WEAVER, in ManufaBures, one who prattifes the art
of weaving. :

Perfons ufing the trade of a weaver, fhall not keep a
tucking or fulling-mill, or ufe dyeing, &c. or have above
two looms in a houfe in any corporation or market-town,
on pain of forfeiting 20s. a2 week : and fhall ferve an ap-
‘prenticefhip for feven years to a weaver or clothier, or fhall
fhall forfeit 20/, &c. 2 & 3 Ph. & M. )

WeAVER’s Alarm. This contrivance is only a weight
faftened to a packthread, which is placed horizontally, fo
that in a certain time a candle may burn down to it. Then
the flame of the candle {etting fire to the thread, t!xe weight
falls, and awakens the fleeping perfon. See Phll'.. Trapf.
No. 477. fe&. 14, where we have a figure to explain the in-
vention, which has got its name from being in frequent ufe
among the weavers.

WEeAVER’s Lake, in Geography, a lake of New York;
3 miles N.W. of Otfego lake. .

WEAVING, in Manufactures, is the art of combining
and uniting threads together, to form cloth. Stocking-
knitting or weaving is a diftiné art from cloth-weaving, the
manner of combining the thread, being effentially different
in the two. In the ftocking fabric, the whole piece con-
{ifts of one continuous thread, which is formed into a feries
of loops in fucceffive rows ; and the loops of each row are
drawn through the loops of a former row. See STockING-
Frame. ’

Woven cloth is always compofed of two diftin& fyftems

of threads, called the warp and the weft : thefe traverfe the
piece of cloth in oppofite diretions, and are ufually at right
angles to each other. Thofe threads, (or, as the weavers
call them, yarns,) which run in the direGion of the length
of the web or piece of cloth, are called the warp, and they
extend entirely from one end of the piece to the other.
The crofs thread, or yarn, runs acrofs the cloth, and is
called the woof or weft. This is in fa& one continued
thread through the whole piece of cloth, being woven alter-
nately over and under each yarn of the warp, which it
crofles, until it arrives at the outfide one. It then pafles
round that yarn, and returns back over and under each
thread, as before ; but in fush a manner, that it now goes
over thofe yarns which it paffed under before, and wice
verfé ; thus firmly knitting or weaving the warp together.
The outfide yarn of the warp, round which the woof is
doubled, is called the felvage, and cannot be unravelled
without breaking the weft. The ftrength of the cloth, in
the dire&ion of the length, muitt depend on the threads of
the warp ; but its ftrength in the oppofite direGion will de-
pend upon the weft; and the ftrength of thefe two threads
thould be always properly proportioned to each other.

The combined arts of {pinning and weaving are among
the firft effentials of civilized fociety, and we find both to
be of very ancient origin. The fabulous ftory of Penelope’s
web, and, ftill more, the frequent allufions to this art in
the facred writings, tend to fhew, that the fabrication of
cloth from threads, hair, &c. is a very ancient invention.
It has, however, like other ufeful arts, undergone a vaft
{ucceffion of improvements, both as to the preparation of
the materials of which cloth is made, and the apparatus ne.
ceflary in its conftrution, as well as in the particular modes
of operation by the artift. Weaving, when reduced to its
original principle, is nothing more than the interlacing of the
we%t or crofs threads into the parallel threads of the warp,
fo as to tie them together, and form a web or piece of
cloth. This art is doubtlefs more ancient than that of
fpinning, and the firft cloth was what we now call matting,
i. . made by weaving together the fhreds of the bark, or
fibrous parts of plants, or the ftalks, fuch as rufhes and
ftraws. :

This is ftill the fubftitute for cloth amongft moft rude
and favage nations. When they have advanced a ftep far-
ther in cwilization than the ftate of hunters, the fkins of
animals become fcarce, and they require fome more artificial
fubftance for clothing, and which they can procure in

reater quantities. Neverthelefs, fome people are fill
ignorant of the art of weaving ; for the cloth made in the
iflands of the South fea appears to be made by cementing or
glueing the fhreds together, rather than by weaving. From
the defcription given by captain Cook, and other circum-
navigators, and from the fpecimens which have been brought
to Europe, their cloth, or rather matting, is in general
produced by cohefion of the parts, rather than texture.
This affimilates it more to the ideas which we attach to
paper, or pafteboard, than to thofe which we form of cloth.

When it was difcovered that the delicate and fhort fibres,
which animals and vegetables afford, could be f{o firmly
united together by twifting, as to form threads of any re-
quired length and firength, the weaving art was placed on
a permanent foundation. By the procefs of fpinning, which
was very fimple in the origin, the weaver is furnifhed with
threads far {uperior to any natural vegetable fibres in light-
nefs, ftrength, and flexibility ; and he has only to combine
them together in the moft advantageous manner.

The art of weaving cloth has been fo extenfively applied
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i almoft every civilized country, and the knowledge of its
_ various branches has been derived from fuch a variety of
fources, that no one perfon can ever be pradtically em-

loyed in all its branches ; and though every part bears a
trong analogy to the reft, yct a minute knowledge of each
of thefe parts can only be acquired by experience and re-
fle@ion. We will endeavour to give the reader as compre-
henfive an idea of the hiftory and progrefs of this ancient
and invaluable art as the nature of the thing, and the limits
to which we are neceflartly confined, will permit.

The hiftory of this art is very little known, ‘ar}d its great
antiquity neceffarily involves the earlier eras of it in the moft
perfe@t obfcurity. ]

The art of making linen, which was probably the firft
{pecies of cloth invented, was communicated by the E_gyp-
tians, the inhabitants of Paleftine, and other eaftern nations,
to the Europeans. By flow degrees it found its way into
Italy ; and it afterwards prevailed in Spain, ‘Gaul, Ger-
many, and Britain. The Belgz manufaétured lme_n on the
continent ; and when they afterwards fettled in this ifland,
it is probable they continued the prattice, and taught it to
the people among whom they refided. . )

When it is confidered that the wants of mankind are
nearly the fame in all countries, it is not improbable that
the fame arts, however varied in their operations, may have
been feparately invented in different countries. It 1s not,
however, certain that the art of making cloth is one which
the Britons invented for themfelves.

Tt is moft probable that the Gauls learned it from the
Greeks, and communicated the knowledge .of it. to the
people of Britain. It is very certain that the inhabitants of
the fouthern parts of Britain were well acquainted with the
arts of dreffing, {pinning, and weaving, both flax and wool,
when ‘they were invaded by the Romans. Neverthelefs,
we have the anthority of Julius Cefar, that when he in-

vaded Britain, the art of wegving -was totally unknown to

the Britons. ) .
Whatever knowledge the Britons might poflefs of the

clothing arts, prior to the invafion, it is very certain that
thefe arts were much improved amongft them after that
event. It appears from the Notitia Imperii, that there
was an imperial manufa@ory of woollen and linen cloth, for
the ufe of the Roman army then in Britain, eftablithed at
Venta Belgarum, now called Winchetter. )

Many public ads relative to the woollen manufaéture, in
the earlier period of Englifh hiftory, evidently prove that
the greater part of our wool was, for a very long feries of
years, exported in a raw ftate, and manufaétured upon the
continent. ) o

In bithop Aldhelm’s book concerning ¢ Virginity,”
written about A.D. 680, it is remarked, ¢ that chaftity
alone forms not a perfe& chara&er, but requires to be ac-
companied and beautified by other virtues.”” This obferv-
ation is illuftrated by the following fimile, borrowed from
the art of figure-weaving : * It is not a web of one uniform
colour and texture, without any variety of figures, that
pleafeth the eye, and appeareth beautiful ; but one that is
woven by thuttles, filled with threads of purple, and many
other colours, flying from fide to fide, and forming a ‘{ariety
of fignies and images, in different compartments, with ad-
mirable art.” :

Perhaps the moft curious fpecimen of this ancient figure-
weaving. and embroidery, now to be found, is that pre-
ferved in the cathedral of Bayeaux. Itis a piece of linen,
about 19 inches in breadth, and 67 yards in length, and
contains the hiftory of the Conqueft of England by William

of Normandy; beginning with Harold’s embafly, A.D.
1065, and ending with his death at the battle of Haftings,
A.D. 1066. This curious work is fuppofed to have been
executed by Matilda, wife to William, duke of Normandy,
afterwards king of England, and the ladies of her court.
Although it is certain that the art of figure. weaving was
then known in Britain, it muft be owned, *ha the piece of
tapeftry juft mentioned owes moft of its beauty to the ex-
quifite needle-work with which it is adorned.

The filk manufa&ure was firft pradifed in China, and
the cotton in India. Both the woollen and linen were bor-
rowed by the Englifh from the continent of Europe; and
for many ages, all the improvements in them in this country
were firft introduced into this country by foreign artificers,
who fettled amongft us.

About the clofe of the eleventh century, the clothing
arts had acquired a confiderable degree of improvement in
this ifland. - About that time, the weavers in all the great
towns were formed into guilds or corporations, and had
various privileges beftowed upon them by royal charters.

In the reign of Richard I., the woollen manufa&ure be-
came the fubjeét of legiflation ; and a law was made, A.D.
1197, for regulating the fabrication and fale of cloth.

The number of weavers, however, was comparatively
{mall, until the policy of the wife and liberal Edward II1.
encouraged the art, by the moft advantageous offers of re-
ward and encouragement to foreign cloth-workers and
weavers, who would come and fettle in England. In the
¥ark1 331, two weavers came from Brabant, and fettled at

ork.

The fuperior fkill and dexterity of thefe men, who com-
municated their knowledge to others, foon manifefted itfelf
iH the improvement and fpread of the art of weaving in this
ifland.

Many Flemifh weavers were driven from their native
country, by the cruel perfecutions of the duke d’Alva, in
the year 1567. They fettled in different parts of England,
and introduced or promoted the manufa&ture of baizes,
ferges, crapes, and other woollen ftuffs.

About the year 1686, nearly 50,000 manufalturers, of
various defcriptions, took refuge in Britain, in confequence
of the revocation of the ediét of Nantz, and other ats of
religious perfecution committed by L.ouis XIV. Thefe
improvements chiefly related to filk-weaving.

The arts of {pinning, throwing, and weaving filk, were
brought into England about the middle of the 15th cen-
tury, and were pra&ifed by a company of women in Lon-
den, called filk-women. About A. D. 1480, men began
to engage in the filk manufa&ure, and the art of filk-weaving
in England foon arrived at very great perfeftion. See
SiLk.

The civil diffentions which followed this period, retarded
the progrefs of thefe arts; but afterwards, when the nation
was at reft, the arts of peace, and among others that of
weaving, made rapid advances in almoft every part of the
kingdom.

In the latter part of the laft century, the invaluable in-
ventions of fir Richard Arkwright, introduced the very
extenfive manufa&ure of cotton, and added a lucrative and
elegant branch of traffic to the commerce of Britain. The
light and fanciful department of the cotton manufaéture
has become, in fome meafure, the ftaple manufa@ure of
Scotland, whilft the more {ubftential and durable cotton
fabrics have given to England a manufa@ure inferior, in
importance and extent, only to the woollen trade.

At the prefent day, our fuperiority in point of quality
18
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is univer{ally acknowledged in the cotton manufadture ; but
in thofe of filk, linen, and woollen, it is ftill difputed by other
countries. . :

Loom.—Weaving is performed by the aid of a machine
called a loom. The common loom for plain cloth is a very
fimple machine ; but fome of the varieties which are ufed
for weaving ornamental and figured cloth are very curious :
ftill there are parts common to all. The principal of thefe
are as follows.

1. The yarn-beam, which is a round wooden roller, on
‘which is wound or rolled the warp, or yarns that are to
form the length of the piece of cloth. 2. The cloth-beam
is a fimilar roller, on which the cloth is rolled up when
woven. The yarns of the warp are extended in parallel
lines, between the yarn-roll and the cloth-roll, fo as to
form a horizontal plane, or fheet, and are combined toge-
ther by the crofs-threads, or weft. 3. The fhuttle, which
has a hollow to contain a bobbin or pirn of the weft.
4. The heddles, which are threads with loops or eyes,
through which the yarns of the warp pafs: the heddles are
conne&ed with the treadles, upon which the weaver places
his feet, to draw down one fet of heddles and raife up
another, fo as to open and feparate the warp into two
divifions, and allow a paffage, called the fhed, for the
fhuttle between them. 5. The reed, which is a frame
containing a row of parallel fhreds of reeds or cane, and
the yarns of the warp pafs between them, as it were be-
tween the teeth of a comb. 6. The reed is fixed in 2
frame, called the lay or lathe, which {wings upon centres
of motion. The ufe of the reed and lay is to comb or pufh
the threads of the weft clofe to each other, and make the
cloth clofe and denfe. :

The operation of weaving or working the loom for plain
cloth confifts of three very fimple movements, viz. 1. Open-
ning the fhed in the warp alternately, by prefling the
two treadles with his feet. in oppofite dire€tions. 2. Driv-
ing or throwing the fhuttle through the fhed when opened.
This is performed by the right-hand, when the fly-thuttle
is ufed, and by the right and left alternately, in the common
operation, wherein the fhuttle is thrown from one hard and
caught in the other. 3. Pulling forward the lay or batten
to ftrike home the woof, and again pufhing it back nearly
to the heddles. This is done by the left-hand with the
fly-thuttle, or by each hand fucceffively in the old way.

There are feveral different ways of fetting up a loom
for weaving plain cloth; but the principal parts are always
made the fame. We fhall firft defcribe that which is
ufed for weaving plain filks : it is fhewn in per{peétive in
Plate 11. Weaving. In this A is the yarn-roll or beam,
on which the thread to form the warp is regularly wound ;
B, the cloth-beam, or breaft-roll, on which the finithed
cbth is wound up ; D E, the treadles, on which the weaver
prefles his feet ; dd, ¢e, are the heddles, or harnefs. Thefe
are each compofed of two {mall rods dd and ee, conneéted
-together by feveral threads, forming a f{yftem of threads,
which is called a heddle; ee is another heddle, behind the
-former. In the middle of each thread of the heddle is a
loop, through which a yarn of the warp is pafled, every
other yarn going through the loops of the heddle ¢¢, and
the intermediate yarns paffing between the threads of that
heddle, and afterwards through the eyes or loops of the
other heddle dd.

The two heddles, dd and ce, are conneéted together by
two fmall cords going over pulleys, fufpended from the
top of the loom, fo that when one heddle is drawn down,
the other will be raifed up. The heddles receive their

motion from the levers or treadles D E, moved by the
weaver’s feet. 'The yarns of the warp being paffed alter-
nately through the loops of the two heddles, by preffing
down one treadle, as E, all the yarns belonging to the
heddle ee are drawn down ; and by means of the cords and
pulleys, the other heddle dd, with all the yarns belonging
to it, are raifed up; leaving a {pace, called the fhed, of
about two inches between the yarns, for the paflage of the
fhuttle.

F, GG, H, { fig. 2.) is a frame, called the batten or lay,
fufpended by the bar F, from the upper rails of the loom,
fo that it can fwing backwards and forwards, as on a centre
of motion ; the bottom bar H is much broader than the
rails G G, and projeéts before the plane about an inch
and a half, forming a fhelf, called the thuttle-race. The
ends of the fhuttle-race H have boards nailed on each fide,
to form two fhort troughs or boxes 1 I, in which pieces of
wood or thick leather £, called peckers or drivers, traverfe.
The peckers are guided by two fmall wires, fixed at one end
to the uprights G G, and at the other to the end-pieces
of the troughs I I. Each pecker has a firing faftened to
it, tied to the handle y, which the weaver holds in his right-
hand when at work, and with which he pulls, or rather
fnatches, each pecker either to the right or left alternately.

R is the reed : it is a fmall frame, fixed upon a fhuttle-
race H, containing a number of {mall pieces of {plit reeds
or canes ; or elfe of pieces of flat wire, of fteel or brafs;
but the cane is moft common, although the frame is called
the reed. 'When fg. 2. is in its place in the loom, the yarns
of the warp pafs between the canes or dents of the reed.
In fig. 2. the reed is reprefented without the top or piece
which covers it, and which is called the lay-cap. It is a rail
of wood with a longitudinal groove along its lowermoft fide,
for the purpofe of fuftaining the upper edge of the reed.
The lay-cap is that part of the machine on the middle of
which the weaver lays hold with his left-hand when in the
a& of weaving. )

‘The fhuttle (fee Plate1.) is a fmall piece of wood pointed
at each end, from three to fix inches long. It has an ob-
long mortife in it, containing a fmall bobbin or pirn, on
which is wound the yarn which is to form the weft ; and
the end of this yarn runs through a fmall hole in the fhuttle,
called the eye. The fhuttle has two little wheels on the
under fide, by which it runs eafily upon the fhuttle-race H.

Operation.—The weaver fits on the feat M, (fg.1.)
which hangs by pivots at its ends, that it may adapt itfelf
to the eafe of the weaver when he fits upon it. It is lifted
out when the weaver gets into the loom, and he puts it in
again after him. He leans lightly againft the cloth-roll B,
and places his feet upon the treadles D E. 1In his right-
hand he holds the handle y ( fig. 2.), and by his left he lays
hold of the rail, called the lay-cap, which croffes the batten
or lay G G, and ferves to fupport the upper edge of the
reed R. He commences the operations by prefling down
one of the treadles with his foot : this deprefles one-half of
the yarns of the warp, and raifes the other, as before-
defcribed. The fhuttle is previoufly placed in one of
the troughs I, againft the pecker K, belonging to that
trough. By the handle of the pecker, with a fudden jerk,
he drives the pecker againft the fhuttle, {fo as to throw it
acrofs the warp upon the fhuttle-race, into the other
trough I, leaving the yarn of the weft, which was wound
on the bobbin after it, in the fpace between the divided
yarns. With his left-hand he pulls the lay towards him ;
and, by means of the reed, the yarn of the weft, which before
was lying loofe between the warp, is driven up towargs

the
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the cloth-roll : the weaver now prefles down his other foot,
which reverfes the operation, pulling down the heddle
which ‘was up before, and raifing that which before was
deprefled. By the other pecker he then throws the fhuttle
back again, leaving the woof after it between the yarns of
the warp ; and, by drawing up the batten, beats it clofe
up to the thread before thrown. -

In this manner the operation is continued until a few
inches are woven ; it is then wound upon the cloth-roll, by
putting a thort lever into a hole made in the roll, and turn-
Ing it round, a click a&ing in the tecth of a ferrated wheel,
prevents the return of the roll. At each end of the yarn-
roll A, (fig.1.) a cord is tied to the frame of the loom;
the other ends of the cords have weights hanging to them.
The rope caufes a friction, which prevents the roll from
turning (unlefs the yarn is drawn by the cloth-beam}), and
always preferves a proper degree of tenfion in the yarn.

T'T (fg. 1.) are two fmooth fticks (cotton-weavers have
wlually three) put between the yarns, to preferve the leafe,
and keep the threads or yarns from entangling.

In cotton-weaving thefe fticks or rods are l%ept at an uni-
form diftance from the heddles, either by tying them toge-
ther, or by a {mall cord with a hook at one end, which lays
hold of the front rod, and a weight at the other, which hang
over the yarn-beam.

The cloth is kept extended during the operation of weav-
ing, by means of two hard pieces of wood, called a templet,
with fmall fharp points in their ends, which lay hold of the
edges, or felvages, of the cloth.

Thefe pieces are conneed by a cord paffing obliquely
through holes, or notches, in each piece. By this cord
they can be lengthened or fhortened, according to the
breadth of the web.

"T'hey are kept flat after the cloth is ftretiched by a {mall
bar turning on a centre fixed in one of the pieces of wood.
This ftretcher is called the templet. Silk-weavers ufually
ftretch their cloth by means of two {mall fharp-pointed
hooks fifltened to the ends of two ftrings, with little
weights at the other ends; and the ftrings are made to pafs
over little pulleys in each fide of the loom, at a fuitable dif-
tance from the felvages of the cloth.

The perfeGion of the work depends very much upon the
previous operations which the yarn muft undergo. It is
obvious that the yartts of the warp muit be fretched with
great parallelifm and equality of tenfion, fo that when the
cloth is finifhed, every individual yarn may bear an equal
fhare of any ftrain which tends to tear the cloth; hence
great care mult be taken to ftretch the yarns of the warp to
an equal length, and roll them with great regularity upon
the yarnroll. Thefe operations are called warping and
beaming. Previous to warping, the yarn muft be prepared
by fizing or ftarching, in order to cement all the loofe fibres,
and render the yarn {mooth.

The fpinners of yarn, whether they employ machinery or
rot, ufually reel the yarn into fkeins and hanks of a deter-
minate length; and the weight of thefe hanks, or the num-
ber which will weigh one pound, is the denomination for the
finenefs of the yarn. (See Manufadure of Corroxn.) In
this ftate the yarn is bought by the weaver. The hanks
of yarn are firt boiled in water ; if it is linen-yarn a little
foap and potafh are put into the water, and for cotton-yarn
2 {fmall portion of flour is added, to render the thread firm.
‘When the hanks are perfe&ly dry they are wound off upon
bobbins, each thread having a feparate bobbin, and a cer-
tain length is wound upon each. This winding is performed
by a very fimple hand-wheel to turn the bobbin rapidly
round, the hanks of yarn being extended upon a reel, or
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over two {mall reels placed at a diftance afunder, which are
called wifks. '

Warping.—The obje& of this operation is to firetch the
whole number of parallel threads which are to form the
warp of the cloth to an equal length. For this purpofe as
many of the above bobbins are taken as will furnifh the
quantity of threads which is required in the warp of the
piece of cloth. The bobbins are ufually one-fourth or one-
iixth of the number of threads required, and are mounted’
on {pindles in a frame, fo that the thread can draw off freely
from them. All thefe threads are drawn off at once, fo
as to combine them all into one clue, which will be ready for
the warp. The ancient method was to draw out the warp
at full length, and ftretch it in a field; and this is ftill prac-
tifed in India and China, but is fo very uncertain in our
climate that it is feldom ufed. The prefent mode of warp-
ing is either by the warping-frame or warping-mill.

The warping-frame is a large wooden f%ame, which is
fised up againft a wall in a vertical pofition. The upright
fides of the frame are pierced with holes to receive wooden
pins, which projeét {ufficiently to wind the clue of yarns for
the warp round them.

The operator having the threads which are to compofe
the warp wound on the bobbins before-mentioned, places
thole bobbins in a frame; then tying the ends of all the
threads together, and attaching them to one of the pins at
one end of the frame, he gathered all the threads in his
hand into one clue; and permitting them to {lip through his
fingers, he walked to the other end, where he paffed the
yarns over the pin fixed there, and then returned to the
former end of the frame and pafled the warp over another
pin, then went back again, and fo on till he formed the re-
quired length of the warp. This being done, he fecured
the end of the warp by croffing it round the pin, and then
he worked back and returned over all the fame {pace again,
laying the threads over the fame pins, fo as to double the
clue; and he repeated the doubling until the number of
threads neceflary for the breadth was made up. The num-
ber ‘of doublings would be according to the number of
bobbins and threads which he took in his hand at once.

This method is ufed very much in France, particularly at
Lyons: it is alfo ufed in Devonthire. It is adapted to the
weaving carried on in cottages, becaufe the frame is fixed
clofe to the wall, and takes little or no room ; but the warp-
ing-mill or reel is very fuperior, and is adopted in all im-
proved manufactures where the warping is a {~parate bufi-
nefs, and is ufually done at the mill where the yarn is {fpun.

The warping-mill is a large reel of a cylindrical form, or
rather of a prilmatic form, being made with twelve, eighteen,
or more fides. The reel is ufually about fix feet diameter
and feven feet high : it is turned round on a vertical axis by
a band, pafling from a grooved wheel which is turned by a
winch, and is placed beneath the feat on which the warper
fits. (See a figure of the warping-machine for filk Plate
Silk, fig.6.) The bobbins which contain the yarn are placed
on a vertical rack fufpended from the ceiling, and the
threads from them are all colleCted together and paffed be-
tween two {mall upright rollers in a clue, which is wound
up by the reel when it is turned round. To guide the clué
and diftribute it equally on the length of thé reel, the above
rollers are fixed on a piece of wood, which flides perpendi-
cularly on an upright bar fixed at one fide of the reel. The
fliding-piece is {fufpended by a fmall cord, wrapped round a
part of the perpendicular axis that rifes above the reel. The
cord paffes over a pulley at the top of the upright bar, and
goes down to the {liding-piece which carries the two rollers.
When the reel turns round, the guide-rollers are flowly
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drawn up by the coiling of this cord round the axis ; and
the yarn is wound in a regular fpiral about the reel, until
the length which the warp requires is wound upon it. When
the fulslz length of the yarn is wound on the reel, the clue of
thread is crofled over pins projeéting from the frame of the
reel, and the mill is then turned the reverfe way, fo that the
flider and guide-rollers defcend, and the yarn is laid down-
wards along the fame fpiral which it before afcended, fo as
to double the clue of thread ; and this doubling is repeated
until the required number of threads is colleéted together
in one clue upon the reel.

When the warp is thus completed, it is taken off the reel
and wound upon a ftick into a ball; the croflings which dif-
tinguifh the different returns or doublings of the fimple
clue being firft properly fecured, as a means of dividing the
warp into as many equal portions as is neceflary for the con-
venience of the weaver, in counting the threads in the fuc-
ceeding operation of beaming.

There is likewife another kind of divifion of the threads
of the warp ; this is called the leafe, and ferves to {eparate
all the threads which are to go through one of the heddles
of the loom, from thofe which are to go through the other
heddle. To effet this {eparation, the bobbins from which
the threads are drawn are arranged in two rows, and a
thread is alternately drawn from the upper row and from
the lower row. Then at the beginning and end of every
doubling of the warp, the threads of one row of bobbins
are crofled over the threads of the other row, and two pins
are put into the croffings to retain them. Thefe pins are
put into holes made in pieces of board fixed to the warping-
reel. One of thele boards at the top of the reel is fixed
faft, but the other is moveable, and can be fixed at any part
of the reel, according to the length of the warp.

In the moft improved warping-machines, the {eparation
is made by an apparatus called in Scetland the heck. It
confifts of a row of fteel pins with eyes through one end of
each for the threads to pafs through like large needles.
Thefe are ftuck into two pieces of wood, by which they
are fupported in a row near to the warping-reel. Every al-
ternate pin in the row is faftened in one piece of wood, and
the intermediate pins are faftened in the other piece, fo that
by lifting up one piece of wood the pins and threads be-
longing to it will be raifed up, whillt the intermediate pins
and threads are held down. This occalions the divifion of
the threads, and a pin is put in to keep them fo divided.
The other piece of ‘wood is then lifted up, which occafions
all the threads to be croffed ; that is, every thread forms a
crofs over that which is adjacent to it. A fecond pin is
then put in, and before the warp is taken off from the reel,
this crofling is fecured by a firing.

Beaming.—When the weaver receives his warp in a large
ball or bundle, he proceeds to roll it up regularly upon the
yarn-roller of his loom : this is called beaming. For this
purpofe he employs an inftrument called a feparator, or
ravel, which confifts of a number of fhreds of cane, faftened
together, and fixed to a rail of wood, like the teeth of a
long comb ; the threads are intended to be put into the
fpaces hetween thefe teeth, {o as to ftretch the warp to its
proper breadth.

Ravels are fomewhat like reeds, but much coarfer, and
are alfo of different dimenfions. One proper for the pur-
pofe being found, -one of the {mall divifions of the warp is
placed in every interval between two of the teeth. The
upper part of the ravel, called the cape, is then put on, to
fecure the threads from getting out between the teeth, and
the operation of winding the warp upon the beam com-
mences. In broad works, two perfons are employed to
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hold the ravel, which ferves to guide the threads of the warp,
and to {pread them regularly upon the beam; one or two
other perfons keep the threads at a proper degree of tenfion,
and one more turns the beam upon its centre.

The knottings which fecure the croffings or doublings
made in warping, are very ufeful to the weaver in beaming,
to afcertain the number of threads, and to diftribute them
with regularity. He cuts the knotting before he can put
the warp in the ravel, but he ftill keeps them diftinét by a
{mall cord.

The French weavers ufe a fmall reel, upon which they
wind the warp from the ball, and then from this reel they
draw off the warp through the ravel, by winding up the
beam. The reel is loaded with a weight, to make a regu-
lar fri®ion, and draw the warp with a regular tenfion.

Drawing.—The warp being regularly wound upon the
beam, the weaver muft pafs every yarn through its appropriate
eye or loop in the heddles : this operation 1s called drawing.
Two rods are firft inferted into the leafe formed by the pins
in the warping-mill, and the ends of thefe rods are tied to-
gether ; the twine by which the leafe was fecured is then
cut away, and the warp ftretched to its proper breadth.
The yarn-beam is fufpended by cords behind the heddles,
fomewhat higher, fo that the warp hangs down perpendi-
cularly. The weaver places himfelf in front of the heddles,
and opens the eye of each heddle in fucceffion ; and it is the
bufinefs of another perfon, placed behind, to fele& every
thread in its order, and deliver it to be drawn through the
open eyes of the heddles. The fucceffion in which the
threads are to be delivered is eafily afcertained by the leafe-
rods, as every thread croffes that next to it. 'The warp,
after paffing through the heddles,is drawn through the reed
by an inftrument called a fley, or reed-hook, and twe
threads are taken through every interval in the reed.

The leafe-rods being pafled through the intervals whick
form the leafe, every thread will be found to pafs over the
firft rod, and under the fecond ; the next thread pafles under
the firft, and over the fecond, and fo on alternately. By
this contrivance every thread is kept diftin& from that on
either fide of it, and if broken, its true fituation in the
warp may be eafily and quickly found. This is of fuch im-
portance, that too much care cannot be taken to preferve
the accuracy of the leafe. There is likewife a third rod,
which divides the warp into what is ufually called /plitfuls,
for two threads alternately pafs over and under it ; and thefe
two threads alfo pafs through the fame interval betwixt the
fplits of the reed. )

Thefe operations being finithed, the cords or mounting
which move the heddles are applied ; the reed is placed in
the lay, or batten, and the warp is knotted together inte
{mall portions, which are tied to a fhaft, and conneéted by
cords to the cloth-beam, and the yarns are firetched ready
to begin the weaving.

Manner of Weaving.—~The operations of weaving are
fimple, and foon learned, but require much pradtice to per-
form them with dexterity.

In prefling down the treadles of a loom, moft beginners
are apt to apply the weight or force of the foot much too
fuddenly. The bad confequences of this are particularly
felt in weaving fine or weak cotton-yarn ; for the body of the
warp muft fuftain a ftrefs nearly equal to the force with
which the weaver’s foot is applied to the treadle. The art
of {pinning has not yet been brought to fuch perfetion as
to make every thread capable of bearing its fair proportios
of this firefs. Befides this, every individual thread is fu‘b-‘
je@ed to all the friion occafioned by the heddles and fplits
of the reed, between which the threads pafs, and K;cnl?
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which they are generally in contraft when rifing and finking.
A fudden preflure of the foot on the treadle muft caufe a
proportional increafe of the firefs upon the warp, and alfo
of the fri&ion. As it 1s impofflible to make every thread
equally ftrong and equally tight, thofe which are the weakeft,
or the tighteft, muft bear much more than their equal pro-
portion of the ftrefs, and are broken very frequently. Even
with the greateft attention, more time 1s loft in tying and
replacing them, than would have been fufficient for weaving
a very confiderable quantity into cloth.

If the weaver, from inattention, continues the operation
after one or more warp-threads are broken, the confequence
is ftill worfe. The broken thread cannot retain its parallel
fituation to the reft, but crofling over or between thofe
neareft to it, either breaks them alfo, or interrupts the paf-
fage of the fhuttle : it frequently does both.

In every kind of weaving, and efpecially in thin wiry
fabrics, much of the beauty of the cloths depends upon the
weft being well ftretched. If the motion given to the
fhuttle be too rapid, it is very apt to recoil, and thus to
flacken the thread. It has alfo a greater tendency, either to
break the woof altogether, or to unwind it from the pirn or
bobbin of the fhuttle in doubles, which, if not picked out,
would deftroy the regularity of the fabric. The weft of
muflins and thin cotton goods is generally woven into the
cloth in a wet ftate.

This tends to lay the ends of the fibres of cotton fmooth
and parallel, and its effet is fimilar to that of drefling of
the warp.

The perfon who winds the weft upon the pirn ought to
be very careful that it be well formed, fo as to unwind
freely. The beft fhape for thofe ufed in the fly-fhuttle 1s
that of a cone; and the thread ought to traverfe freely
round the cone, in the form of a fpiral, or ferew, during
the operatior of winding. - : ;

The fame wheel which is ufed for winding’ the warp upon
the bobbins preparatory to warping,is alfo fit for winding the
weft on the pirn. It only requires a {pindle of a different
fhape, with a fcrew at one end, upon which the pirn, or
bobbin of the fhuttle, can be fixed. The wheel is {o con-
ftru&ed, that the {pindles may be eafily fhifted, to adapt it
for either purpofe.

The reeds are formed of a number of fhort pieces of reed
or cane, or of brafs wire, faftened parallel to each other
between two fticks, and cemented with pitch. This frame is
enclofed between two pieces of the frame of the lay, one of
which is made wide, to form the fhuttle-race ; the other
piece, which is the lay-cap, extends acrofs the frame, but is
fitted fo that it can be eafily removed to take away the reeds,
and {ubftitute a finer or coarfer {ort, as the nature of the
goods to be woven require. The manufaGure of reeds,
both of cane and of fteel, is a feparate trade. Thefe are
fully defcribed in Les Arts et Metiers, vols. g and 13.

To render the fabric of the cloth uniform in thicknefs,
the lay or batten muft be brought forward with the {ame
force every time. .

In weaving fome kinds of foft or light goods, the reed is
not fixed faft to the lay-cap, but is held n its place by a
long thin piece of wood, which is elaftic, and yields or
{prings when the weft is beaten up. In fome cafes the reed
is fuftained by a double woollen cord, firetched acrofs the
lay, juft beneath the lay-cap, and twifted; this bears the
reed, and is very elaftic, but can be rendered more ftiff by
twifting the two cords tighter.

In the common operation of weaving, a regular force of
the ftroke for beating up the weft muft be acquired by
pratice. It is, however, of confequence to the weaver to

mount or prepare his loom in fuch a manner, that the range
or. fwing of the lay may bein proportion to the thicknefs of
his cloth. As the lay twings backwards and forwards, npon
centres placed above, its motion is fimilar to that of a pen-
dulum. Now the greater the arc, or range through which
the lay paffes, the greater will be its effe¢t mn driving home
the weft ftrongly, and the thicker the fabric of cloth will
be, as far as that depends upon the clofenefs of the weft.
For this reafon, in weaving coarfe and heavy goods, the
heddles ought to be hung at a greater diftance from the
place where the weft is firuck up, and confequently where
the cloth begins to be formed, than would be proper in
Light work. The line of the laft wrought fhot of weft is
called by the weavers the fell. The pivots npon which the
lay vibrates ought, in general, to be fo placed, that the
reed will be exallly in the middle, between the fell and the
heddles, when the lay hangs perpendicularly. As the fell
is conftantly varying in its fituation during the operation, it
will be proper to take its medium ; that 1s, the place where
the fell will be whep half as much is woven as can be done
without taking it up on the cloth-roll, and drawing frefh
yarn from the yaru-roll.

The periods for taking up the cloth ought always to be
fhort in weaving light goods ; for the lefs that the extremes
of the fell vary from the medium, the more regular will be
the arc or fwing of the lay. Mr. James Hall had a
patent, in 1803, for a method of perpetually winding up the
cloth-beam, {o as to take away the cloth as faft as it was
woven, or thoot by fhoot. This was effefted in a fimple
manner by a ratchet-wheel fixed on the end of the cloth-
beam, and a proper catch to move it round one tooth at a
time : the catch was a&uated by the motion of the lay. A
fimilar method is ufed in ribband-weaving. .

The variations in the ftru&ture of looms from that which
we have defcribed, are not material. The framing is varied
in almoft every different kind of loom, and ought always to
be fuitable in ftrength to the kind of cloth which is to be
woven. The loom ufed for filk is very flight in all its
parts ; but for carpet and fail-cloth it muft be very
ftrong.

In looms for heavy goods, the cloth-beam is not placed
at the breaft of the weaver, as it is fo large that it would
impede his working ; the cloth is therefore pafled over a
fixed bar in the place of the cloth-beam reprefented, and
the beam is placed lower down, and near the weaver’s feet,
out of the way of his knees. The heddles are conneted
by levers, in fome looms, inftead of pulleys ; but the effe@ is
always the fame ; @iz. to make one heddle afcend when the
other defcends. For weaving fine goods, the heddles would
be inconveniently clofe together, if all the yarns went
through two heddles ; hence they ufe four heddles inftead of
two ; but their aftion is juit the fame, becaufe they are con-
neéted together in pairs, and when one pair rifes the other
pair finks. Many looms are ftill made without the fly-
thuttle ; and in that cafe the fhuttle is merely thrown from one
hand to the other, and then thrown back again: this
obliges the weaver to change his hands continually, and the
operation is more complicated. For wide cloths, which are
more than a man can reach acrofs, two perfons were always
employed before the fly-fhuttle was introduced, which is only
within a few years ; but by its affiftance one perfon can weave
the greateft breadths. The fly-fhuttle is the beft for all
kinds of work, and its conftru&ion is fo fimple that no other
ought to be ufed.

Treatment of different Kinds of Yarns.—The manner of
weaving all kinds of plain cloth is much the fame, whether
it is wool, filk, flax, or cotton; except that the two latter
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require what is called drefling.  Silk and woollen warps re-
quire little preparation after being put into the loom, ex-
cept to clear the yarn occafionally w’}th a comb, to remove
knots or lumps which might catch in paffing through the
reed ; the comb deteéts fuch lumps, and they are removed
with the affiftance of a pair of feiffors. Flax and cotton,
but particulatly the latter, require the-warp to be drefled
with fome glatinous matter, to cement the fibres, and lay
them clofe. This is appliedin a fluid ftate, and as the weav-
ing does not proceed well after it is fuffered to dry, the
warp is dreffed with a brufh when in the loom, a fmall quan-
tity at a time, immediately before it is woven.

Dreffing.—The ufe of dreffing is to give to yarn fuffi-
cient ftrength or tenacity, to enable it to bear the operation
of weaving into cloth. By laying fmooth all the ends of
the fibres of the raw materials, from which the yarn is fpun,
it tends both to diminifh the friétion during the procefs, and
to render the cloth fmooth and glofly when finithed. The
drefling in common ufe is fimply a mucilage of vegetable
matter boiled to a confiftency in water. Wheat-flour, boiled
to a pafte like that ufed by book-binders, or fometimes po-
tatoes, are commonly employed. Thefe  anfwer {ufhi-
ciently well in giving to the yarn both the fmoothnefs and
tenacity required ; but the great objeGtion to them is, that
they are too eafily affeéted by the aétion of the atmofphere.
When drefled yarn is allowed to ftand expofed to the air
for any confiderable time, before being woven into cloth, it
becomes hard, brittle, and comparatively inflexible. It is
then tedious and troublefome to weave, and the cloth is
rough, wiry, and uneven, This is chiefly remarked in dry
weather, when the weavers of fine cloth find it neceffary to
work up their yarn as {peedily as poffible, after it is drefled.
To countera& this inconveniency, herring or beef brine, and
other. faline fubftances which attra& moifture, are fome-
times mixed in {mall quantities with the dreffing : but this
has not been completely and generally fuccefsful ; probably,
becaufe the proportions have not been fufficiently attended
to 3 for a fuperabundance of moifture is equally prejudicial
with a deficiency. The variations of the moifture of the
air are fo great and frequent, that it is impoffible to fix
any univerfal rule for the quantity of falt to be mixed.
Some weavers put butter-milk in the pafte.

To apply the dreffing, the weaver muit fufpend the
operation of weaving, whenever he has worked up that quan-
tity of warp which he has drefled, or within two or three
inches; he then quits his feat, and applies the comb to clear
away knots and burs; next puthes back the leafe-rods
towards the yarn-roll, one at a time, and if they flide freely
between the yarns, it fhews they are clear from knots ; he
then brufhes the yarn with the pafte by two bruthes, holding
one in each hand. The {uperfluous humidity is afterwards
dried by fanning the yarns with a large fan, and then a {mall
quantity of greafe is brufhed over the yarn ; the leafe-rods
are returned to their proper pofition, and the weaving is
refumed. ‘

Drefling is of the firft importance in weaving warps {pun
from flax or cotton ; for it is impoffible to produce work
of a good quality, unlefs care be ufed in drefling the
warp.

The fame praétice, when ufed upon filk, has a very de-
ftrultive tendency : it injures the colours of the filk when
ufed, as it is fometimes very improperly, by the weavers of
white fatin. The injury done to the work is irreparable.
In cotton, the operation of drefling is indifpenfable ; but in
filk, this is by no means the cafe.

The preparation of pafte or fize for warp, has been the
fubjeét of feveral patents. Mr. Foden, in 1799, recom-

mends a quantity of caleined gypfum, or plafter of Paris,
to be reduced to a very fine powder, and then mixed with
alum, fugar, and the farina or ftarch of potatoes, or any
other vegetable farina. This powder, when mixed well
with cold water, forms a foft pafte, to which boiling water
is to be added, and the mixture thoroughly ftirred till it be-
comes {ufficiently gelatinous for ufe.

Another fize, for which Mr. Wilks had a patent in 1801,
is prepared as follows ;—The ftarch or flour is to be ex-
traéted from any kind of potatoes which are mealy when
boiled, by grating them while raw (but wathed clean) into
a tub of water. 'The water, thus impregnated with the
grated potatoes, is run through a fieve or ftrainer, which
will retain the coarfer and fibrous parts of the potatoes, but
admit the finer particles, conftituting the ftarch or flour, to
pafs with the water into a veflel beneath the fieve or
ftrainer. This water muft remain in the veflel {everal hours
undifturbed, to permit the ftarch to fubfide to the bottom ;
then the water 1s poured off, and the ftarch fo obtained is
put into frefh water, and paffed through a finer fieve into
another tub, where the ftarch is left to {ubfide to the bottom
as before, and the water is again poured off.

About two-thirds the quantity of potatoes, which fur-
nithed the ftarch, are alfo to be boiled without peeling, fo as
to make them mealy when boiled ; they are then mafhed, and
diluted with water, fo that they will pafs through a fieve
into a boiler. In this the mafhed potatoes are heated till
they almoft boil; and the ftarch from the grated potatoes is
then to be added, and the whole boiled and ftirred for 20
minutes, when it will become pafte proper for ufe. It
fhould be {pread in a flat open veflel to cool.

Improved Syflem of Weaving by Machinery.—In our article
Corron we mentioned that weaving-looms, worked by me-
chanical power, were then coming into ufe: fince the time
that article was printed thefe have made great advances ; but
to ufe them with advantage, the preparatory proceffes of
warping and dreffing muft be condu&ed in a particular man-
ner. Many attempts have been made to diminifh the number
of operations through which the yarn muft pafs by combin-
ing feveral together. Mr. Stuart had a patent in 1800 for
fizing or ftarching cotton-yarn whilft in the cop, fo that it
would be ready to warp at once. Mr. Marfland had a patent
in 1805 for the fame object : his plan was to expofe the
cops of cotton to the aion of the hot ftarch in an exhaufted
receiver ; the preflure of the atmofphere being thus removed,
the fize penetrated readily to the centre. It was found dif-
ficult to dry the cop perfeétly, and the threads were fome-
times fo glued together as to render the winding off dif-
ficult.

_ Another plan has therefore been introduced both for flax
and cotton : this is to wind off the yarn from the cop or
bobbin in which it is fpun, and gather it upon the bob-
bins ready for the warping ; by this manner the reeling is
faved. A fmall quantity of ftarch is applied to the yarn
during the operation, by caufing it to pafs over a horizontal
wooden cylinder, which revolves on its axis in a trough
filled with fluid ftarch. The threads, in' pafling from the
cop to the bobbin, are drawn over the upper furface of the
cylinder, and receive the ftarch with which it is covered.
The winding machine for this a&uated a great number of
bobbins at once; the warping is then condu&ted, as we
have before defcribed, and the drefling is performed in the
loom whilt weaving, that is, if woven by hand ; but for
1the power-loom it is drefled previoufly to placing it in the
oom. .

Dreffing Machines.—Mr. Johnfon, of Stockport, had a pa-
tent, in 1804, for a method of drefling whole webs of warp at -
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once, by amachine. The yarns were wound off from the bob-
bins or cops of the {pinning machines upon beams or rollers,
Several of thefe rollers were placed parallel to each other, in
an horizontal dire&ion, at the oppofite ends of the machine,
from three to fix at cach end ; and the yarns from them were
all combined together in one web, which was .received. and
rolled up on the yarn-beam of the loom placed in the middle
of the machine, and raifed up confiderably above the other
rollers, fo that the yarns proceeded from both ends of the
machine towards the middle. In their paffage they pafled
through feveral reeds to keep them feparate, and were fup-
plied with the pafte by paffing over two cylinders revolving
in a trough of fluid pafte. This pafte was drefled or worked
into the yarn by means of two brufhes, of a length equal to
the breadth of the web ; one of the brufhes ated upon the
upper fide of the yarns, and the other on the lower fide. A
fimilar pair of brufhes were applied at both ends; each
brufh had a motion given to it by means of cranks, exatly
fimilar to the movement with which the weaver brufhes the

arn in the loom. Near the yarn-roller a fan was placed,
ike that ufed in a winnowing machine, which blew a current
of air through the yarns of the warp to dry them before
they were rolled up by the beam. To preferve the leafe, the
yarns were conduéted through a pair of heddles, fimilar to
thofe of the loom, but they remained flack to avoid friction.
The machine was moved by the mill with a conftant and
regular movement.

When a warp is thus warped, beamed, and drefled, the
yarn-beam 1is carried ‘to a loom, on which the yarn is jult
exhaufted, and is made to replace the empty yarn-rqll. The
ends of the yarn are joined to the old yarns by twifting, and
arz thus drawn through the heddles and reed, fo.that the
weiving can be refumed with very little lofs of time, and
the weaver can proceed with his work without any interrup-
tion for drefling. The principal objetion to the above
-machine is the fri¢tion which the yarns muft undergo in
bruthing, and in paffing through fo many reeds: it was,
however, pra&ifed in a large work at Stockport; but the
weaving was performed by hand. ]

Another drefling machine was invented by Mr. M<Adam,
and he obtained a patent in 1806 : it is pradtifed by Mr.
Monteith,at Pollockfhaws near Glafgow. This machineis very
much like the former in its manner of adtion. Inftead of ufing
three, four, or fix beams at each end of the machine, there
are only two beams, each containing one half the number of
yarns for the intended warp. The iftarch is fupplied in the
{ame manner as the former, or fometimes by makmg the two
yarn-beams themfelves turn in a trough of ftarch without
employing a feparate cylinder. The brufhing is performed
in a more fimple and effeCtual manner by ufing cylindrical
bruthes, which revolve with a regular motion, two of them
are applied on the upper fide of the warp, and two on the
lower fide ; alfo four fanners are applied to dry the warp
inftead of one. The yarns were conduéted between reeds and
through heddles, like the firft machine ; and hence the {fame
objedtion of friction applies to both. .

Mr. Duncan, in his Eflgys on Weaving, defcribes another
method of dreffing warps, which is practifed by Mr. Dunlop
at Barrowfield. In this the yarn is warped and beamed in
the ufual manner, upon a yarn-roll : from this the yarn is
unwound, and taken up upon another beam ; and 1n its Paf-
fage from one to the other it is extended, {o that the pick-
ing and clearing. can be performed in the ufu;l way_by ha_nd
with a comb and {ciffors, and the drefling is applied with
brufhes in’ the ufual way : beneath the warp a fan is placed,
to blow a current of air up through the yarns and dry them.
In this machine all the operations, except the fanning, are
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performed by hand 3 the advantage, therefore, confifts only
in the divifion of labour, by making the dreffing and weaving
diftin& operations.

Power-Looms.—In the article Corron we have men-
tioned Mr. Dolignon’s claim to the invention of weaving by
mechanical power.

The original project, we believe, was by M. De Gennes,
and is publithed in the Philofophical Tranfations for 1768,
N° 140. See alfo Lowthorp’s Abridgment, vol. i. P-499.
This is a very ingenious invention. 'The fly-thuttle was
not then invented, and he fupplied the want of it by a con-
trivance which held the fhuttle as it were in a hand by fingers ;
this carried it half way through the cloth, and then it was
transferred to another fimilar hand, which drew it through
the remainder. By this means there was a greater certainty
than in throwing the fhuttle from one fide to the other, be-
caufe the fhuttle always continued engaged with the me-
chanifm : the whole machine is ingenioys and worthy of
notice.

M. Vaucanfon, the celebrated French mechanift, made a
machine for weaving ten ribbands at a time, which: was
worked by a circular motion given by the workman ; and it
might, therefore, have been worked by mechanical power.
This is defcribed in the Encyclopede Methodique in
great detail, with ten folding plates, and is an ingenious
machine.

We believe both thefe inventions were prior to that of
Mr. Dolignon ; and alfo that the merit of inventing the ma-
chine, and firft reducing it to praétice, is due to Mr. Anuftin,
of Glafgow. In this gentleman’s memoir to the Society of
Arts, he ftates, that his firlt attempt was made in the year
1789, when he entered a caveat for a patent, but did not
apply for it further ; fince that time he made many improve-
ments upon the original plan. In 1796 a report in its fa-
vour was made by the Chamber of Commerce and Manu-
faflures at Glafgow ; and in 1798, a loom was fet at work
at Mr. J. Monteith’s {piuning works, at Pollockfhaws near
Glafgow, which anfwered the purpofe fo well; that a build-
ing was ere¢ted by Mr. Monteith for containing thirty looms,
and afterwards another to hold about two hundred.

Mr. Auftin’s Power-Loom.—The model from which our
drawing (Plate 1. Weaving) was made, is depofited in the
Society of Arts: it is an improvement upon the looms con-
firu&ed for Mr. Monteith.

The drawing Plate I. is a perfpeive view, exhibiting the
whole loom at one glance : it is viewed from the back rather
than from the front. '

A is a {quare iron axis extending through the whole
length of the machine ; to this the power of the firt mover
is applied by a cog-wheel B, of thirty-fix teeth, turned by a
pinion of twelve leaves fixed to the axis of the fly-wheel D.
A handle is fixed to one of the arms of the wheel to give mo-
tion to the model ; but in the large machine a live and dead
pulley are adapted to the axis of the fly-wheel ; and by means
of an endlefs firap, the power is communicated from any
convenient part of the mill in which a great number of looms
are placed together.

The axis A has feveral eccentric wheels or camms fixed
upon it ; as thefe revolve they give motion to a number of
levers or treadles, by which all the ufual operations of the
loom are performed at the proper intervals: thefe are,

Firft, T'o {eparate the two parts of the yarns of the warp,
as thewn at G, and admit of the paffage of the fhuttle.

Secondly, To throw the thuttle, in order to lay the weft
or crofs-threads of the cloth.

Thirdly, To move the lay 7.8, and return it; fo that
the reed g will beat up the weft clofe to the fell, or pre-

; ceding



WEAVING.

ceding fhoot of the weft : this renders the cloth of uniform
texture.

Fourthly, To wind up the cloth upon the cloth-roll, as
faft as it is formed by the preceding operations.

The yarns, which are to form the warp of the cloth, are
warped in the manner before defcribed upon the yarn-roll
F; and from thence they are extended horizontally to the
cloth-roll E, of which only a fmall part can be feen at the
oppofite fide of the loom: in their'way the yarns pals
through the eyes of the heddles G H, which effet the firft
operation above-mentioned. Each heddle is compofed of a
number of perpendicular threads equal to half the number
of yarns in the warp; thefe are ftretched between two
fmall rods ¢ 2 and 4 4, and in the middle of each thread is
a fmall eye, through which a yarn of the warp is pafled ;
thus, the firft yarn of the warp is pafled through the eye
of the heddle G, but has no conneétion with the heddle H,
becaufe it pafles between its threads. The fecond yarn is
put through the eye of the heddle H, but has no con-
neion with G ; the third yarn is attached to H; the
fourth to G, and fo on alternately throughout the whole
number. By this means if one heddle is raifed up, and
the other at the fame time deprefled, a feparation of the
yarns will take place as fhewn at G, every other yarn
being raifed up, whilft the intermediate ones are drawn
down, fo as to admit the paffage of the fhuttle and weft
between them..

The two heddles are moved by camms upon the main
axis A ; and they are fo conneted by fhort levers 11,
which are fufpended from the upper part of the loom, that
when one heddle is pulled down, the other will be drawn
up at the fame time, becaufe they are fufpended from the
oppofite ends of the levers I.

The camms on the main axis for the heddles are marked
L ; the two are exaétly fimilar, but are reverfed upon the
axis; that is, the fhorteft radius of one is placed on the fame
fide with the longeft of the other. They a& upon two
levers, which are the fame as the treadles in a common loom
only one of thefe treadles or levers (wiz. that which belongs
to the camm L) can be feen at M, the other lever being
concealed from the view ; both levers move on centres at
between the fmall uprights d 4 ; the other ends flide freely
up and down between fimilar uprights at the oppofite fide
of the frame, which cannot be feen in the figure ; the levers
are conne&ed with the heddles, which being fufpended
from the levers I as before mentioned, the levers will
therefore move in contrary dire@ions, the one rifing when
the other is preffed down by the ation of the camm on the
axis A. :

The conne@ion between the levers or treadles M and
the heddles G H, is made by cords communicating with
two counter-levers O P, which are centered in uprights
fupported by the frame at the ends of the machine. 'The
counterlevers O P are conneéed with rods 4 and £, and
thefe by a double cord are attached to the heddle-rods a 2
and 5 b.

This machinery which we have now defcribed effe&ts the
{eparation of the warp thus: when the axis A turns round,
every revolution of its camms' L will caufe two feparations of
the warp, and each one in a different manner, for thofe yarns
which are raifed up at one time are drawn down the next.

The fecond operation, wiz. throwing the fhuttle, is per-
formed by two camms R S, which are reverfed to each
other upon the axis A. They a& upon two levers, only
one of which can be feen at T ; they are placed beneath the
camms, The fhuttle requires to be projetted with a
fudden jerk ; thefe levers are therefore centered at d on the

fame pin as the levers M and N, but the other ends prefs
down fmaller levers W, which are centered at the oppofite
end of the frame, and lie beneath the long levers. The ex-
treme ends of thefe fmaller levers are conneéted by a ftrap f
with a fegment of a wheel, which has a long ftem of whalebone
Y faftened to it ; and by means of two ftrings, one of which
is thewn at ¢ 4, it moves the peckers or drivers = upon the
wires 3, 3, and throws the fhuttle. The fhuttle, which is
fhewn in a feparate figure, is pointed at each end, and fhod
with iron : it contains two {fmall rollers 31 31 upon which it
runs ; and as they projeét through both furfaces, it will run
either way upwards, or eithgr end firft. In the centre of the
fhuttle is an oblong mortife, containing the pirn or bobbin
33, on which the thread for the weft of the cloth is wound;
and the end of the weft marked 34, is brought through a
fmall glafs tube, called the eye of the fhuttle.

The aétion of the mechaniim for throwing the fhuttle is
as follows :—By the revolution of the camm R, the long
lever beneath it is deprefled, and at the fame time the ex.
tremity of the fhorter lever W defcends, but with an in.
creafed velocity ; this by means of the ftrap £ turns the
fegment of a wheel on its centre, and its tail Y {natches the
ftring g 40f the pecker 2, and makes it ftrike againft the fhuttle
with fuch a velocity, as to drive the fhuttle out of the
trough Q, acrofs the fhuttle-race, into the oppofite trough,
where it will pufh back the pecker, and remain at reft in the
trough ready for the next ftroke: by this ftroke it will be
returned back again with an a&ion fimilar to the laft, but
occafioned by the other camm S, and its correfponding
levers.

The threads of the warp, which are loweft when the
feparation takes place, are drawn down by their heddle
G or H, fo as to lie clofe upon the fhuttle.race, and caufe
no obftruion to the paffage of the fhuttle. To facilitate
this, the fhuttle muft be very {fmooth on the furface, that it
may not catch the threads and be ftopped. The fhuttle-
race is inclined towards the reed, both that the yarh may
lie flat upon it, and that the fhuttle may not be liable to
run off its race ; for as it leaves the weft, which is drawn off
from its bobbin, in the fpace between the divided yarns of
the warp, it might be drawn off its race fideways, without
this precaution. In this manner the fecond operation is
performed: . :

The third motion is that of the reed g: this is fixed clofe
behind the fhuttle-race, and is a frame containing a great
number of parallel flips of reed or ecane ; between thefe the
yarns of the warp pals, and when the whole frame of reeds
1s moved towards the cloth-roll E, they will a& in the man-
ner of a comb, to beat up the thread of the weft, which is
left by the fhuttle lying loofely between the yarns of the
Warp.

For this purpofe, the fhuttle-race, reeds, peckers, &c. and
their ftem Y, with its fegment of a wheel, are all placed on
a framer which moves on hinges at the lower ends, 8, of the
two upright fides 7 8. This frame, which is termed the lay,
is drawn backwards by means of firaps 10, 10, rolled upon
pulleys 11, faftened upon the axis 12 ; upon this fame axis
are two other {maller pulleys, upon whith two ftraps, 13,
are rolled, to conne@ with the long levers 14, which are
moved by the camms 15, upon the axis A.

The long levers, 14, are centered at one end of the frame,
and the pulleys on the axis, 12, being of different diameters,
the motion of the reeds will be performed very quickly.
To move the lay in a contrary direétion, and give the ftroke
to beat up the weft, two large weights, like 7, are fufpended
by ftraps from pulleys on an horizontal axis, which carries
two larger wheels x ; on thefe, ftraps are wound, to commu-

nicate
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nicate with the upright fides, 7 8, of the lay, and draw it
- forwards.

When the loom is a@ing very quickly, thefe weights
would not aét with fufficient fharpnefs to throw the reeds
againft the threads of the weft with the proper force.

The weights are therefore conne@ed by fpiral wire-
fprings, with long levers 16, which are prefled down by a
camm or rather tappet 17, fixed on the main axis. Thefe
levers aét before the lay is at liberty to move, and by prefl-
ing down the levers extend the {prings; confequently, as
foon as the camm 15 fuffers the lever 14 to rife, the {prings
a& inftantaneoufly, to throw the lay and the reeds forwards
to beat up the weft.

The inftant after the blow has been given, the lay is drawn
back again by the camm 15, and returned into the vertical
pofition, in which fituation the lay muft continue whilft the
fhuttle is thrown; for this purpofe, the outfides of the
camms 15 are portions of circles. This completes the
third motion. :

As faft as the cloth is fabricated by the foregoing move-
ments, it is gathered upon the cloth.roll E. 'This is turned
flowly round by a {fmall crank 19, on the extreme end of
the main axis A ; the crank moves a {mall rod 20 up and
down, in order to turn a fmall ratchet-wheel round one
tooth each revolution of the main axis; the return of the
ratchet is prevented by a click. On the axis 21 of the
ratchet-wheel is an endlefs fcrew, to engage the teeth of a
cog-wheel upon the end of the cloth-roll, and give it a flow
motion.

The yarn is kept to a proper degree of tenfion by the
fri&tion occafioned by a line 28 pafled twice round the yarn-
roll, one end being faftened to the frame, and the other to a
lever 30, loaded with a weight.

The framing of the loom is too evident to need defcrip-
tion. In the conftru&tion of the machine, the principal
cireumftance to be attended to, is the figure of the different
camms ; alfo that they are placed upon the axis A in the
proper pofitions relative to each other. Thefe cautions will
enfure the accurate performance of the machine.

The camm R or S, for throwing the fhuttle, is formed
with a fudden beak or projeion, that it may ftrike the
levers T down inftantaneouily, and throw the thuttle ; from
this beak the curve continues circular for fome diftance,
that the lever may be held ftationary ; the remainder of the
camm gradually diminithes its radius like a {piral, and quits
the lever,in order to leave it at liberty to rife up when its
correfponding lever is forced down by the beak of the other
fimilar camm §S.

The camm L for the heddles is made circular where it is
to come in contaét with the lever, and which is all the time
it is in a¢tion. This occafions the levers and heddles to be
ftationary whilft the fhuttle is thrown,

The 1nventor ftates that, by the addition of fome fimple
improvements, his looms have the following advantages ;
viz. 300 or 400 of them may be worked by one water-
wheel, or fteam-engine, all of which will weave cloth in a
fuperior manner to what can be done in the common way.
They will go at the rate of 6o fhoots in a minute, making
two yards height of what is called a nine hundred web in an
hour. They will keep regular time in working, ftop and
begin again, as quick as a ftop-watch., They will keep
conftantly going, except at the time of fhifting two fhuttles,
when the weft on the pirns is exhaufted. In general, no
knots need be tied, and never more than one in place of two,
which are requifite in the common way when a thread
breaks. In cafe the fhuttle ftops in the fhed, the lay will
not come forwards, and the loom will inftantly ftop work-

ing. They will weave proportionally flower or quicker,
according to the breadth and quality of the web, which may
be the broadeft now made. They may be mounted with a
harnefs or fpot-heddles, to weave any pattern, twilled,
ftriped, &c. _

There is but one clofe fhed, the fame in both breadths,
and the ftrain of the working has no effet on the yarn be-
hind the rods. '

The fell and temples always keep the fame proper dif-
tance. There is no time loft in looming, or cutting out the
cloth ; but it is done while the loom is working, after the
firft time.

The weft is well ftretched, and exaétly even to the fabric
required.

Every piece of cloth is meafured to a ftraw’s breadth,
and marked where to be cut at any given length.

The loom will work backwards in cafe of any accident,
or of one or more fhoots miffing. Every thread is as re-
gular on the yarn-beam as in the cloth, having no more than
two threads in the runner. If a thread fhould appear too
coarfe or fine in the web, it can be changed, or any ftripe
altered at pleafure. They will weave the fineft yarn more
tenderly and regularly than any weaver can do with his
hands and feet.

When a thread, either of warp or weft, breaks in it, the
loom will inftantly ftop, without ftopping any other loom,
and will give warning by the ringing of a bell. A loom of
this kind occupies only the fame fpace as a common loom ;
the expence of it will be about half more ; but this additional
expence is more than compenfated by the various additional
machinery employed for preparing the yarn for the com-
mon loom, and which this loom renders entirely un-
neceflary.

The preparatory proceffes of reeling, winding, warping,
beaming, and looming, and the interruptions occafioned by
combing, dreffing, fanning, ;rrreaﬁng, drawing bores, fhift-
ing heddles, rods, and temples, which is nearly one-half of
the weaver’s work, do not happen in thefe looms. The ge-
neral wafte accompanying the above operations is ftated at
about fix per cent. of the value of the yarn, all which occur
in the operations of the common loom. The power-loom,
without further trouble, performs every operation after the
fpinning, till the making of the cloth is accomplithed, by
which a faving is effeted of about 20 per cent. of the

arn. :
The heddles, reed, and brufhes, will wear longer than
ufual, from the regularity of their motion. More than one-
half of workmanthip will be faved ; one weaver and a boy
being quite fufficient to manage five looms of coarfe work,
and three or four in fine work. :

Mr. Miller’s Power-Loom.—A patent was taken out for
this in 1796. It is fo much like Mr. Auftin’s in its
general principle, that it is unneceflary to enter into the de-
fcription. 'The motions are all produced by camms fixed
on a horizontal axis, and operate upon a number of hori-
zontal levers, difpofed beneath the loom, in the fituation g»f
treadles : in other refpe€s the arrangement of the parts is
very different. This is fometimes called the wiper-loom,
wiper being a different name for a camm.

Crank Loom by Power.—In this the treadles are actuated
by cranks, inftead of camms or wipers. The reciprocating
motion produced by a crank is not uniform, but accelerated
at one time, and retarded at another. Thisis an advantage
in fome of the operations of a loom. It is true, that, by
means of wipers, any required law of acceleration may be
produced ; but in a crank, the acceleration muft proceed

according to one law.. 'The fuperiority of cranks a}rifés
rom
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from the circumftance, that they will communicate motion
in both direfions; whereas a camm will only puth a lever
in one dire@ion, and the return of the motion muft be made
by a {pring or counterweight. Now, if this counterweight
is too large, it makes unneceflary lofs of power and fric-
tion ; and if it is too {mall, there is fome uncertainty in the
return of the lever.

Mr. Todd of Boulton had a patent, in 1803, for im-
provements in power-looms.

Mr. Horrocks of Stockport had three fucceflive patents
for this kind of machinery, in 1803, 1805, and 1813. The
machine defcribed in the latter is a crank-loom ; that is, the
lay is attuated by a crank to beat up the weft. The prin-
cipal improvement confifts in a fyftem of levers, which
tranfmit the ation of this crank to the lay, and fo modify
it, that the lay will advance quickly, and give an effeétive
firoke to the weft, and then withdraw quickly to a fta-
tionary pofition, in which it will remain whilft the fhuttle is
thrown. The advantages which are ftated are, that a large
fhuttle may be ufed, {ufficient to hold a full-fized cop of
weft : the wafte and lofs of time by renewing the cop will,
therefore, be lefs. From the fmartnefs of the ftroke, lefs
weight will be required on the yarn-beam, and this will
occafion the heddles. to work more lightly, fo as to break
fewer threads. From the fame caufe, more threads of the
weft may be laid in an inch, and make clofer work.

Mr. Johnfon of Prefton had a patent in 1805, and
another in 1807, for a power-loom, in which the warp is
ftretched on a vertical plane, inftead of horizontal, as in
former machines. The advantages of this are ftated to be,
ift, that it takes lefs fpace; 2d, the reed ferves for the
fhuttle-race, becaufe the fhuttle runs upon the reed itfelf,
and, therefore, makes no fri¢tion upon the yarns ; 3d, alfo
in dreffing, picking, and clearing the warp, the attendant
always remains in front of the machine, and can continue to
watch the machine ; whereas, in the other looms, he muft
quit his poft in front, and go round behind the looms for
thefe operations. When the dreffing is to be applied to the
warp, whilft it is in the loom, that part of the warp is con-
du&ed horizontally for that purpofe, and a fan is applied
to dry the warp.

“The lateft inventions of power-looms are Mr. Peter Ewart’s
patent, 18133 and Mr. Duncan’s loom, which he calls 2
vibrating loom.

The Indian Loom.—Thisis a ftriking contraft to our power-
looms ; it confifts merely of two bamboo rollers, one for
the warp, and the other for the finithed cloth ; and a pair of
heddles. 'The fhuttle performs the double office of fhuttle
and reed : for this purpofe, it is made like a large netting-
needle, and of a length fomewhat exceeding the breadth of
the piece of cloth which is to be woven. :

This apparatus the weaver carries to any tree which
affords a fhade moft grateful to him: under this he digs a
hole large enough to contain his legs, and the lower part of
the geer or heddles; he then ftretches his warp, by faften-
ing his bamboo rollers at a due diftance from each other on
the turf, by wooden pins; the balances of the geer or
heddles he faftens to fome convenient branch of the tree over

his head ; and two loops underneath the geer, in which he:

inferts his great toes, ferve inftead of treadles; his long
fhuttle, which performs alfo the office of a batten, draws
the weft, throws the warp, and afterwards ftrikes it up
clofe to the web. In fuch looms as this are made thofe ad-
mirable muflins, whofe delicate texture the Europeans can
never equal, with all their complicated machinery.

The weaving, even of their fineft muflins, is thus con-

gutted in the open air, expofed to all the intenfe beat of

their climate. We know well that this would be impra&i.
cable with fine work in this country, even in an ordinary
fummer day, on account of the fudden drying of the drefl-
ing. It is not known what is the fubftance which the
Indian weavers employ for dreffing their warps. It might
be of ufe to our manufacturers; were this inveftigated ina
{atisfaGory manner. Itis faid to be a deco&ion of rice,
formed by boiling the rice in a fmall quantity of water, and
exprefling the juice: when this is cool, it forms a thick
glutinous fubftance, which undergoes fome kind of fer-
mentation before it is ufed. .

Figure-weaving.—Having given an account of the nature
and procefs of plain weaving, we muft notice the fanciful
and ornamental parts of the bufinefs. Theé extent to which
this {pecies of manufadture is carried renders it an objet of
very great national importance, and deferving a more minute
defcription than our limits will admit.

Figures or patterns are produced in cloth, by employing
threads of different colours, or of different appearance, in
the warp, or in the weft.. By the weaving, the threads
muft be fo difpofed, that fome colours will be concealed
and kept at the back, whilft others are kept in the front;
and they muft occafionally change places, fo as to thew as
miich of each colour, and as often as it is neceffary, to make
out the figure or pattern.

The weaver has three means of effe&ing fuch changes of
colour: Firft, by ufing different coloured threads i the
warp, or threads of different fizes and fubftances ; thefe are
arranged in the warping, and require no change in the man-
ner of weaving. This is confined to ftriped patterns, the
ftripes being in the direétion of the length of the piece.

Secondly, by employing feveral fhuttles charged with
threads of different colours or fubftances, and changing one
for another every time a change of colour is required. This
makes flripes acrofs the breadth of the piece; or, whenit
is combined with a coloured warp, it makes chequered and
{potted patterns of great variety. '

Thirdly, by employing a variety of heddles, inftead of
two, as we have hitherto defcribed ; each heddle having a
certain portion of the warp allotted to it, and provided with
a treadle. 'When this treadle is deprefled, only a certain
portion of yarns which belong to that heddle will be drawn
up, and the reft will be deprefled ; confequently, when the
weft is thrown, all thofe yarns which are drawn up will ap-
pear on the front or top of the cloth; butin the intervals
between them, the weft muft appear over thofe threads
which are depreffed. The number of threads which are
thus brought up may be varied as often as the weaver
choofes to prefs his foot upon a different treadle, and by
this he produces his pattern.

All thefe means may be combined together, and give the
weaver the means of reprefenting the moft complicated
patterns.

The principal varieties of woven cloth, including only
thofe which require a different procefs for their fabrication,
are the following :

Stripes are formed upon the cloth either by the warp or
by the woof. When the former of thefe ways is prac.
tifed, the variation of the procefs is chiefly the bufinefs of
the warper ; but in the latter cafe, it is that of the weaver,
as he muft continually change his fhuttle.

By unravelling any fhred of ftriped cloth, it may eafily
be difcovered whether the ftripes have been produced by the
operation of the warper or thofe of the weaver.

‘When the fly-fhuttle is ufed, the changing of the fhuttle
is very readily effeCted by a fimple contrivance. One of the
fhuttle-boxes or troughs, as we have before called them,

( Plate
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(Plate 11. Weaving, fig- 2.) is made in two parts, {o that a
part of the trough I near the pecker, where the fhuttle lies
during the time 1t is at reft, can be removed, and another
trough fubftituted, which contains a different fhuttle. For
the purpofe of making the change with facility, a moveable
thuttle-box  is fufpended by two perpendicular ftems o from a
wire or centre of motion m attached to the lay, as is fhewn by
the dotted lines. The moveable box is juft on the fame
level with the fhuttle-trough I, and is divided by partitions
into two or three feparate troughs, each exaétly the width
of the regular trough, and as long as is neceffary to contain
a fhuttle.” The pecker 4, and the wire upon which it {lides,
remain exaé@tly as before defcribed ; but by {winging the
moveable box n-on its centre any one of its compartments
may be brought to line with the real place for the fhuttle-
trough in which the pecker runs. The moveable box muift
have proper catches to hold it exaétly in its true pofitions.

In working with this contrivance a fhuttle of a different
colour muft be placed in each cell or divifion of the move-
able box 73 and when the weaver defires to change the fhuttle
he pulls the conne&ing ftring. This moves the fhuttle-
troughs either backwards or forwards, fo as to carry away
that fhuttle which had been juft before in ufe, and place
another before the pecker. Then if he pulls the pecker-
handle y the new fhuttle will be thrown acrofs the fhuttle-race,
juft as the old one was in the former inftance. If only one
moveable fhuttle-box is ufed there will be fome limitation in
the pattern, becaufe the ftripes of different colour muft al-
ways confift of an even number of the {ame coloured thread,
as two, four, fix, &c. 'This may be obviated, and a greater
change of fhuttles may be introduced, by ufing two move-
ahle fhuttle-boxes, one at each end of the fhuttle-race: in
thue cafe the two moveable boxes are provided with cranks
and ftrings, fo that the weaver can reach either of them
with eafe,

Checks are produced by the combined operations of the
warper and the weaver.

Taweeled cloths are fo various in their textures, and fo
complicated in their formation, that it is difficult to convey
an adequate idea of the mode of conftruéting them without
the aid of feveral drawings.

In examining any piece of plain cloth, it will be obferved
that every thread of the weft croffes alternately over and
then under every thread of the warp which it comes to; and
the fame may be faid of the warp: in fhort, the threads of
the warp and weft are thus interwoven at every point where
they crofs each other, and are therefore tacked alternately.

Tweeled cloth is rather different, for only the third,
fourth, fifth, fixth, &c. threads crofs each other, to form
the texture. B

Hence two, three, four, or more, of the fucceflive threads
or fhoots of the weft will be found to pafs under or over the
fame thread of the warp ; or, in other words, by tracing any
thread of the warp it will be found to pafs over two, three,
four, or more threads of the woof at once, without any
interweaving the warp. Then it croffes and pafles between
the threads of the weft, and proceeds beneath two, three,
four, or more threads, before it makes another paflage be-
tween the threads of the weft.

Tweeled cloths are of various defcriptions, and produce
different kinds of patterns; becaufe at all the interfeéting
points where the threads atually crofs or interweave both

threads of warp and weft are feen together, and thefe points -

are therefore more marked to the eye, even if the warp and

weft are of the fame colour. Thefe points in plain tweels form

parallel lines extending diagonally acrofs the breadth of the

cloth, with a different degree of obliquity, according to the
VoL. XXXVIII.

number ‘of weft-threads over or under which the warp-
threads pafs before an interfeftion takes place. In the
coarfeft kinds every third thread is croffed : in finer fabrics
they crofs each other at intervals of four, five, fix, feven,
or eight threads; and in fome very fine tweeled filks the
croffing does not take place until the fixteenth interval.

Tweeling is produced by multiplying and varying the
number of heddles, or, as the weavers exprefs it, the number
of leafes in the harnefs, which is the name given to the
whole number of heddles employed in a loom ; by the ufe
of a back-harnefs or double-harnefs, by increafing the num-
ber of threads which pafs through each fplit of the reed,
and by an endlefs variety of modes in drawing the yarns
through the heddles ; alfo by increafing the number of trea-
dles, and changing the manner of treading them.

The number of treadles requifite to raife all the heddles
which muft be ufed to produce very extenfive patterns,
would be more than one man could manage ; for if he placed
his foot by miftake on a wrong treadle he would disfigure
his pattern. _In thefe cafes, recourfe is had to a mode of
mounting or preparing the loom, by the application of
cords to the different heddles of the harnefs; and a {econd
perfon i3 employed to raife the heddles in the order required,
by pulling the ftrings attached to the refpeétive heddles of
the back-harnefs, and each heddle is returned to its firft po-
fition by means of a leaden weight underneath. This is the
moft comprehenfive apparatus ufed by weavers, for all fan-
ciful patterns of great extent, and it is called the Draw-
Loom. See that article.

The manner of mounting the harnefs of looms, to pro-
duce 2ll the principal varieties of fabrics, is detailed in our
articles DesieN, DravGHT, and Corping of Looms ; allo
Damask, Di1aPER, DimiTy, DorNock, Fustiav, and Ta-
PESTRY. A perufal of thofe articles will render it unnecef-
fary for us to proceed farther onthat fubje in the prefent
article. 'We fhall however deferibe a moft valuable inven-
tion, which has of late years come into ufe, as a {ubititute
for the fecond perfon or draw-boy, who muft be employed
in the draw-loom, by which loom alone all the complicated
patterns can be woven. )

Machine called the Drazw-Boy, becaufe it performs the Office of
a Draw-Boy in Weaving.—The faving of labour is not the
only advantage of this machine ; the certainty of its opera-
tion and fecurity from miftake are obvious.” The weaver
produces the required aétion upon the moft complicated
harnefs by two treadles only, which he works alternately,
juft with the fame motion as in plain cloth-weaving. - The
machine, when once fet up, performs every thing elfe.

Like moft other inventions, this was at firft imperfe&,
but has been gradually improved. We do not know its hif-
tory, but we have feen great numbers of machines, for
carpet-weaving and coarfe goods, which have been fome
years in ufe. The machine is fituated in a {mall fquare
frame, not larger than a chair, which ftands at the fide of
the loom, and cords from all the different heddles are con-
ducted from the draw-loom down to this frame, where they
are arranged in order.  Each cord has a knot anfwering to
the handle, which the boy muft pull in the common draw-
loom ; and there is a piece of mechanifm aftuated by the
treadles which at every ftroke fele&s the proper cord, and
draws it down fo as to raife the heddles belonging to it.
The next time it changes its pofition and takes another
cord, and fo on until the whole number of cords has been
drawn and the pattern completed.

Thefe original machines have a great defe&, viz. that
they only proceed with regularity to raife up all the heddles,
until all the cords have been drawn, and one feries of changes

f

has
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has been gone through ; but when this is completed, and a
repetition of the pattern is wanted, the weaver muft ftop
and reftore the machine to its original pofition by pulling a
firing.  This appears very ealy, but it diverts his attention
and 1f he does not do it at the exa& moment his pattern
may be {poiled. This defe& was remedied by Mr. Alexan-
der Duff, who received a {mall and inadequate premium
from the Society of Arts in 1807, probably becaufe they
were not aware of its value and 1mportance ; but in 1810
we find them with a liberality truly difcouraging to real
merit, giving an equal reward to another perfon, for the
moft trivial alteration of Duff’s machine. The latter ma-
chine is alone defcribed in their Tranfa&ions ; {ee vol. xxviii.

Mr.Duff’s Draw-Boy.—Fig. 4. Plate 11. Weaving, is a
plan of this machine, and fig. 2. a perfpeétive view. Itis
fixed at the fide of a draw-loom, in the fame place as a draw-
boy would ftand, and H fhew the cords which are to draw the
harnefs. The fame letters are ufed in both figures. A A
is a {quare wooden axis, mounted fo as to turn backwards
and forwards in the frame B B, on points or centres of mo-
tion. At one end of it a pulley D is fixed, to receive a line
aa faftened to it at the higheft point, by means of which
the axis receives motion from the two treadles of the loom,
one of the treadles being attached to one end of theline, and
the other to the oppofite end of it. E E are two rails of
wood, fixed acrofs the frame parallel to the axis; and ce
are two braft plates fcrewed to the rails, and pierced with a
great number of holes to receive as many cords. Each
cord is tied by one end to a central rail F of the frame be-
neath the axis’; and after paffing through one of the holes
in the above plate ¢, and turning over a round wooden rod
G, has a lead weight fufpended to the other end of it.
Thefe weights are fhewn at 55. The rods G G are fuf-
pended by ftrings at their ends from the ceiling of the room.
To each of the above ‘cords another is tied juft before it
pafles over G. Thefe are reprefented by H, and hang
loofely. The upper ends of thefe cords are tied to hori-
zontal cords extended acrofs the ceiling of the room, and
made faft to the ceiling at one end ; the other ends pafs over
pulleys fituated at the top of the loom, in a frame called
the- table of mullets, and the harnefs or heddles are fuf-
pended by-them,

By this arrangement it will be feen, that when any one of
the cords faftened at F is pulled down, it moft draw one of
the ftrings H, and raife fuch an arrangement of the har-
nefs or heddles as is proper to produce the figure which is
to be woven. The weight 5 draws the cord fo as to keep it
firaight ; all that is therefore neceffary is to draw down the
cords at F one at a time, but to take a different one each
time, and thus raife a different feries of the heddles each
time 3 this is the bufinefs of the machine, and which it ac-
complifhes in the following manner.

The bar, or axis, A A, has an iron femicircle, d,
grooved like a pulley, and each of its ends divided, fo as
to form a cleft-hook or claw.

Each of the firings made faft at F has a large knot tied
m it, juft heneath where it paffes. through the brafs plate ¢ ¢,
and which knot ftops the farther afcent of the cord, in con-
fequence of the pull of the weight 5. Now when the axis
A vibrates backwards and forwards by the treadles of the
loom, as before mentioned, the hook of the femicircle
feizes the knot of -ene of the cords F, and draws down that.
cord, and raifes the heddles belonging to it. 'The weaver.
throws the fhuttle, and then returns the treadles, and the
axis A with the femicircle returns back again, and allows
the cord F to take its original pofition. When the femi-
circle d inclines over . to the other fide, its oppofite hook

5

takes hold of the cord F, which is next to the one op-
pofite to that which it jult quitted; it draws down this
cord, and the weaver again throws his fhuttle, then re-
turns the femicircle to the oppofite fide, and it will take
the cord next to the oppofite one, and fo on; fo that the
femicircle will in fucceflion take every alternate cord in each
of the rows e ¢, and leave every other.

This is effe€ted by the femicircle fliding along its axis A
every time, by means of two wooden racks, 4 and 4, in
the plan, which are let into grooves in the axis A'; thefe
racks have teeth like faws, but inclined in contrary direc-
tions. The racks move backwards and forwards in their
grooves, the extent of a tooth at dach vibration of the axis,
by the a&ion of two circular inclined planes of iron faftened
to the frame at L. M, againft which the ends of the racks
are thrown by {piral {prings concealed beneath each rack.
The femicircle is fixed on a box or carriage N, which flides
upon the axis A, and has two clicks upon it; one at
which falls into the teeth of the rack 4; the other at m
for therack 7 : n1is a roller fixed over the box, and conne&ed
with the two clicks / and m, by threads wound in oppofite
direftions ; fo that oneclick is alwaysraifed up, and difengaged
from its rack, while the other is in a&ion. Ois a piece of wire
fixed to the frame, fo as to intercept a {mall wire projeting
from the roller when the axis is inclined, and turn the roller
a fmall gnantity; P is another wire for the fame purpofe,
but fixed to a crofs bar, Q, which is moveable, and can be
faftened at any required place, farther or nearer from the
end of the axis. Suppofe the roller # to be in fuch a pofi-
tion that the click m 1s down, and / drawn up, the aétion
will be as follows : the femicircle firft in¢lines to the dire@ion
of jig. 2., its hook taking down one ftring ; during this mo-
tion the end of the rack i comes to the inclined part of the
circular inclined plane M, and moves by its {pring towards
D, the fpace of one tooth, which the click = fallsinto. On
the return of the axis, the rack 7 is thruft back, and the box
N and femicircle with it towards L, caufing the hook to take
the next oppofite ftring : in this manner it proceeds, advan-
cing a tooth each vibration, till it gets to the end of its courfe;
the tail of the roller # then firikes againft the pin P, and turns
the roller over, raifes the click , and lets down the other, /,
into the teeth of the rack 4 ; this was all the time moving
in a contrary dire@ion to i, by its inclined plane L, but had
no adtion, asits click / was drawn up ; this being let down,
the femicircle is moved back, atoothat a time, towards M,
until it meets Q, which upfets the roller n, and fends the
femicircle back again.

Tweeled Silks.—In weaving very fine filk tweels, fuch as
thofe of fixteen leafes, the number of threads required to
be drawn through each interval of the reed is fo great, that
if they were woven with a fingle reed, the threads would
obftru& each other in rifing and finking, and the fhed, or
opening of the divided warp, would not be fufficiently open
to allow the fhuttle a free paflage. "T'o avoid this inconve-
nience, other reeds are placed behind that which ftrikes up
the weft ; and the warp-threads are fo difpofed, that thofe
which pafs through the fame interval in the firft reed are di-
vided in paffing through the fecond, and again in paffing
through the third. By thefe means the obftru&ion, if not
entirely removed, is greatly leflened.

In the weaving of plain thick woollen cloths, to prevent
obftru&ions of this kind arifing from the clofenefs and rough-
nefs of the threads, only one-fourth of the warp is funk and
raifed by one treadle, and a fecond is prefled down to com-
plete the fhed between the times when every fhot of weft is
thrown acrofs.

Double Cloth is compofed of two webs, each of which

confifts
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confifts of feparate warps and feparate wefts, but the two are
interwoven at intervals. The junéion of the two webs is
formed by paffing each of them occafionally through the
other, fo that any particular part of both warps will be found
fometimes above and {ometimes below.

This fpecies of weaving is almoft exclufively confined to
the manufaGture of carpets in this country.. The material
employed is dyed woollen, and as almoft all carpets are de-
corated with fanciful ornaments, the colours of the two webs
are different, and they are made to pafs through each other
at fuch intervals as will form the patterns required. Hence
it happens that the patterns at each fide of the carpet are the
fame, but the colours are reverfed. Carpets are ufually
woven in the draw-loom, or with the machine called the
draw-boy before defcribed.

Marjfeilles is a fabric woven of cotton, which is a double
cloth. ~ The loom for weaving Marfeilles is fomewhat fimilar
to the diaper loom. A good idea of the manner in which
it is prepared may be had, by conceiving two webs woven
one under the other in the fame loom, which are made to
intermingle at all the depreffed lines, and form the reticula-
tions on the furface, in imitation of the quilting performed
by hand.

When the {pecies of Marfeilles, called Marfeilles quilting,
is made, a third warp, of fofter materials than the two others
defcribed, lies between them, and merely ferves as a fort of
ftuffing to the hollow fquares formed by them. -

Quilting is another fort of cotton ftuff, folely appropriated
to quilts, which fhould, in ftriGinefs, be fet down exclufively
to the cotton manufacture; although there is nothing to pre-
vent its being made of other materials.

The weft of thofe quilts is of very coarfe and thick yarn,
which is drawn out by a fmall hook into little loops, as it is
woven, that are fo arranged as altogether to form a regular
pattern; every third or fourth fhoot of the fhuttle, the
weuver has to ftop to form thofe loops from a draft, which
caui- 5 the weaving of thofe quilts to take up more time than
that of any other ftuff, except tapeftry ; which accounts for
the greatnefs of the price at which they are fold, in propor-
tion to the value of the materials of which they are princi-
pally compafed.

Gauze differs in its formation from other cloths, by having
the threads of the warp croffed over each other, inftead of
lying parallel. -They are turned to the right and left alter-
nately, and each fhot of weft preferves the twine which it
has received.

This effeét is caufed by a fingular mode of producing the
fheds, which cannot eafily be defcribed without the aid of
drawings.

Crofs, or Net Weaving, is a feparate branch of the art, and
requires a loom particularly conftruted for the purpofe.

Spots, brocades, and lappets, are produced by a combina-
tion of the arts of plain, tweeled, and gauze weaving, and
as in every other branch of the art are produced in all their
varieties by different ways of forming the divifion of the
warp by the application of numerous heddles, and their con-
neéions with the treadles which move them. Indeed the

reat fkill of the art confifts in the proper management of
this part of the apparatus of a loom.

- Ribband Weaving.—This was formerly performed by a
fmall common loom, weaving one ribband at a time. Ruib-
bands are commonly ftriped in the length by laying a ftriped
warp, and patterns are produced by changing the colour of
the weft occafionally ; fometimes an ornamented edging is
formed by a fucceffion of open loops at the borders of the
ribband. ~ Figured ribbands are alfo woven by a great num-
ber of treadles, but as they rarely extend to a greater number

than the weaver can manage by his feet, they feldom employ
a draw-loom.

Engine- Loom for weaving Ribbands.—The weavers at Co-
ventry, which is the principal feat of the ribband trade, uni-
verfally employ what they call an engine-loom : it is worked
by the hands and feet like 2 common loom, but weaves twelve,
fixteen, or even twenty ribbands at once. ‘The thuttles are of
courfe fly-thuttles, and are driven by what is called a ladder,
becaufe it is a {fmall frame exadtly like a ladder, which flides
horizontally in a groove in the lay ; and every crofs-bar of
the ladder aéts upon one thuttle in the manner of a pecker :
the ladder has a handle to give it motion.

Another peculiarity of this loom is, that the ribbands are
taken away as they are woven, with very few interruptions
to wind up the work : for this purpofe they condu& the
warps over pulleys, and the ribbands alfo, fo that both hang
down in long loops. Thefe looped parts are conducted
through pulleys, which are loaded with weights, and tend
always to draw the loops down, and keep the warp tight.
The weight which is thus fufpended by the finithed ribband
tends to draw it forwards at every firoke which the lay
makes; and the weight which is {ufpended by the yarn of
the warp is drawn up. When thefe weights have run
through their refpeétive courfes, the weaver muft ftop to
wind up the finithed ribband, and unwind a frefh length of
yarn. In fome looms this is rendered unneceflary by a
fimple mechanifm, which continually winds up the ribband
as faft as it is woven. » »

In 1801 the Society of Arts rewarded Mr. Thomas
Clulow, for an improved loom for weaving figured rib-
bands.

This loom differs from the common figured ribband-
looms in the method of forming the figure, which, in the old
mode, was tedious, from the work being ftopped, whilft the
figure was drawn by hand. .

In the prefent loom, the tire-cords which form the figure
are drawn or worked by a cord or leather-ftrap fixed to the
centre-treadle, which ftrap pafles over two vertical and one
horizontal pulley to- the back of the loom, and has a weight
hung to the end thereof. Upon this ftrap above the weight
is fixed an iron, of a bevel or floping form, which when the
ftrap is pulled up by prefling with the foot upon the treadle,
raifes a wire-lever placed acrofs the main-wheel of the move-
ments placed vertically,and allows this main-wheel to move
one-fourth of its circumference, where it is ftopped by an
iron pin, placed on its rim, and prevented from returning by
a clitch or catch on the edge of the wheel on its right
fide.
Within the rim of the main-wheel is a {mall catch-ftrap
conne@ed with the ftrap above-mentioned ; this catch-ftrap
pulls forward the main-wheel one-fourth of its circum-
ference, until it is ftopped by the wire-lever and one of the
pins on the rim, of which there are four in number in the
ground.

There are alfo four iron pins projeGting from the left fide
of the main-wheel in oppofite quarters of it : thefe aé on a
hanging lever, to the lower part of which a ftring 1s -at-
tached, which paffes behind the box containing the whole
machinery, and raifes four clicks or catches on four rollers,
which permits any one of the four rollers to run back as the
figure may require, each roller by fuch motion drawing up
the number of threads neceffary to form the figure, by cords
extending from thefe rollers over pulleys to the pafs-cords,
which draw the figure.

Machine Loom for Ribbands.—We have before mentioned
M. Vaucanfon’s loom for weaving ten ribbands by a rotatory

motion. We do not know that this is in ufe in this country.
Ff: Mr.



Mr. James Birch invented an improvement on the fwivel-
loom, fo as to weave fatin-guard or figured laces, and re-
ceived a reward from the Society of Arts in 1804. -

This loom is worked by a circular motion of the hands,
without treadles, or any application of the feet.

A wooden bar, to which the hands are applied, works
two cranks on a large iron axle, extending the width of the
loom ; one crank is near each end of the above axis. A fly-
wheel is attached to one of the ends of the axis, to regulate
the motion of the machinery ; an endlefs fcrew is placed
upon the axis, works a ftar-wheel underneath it, which turns
a barrel that has a refemblance to that of a hand-organ, and
has wooden pegs-fixed in different parts around it : thefe
pegs catch upon levers, which draw forward the cords
‘that form the figure, and pull them down by a claw, which
fecures the cords thus brought within its power, and by thofe
means raife the upper geer conneéed with the cords.

In this loom fourteen pieces of fatin-guard or bed-lace
are wove at the fame time, either one pattern and breadth,
or all of different patterns and breadths, as may be re-
quired. The figure may be extended to any number of
fhoots defired.

The loom takes up no more fpace than a common fwivel-
loom, fuch as is employed in plain-work. It appears to
work with eafe and expedition, to make good work, and to
be eafily managed. It does not break or chafe the filk
during its working. The weaver can move to any part of
the front of the loom to infpe& the work, and to continue
the motion during that time ; and the figure or pattern may
be formed double the length of thofe ufually done in the
engine-loom. The loom can be ftopped when required, at
any one fhoot ‘of the fhuttle ; and it will anfwer to weave
articles made of filk, wool, cotton, or linen, or mixtures of
thofe articles, or gold or filver lace, and performs its work
in half the time of an engine-loom.

The want of uniformity in the technical phrafeology of
the art of weaving, and the intricacy of the fubje&, have
compelled us to render our deferiptions far more intricate
and difficult than they otherwife would have been.

We muft acknowledge the affitance which we have de-
rived from the very excellent ¢ Effays on the Art of
Weaving,” by Mr. Duncan, 1808, in 2 vols. 8vo. Itisa
moft curious and valuable publication, embracing almoft
every thing neceffary to be: known concerning the art on
which it profefles to treat ; if we except fome of the recent
improvements in machine-weaving, which are only flightly
noticed.

The French have long excelled in the various branches of
ﬁgure-weaving; but this is more from dexterity of their
weavers than from their machinery. Defcriptions and
drawings of all looms ufed by them, with every detail of
their ftru&ture, will be found in the different articles of
L’Encyclopede Methodique, and Les Arts et Metiers,
D’Art de Fabriquer le Soie, &c.
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