator blades, (one for each
set of warp threads) each passing through a space
of the reed 3 and engaging the fixed rear reed 6, in
order that they are permanently retained in the loom.

These separator blades are made in two parts (8
and g) the part & being mounted upon the bar 7, and
the part 9 passing through the reeds and having its
forward end reduced in thickness to form an upper
tongue 10 and an undercut recess in the bottom of
the blade, the tongue engaging and being soldered to
the part 8 and the recess receiving the cutting knife
11, whereby the web is separated.

Through spaces of the swinging reed 3, and fixed
reed 6, alternating with those which receive the
separator blades, pass the sets of warp threads em-
ployed, each set of such warp threads comprising a
parti-colored pile warp thread 12, as are used in con-
nection with tapestry carpets, two stuffer warp threads
13 and 14 (one for each fabric) and four binder
warp threads 15, 16, 17, and 18, two for each fabric.
In connection with these warp threads are employed
four picks for each web, the picks of the upper web
being introduced by the upper shuttle 4 and the picks
for the lower web being introduced by the lower
shuttle 5. The pile warp threads 12 are shedded

alternately above the upper shuttle 4, between the two
shuttles, and below the lower shuttle 5, while the
stuffer warp threads and the binder warp threads are
shedded with reference to the individual shuttles thus:

the upper stuffer warp thread 13 and the upper binder
warp threads with reference to the upper shuttle 4,
and the lower stuffer warp thread 14 and the lower
binder warp threads with reference to the lower
shuttle 5.

The picks are introduced simultaneously in pairs,
one by the upper shuttle and one by the lower shuttle
as follows:

For the first two picks: Warp threads 13, 15 and
17 are raised and the warp threads 12, 14 and 18
lowered. ' ;

For the introduction of the next two picks: Warp
thread 13 is lowered, warp thread 14 is raised, and
the fancy printed pile warp thread 12 adjusted to a
centre position.

For the introduction of the next two picks: Warp
thread 12 is raised, also warp threads 13, 16 and 18:
warp threads 14, 15; and 17 being lowered.

































