422 ENGINEERING. [JuNE 12, 1874.

80 as to resemble horn, Fig. 28 shows a section

WEAVING.—No. VI,' of the batten at the centre, 'The picker p is
Hanp-Looy WEAVING—(Continued). made with a small tongue at the bottom to slide
THE reed is fixed into the lower part of a|into the groove, which causes much less friction
frame, called the ¢ batten,” ¢ ¢ (Fig. 27), which | thanif the pickers were made to fill the box from -
is suspended from two gudgeons, 7/, and is ca- | side toside. Inthe same section the reed R is shown
pable of being moved a short distance to and fro, | pressed by flat springs, which is a contrivance
in a line parallel to the warp threads. At each side | added to some looms to regulate the force of the
of the batten, and about level with the bottom of | blow of the batten. There are two of these springs,
the openings in the reed, are placed two shuttle | one at each end of the reed, and they are attached
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boxes, g 9. These boxes have a spindle fitted length- | to the presser at ¢. A screw is placed to regulate
ways over the centre of them, upon which the picker, | the strain according to the strength required. When
a_kind of hammer, is made to slide. The two | theblowis given tobeatthe weft threads together, the
pickers are connected together by a slack cord m, | reed, being pressed by the springs, gives way if too
to the centre of which the ¢ picking-stick ” is at- | heavy a blow be struck, and thereby insures a greater
tached. Two short ends are connected to the picker | amount of uniformity, and prevents thick and thin
cord to keep it suspended and free to work, places in the cloth, which in the absence of a ¢ take
The boxes are suited to the size of the shuttle, | up motion ™ would be likely to occur.
which is driven with considerable velocity from one | ~The loom being ready for the actual operation of
box to the other by means of the picking stick and | weaving, the weaver takes his seat, and places
pickers. It is known as the fly shuttle, and was | the shuttle into one of the boxes, after pushing the
patented by John Kay in 1733.  Fig. 27 shows the | picker back to the far end of the box. A short
hatten detached from the loom, in which p p are the | length of the weft thread is allowed to hang out of
pickers which slide upon the spindles %, s the | the eye of the shuttle, so that it may be caught on
shuttle placed in the shuttle box. The pickers | the edge of the warp as the shuttle enters the shed
are variously made, but principally of hide dressed | for the first time. He then takes hold of the batten
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by the left hand in the position shown in Fig. 27,
and holds the picking stick in his right hand.

In the sketch the shuttle is shown to be in the
right-hand box ; in this case the weaver places his
right foot upon the right treadle, and depresses it,
which, at the same time, causes the left treadle to
rise, and an opening or shed is formed in the warp,
as shown in the figure. He first pushes the batten
backwards a few inches, which causes the opening
in the warp to appear in front of the reed, as well
a8 at the back, and thus gives room for the shuttle.
He next, with a smart jerk of the right hand, throws
the shuttle through the warp and into the opposite
shuttle box, where it comes into contact with the

icker, and drives it to the far end of the box.

‘hen he draws the batten towards him, which brings
with it in front of the reed the weft thread. He

My

hand is at the present time in frequent use, but prin-
cipally among silk weavers, The fly shuttle ismade
straight in form, as shown at Fig. 29. It is
usually made of boxwood, and is tipped at each
end with smooth steel points. There is an oblong
hole morticed out of the shuttle for the reception of
the weft bobbin. In silk weaving this bobbin is
called a quill, but is generally made of a small reed
about the length of a quill barrel. The reed still
retains the name of quill, although quills are not
used now, owing to their extra cost. The reed or
quill is fixed upon a small wire spindle, which is
shown at a, Fig. 31. There are two small wire springs
attached to it, which are not only for the purpose of
holding the quill in position when placed on the
spindle, but cause a slight friction to the quill and
thereby a slight tension on the thread. The spindle

Fig. 32.
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FIG. 35.

then treads upon the left treadle, and at the same
time pushes the batten backwards, which opens the
shed ready for throwing the shuttle back to the right.
hand box. When the shuttle is thrown he again
draws the batten towards him, which pushes the weft
thread against the last thread, or shute. Thus the
operation is continued, the three motions, viz.,
opening the shed by means of the treadles, throwing
the shuttle, and beating together the weft threads
by the reed which binds them together compactly
and evenly, which is necessary to the production of
cloth.

Although the fly shuttle has been in use since
1733, still the old mode of throwing the shuttle by

and spring or springs are often made from one piece
of wire by turning one or both ends, similar to a
gingle or double hook flattened. The spring must
be weak enough to allow the quill to move.longi-
tudinally as well as upon its axis, and the spindle is
fixed sfationary, and without movement. When
the spindle is placed in the shuttle one end is
pressed against the concealed spring, which causes
it to be pushed inwards, and thereby allows of the
other end of the spindle to be inserted into the hole
at the opposite end of the mortice hole. The spring
now presses against the spindle and keeps it in its
place, until it is necessary to renew the quill, The
weft thread is made to pass out at the side of the

shuttle through an eye made of glass or earthen-
ware, which is fixed there for the purpose.

The shuttle, when thrown by hand, is scmewhat
curved, as shown at Fig, 30, which form is more
suitable to follow the motion of the hand. Fig. 32
shows the method of throwing it. Tt will be seen
that the thumb is placed on the shuttle race whilst
the hand is held open below it to ¢atch the shuttle,
The batten is drawn towards the weaver by the
thumb, although it naturally falls towards him by
its own gravity, being usually worked a little out
of avertical line for that purpose. Sometimes springs
are placed to draw the batten forward, in which
case the weaver, with the back of the hand merely,
pushes the batten backwards, whilst the spring
gives the blow.

Fig. 33 shows a section of the ghuttle and the
shuttle race, or bed, upon which it slides, It will
be seen the warp threads are pressed down upon
the race a, and the shuttle (Fig. 30), having a wide
shallow groove, slides upon the ridge of the warp
threads, as shown in section.

It has been shown that the ends of the warp
threads are secured to the cloth beam by being in-
serted into a groove, The beam is held in position
by means of ratchet wheel and pawl, and as the
cloth is woven it is wound up by means of a short
lever. In order to keep the warp threads of a
proper degree of tension, the warp beam is pro-
vided with two weights, or two pairs of weights,
one being much heavier than the other, and at-
tached to the same cord, the heaviest weight
being hung so as to draw the warp in a contrary
direction to the cloth beam, and thereby cause the
tension upon the threads. The rope to which the
weights are attached is wound round the warp beam
several times to give it sufficient friction. Now
when the treadles are depressed, and the shed is
opened for the passage of the shuttle, the heavier
weight is slightly raised, and falls again when the
shed is closed, As the cloth is woven, the weight is
gradually drawn upwards, and the small counterpoise
falls. When this latter touches the ground it follows
that the rope becomes slackened, and thereby takes
the friction off the rope, and allows the warp beam
to move, although the tension caused by the heavier
weight is always acting upon the warp.

This motion is made in many different forms,
gometimes by means of levers, in which case the
weights can be adjusted to any degree of tension.,
The tension, as the warp becomes unwound, be-
comes greater, through the diameter of the beam
being lessened, whilst the weight remains working
at the same leverage. Thus it requires occasional
adjustment in weaving very long warps, where the
diameter of the warp beam may become lessened

erhaps one half in diameter. This circumstance

as given rige to ¢ let-off motions” being continued
to equalise the strains, but they will be referred to
in power-loom weaving, where their use is of more
importance.

In like manner the take-up motion is effected in
the same way. In hand-loom weaving the weaver
draws the cloth beam round occasionally, after
weaving a few inches. Inpower-loom weaving this
becomes a very important matter, and a great
variety of motions have been invented to overcome
the difficulty, several of which we intend to de-
scribe. A take-up motion has been introduced in
hand looms, which we shall hereafter notice under
the subject of figure weaving. -

In the process of weaving it is found that some
cloth as it is woven has a tendency to draw in or
become narrower. This effect requires to be
counteracted, otherwise very irregular work would
be the result. The contrivance used for the pur-
pose is called a ““ temple,” and they have been made
in a great variety of forms, but for hand-loom
purposes a very simple form suffices. Fig. 34 re-
presents a common form of temple, It consists of
two flat pieces of wood, adjusted and laced together
according to the width of the cloth, by a cord as
gshown. At both ends of the temple a number of
pin points are fixed. These points are placed in
the two selvages of the cloth, and it is thereby held
stretched out and prevented from contracting, as it
would otherwise do. As the cloth is woven the
temple is moved. TFig. 21 (see page 367 anie)
shows the temple as it lies upon the cloth at S,
In power-loom weaving the temples are made to
revolve, go as to require no refixing as the cloth is
woven.

The machines used by the hand-loom weaver, in
addition 1o the loom, are the hand wheel and a pair
of small reels, as shown at Fig. 35. If he has to
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unwind the weft from akefna, he genorally winds i
upon bobhing first, and from the bobkin: ke winds
it upon the quills, Thess cperations simply consist
in ing the bobbin or quill upon the spindle of
tha MH w i

berzd, mmed mndEf wpon it the weft
thnu_.i;jﬂm in double or gingle threpds, as may bhe
o '

8 hire mention twoe smell implements in
nmlmu;:-wmqlﬁiﬁun by the weaver amd shown in
Fig. &6, In the first of these, employed to draw
the warp threads throngh the resd, a hook is used
made of o strip of fat metal, with & oDodch im id;
as ehown ab & Pub be can in hand leoms we
easily draw it through the reed without the i
of tha kook, which s dome by torming the broken
thread roaml the adjginin 'I.Er&a.l:l. which seeupies
the same ppening in thareed, when by back
the reed, the thread pases Iba'twttl:li. dunts, s
hia then jl:l-i.'un it to the sorfece of the cloth, and it
becomes waven in on the pext theow of the shettln,
The second instrument in general wse is & small
paj.r- of sprimg nippera &, with = ]'h:ﬁnh.t-qnu
end, With thess be can cut of any short eads or
kmnte, &o.

For drawlsg the threads throogh the maila =
small-hook & wmed, and & robber (Fig. 57) made of
flat steel is used for smonthing the eloth.

Each 'lhﬂt'l:mthﬂl the shatile s calbed & © u:"
pompaquently the loom is comnted in apesd B
pumber of * picks® per minute, The pumber of
weft threads, nleo, is named in the ssme way, and
la eounted as ao meny pleks to the nch, Somatimes
the words shaot and are msed instead of pick
and waft,

In Fig. B {sce safe page G0Z) a piece of plain
WOTET :E:-thia rcpm&anh?u before atated, Fig. 35
reprezenta the smme thing as it would be drawn
by the designer, and it is genemlly esllod ¢ tabby™
oF plakn wesying. .

In arranging the loom the wesver emplors nuother
mirhudldpt deewing tha m, aad in thia casa
hi woald represent it as a n st Fig. 50, in which
A and B represent the two headles, and ] and #

- the trondles,  The mark placed at the interseation
of the lines show which of the treadles nod headles
are comnested topether. This mothod becomes &
matter of great importance whem a pumber of
berdles arg used, ss will he shown h e

In resapitulating the varous matbers eoncerning
p'lliu. wenving, it will be evident that the Fprocee
Ei.r"plti depends u but very few movemsnia,
The tarowing of the shoctle, working the hatten,
andl regulasiog the winding up of the cloth, are the
three operations which remnin the same in all
clasacs of plein &nd fgured weaving, Thay may be
madified in various waye, #ill they are dependent
npon the same prinedples.

It i g owery different matter as regards the opens
ing of the shed for the passage of the sbuttle. In
ploin wenving ench of the besdles commusdas half
of thi warp, oae of them being alde b6 raiss every
odid number of the warp- threads, and the other
heald raises the even pumbers. The shedding,
therefore, is limited to two motions only, bet they
wre prefarmed in the most pesfoct way, namely, half
of the Ehreads are rising whilst the otber ore falling,
Conscquently they not caly balsnes themsolves in
working, bl the motion B effected in the least pos-
sible time. ‘The moat perfect loom is that in beh
each individisl thread of the warp cam be moved
Bzparately, or in sombination order or oxtent, sid
it s in the grent warlofy of means and ingennity
dizplaged in approaching this perfection upon which
the power of the loom mis, while &t ihe same
time the motioss should be acsomplished in the
leaat Pﬂmih[-u time, not only oo account of the stesdy
working and spesd of the looan, but te doe away
with ps much a8 peasible the sdditional fretion
which imperfect motions give rise to




