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the pulleys, will be diminished in propottion as the number of parts
in a given harness are increased. It is also obvious, that as each
simple cord is connected, by means of its tail cord, to a correspond-
ing mail in each part, the pattern which is produced will be merely
the same group of figures, repeated as ofien as there are parts in the
harness or mounting.

MOUNTING THE LOOM.

When a harness is to be constructed, as it is termed, a frame,
such as is represented in Fig. 67.

Fig. 67.

I
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must be procured ; and the two upright sides, AA are fustened to
the inside of the loom, one on each side, and in the very same posi-
tion between the cloth and the warp rolls, which the harness is
afierwards to occupy. T'he cross bar of wood or slab stock A* A*,
slides up and down in grooves cut in these side pieces, and may be
4xed with small bolts ut any given height, to suit the position of
the mails after the harness is tied.  In the upper edge of the slab
stock, which is somewhat rounded, is a groove into which the
under ends of the mails are inserted during the process of mounting
the harness.
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This frame being thus adjusted, the operator proceeds to hang
the leads, or connect them to their respective mails. This is
effected by taking one end of the harness twine, cut of the proper
length, through the under hole of the mail, and again through the
upper end of the lead; after which both ends of the twine are
stretched down below the slabstock, one on each side, where they
are knotted, and the knot slipped down to the top of the lead, so as
to be clear of the warp when the sheds are opened ; the distance
between the mail and the lead being about nine inches. A more
durable method of hanging the leads, however, is to take both
ends of the twine through the hole of the lead, and then turning
them backward, one on each side, to knot them together. These
twines or hangers are made of flaxen yarn, from three to nine ends
laid together, and must be well twisted.

The harness leads are made by cutting a piece of sheet lead into
long square slips, and afterwards drawing them through circular
holes of different diameters in a steel plate, till reduced to the re-
quisite size; after the manner of drawing other metallic wires.
They are afterwards cut of to the proper lengths ; and the weight
suitable for any harness is estimated by the number of these pieces
in a pound. 'Thus, for the borders of shawls in the cotton manu-
facture the leads are from fourteen to sixteen inches long, and those
for the bosom or body from eight to ten. 'The weight of leads for a
four thread harness will be about fourteen in the pound for the
borders, if intended for shawls; and from forty-five to fifty-five for
the bosoms, being, however, governed according to the number of
parts into which the harness is tied ; for the greater the number of
parts, the more leads will be attached to each simple cord ; and there-
fore, they must be proportionably lighter, and the contrary. The
leads for the borders of a two thread shawl are the same as those of
the four thread, provided the borders are not gathered; but for
gathered borders, which have double the number of threads attached
to each simple cord, they are from twenty to twenty-five in the
pound, and of the same length as the fourteen to the pound. The
boson or body leads are from fifty to sixty in the pound, according
to the number of parts in a given breadth of the harness and the
number of lashes requisite for the pattern ; for, it is evident that the
more lashes there are on the sinfple, the greater wili be the Jriction
on the simple cords in passing through them; and consequently the
leads must be heavier to sink the mails after being raised. Full
harnesses, in general, require lcads from eighty to a hundred in the
pound for the bedies of shawls, but if the parie inio whick they are
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tied be numerous, the leads are sometimes used as light as a hun-
dred and ten.

When the leads are all hung, and the under ends of the mails
inserted in the grooves of the slabstock, a piece of strong wire, (flat-
tened by passing it between a reed maker’s rollers,) is run through
their eyes, by means of which they are all kept at the same uniform
height. The wire is then tied firmly to the slabstock with pieces
of strong twine, at such distances as are sufficient to prevent the
wire from bending, or allowing any portion of the mails to rise higher
than the others while tying the neck; all of which process will be
apparent by referring to Fig. 67.

When the sleepers are taken through the upper holes of their re-
spective mails they are divided into the parts or portions in which
the harness is to be tied. T'he holes in the harness board are then
counted off for each part or pattern, commencing with the hole
nearest the right hand selvage ; which, if a right hand harness,
will be in the front, as at Fig. 66; but in the backmost row on the
board, if a left hand harncss. Changing the position of this hole
from the front to the back row is effected merely by turning up the
other face of the harness board. Then, if the part be composed of
any number of fives, as 30, 35, 50, &ec. six, seven, ten, &ec. of the
oblique rows are sct off for each part respectively ; but if the part is
not divisible by five, as for example the number 64 ; then, there
must be thirteen oblique rows appropriated to each part, which will
leave one hole empty at the end of cach, as was formerly observed.
The sleepers are now taken up through the harness board in regular
succession.

The board is next fixed very firmly in the centre of the loom,
exactly in the same situation in which it is afterwards to remain,
and at the height of about 8} inches above the mails. The sleepers,
which are made of the sume twine as the hangers, are in length,
from the mails to the knots above the harness board, about 16§
inches. "The position of the harness in the loom will depend in a
great measure on the nature of the work in which it is to be em-
ployed. 'Thus, for example, a pressure harness must stand further
than a full harness from the breast-beam ; which is that wooden
bar over which the cloth passes to the receiving roll.  The common
distance of a pressure harness from the breast-beam is about twenty-
two inches; und a full harness eighteen inches ; and of a seeding
harness, which in general is placed before the ground leaves about
twelve inches. 'T'he height of the muails in a full harness is about
three-fourths of an inch below the level of the breast-beam ; in the
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split and four thread harmess the mails should stand about one inch
and a quarter below this level, and to these respective heights the
harness board must be accurately adjusted.

The mails being now divided into parts, the sleepers of the first
part are laid over the edge of the harness board on one side, and
those of the second on the other, and so on alternately, that each
part may be kept distinct from the others ; then the twine or slecper
attached to each mail, being now double, is knotted to its respective
neck twine ; which must be cut of a length sufficient to reach from
these knots to the ends of the tail cords at the neck. This process
i8 called beeting the harness. 'These neck twines are made of three
ends of flax yarn, well twisted, and weigh from two and a half to
five and a half ounces per hank of four cuts : the coarse twine being
employed for those hamesses which are divided into the fewest parts.
These neck twines, however, will vary in length according to the
width of the harness. For example, for a harness fifty-four inches
wide, the neck twines may be five feet six inches long.

In the process of beeting the harness the snitch knot used on the
treadle cords in tweeling, &c. is mostly employed, to enable the
weaver to adjust any of the twines that may have been slacker or
tighter tied than the others; and this is effected when the neck
twines are single, which is commonly the case for light fabrics, by
casting a loop knot on one end and forming it into a snitch, through
which the two ends of the aleeper are taken and knotted in the usual
way, lo prevent them from slipping. In some harnesses, however,
which are intended for stouter fabrics, the neck twines are taken
double through the hole board ; in which case the two ends of the
sleeper are tied together, and formed. into a-snitch, inte which :the
two ends of the neck twine are inserted, and afterwards knotted.

Beforo the operator can proceed furthier, the tail must be warped;
which is effected by winding the iwine round two nails or pins,
fixed in the wall of a house at 8 distance from each. other equal to
the whole length of the tail, and this is commonly about cighteen
feet; though some tails are now made as short as fourteen. This
part of the draw loom is made of what is termed by the spinners of
this article, unlaid twine, a quality. which prevents it from untwist-
ing after it is tied to the neck twines of the harness.

When the requisite number of ait cords, whick musi slwzys de
equal to the number of mails that are to rise independently of
each other, are thus laid together, a lease, as in warping, (see Fig.
3, Section 1st.) is formed at one end, and the loops cut at the other:
2t the lease end the loope 2re sevarated inte amall vatcels. corn-
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monly five in each, and formed into snitches, by which they are
fastened at equal distances round the tail stick so that they may
stand nearly equal to the breadth of the tail. This piece of wood
or tail stick is fastened to the ceiling of the shop where the tail ter-
minates. 'The other ends of the tail cords are taken through the
pulley box, with the assistance of a small hook, in the following
order : supposing the tail cords to be numbered 1,2, 3,4, 5, 6, 7, 8,
9 and 10, from the bottom of the back row at A to the top at B, (see
Fig. 64,) then the first ten cords will pass over the pulleys from 1 to
10. respectively ; the second ten cords over the pulleys 11 to 20;
the third ten over 21 to 30 : and so on, always commencing each
row of pulleys at the lower part of the box A.* All these arrange-
ments being made, and a wooden frame called mounters or justers,
such as that employed in mounting leaves with coupers, is fixed to
the cape of the loom and over the tail at W, to keep the cords
equally tight and at the proper angle, the harness is then ready
for tying.

In the plan of a harness Fig. 63, it will be observed, that there
are ten mails numbered on the edge of the harness board, which is
repeated four times, indicating that the harness is tied in four parts
of ten mails each, which supposes only one row of holes in the har-
pess board. But as there are five such holes in the board Fig. 66,
though, to save room in the representation, there are only sixteen
oblique rows, the harness may be calculated upon fifty mails for
each part, which, though still on a limited scale, will be sufficient
to explain the principles upon which the draw loom is mounted.
Either one or more assistants, as the extent of the harness may re-
quire, are stationed at the side of the harness board, to take up the
twines in the order in which they occur, and hand them to the per-
son who ties the neck. In this example the right hand twine of
each part is sclected and given to the operator, who ties all theso
four twines to the tail cord numbered 1, or that which passes over
the first pulley in the box, as already mentivned. By the time this
is tied the second twine of each part in succession is ready to be
handed up, which the operator ties to the second tail cord marked
2,and so on with the others till the fifty be tied ; which, in this ex-
ample, occupy one half of the box. (See Fig. 64.) It must still
be remembered, however, that when the first ten tail cords are tied
which complete the first row of pulleys, the operator must again
commence at the bottom of the box, as at first.

The knot here employed is formed by taking the four neck
{wines in one hand and the end of the tail cord in the other ; then,



162 THE ART.OF. WEAVING,

laying the former. over the latter, he takes the turn of a knot on the
upper part of the tail cord, or that immediately above the figures
1,2,3,4,5,6,7,8 9and 10, in the drawing Fig. 63, with the
part which he holds in his hand ; then another knot round the
same with the ends of the neck twines.

The principal care to be taken in tying the neck is, that the
twines from the different parts be equally tight, and that the knots
be all in the same horizontal line, sufficiently far below the pulleys
to prevent their coming in contact when any part of the harness is
raised to form the shed or sheds. - 'To assist the operator in this, -he
places a rule or scale along the inside of the carriage, in the posi-
tion U O, in a line with one edge of which he ties his knots; and
this scale he shifts forward as each row of cords is tied. On the
same scale are marked the distances at which the ends of the tail
cords should descend vertically, so that the harness may hang per-
fectly plumb in the loom after it is completed. Before the tying
commences, however, a lead is suspended by a piece of twine from
the centre of the pulley box E, to which the centre of the harness is
accurately adjusted ; or, which is more accurate, two leads are sus-
pended, one over. the fifth, and the other over the sixth pulley, at the
centre of the box, counting from the bottom, and half the distance
between these will be the position of the centre of the harness
board. o : :

The next process is to warp and apply the simple, which is pre-
pared in every respect in the same manner as the tail, though only
about six feet ten inches or seven feet long, less or more, according
to the height of the shop; it has also a lease, formed at its lower
end, for the convenience of selecting the cords when required : this
lease, however, is merely temporary, being retained no longer than
while the simple is tying to the tail; from which it can at any
time be recovered when it again becomes necessary. The operator
now ties each cord of the simple to its corresponding tail cord at W,
(see Vig. 63) each of the cords being readily found in succession
from its respective place in the lease. In order, however, that the
knots of the simple may not be too much crowded on the tail, the
simple cords are usually tied in two, or three, or more rows, ac-
cording to the number of cords which it contains, as represented at
W in the Fig.

The simple is made of what is termed laid twine, which dis-
tinguishes it from that of the tail, and weighs from twenty to
twenty-seven hanks in the pound, but in every other respect it is
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the same as the tail twine formerly described, consequently one
hank will preduce twenty simple cords seven feet long.

'The lashes 11T are formed by taking the lash twine around
certain portions of the simple cords as explained under the head of
reading or lashing the pattern, Iig. 70, aud which, as formerly
noticed, serve to select the cords of each particular shed. Each
wrn of the lash twine round any part of the simple is called a tack,
and the whole number of tacks requisite for one shed constitute a
lash.

Lash twine is now commonly made of cotton yarn, about Na. 48,
water twisted, and from six to eighteen plics laid together, and
moderately twisted ; for too much twist causes the twine to curl on
the simple and obstruct the draw boy's progress. The twine com-
posed of the greater number of ends is chiefly employed for stout
fabrics, or when only few lashes are requisite for the pattern ; but
the more lashes there are on the simple the finer is the kind of
twine which is applied, to occupy less space, as well as to afford the
draw boy suflicient room to work.

‘T'he length of the lashes, exclusive of the heads, is commonly
from eight to twelve inches, according to the breadth of the simple ;
for were short lashes, for example, to be employed on a broad simple,
the simple cords on each side would be drawn into ah oblique posi-
tion by the draw boy’s hand, before they could be brought to act
along with those in the centre, and consequently form a very irre-’
gular shed.

The heads NNN are small pieces of twine, which, as formerly
observed, connect the lashes together and the gut cord on which
they are made to slide up or down at pleasure ; each lush having
its respective head.  "'hese heads are made of foot twine when only
few lashes are necessary, but of snitch twine when they are more
numerous.  ‘I'he length of twine requisite for each head is from
nine to ten inches ; and when the two ends ave laid together and
knotted, the length in the double state will be from four to four and
a half inclies. The head is taken through a snitch forined by the
loops of the lash, and is prevented from slipping by the knot on the.
end.  On the loop ¢nd is forined a noose which runs on the gut
cords. : '

The bridles K K, which are tied to the heads for the purpose of
drawing the lashes down or up in regulir succession, are made of
snitch twine, and are commonly from nine to thirteen inches be-
tween the heads; the longer ones being necessary where the draw
boy employs what is ermed a dog or devil.

20
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The gut cord L, which extends from the floor to the ceiling of the
shop, or at least to the height of the tail, is generally composed of
three, four, five, or more smaller cords, laid together without any
twist. Thoee made of cotton are preferred to those made of flax or
hemp, on account of its softness, and having less tendency to cut
the heads of the lashes.

For the smaller sized patterns, which require only a few lashes,
one gut cord is fully sufficient ; but when the lashes become more
numerous it is customary to have two, and the heads are attached
to them alternately, as represented in Fig. 68.

Moreover, all covered work requires additional .gut cords, one for
each cover or colour. _

When four or more gut cords would be necessary, however, it is
now common to employ only iwo, and to put on the lashes with
cross bridles. These will be easily understood by referring to 'ig. 69,

Fig. 68.
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in which W, and X are two gut cords, placed at the disiance or
eleven or thirteen inches from eagh other, according to the number,
of covers ar;ugTiety of ,,mo,a-s in e, pagierp, t]xc crasy brigiss exy
tend horizontaily from A io E or from. T ‘0 O balween hs two gut
cords, on which they can be shifted up and down by the daraw boy
at pleasure. They are made of seine twine, two ends laid together,
and a knot tied for fixing the head of each colouring lash, at the
distance ¢f one inch from eacb cthar - these ai the end being 200w
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by the Figs. of reference, 1,2, 3,4 and 5. Thus, if the lash at 1
were for green, at 2 for dark blue, at 3 for red, ut 4 for yellow, and
at 5 for light blue, then, when the draw boy takes down the cross
bridle D O, on which there are lashes for all the five colours, and
which he draws in succession, beginning with the lash 1 for the
green, 2 for the dark Dblue, 3 for the red, 4 for the yellow, and 6 for
the light blue; he then shifts down this cross bridle, and replaces
it with the one marked A E: but on this the lash 4, for the yellow
is wanting, so that he has only the lashes 1, 2, 3 and 6 to draw in
succession on this bridle, for the green, dark blue, red, and light
blue, respectively.

By referring again to Fig. 63 it will be observed, that as the
twines incline from the harness board to the neck in very different
angles, those towards the selvages, especially if broad harnesses,
being much more oblique than those near the centre ; it will follow,
that when any portion of the simple cords is drawn down to form
a shed, all the mails cannot rise to the same elevation ; and, there-
fore, the sheds thus formed will be not only very irregular, but in
many cases wholly impervious to the shuttle. T'o obviate this in-
convenience, two wooden rollers are placed in each space between
the rows of tail cords at the neck, or at the knots 1, 2, 3, 4, 5, 6, 7,
8,9 and 10, one on cach side of a row; and the ends of these rollers
tern on two pieces of wood, one fixed on each side of the carriage
at U O. By this means all the harness twines, however oblique,
will rise vertically between the rollers, and consequently all the
mails will be raised to the same uniform height in opening the sheds.

When.the harness and all its appendages are completed; it is dis-
engaged from the frame in which it was built ; the frame of wood .
or justers which was fixed above the tail at W removed ; the wire
draws out of the mails ; and the slabstock taken out of the hangers.
But in order to preserve the progressive order of the mails for draw-
ing.in the warp, a shaft or rod must be introduced into the place of
the slebstock before it is taken out ; by which means the mails will
ome io the weaver’s hand in regular succession as he has occasion
for them in entering his warp, without the necessity of having re-
course to the harness board. The harness should now retain the
very same position which it occupied while fixed in the frame, both
with respect to the height of the mails and their distance from the
yarn roll and breast-beam.

‘The process of drawing the warp through a harness does not
Jifer from that formerly explained under tweeling, Figs. 18, 21, 24,
27, 28, 29, 30, 31 and 32 (which sec;) always drawing the

A
26,2
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first thread on the back leaf, and so on to the front until ihe leaves
of headles have been gone over ; beginning again at the back leaf
and drawing towards the front, and repeating the operation uncl
the whole warp be entered. This is the case always in shawls,
damask, and many other kinds of weaving. After the warp is
taken through the - harness, however, a new lease must be forced
through the eyes or mails, from the rods behind, for the purpose of.
waking it through the ground leaves.

When the tail of a harness exiends across the.shop on the

weaver's right hand, while on his seat, as in the example Fig. 63,
it is termed a right hand harness; but, were the situation of the
loom to require it to be tied on the opposite side of the shop, it would
then be denominated a left and harness ;- all the tail and simpie
cords would retain their relative positions and connections, only
what is here the top of the pulley box would becomne the botiom,
and the right hand side of the siiple in the present case would be-
come the left. 'This distinction must be particularly attended tc in
reading the pattern on the simple ; which will be further explained
under the head of reading or lashing patterrs.
It may be again observed, that in Iig. 63 the tying of the har-
ness commenced at one side, or at ihe figure 1 in the harness board
in each part, and continued in regular succession till finished.
This is the most common form of the harness, though cther varie-
ties are occasionally adopted. 1llad, for example, the mails num-
bered 1 in the two parts on the right, and these numbered 10 in
the two parts on the left, been tied to the first iail cord or inat
marked 1 at the neck, and the others in regular order froin the cut-
sides toward the centre, this would be denominated & gatiered
harness; and would produce this effect, that whatever positions the
patterns assumed in the two right hand parts, they wou'd stand re-
versed on the other twe ;. o, if gtripes were io run diagonally iror
the right side ir, the former twe, they would change, theiz diregtion
in the two latter, and meet in the centre of the wek. In harnesses
of this kind, however, it will always be found advantageous to ier-
minate the tying with an edd maii in the centre, whick prevents
‘the appearance of teething,*

Again, were the same example (Fig. 63) ic be iaken ior the
bosom of a shawl, and that a border of fifty mails were to be addeq,
it is obvicus that an additicnal «ail and simple of fifty cords zach
would be requisite ; which would exactly fill the pulley box repre-

™
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sented in Fig. 64 ; and the tie of the harness would be said to be
fifty border and fifty body.

In this case the fifty pulleys in the back part of the box at A, B,
C, D, would be appropriated to the border, and the remaining fifty
to the body.

In tying a harness for shawls of this kind, the operator may
commence either with the border or hody. If he begin with the
border the tail cord which passes over the first pulley, number 1 in
Fig. 64, is tied at the first neck twine of each border or those at the
extremities of the harness board at A and K’ (Fig. 66.) The
second tail cord is tied to the second neck twine of each border,
counting from the two selvages, and so on with the others till the
borders be tied; observing, as formerly directed, that when the
first ten cords in the pulley box are tied, to commence the second
ten at the bottoin of the box, and consequently the border will end
at C. After the border is tied, the body begins with the tail cord
which passes over the fifty-first pulley or the first in the body part,
C, D, K, F, and proceeds in every respect as has been already ex-
plained.

Had the tying commenced with the body, the process would
have begun with the tail cord which passes over the first pulley at
the corner of the box, or that which was last in the preceding
method, and proceeded on in the contrary direction till finished ;
and then the border would begin with that tail cord which passes
over the first pulley at the left hand in the sixth row, counting
from the front; and in this case the harness twines nearest the
selvages would be the last tied. Hence it is evident, that in tying
the borders the right hand mail on one side, and the left hand mail
on the other, are connected to the first tail cord ; the second of each
in succession, to the second tail cord, &c: but, in the body the
tying of each part always commences at one side and proceeds
regularly to the other, except in the case of a gathered harness,
which would have continued inward to the centre, or outward to
the selvages, in the same manner as the borders.

READING OR LASHING PATTERNS.

This operation, from the complexity of the patterns, and the ne-
cessity of accuracy, requires close attention.

‘The lower end of the simples A is fastened to the cross bar B in
the reading or lashing frame, a very correct representation of which
is given in Fig. 70,
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Fig 70.»
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and each simple cord is afterwards placed in a separate interval of
the reed C C; which is open at one side so as to resemble a comb.

* We have been nt great paine to make this machine (as well as all the
others described in this work) worthy the attention of the manufacturers of
this country ; and we doubt not that our endeavors to please them in this par-
ticular will be properly appreciated. We have not slavishly followed in the
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This reed must be made of such a fineness that each cord of the
gimple A may stand directly opposite to that space of the design
paper to which it corresponds in the pattern, with allowance for one
empty interval of the reed at the end of each design, but this does
not appear in the drawing (Flig. 70.)* I'he pattern is now placed
above the reed, as shown in the Mig. and over it the straight edge
E E is made to slide up and down in grooves cut in the sides of the
frame at [* F.

T'hese arrangements being made, and the straight edge E I fixed
above the space of the design paper that represents the first lash,
the operator fastens one end of the lash twine round the pin G, in
such a manner that he can disengage it again at pleasure ; then,
after counting off such spaces at the left of the design as are to be
omitted, if any, he takes a turn of the lash twine round the first
parcel of simple cords that are to be taken for the lash, bringing the
loop of the twine over the pin G; then round the next parcel of
cords that are to be taken, and again bringing the loop of the twine
over the pin G ; and so on, alternately, until the lash be completed ;
taking care at the same lime, never to take above six or seven cords
of the simple into one tack or loop of the twine ; for, when a greater
number of cords come together they must be divided into diflerent
tacks, not exceeding either of these numbers in cach. After the
lash has been applied in this manner, the two ends of the lash twine
are knotted together, close to the pin Gi; which is now taken out,
and the loop that it has formed is twisted round and made into a
snitch, for the purpose of fastening it to the head.  T'he lash is now
pushed down behind the board H H, to ntake room for another.

In the example given in Fig. 70, the pattern J J would require a
simple containing 38 cords, as it consists of that number of sinall
squares in the breadth ; and as there are six colours in it, we shall
suppose cross bridles to be employed. It is placed in the frame and
adjusted to the simple, as already mentioned.  "The lasher, after
fastening one end of his twine to the pin G, counts off’ 30 cords at

track of our predecessors by copying verbatim the matter furnished by men
totally incompetent to the task.  'We have spared neither expense nor labour
in endeavouring to make this Work, in all respects, of sterling utility ; and
we rest our case in the hands of practical weavers and manufacturers.

* 1t is customary to have 9 dents in the reed or conh, C C on the same
epace aa one of the designs, 8 by 8. 'P'his enables the reader or lusher of the
puttern to lepve every ninth interval of the reed empty, and thus to distin-
guish more easily the termination of each design.  T'he same principle is ap-
plied whatever be the kind of design paper used.
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the left side of the simple, corresponding to the 30 blank spaces or
ground on the first line of the pattern at the bottom ; then takes a
turn of the twine round the next 5 cords, which are black ; brings
the Joop over the pin G; and passes the 3 last cords, which are
blank. The two ends of the lash twine are now to be knotted to-
gether ; the pin G taken out ; the loop twisted ; (it is unnecessary
to twist 2 lash of one tack, although all larger ones require it) and
the lash put upon the first head of the bridle, or that marked 1,
(Fig. 69 ;) which bridle being thus finished, as there is only one
colour in the first line, is then put behind the board HH. 'T'he
gecond line contains two colours, red and black, and after the
straight edge has been shifted to its proper position for this line, the
lasher again proceeds with the black by passing 19 cords to the left
and taking the twentieth ; he passes the next 8 and tukes 5 which
are black ; and as the last 5 on the line are blank, they are like-
wise passed ; and the lash, being completed, he attaches it to the
first head of the second bridle, as formerly. The red lash on the
same line is now to be formed. He passes three cords, and
takes 2 red ones, which follow ; and this finishes the second line
of the pattern, as the rest of it is all ground, except the black,
which was taken in the previous lash. lle fasiens the red lash
to the second head, or that marked 2 on the second bridle ; which
bridie he puts behind the board H H, as he did the first; and
g0 on till the pattern be finished ; bearing aiways in mind, as be-
fore ohserved, that every colour must have a lash exclusively leo
itself, and they must all be drawn in regular order by the draw
boy.

By looking over ihe pattern it will be noticed that there are :wo
cords of green on ihe fourth line fromn the bottom, in addition te the
black and red, s¢ that there must be three lashes on the correspond-
ing bridle. On the fourth line there must be four, as the bLlue
comes in extra upon it ; and on the sixth line five will be required,
as it containg two cords of yellow. The pink begins or the seven-
teenth line, and, as ali the colours are upon i, there wili ke wix
lashes on the bridie.” Theraier I I is represented in the drawing
as being just above the twelfth line, which only contains black and
green, and consequently but two lashes will be necessary for e
line.

¢ In Fig. 69 only five heads are represented on the cross bridles, although
there are six colours in the pattern, Kig. 70; but, of course, the operaior will
use as many as he has covers or colours i his patiero.
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Although, in these examples, the instructions are given to take
the painted parts of the design, yet in some cases it is of advantage
to the weaver (o take the ground simples or the blanks, and pass
the painted parts, especially when they are heavier to draw than
the ground ; and in others, it is absolutely necessary, as in shawls
for instance, the pattern of the side borders of which iy thrown up
by the warp, and of the cross borders by the weft; for in the one
the flower is taken, and in the other the ground.

It may be here observed, that the cross bar or board H H in the
frame, should be somewhat circular at the back, that when the
simple cords are spread round it, the lashes may be all of an equal
length from the simples to the pin G; The board HH should be
moveable in the side pieces at I I, so that it may be regulated ac-
cording to the intended length of the lashes.

"The loom is worked by two persons, one of whom pulls the
lashes and simples to form the pattern, and the other manages the
treadles, shuttles and lay. "The ground mounting is exactly the
same in every respect as in damask weaving, (which see,) and
the number of leaves is, of course, equal to one set of the tweel.
For the ordinary quality of damasks five leaves are commonly
used,” as at K K Fig. 65; but many of the finest are wrought with
eight.

"The person who pulls the lashes draws the first bridle down;
and then, by pulling the simples of the first lash, and consequently
the tail, raises that part of the harness which is attached to the
latter : the weaver then works until a change of the pattern be-
comes necessary ; the draw-boy slacks those cords of the simple
which he last pulled, and pulls the siinple cords of the second lash,
as before : the weaver proceeds to work until another change is re-
quired ; and so on to the end of his pattern.

When the mounting of the draw loom is very extensive, it is
found necessary to employ from two to ten, or more, boxes of pul-
leys, and as many draw-hoys ; for, were the whole number of pul-
leys placed in one box or fraine, it would be extended to a very in-
convenient size. T’hese are placed parallel to each other, and an
equal portion of the cordage is conducted over each.

SCOTCH COUNTERPOISE HARNESS.

The next weaving machine, in order, which merits our attention
is that invented by the late ingenious Jumes Cross of Paisley (Scot-

¢ In this case these form what is generally called a bastard tweel.

21
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land.) This machine is known by the name of  Cross’s Counter-
poise Harness ;” and its object is to supersede the use of draw boys.
In the various branches of fizured work to which the draw loom is
applicable, this object has long been a desideratum; and many at-
tempts have been made, especially in Scotland, towards its accom-
plishment, but nearly all of them have either proved abortive, or at
least have been confined to particular branches of the manufacture.
Since the introduction of the Jacquard machine into England by
Stephen Wilson, (brother to Samuel Wilson, late Lord Mayor of
London,) even Cross’s machine seems to have gone out of use; but
from its great ingenuity, and evident utility, in many respects, we
have neither spared trouble nor expense in preparing new drawings,
and in remodeling the description of it, from the original account
given in the Edinburgh Encyclopedia ; and we trust that these
will enable the reader to comprehend with ease its various parts,
both in detail and in combination.

This machine consists of three distinct parts; one properly
called the counterpoise harness, another, an apparatus for prepar-
ing the lashes, and the third, a treading machine. Fig. 71, is
a front elevation of these three parts connected together as they
stand in the loom when it is at rest. The harness F' is in all re-
spects like that of the common draw loom, already explained, till it
reaches the neck, where the counterpoise apparatus commences.
The principal part of this apparatus is contained in the upright
frame AA, and the whole is supported by the carriage I E, which
rests on the capes of the loom, as in the common draw loom. In
the frame A A are four boards e, u, v, 4, which are perforated with 2
number of corresponding holes, equal to the tie of the harness or
size of the simple. 'The two boards ¢, i, (the top and bottom ones)
are mortised into the cross rails d, d, which are let inio the upright
frame A A ; the former called the suspension board (the top board e}
from its bearing the weight of the harness and leads, and the latier
() the neck, or directing board, as it answers the purpose of rollers,
as well as keeps the cords at reguiar distances. The cther twe
boards u, v, are called trap boards, end are mortised into ihe move-
able bars m, m, called the arms of the trap boards, have their holes
of a sufficient size, about a quarter of an inch in diameter, o allow
the knots on the cords ¢, o pass freely through them ; 21d a: the
side nexi the simple, there is & saw draught, or cut in the sdgs of
each hole, to adinit the cords, but to support the knots as represented
in Fig. 72.
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They are fastened to the suspension or top board e, by means of the
holes made for that purpose, and are taken down. through both of
the trap boards to the neck ¢, where they are tied to the harness.
K K are two circular pieces of wood, called rotators, which revolve
on iron axles, that run through to the opposite side of the frame L,
where other rotators are similarly fixed. 2z, z, z, 2, are small bars
or arms of wood, called pushers, and which connect the trap board
arms to the rotators on each side of the frame Is. The rotators K K
are connected together by means of an arm or rod (one on each side
of the carriage) and a small leather belt or strap at each end of it,
which takes a turn round each of the rotators. The connecting arm
or rod is placed just above the rotators, and works in a guide, which
allows it to slide to the right or left, according to the alternate mo-
tion of the rotators, so that whatever motion is communicated to any
one of these, it is instantancously transmitted to the other, and thus
a uniformity of action is constantly kept up. L is a bar of wood,
with a corresponding one at the other side of the frame, on which the
axles of the rotators revolve, and their height is regulated by the
nuts and screws y, y.

The process of tying the counterpoise is the same as in the com-
mon draw loom ; for the workman commences tying at the back
row of the holes in the neck board i, and the other rows follow in
succession ; always beginning each row at the same side of the
board at which the tying commenced, as from a, to b, if it com-
menced at a, &c. as in the pulley box of the draw loom (Fig 64.)
In the Fig. 71 there are only two of the knot cords tied to their
harness twines I, the first and last of each row, to prevent confusion.
a, a, is the harness board, G the headles, and &, and ¢, marches.

Now, it is evident, that when the rotators K K are turned round
to the right, which is effected by means of a cord connected tc a
treadle, the pushers 2z, will raise the upper trap board u, and sink
the under trap board v ; and when the rotators are turned the con-
trary way, the motion of the trap boards will be reversed. Conse-
quently, were a portion of the knot cords drawn intc the saw-
draughts of one trap board for one iash, and the knot cords of
another lash into the other trap board, one spotting shed would be
rising while the preceding one would be sinking ; and this is the
principle of the counterpoise harness.

The next part of the machine is that for drawing the xnet corde
into the saw cuis, and is chiefly contained in the frame between A
and B (IMig. 71.) In this apparatus, the simple r, r, is extended
horizontally at the top of the frame AB, each simple being tied to



DRAW LOOM, 166

its respective knot cord above the neck : afterwards it is continued,
by the addition of other pieces of twine to ¢, where it is supported
by a half leaf of headles, and again to the wall or shop window,
where the ends are fastened. At p are leads, one attached to each
cord, to recover the knot cords after the draught, and /, a board
with holes in it for regulating their distances. s, s, are gut cords
for keeping the heads of the bridles open for the hooks. S?is the
lash driver cross-piecce, and R the shaft which communicates the
motion from the pulley 'I', which is operated upon by a treadle, and
on the axle of which are a number of eccentric pulleys, one for
each cover or colour, for gaining power in the preparation of the
lashes. The form of these pulleys, or rather tappets will be seen at
Fig. 73.

Fig. 74 is a front view of the lash driver ; showing likewise the
manner in which the lashes, simple, and cross bridles are connected.
"T'he dots at a, represent the ends of the simple, b the lashes, ¢,
the heads of the lashes, and e, cross bridles.. The position of the
hooks 4" as seen in Fig. 75,

Fig. 75.

are iron pins which drive the lashes to their proper place for the
draught or opening of the shed. 4, &, are the small castors on
which the lash driver moves. Fig. 75 is a view of one of the tum-
blers or levers, in which is fastened the hook a'for pulling down
the lash. The two parts @' and b, as seen in Fig. 75, are opened
by cords connected to the treadles when they are in the position to
catch the head of the lash, but shut again by their own gravity, as
in the Fig. before the lash is pulled down. T'here is one of these
levers for each cover or colour. P (Fig. 71) is the frame in which
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these levers are placed, and which will be seen to more advantage

at Fig. 76,
Fig. 76.

1 |

where 1, 2, 3 and 4, are the ends of the levers, and the small pul-
leys i, have cords running over them, to recover the levers after the -
lash is drawn. A (Fig. 71) is the escapement for opening the
hooks, and allowing one set of lashes to escape and another to en-
ter. Q (Fig. 71) is a roller flattened on one side, to allow the
levers to play when the machine is working. This roller has a
string connected to the escapement and another to the hook presser.
In the hook presser are wires fixed that press on the under pari of
the hooks. These different parts are put in motion by means of
treadles and marches, as in the ordinary way of mounting fancy
looms.

The treading machine is next to be explained ; the frame sf
which is seen at H, Fig. 71, but the several parts are more distinctly
represented at Fig. 77,

Fig. T1.
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the principal of which are as follow : 1, is a knee shaft; 2, short
marches, one for each leaf of the ground harness or headles; 3, a
couper for turning the trap board 5 ; 4, a long march for working
the drawing machine. a, ¢, 1, o, are the ends of thetreadles: ais
for opening a flowering or counterpoise shed. 5 is one of the wheels
or pulleys of the trap boards, represented at ¢, Fig. 78.

Fig. 8.

6 are the knots (see Fig. 77,) on the raising and sinking cords, and
7 are mails attached to them. 8is a weight for recovering the ma-
chine, and 9 are weights for balancing the mounting, (see Fig. 77,)
10, 10, are boards pierced with holes for conducting the knot cords,
one of which is seen at 10, Fig. 79.

Fig. 19.
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¢, ¢, are weights for balancing the conducting cords ; w, a cord for
conduciing the preesing kmot cords ; y, for conducting the raising

I
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kot cords, and , weights.for keeping the knot cords tight, (see
Fig. 77.) e, Fig..78,.is a view of the trap board, and b, of the
pressing board, each with their holes and saw draughts, where the
knot cords play. Fig. 79, is a side view of the machine, in which
1, 2, 3 and 4, are the ends of the ghafts, marches, and couper, re-
presented in Fig. 77, with the same figures of reference. The
tweeling cords are tied to the marthes 2, brought down through the
board 10, (see Figs. 77 and 79,) and attached to the mails 7, which
guide the knot cords into the saw draughts., These cords are ar-
ranged according to the plan of the tweel to be woven. Asoande
(see Fig. 78) are the two treadles for the ground, when either of
them is pressed down, the pulley b is turned round, and opens a
shed, and while one foot is tread, the other prepares the knot cords
for the next change of pattern to be woven, &c.

DESIGN AND COLOURING.

“ Learn hence to paint the parts that meet the view
In spheriod forms, of light and equal hue:
While {rom the light receding or the eye,
The working outlines take a fainter dye,
Lost and confused progressively they fade,
Not fall precipitate from light to shade;
Thie nature dictates, and this taste pursues,
Studious in gradual gloom her lights to lose,
The various whole with softening tints to fill,
As if one single head employed her skill.”
Du Fresnov.

Mr. Smith, one of the principal silk -merchants in London, stated
in his evidence before g cqmmittee of the House of Commons, that
in fancy silks the syperiority of the patterns ip French fabrics, oc-
casioned the sales to be in the proportion of one half or more over
the English ; that in fancy ribbands, three-fourths of those sold were
of French manufacture, and obtained public favour solely on ac-
count of superior design; | . .

James Skene, Esq.,-of Rubislaw, secretary to the Board of Trus-
tees for the encouragement of manufactures .in Scotland, says, “It
appears to me that ope thing in which the British manufacturer is
most deficient is, a knowledge of colours. | At present, as far as my
acquaintance with manufactures goes, 1 believe they copy their pat-
terns entirely from France; in doing which, if they introduce any
ulteration; they often spoil them; and we know quite well thay nuy
deviation from the regular established and fixed rules to harnonize
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colours, produces the same effect to the eye, as any deviation in mu-
sic from the harmony of notes: and, in placing our manufactures or
fancy goods, along with French fancy articles of the same nature,
it has often struck me as a remarkable circumstance, to see how
very little those rules, which are exceedingly simple, are attended to
in the English copies.” ]

Mr. Crabb, a designer of paper hangings in London, states, that
the designs of the Irench room papers are superior in accuracy of
drawing to those of the Fuglish: and that the colours are arranged
upon some fixed principle by the French artisan: while in Great
Britain, the workmen, not being sufficiently instructed, Jabours more
at random until he obtains the eflect he wishes, and this may be as
often wrong as right.

Charles "Toplis, Esq., a vice president of the London Mechanics’
Institute, and one of the directors of the Museum of National Manu-
factures, says, “ Many important branches of manuficture call for
careful cultivation of the eye, for the purpose of arranging, assorting,
and contrasting colours ; which as an afliir of taste, calls for some
portion of a painter’s education.”  And he adds, “ whatever partakes
of the nature of ornament, will only be appreciated in a refined eye,
ag it is characterised by grace and elegance of design; and by deli-
cacy and precision of execution.”

It is no doubt true, that the cultivation of the fine arts will, in
course of time, improve the perception and taste of a nation, from
the highest to the lowest grades of society ; this is, however, the
work of ages: but the present state of our American manufactures
demands an émmediate improvement in this particular.

We believe this want of ornamental designers to arise as much
from the nature of the instruction given, as from the want of oppor-
wnities aflorded for study. It is seldom that the young men who
are admitted to our drawing academies, consider their studics as
merely intended to improve them in the useful arts to which they
may be bred.  They almost always imbibe the idea of rising into a
higher sphere, and secem to have no other ulterior object in their
studies, than to leave their humble calling, at the conclusion of their
apprenticeship, and become artisty.

We speak fromn particular facts which have come under our ob-
servittion. :

Many an industrious young man, of ordinary talent, but possess-
ing suflicient to have raised him to the head of ornamental paint-
ing, we have known to sacritice himself to a life of penury and neg-
lect, from this vain idea.

22
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Various reasons may be assigned for the prevalence of this mania
among young men who have had opportunities of studying the art
of drawing : the flattery of their friends; injudicious patrenage ; the
desire to become, by the quickest and easiest mcans, a gentleman ;
and many others, over which no national institution can have any
control.

T'he most prominent cause, however, seems to be, that nothing is
reckoned a work of art unless it be a picture. No matter how supe-
rior an ornamental design may be, or how much study or know-
ledge may have been required to produce it, still the production of
such, although it may increase the wealth of the individual, cannot
raise him one step in the scale of society ; he is only a mechanic in
the eyes of the public.

On the other hand, no sooner does the youth lay aside his usefui
implements, and dash off upon canvass something like a landscape,
often with no eye to nature, but in servile imitation to some popular
painter, than he seems to be by common consent raised to the dignity
of artist. In short, those branches of the fine arts that are applica-
ble to manufacture and other departments of useful industry, do not
obtain in the United States that relative situation to the more intel-
lectual and higher branches, to which they are fairiy entitled. The
case is different in Italy, for in the Academy of the Fine Arts at
Venice there are distinct professors in the following departments of
art: Architecture, Painting, Sculpture, Engraving, Perspective, 2nd
Ornament, and that in this latter branch the pupils are so numerous
that the professor requires an assistant. Their examples are not
only the best ornamental models of antiquity, but fruit, flowers and
foliage. Every fifteen days they are each required to make an ori-
ginal design, within a given number of hours, precautions heing
taken to prevent deception; and, according to its merits, advance-
ment and preference are bestowed.

A learned writer states that “the town of Lyons is so conscicus
of the value of such studies thai it contributes 20,000 francs per an-
num to the government establishment of the school of arts, whicn
takes charge of every youth who shows an’aptitude for drawing or
imitative design, of any kind applicable to manufactures. ilence,
all the eminent painters, scuipters, ever botanisis and florisis of
Lyons, beccme eventually assccizied wilh the staple trade, ard to-
vote to it their happiest conceptions.”

The Chinese seem to surpass all others in directing the studies of
their youth distinctly to their ulterior object.

A writer on peinting, in “ Arnoid’s Library of ks IMins Arie’
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mentions having seen, in the city of Pekin, a drawing book with
progressive examples, where the separate character of land and
water, rock and foliage, are given in perfect detail; and to these
were added implements of various kinds, with figures, separate and
in groups, all highly picturesque ; and adds, that the objects of all
these preparatory studies of the pupil was to enable him to paint a
Jan, which was the last example given.

We feel quite assured that were a similar course followed in our
American Academies, a sufficient portion of that genius which at
present seemns to be all flowing into one channel, would, like a mill
race taken from a river, be directed fromn that which is merely orna-
mental to that which is essentially useful and beneficial to the coun-
iry. Art would not suffer from this, on the contrary, where real
genius was discovered the facilities for encouraging it would be
much greater; and we should have less of that misapplied and often
selfish sort of patronage which fosters ordinary talent until it is fic-
titiously raised to where it cannot stand, and is then by the desertion
of such injudicious patrons allowed to fall far below its own natural
level.

We have attributed selfishness to some of these pretended patrons
of art, for we know that they are often actuated by that feeling.

They cannot bring their minds to encourage those who have
really proved themselves to possess the qualitics which constitute the
real artist; the works of such are too expensive, because their real
value is known. Their proteges are the undeveloped, and they pro-
cure the early attempts of such for a mere pittance. 'They calculate
that these embryo artists are all to be Rubenses in their day, and
that their early productions will, like those of such great men, con-
sequently become highly valuable.  In many cases too injudicious
patronage is the means of fostering mediocrity, which, assisted by
other circumstances, is sustained in a situation injurious to true art.
This is well known and much lamented among artists themselves,
we mean such as really deserve the namne; hence the necessity of
national institutions, where merit alone will receive patronage, and
be honoured by the approbation of those who are most capable to be
its judges.

But, o return to our subject,—notwithstanding the superabun-
dance of mediocre artists, it must be admitted, that there is a2 want
of proper instruction in the art of drawing where it would be of most
gervice; namely, in the populous manufacturing districts ; and as
this book, being adapted to the improvement of manufactures, may
probably find its way into these quarters, we shall add a few hints
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for the assistance of such as wish to commence this pleasing and
useful study, and who may not have had any previous instructions.

The best kind of study to begin with, for those who intend to
divect their attention merely to ornamental designs for manufactures,
is that of flowers and foliage. When they are perfect in that branch,
they may then soar higher if they please. It is the fault of most
students of drawing to begin at the wrong end of their. studies, by
attempting difficult subjects before they are capable of drawing a
single correct line, (it is for a similar reason that we have given in
this work so thorough an analysis of plain weaving) and this want
of knowledge of the first elements generally sticks to them through
life; for, in very few instances do those who neglect the attainment
of such knowledge at the outset ever descend to the drudgery of do-
ing so afterwards.

INSTRUCTIONS IN ORNAMENTAL DRAWING.

A knowledge of drawing is, next to reading and writing, an
essential branch of education for the manufacturer and mechanic,
and to every one a source of enjoyment. The course of study we
are about to point out is within the reach of all, even those in the
most humble situations of life. They will find it of easy Aacquire-
ment, and a source of continued enjoyment, in the improved mediun
through which it will lead them to view the most ordinary produc-
tions of Nature. She shall be their instructor, for all that we can
pretend to do is to point out to them a practical mode of receiving
her lessons.

In the first place, let your attempts be of the most simple kind,
and on as large a scale as you can conveniently adopt. "T'herefore,
begin by procuring a black painted board or slate, of from two to
three feet square; and with white chalk practice the drawing of
aquares, circles and ovals, without any guide to your hand.  Maks
copics of these figures by thie ordinary rules, and waern you s
pretty perfect ai these, upon the preper combinations of whict. de-
pends all linear harmony, you may practice in the same way trian-
gles, hexagons, octagons, and such other figures as arise from the va-
rious combinations of the straight line. Next, by your circalar and
oval lines, you may form crescenty, circular and flatiened volutes,
regrular undulations, and other figures witich arise put of their vari-
ous combinutions ; first making an uccurate copy of ench figure by
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measurement, and continuing to practice until you can form it by
the eye with perfect ease. Avoid forming your figures by little bits
at a time: do each line, as much as possible, by one sweep of the
hand. When you have becomo expert in this kind of practice we
would recommend you at once to draw from nature. You may
take for your first subject a pumpkin leaf, the larger the better, and
persevere in copying it full size until you can represent it accurately
in outline with its principal fibres.  You may then vary your prac-
tice, by adopting other simple subjects of a similar kind, until you
find you can do them all with ease.

Before endeavouring to draw more than one leaf at a time you
must know a little of perspective.  ‘I'he most simple mode by which
you will obtain such knowledge of this art as will be uscful for your
present purpose, is to hang a circular object, such as a hoop, between
you and the window; sct it moving gently round ; recede a litle
from it, and you will find that as one side of it retires and the other
comes forward, the circle which it describes becomes more and more
elliptical until it disappears altogether, and leaves nothing but a dark
line, as if a stick, instead of a hoop, were hanging before you.  Iix
it in various positions, and draw from it, and observe that the least
movement changes its form. A knowledge of this simple fact is all
that you require of perspective in the mean tiwe.  You may now
hang up your pumpkin leaf, and you will observe the same change
in its figure ad it turns round. Make an outline of its shape while
its front is half turned from you; then Lring it from between you
and the light and place it where the light will fall upon it with its
face halfl turned from you, as when it hung between you and the
window. T'ake your outline and within it draw the principal fibres
as you seo them.  T'o do this properly will require u great deal of
practice, but it will pave the way to your being able to draw the
most complex groups of flowers and foliage that can be placed be-
fore you. You may now hang before you a small branch of any
tree witht a few leaves upon i, the larger the leuves are the better,
and =ndeavcur to make outlines of them, varying their shape ac-
cording tc their perspective, as already described ; be partticular on
this point, for a great deal depends upon it.  We once knew an in-
telligent Irishman so unaware of the simple fact of a circular object
altering its shape by being seen obliquely, that he returned his por-
trait to have all the buttons made quite round; for although they
appcared so at a liule distance, he found by actual measurcment
that they were not like those upon his coat.

To gain anything like a tolerable accuracy in this, the first stage
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of your lessons, may occupy from four to six months; that is, sup-
pose you only practice at leisure hours.

You may now lay aside your chalk and slate, and provide your-
gelf with a few sheets of common cartridge paper, and some pieces
of charcoal ; that made from lime tree is the best. = Stretch a whole
sheet of your cartridge paper upon your board, and make it fast by
a wafer or a litle paste at each corner. Place before you a cab-
bage, or any such large vegetable, and it will be more plcmresque
if the leaves are hanging loose. Copy these carefully in outline,
using your charcoal gently, that any inaccuracy may be easily
brushed off. 'We need not here remind you of what suggested the
richest of pure architectural ornaments, the Corinthian Capita], a
basket with a weed growing round it.

Your next practice should be light and shade. Bruise a bit of
your charcoal to powder, take a piece of any kind of cloth upon the
point of your finger, dip it into the powder and rub it upon such
parts of your outlined sketch as you observe in the original do not
receive the direct light of the window, and where it appears lightest
touch your copy with your chalk, leaving the clean cartridge paper
intermedially as a middle tint. Persevere in this sort of practice for
some months.

For the coarse paper upon which you have hitherto practiced you
may now substitute what is called drawing cartridge, which, instead
of being merely fixed at the corners, must be pasted all over the
edge: provide yourself with a black lead pencil, a swan quill hair
pencil, and Indian ink. Commence, as formerly, by sketching your
subject lightly with charccal, as it is more easily erased, and when
you have got your outlines quite correct, go over it with your black
lead pencil. Rub down plenty of the Indian ink, for much of the
freedom of your werk wiil depend upon the wholeszie way in which
your shades are washed in.. Continue this practice for six monlis
before attempting smaller subjecl.s ghan those we have descnbed
You will now find little difficulty in copying the best examples of
either ancient or modern ornament that can be laid before you: bt
flowers are your besi practice. We cannot iead you farther: you
must go to a drawing master to attain a knowledge of using oil or
water colours. But should your pattems be adapted for damasks
only, you will have no vss fr ikis, uniess for your amusement.

We are aware that this course of study would be useisss lo many,
were the present style of patterns in their particular branches of
manufacture to continue in fashion; for many of these designs are
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a jumble of forms of the most nondescript nature. Improvement,
however, is loudly called for.

To those who have gained a facility for copying the beautiful
forms that prevail in the vegetable kingdom, and who have had
guch instructions in the use of water colours as may enable them to
copy individual flowers with ease, we would recommend the ac-
quiring of a thorough knowledge of harmonious colouring, (which
sce.)

The modes in which taste is cultivated at Lyons deserve particu-
lar attention, study, and imitation. Among the weavers of that
city, (as well as among those of the other great cities of France)
much attention is devoted to anything in any way connected with
the beautiful either in figure or colour. Weavers may be seen in
their holiday leisure gathering flowers and grouping them in the
most engaging combinations. They are continually suggesting new
designs to their employers, and are thus the fruitful source of elegant
patterns. Hence, the French flower patterns are remarkably free
from incongruities, being copied from nature with scientific precision.

All these facilitics for the improvement of our fancy manufactures,
which are now springing into existence in every quarter of this vast
country, are within the reach of the most humble. The pursuit of
such a course of study as we have endeavoured to point out, would
not only augment their sources of innocent pleasure, but lead them
to other instructive pursuits. The youth in searching for the most
graceful and picturesque plants in nature’s most profuse and wildest
productions, would be naturally led to commence the study of botany ;
for, he would then have some interest in the enquiry. And, it may
easily be imagined with what avidity the more advanced would add
to their knowledge of that pleasing science, or the gratification they
would derive from the study and practice of horticulture.

1t is scarcely necessary for us to point out the advantages to be
derived from the cultivation of flowers, by those engaged in design-
ing ornamental patterns. The productions of a well managed
dower garden to such would be, in our opinion, of more real utility
as objecis of study than the contents of the Louvre. In those pro-
ductions of nature they will find most exquisite beauty and ele-
gance of form. ’

In saying that the study of such subjects is of more utility to the
ornamental designer than tha: of those greal works of art which
have been the admiration of ages, we do not mean to undervalue
the benefit that any one, and especially the artist, may derive from
studying works of this description. We are aware that the eye has
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its principle of correspondence with what is beautiful and elegant,
and that it acquires, like the ear, an habitual delicacy, and answers
with the same provisions to the finest impressions. Being, there-
fore, versed in the works of the best inasters it soon learns to distin-
guish true impressions from false, and grace from aflectation.

HARMONICUS COLOURING.

Harmonious arrangements of colours are such combinations as
by certain principles of our nature produce an effect on the eye
similar to that which is produced by harmonious music on the ear;
and a remarkable conformity exists between the science of colour
and that of sound in their fundamental principles, as well as in their
effects, :

1t is well known to ail who have studied music, that there are
three fundamental notes, viz. C, E, and G, which compose the com-
mon chord or harmonic triad ; and that they are the foundation of
all harmony. So there are, also, three fundamental colours, the
lowest number capable of uniting in variety, harmony or system.

By the combination of any two of these primary colours a second-
ary colour of a distinct kind is produced ; and as only one ahsolutely
distinct denomination of colour can arise from a combination of the
three primnaries, the full number of really distinct colours is seven,
coitesponding to the seven notes in the complete scale of the musi-
cian. Each of these colours is capable of forming an archus ar
key for an arrangement to which all the other colours introduced
must refer subordinately. This reference and subordination to one
particular colour, as is the case in regard to the key. note in musical
composition, gives a character to the whole. ‘

This characteristic of an arrangement of colour is generally calleq
its tone ; but, this tone is more applicable to individual lines, as it ig
in music to voices and, instruments alone. The. calourist, like the
Inusician, notwithstanding the extreme,simpligity of the fundamen-
tal principles upon which his art is founded, has ample scope Jor
the production of originality and beauty, in the various combinations
and arrangements of his materials. .

The three homogenious colours, yellow, red, and blue, have been
proved by Field in the most satisfaciory manner to be ir numericai
proporticnal pewer 28 follows : yellow (iiree, rec five, and mue eight.

When these three colours are reflected from any opaque body in
these proportions, white is produced. They are then in an active
state, but each neutralized by the reiative effect that the othere have
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upon it. When they are absorbed in the same proportions they are
in a passive state, and black is the result. When transmitted
through any transparent body the effect is the same, but in the first
case they are material or inherent, and in the second impalpable or
transient. )

From the combination of the primary colours the secondary arise,
and are orange, which is composed of yellow and red in the propor-
tion of three and five; purple, which is composed of red and blue
in the proportion of five and eight ; and green, composed of yellow
and blue in the proportion of three and eight. These are called the
accidental or contrasting colours to the primaries with which they
produce harmony in opposition, in the same manner in which it is
effected in music by accompaniment, the orange with the blue, the
purple with the yellow, and the green with the red. They are
thercfore concords in the musical relation of fourths, neutralizing
cach other at sixteen. From the combination of these secondaries
arise the tertiarics, which are also three in number, as follows:
olive, from the mixture of the purple and green; citron from the
mixture of orange and purple ; and russet from the mixture of green
and orange. 'These three colours, however, like the compounds
produced by their admixture, may be reckoned under the general
denomination of neutral hues, as they are all formed by a mixture
of the same ingredients, the three primaries, which always less or
more neutralize each other in triunity ; the most neutral of them
all being grey, the mean between black and white, as any of the
secondaries are between two primarics, it may appropriately be
termed the seventh colour. These tertiaries, however, stand in the
same relation to the secondaries that the secondaries do to the prima-
ries, olive to orange, citron to purple, and russet to green ; and their
proportion will be found to be in the same accordance, and neutral-
izing cach other integrally as 32.

. Out of the tertiaries arise a series of other colours, such as brown,
marone, slate, &c. in an incalculable gradation, until they arrive in
a perfect neutrality in black. T'o all of these the same rules of con-
trast are equally applicable.

Besides this relation of contrast in opposition, colours have a re-
lation in series, which is their melody. "This melody or harmony
of succession is found in all the natural phenomena of colour.
Each colour on the prismatic spectrum and in the rainbow is melo-
dized by the two compounds which it forms with the other two
primaries.  For instance, the yellow is melodized by the orange on

the one side and the green on the other, the blus by the green and
23



178 THE ART OF WEAVING.

purple, and the red by the purple and orange. Field, in his excel-
lent essay on the “ Analogy and Harmony of Colours,” has shown
these coincidences by a diagram, in which he has acconmodated
the chromatic scale of the colourist to the diatonic scale of the mu-
sician ; showing that the concords and discords are also singularly
coincident.

An eminent writer on the fine arts observes, that colouring, like
sound in music or poetry, should be an echo to the sense ; and ac-
cording to the general sentiment the subject should inspire, it will
be gay, lively, sombre or solemn.

By keeping these observations in view, the pattern drawer will
have an extensive field for the display of his judgment and taste, in
the selection and arrangement of the harmonizing and contrasting
colours, especially if he examines attentively, the order in which
nature commonly disposes them. 'Thus, for example, in the centre
of a red rose he will find a yellow tint blended with the orange hue
of the stamens, while the petals or leaves of the flower are red.
These tints, agreeably to the principles of which we have been
treating, are harmonizing colours; while the calyx or cup, which
comes in contact with the petals, as well as the other parts of the
shrub are green, the natural contrasting colour of red. Examples
of the contrasting colours on flowers will be found in some species
of the violet, the wall flower, and many other productions of the
flower garden. - L

In the finest specimens of Persian and Turkish carpets, the deep
tones of indigo and brown predominate, while the bright hues and
tints only appear in detail, and heighten the effect of the pattern.

For the majority of the foregoing observations on design and
colouring, we are indebted to Mr. Hay’s work on colour® the best
and cheapest practical work on the subject, and one which to the
professional man and to the student is indispensable. '

DESIGN PAPER.

Patterns require to be painted on design paper before they can be
lashed. It is comuonly printed from an engraved copper or steel
plate upor stout white paper: it consisis of straight lines runaing
at right angles; the spaces between which lines repraeer’ tne
threads of warp and weft.

® The Lawas of Hermoniove Colovring. By D. R. Hay: W. 8. O,
1838,
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The varieties of design paper in common use are, 8 by 8, 8 by
9,8 by 10,8by 11,8 by 12,8 by 13,8 by 14,8 by 16, and 10
by 10. A specimen of 8 by 8 is shown in Fig. 70, and it will be
observed, as the name implies, that it has eight white spaces both
ways in the design. In using these varieties for draw loom pat-
terns, 8 is commonly considered the simples or mails in a design,
and the variable numbers 9, 10, 11, &c., the lashes, to adapt the
pattern either to the quantity of weft on the ground or the number
of picks on each lash. In some cases, however, the variable figures
represent the simple cords and 8 the lashes; which adds considera-
bly to the number of varieties above specified. See page 507.

DESIGNING PATTERNS.

This is perhaps the most important as well as the most delicate
process connected with figured weaving; for it is on a judicious se-
lection and extensive variety of patterns, combined with economy
in the disposal of colours, that the greatest chances of success de-
pend. 'The manufacturer, therefore, though no designer himself]
should possess a knowledge of drawing, or at least of sketching, so
as to be able to communicate his ideas to the pattern drawer, and
to make a tasteful selection from the productions of others.

The qualifications of a pattern drawer who would excel in his
profession are by no means of a superficial nature. A facility in
sketching or delineating any object that may present itself, whether
nawral, artificial, or imaginary, combined with a thorough knowl-
edge of the principles of weaving, at least with those branches with
which he is more immediately connected, are indispensable requi-
sites. 'The pattern drawer, like the poet and the painter, ought to
possess a strong and lively imagination, to be deeply impressed with
the beauties of nature, and to be able to draw from thence the prin-
cipal effect of his designs. A chaste taste also is as necessary in
the pattern drawer as in the manafacturer ; and this will be greatly
improved by a little knowledge of geometry, particularly symmetry
and proportion ; for nothing can be wmore oflensive to a person of

enuine taste than a pattern crowded with an incongruous assem-
blage of distorted objects, as for instance, dwarfs, knockneed night
owls, straight-legged curlews, crook-necked cormorants &ec.

Pattern drawers have frequent occasion to copy extensive patterns
from the cloth, such as coloured shawls, vestings and furniture
stufls. This iy easily effected by laying a sheet of transparent
poper ever the pattern to be copied, so that every object and colour
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may be distinctly traced through it with a black lead pencil. The
pattern may afterwards be transferred to a sheet of clean drawing
paper, by means of tracing paper, and a steel point, and coloured
in the same manner as the original.

To make transpareni paper, a sheet of silk or tissue paper may
be brushed over with sweet oil, until it be thoroughly wet, and when
it has been allowed to dry it will be fit for use. But, as this paper
will sometimes become dim by exposure to the air, the following re-
ceipt is recommended :

Take one quart of the best rectified spirits of turpentine, and add
to it a quarter of an ounce of sugar of lead, finely powdered ; shake
it up, and let it stand twenty-four hours ; then pour it off (throwing
away the sediment, of course,) and add to it one pound of the best
Canada balsam ; set it in a gentle hand heat till it is quite mixed,
when it will be fit for brushing over the paper.

COMB DRAW LOOM.
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After the introduction of Crosss machine zmong (hie Paisiey
manufacturers, Dr. Laughlin Mc. Leughlin, of Bailyshannon
(county Donegal,) Ireland, made some slight alterations upon it,
(for they can scarcely be called improvements,) in the mode of
lifting the cords of the harness, by substituting a comb or combs,

jnstead of trap Dosads, which were used in the original. [niide
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Doctor’s modification, the tail is cut short, and the ends of the cords
are tied perpendicularly in a board or frame, which is screwed or
nailed to the top of the machine, as represented at A in Fig. 80:
a plan view of this board is given in Iig 81. From each of these
perpendicular cords, a simple cord B extends horizontally over the
weaver’s head, (the position of which will be evident enough from
the section of his leg seen in the figure)) and is fastened to the
board C, (which is preciscly like that shown in Fig. 81,) the lashes
hanging below, cach having a bob 1) ready to be pulled by the
weaver’s hand, instead of by a draw boy. A little above the point
where the simple cords are connected to the perpendicular or neck
cords, there is a knot. 1 on each of the perpendicular cords, all of
which knots are in a straight line, and of an equal height; and
they do not differ from those marked O O in Crosy’s machine. Be-
Jow these knots and above the simple is placed, upon suitable bear-
ings, a flat board I, moving upon pivots at G G, one edge of which
is indented so as to resemble the tecth of a comd (see Fig. 82) from
which useful family utensil, no doubt, it has derived its name. On
the side of this board, opposite to the teeth, is nailed a long arm or
lever H (see Figs. 80, 82 and 84) which when pulled down raises
the indented side or teeth ; and consequently the knot cords which
have been drawn into them, as is represented at I Fig. 82,

Fig83 Fig82 Fig8s
FK‘“‘]
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The wire or chain J (see Fig 80) connects the arm H with the
aeadiz K, which treadie is distinet from those used for working the
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ground. Hence, when any shed is to be opened, the weaver pulls
down the corresponding lash, thereby drawing the knot cords at-
tached to it, between the teeth of the comb F, as before staied ; he
then presses down the treadle K with his left foot, keeping it pressed
until he has worked over the ground treadles, with his right foot,
and given the proper number of picks for that change of the pat-
tern. There is also another guide board, marked L, through which
all the perpendicular cords E pass, and it is in all respects like that
marked A Fig. 81. The comb F is recovered or counterbalanced
to its resting place every time the weaver lifts his foot from off the
treadle K, by means of the weight M and cord N, which cord pas-
ses into the comb .F' and is made fast by a knot at O. There is
also another knot P on this cord, for preventing the weight M from
sinking the comb F' too low under the knot E : all this will be seen
to greater advantage in the enlarged section Fig. 84. Thecordsof
the lash bobs D have each a knot, which, when the bob is. pulled
down, is slipped under a saw cut or groove in the board Q, a more
perfect view of which is given in_Fig. 83. As many of the simple
cords B are connected to each of the bob cords as are required to
form one lash or change of the pattern, and of course, there must be as
many bobs as there are changes in the figure.

We would remark, that in Fig. 80, only one mail S and one
lead T are shown, to avoid confusion; but the harness does not
differ in construction from that represented in Figs. 63 and 85.

SECTION SIXTH.

BARREL OR CYLINDER LOOM.

The naxt improvement in weaving, that merits . gur atieniion, is
that of the bazrel or cylinder icors, the invention of which e ciaimed
by one Themas Morion, ¢f Kiimeracck, Scoilana.  This fraprove.
ment consists in using a barrel or cylinder, on the surface el waich,
the figure or pattern to be produced in the cloth is arranged in re-
lief, precisely in the same way as tunes are disposed on the barrel
of the cominon orgen, or 31 thal of & musical hox, vy Inseriing wire
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staples or wooden pins, and the barrel being placed upon the top of
the loom, these staples actuate other suitable mechanism, and thus
the pattern is formed upon the cloth.

Tig. 86 represents a front view of this loom, as it appears when
the ched is formed. A is the barrel ; B a spur wheel fastened (o its
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end by the screws G O: this wheel, by means of proper caiches
and other machinery, to be hereinafter described, governs the rota-
tion of the barrel A, 80 as to give out a line on its surface at each
change of the pattern, equal to one line of the design paper, as vep-
resented in Fig. 86, which figure shows a plan of the barrel A, with
the pattern or sprig D drawn upon its surface ; K is the slides; ¥
the connecting cords, and G ihe slide roller; the latter having a
leather strap H nailed o it, in order that the cords ¥ may be fast-
ened thereto, as is shown in Figs. 85 and 86. T'he slides I work
in the slide frame I I, an end view of which frame is given in Fig.
85, and a plan of it in Fig. 86 ; it is fastened at each side by ike
bolts or screws J J, which hold it in its proper place. Fig. 92is an
end view, in section, of the barrel A, having a few of the pattern
staples driven into it, (by way of example :) these staples are of the
various sizes or lengths to suit the number of changes required in
the different parts of the pattern, as indicated by the sprig D, Fig.
86. 'The staple No. 1 (sec Fig 92) contains three lines, and, of
course, will cause the warp thread or threads which it governs, tc
be lifted three times in regular succession; the two lines which fol-
low this staple, being ground, are missed, and ten lines® are iaken
for the staple No. 2; two lines are missed, and one is taken for No.
3; one line is missed, and one is takea for No. 4; four lines are
missed, and six are taken for No. 5; one line is missed, and
one is taken for No 6 ; one line is missed, and four are takex. for
No. 7 ; one line is missed, and five are taken for Ne. 8; and the
two last lines on the right hand side are missed, being ground or
blank. _ . , , .

The neck cords are arranged in a row, (similarly to those of Dr.
McLaughlin’s machine,) and each passes through a suitabie kole in
one of the slides E, which holes may be seen at i in the slide frame
Fig. 86, and their position is indicated by the dotted line L, iig. 85.
The tail or neck cords are all tied to their respective harness twines
immediately above the twe weocden roliers M (see Fig. 85:) these
rollers keep the selvags warp ireade of the same heignt as thiose
in the centre of the web when the shed is formed. N N is the ba--
ness board, which is supported by the framing of the loom at O O;
P PP P are mails, and Q @ Q Q their respective lead weighis, and
both these leads and malls ore precisely of the eams forin z¢ nose

* This is the greatest number, or length, cver taken for one staple ; be-
cause, if’ more were taken, the staple would be liable to bend in its middle,
owing to ihe slidss E driving againat it in the working of the loom.
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of the draw loom (shown in I'ig. 63.) In IVig. 85 there are four.
harness cords, R R R R, connected to the first tail cord at S, just
above the rollers M, which shows that in this example, there are
four repeats or parts in the whole tic of the harness. 'I'he harness
board N N is in every respect like that of the draw loom, Fig. 66, in
which figure five holes are shown in the breadth of the board ; one
row, therefore, or five holes, may be supposed to represent five of the
slides I3, shown in Fig. 80. _

Now, the operator, in proceeding to tic up a harness of this de-
scription, takes the first front hole of the board at the commence-
ment of each repeat or part; and if it is to contain four repeats, as
in Fig. 85, he conneets those four cords to the first or front tail cord,
and then proceeds to the second, and so on to the fifth or back hole
in his harness board, which will, of course, be connected to the tail
cord belonging to the fifth slide. For the suke of illustration, we
have numbered these five slides in regular succession, No. 1 being
the first in front and corresponding to the front hole in the harness
poard NN, and so on to slide No. 5, which correspouds to the last
or fifth hole at the back of the harness board. When one row is
finished, the operator again commences at the front of the harness
board, on the right hand side of euch of the first rows, tying the
four first cords of the second row of each repeat to the tail cord
passing through the-sixth slide, and so on until the row be com-
pleted, always beginning the rows as at first, and proceeding regu-
larly over them until all the harness is tied.

"I'he pattern must be read off from the design paper on to the
barrel A, as represented in Fig. 86; but, previous to this process,
however, it is necessary to line off the barrel, so as to give its surface
the appearance of design paper, and without which preparatory
operation, the pattern could not be read on properly : this lining i3
eflected in the folowing manner :—One of the slides I3 is sharpened
to a point, as represented at T, Fig. 86, which point is kept pressed
by the finger of the principal eperator against the barrel A, while a
sccond person causes the barrel to revolve, by which means, a mark
or line is made round its surface, like those shown in IMig. 86. 1t
may be observed, that none of the slides I are inscrted in the frame
T until the barrel A has been chegguered as shown in the figure;
pecaase, if they were, the pointed slide T, could not be moved along
from hole to hole in the frame 11, as the marking or scoring pro-
ceeded. Lach of the lines thus made round the barrel A must be
directly opposite to the centre of a slide, in order that the slides may
afierwards strike fairly on the siaples.

P23
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The operator now proceeds to cross-line his barrel (from right to
left) by laying a ruler or straight-edge along the length of it, par-
allel o its axis ; the ends of which ruler rest on each side of the
frame of the machine, and perfectly level with the slide frame I 1.
He affixes to the end of the barrel A a throated pulley U (See
Fig 85,) around which is adjusted the rope or cord V'V, passing
over the pulleys W W, and attached to the weights X and X,* the
latter of these weights being sufficiently heavy to draw round the
barrel A one line of the pattern every time one of the catches Y Y
(one of which is seen in Fig 89) is elevated from the side of one of
the cogs of the spur wheel B. These catches are fixed in the stand
ot support Z, which is bolted to the frame at A' A* (see Fig. 85;)
in this stand the catches are kept in the proper position, by means
of a wire pin B' passing through them ; a clearer view of one of
these catches with its pin B' and recovering. weight C' will be had
in Fig. 89. The recovering weight C' of each catch merely serves
to bring it back to its former position ir the spur wheel B afier it
has been lifted by the arms D' D' of the tumbler E'; this tumbler
is distinctly represented in Figs. 85 and 90. On cne end of ihe
tumbler shaft is affixed a small pellet F, which works in a gouged-
‘out pulley G' (see Fig. 88,) which pulley is ioose on the end of the
tumbler shaft, and a small spring catch H' is screwed to it, and this
catch works against each of the points of the. pellet F'* alternately
(see Fig. 88.) The operation of these parts is as follows :—

Every time the barrel treadle cord I' (see Iigs. 85 and 38) ie
depressed, the pulley G' having the spring catch H' screwed to i,
will cause the pellet F! to turn to the. right, and, if the treadle gqrd
I' be of the proper length, the, two. points of the pellet k' will:ex-
change positions. 'T'he cord I', being connected below to the barrel
treadle J', as in Fig 85, when the weaver lifts his (left) icot {rouw;
off this treadle, the weight. R' will recover the. pulley. Gy to, its foryper
position, as shown in Kig. S8, the spring: catch H, slipping ave: opz
of the points of the pellet F''. The whole of the apparatus in Fig.
88 is kept in its proper position by means of the knot L', "z
spring M' bears againsi the tumbler shaft in_such a manner nat at
whatsoever point or place the gpring catch H' Jeaveg the pellet I, it
will there remain; and this prevents any part of the apprraiia
from interfering with the catches Y Y during the operaiion of the
loom. The knot N' (see Fig. 88) holds the cord in the throat of
the pulley G'.

When the operator proceeds to lins off or scors his barrel length-
wise, as befora stated, hs iils U catther VT 2anh alzmolo
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and draws a line or score for every time a catch is lifted. The
weight X* causes the barrel A to move half a tooth or interval to
each line only, and consequently cach of the catches Y'Y must
only be half the thickness of one interval between the teeth or
dents of the spur wheel B ; for, if each catch fitted between two of
the teeth, although one of the catches were lifted, still the weight
X* could not move the barrel A, as the other catch would hold it
fast : and if both catches were elevated at once, this weight would
instantly run down as far as the cord would permit, or until stopt
by some other means, such as the floor of the weaving room, and .
thus spoil the operation, but to avoid this evil, each of the catches
Y Y, as before observed, is only half the thickness of the space be-
tween the teeth or dents of the wheel B, and they are so arranged,
that the one to the left hand side bears against the inside of one
tooth and the other to the right bears against the inside of another
tooth, thus leaving half a space empty inside of each catch, one
woth being in the centre between them.

Now, suppose the barrel A to be pulled by the weight X* towards

‘the right, as in Fig. 85, the tumbler shaft 13' causing the left hand
catch (which was inside the tooth and bearing against it) to be ele-
vated, it is evident that the weight X* would directly cause the
barrel A to move half a tooth, by bringing the right hand catch
against the left hand side of the tooth, instead of the right ; and
during these movements the first catch would recover its former
position, by dropping into a new interval towards the left hand side,
the weight X* drawing the barrel against the other catch before the
first, had time to interfere by dropping into the place from which
the second was moved : thus the gradual wotion is communicated
to the barrel A.  "The operator draws a line or scoré along the face
of the barrel, parallel to its axis, every time he lifts one of the
catches Y Y, until the entire circumference of the barrel be lined
off.
" Particular care should be saken, that the cross lines come directly
in a range with the centre of the slides 13, so that these may strike
correctly on the staples or pins of the barrel in the operation of
weaving ;. for, uplesa the, slides strike correctly on the centres of the
Jines both: ways, the pattern will be imperfect, as the comb will
-niss thie kaots of the tail cords (which part of the apparatus will be
described hereafter.)

1t is necessary to mark upon the barrel A a correct representation
of the design or pattern to be woven in the cloth, such as is shown

woes sprig D, in Fig 86, The sprig D is given, for the sake of
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illustration, with the small squares filled up, as patterns are painted
on design paper ; but it is evident that the slides 1% could not strike
the centres of those squares, their points being directly opposite to
the lines which run round the circumference of the barrel A.  'The
pautern, therefore, instead of being marked in the centres of the
squares, like the sprig D, must be marked on the corners of them,
or where the lines ctoss each other at right angles: a specimen of
this marking is' given at O, Fig. 86, which indjcates by the dots
the different corners or crossings where the staples are to be in-
serted. Before the operator drives in the staples, he takes a brag-
awl, such as that shown at 50, I'ig. 87, with which he pierces sinall
holes for the reception of the points of wire of which the staples are
formed., The bradawl 50 is heid in the left hand, and the mallet 70 in
the right ; and as soon as a staple has been driven to nearly its proper
depth in the barrel, the operator uses the punch 60, which has a
saw cut in its fuce sufficiently wide to admit the staple wire, {which
is generally No. 13 or 14;) and, as the depth of this saw cut js
exactly the same as the. height to,which the. siaples must project
from the surface of the barrel, the punch is, therefore, driven uniji
its face touches the barrel ; by these means the staples are made tc
project with, the ‘same height all over the barrel. 1t is alsp neces-
.sary that the staples should stand perfectly straight or. plumb, afier
they are driven into the barrel ; atherwise, the slides X would not
strike fuirly upon their centres, so thai the pattern would be inco:-
rect upon the cloth ; but, 10 avoid this evil, a small picce of sheet
iron, of about § of an inch thick, is hiollowed out at one of iis edges,
to fit exactly the circumference of the barrel A, as shown at P,
Fig. 87, and the opposite. edge is left straight, as at Q', the ends
being perpendicular tg it, as at R' R!. , ‘When the stapier hes driven
a staple into the barrel, as aforesaid, he brings the guage iron, Fig.
87, against it until one of the ends R' R' comes in contact with i,
and if the staple be crobied or inclined to one side, he uses the
small hammer cr nwligt’ 76 in his' right’ %and, ¢ striks it i iis
proper position, heiding the guage iron in his ieft ;* he then tarng
the guage iron, by bringing its edge Q' in contact with the barrel

*® Perhaps ii is necessary fo¢ *he render tc benr in mind, thatia 23 cur dea-
criptions of machinery and apparatas giver in this Work, w2 make no aliow-
ance whatever for that portion of the human family (male or femule) who
are so unfortunate as to have the most essential (in weaving) members of
their bodies misplaced ; as, for instance, a lel hand for & righy, a righi fooy
for a lefi, &c.
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longitudinally, and proceeds to straighten the staple on the other
sides also, if necessary.

We shall now consider the mode or method of lifting the harness
cords R R R R by their respective tail cords:—Each tail cord, as
formerly stated, passes through one of the slides L, and after de-
scending about 8 inches, a knot is made upon it, as at S'; Fig. 85;
itis then passed through a hole in the guide board T about 8 inches
from this knot, so that the whole distance from the slides E to the
board T is about 16 inches. 'T'he knots stand in a row, horizon-
wlly, and are 4 of an inch or thercabout froin each other, U* (see
Figs. 85 and 91) is a wooden roller of about 4% inches in diameter,
having suitable iron gudgeons driven into its ends, serving as an
axis on which it turns round. On one end of this roller is affixed
a throated pulley (like that marked U in Fig. 86,) in which a
strong cord W' passing over three fourths of its circunference, is
made fast. A small groove X' (see INig. 91) is cut out of the roller
U lengthwise, of the dove-tail form, and into this groove the back
of the comb which lifts the knot cords is inserted. 'T'his comb
must be made of good sinooth hardwood, and the teeth must be
formed at such distances apart from each other, that each tail or
knot cord shall stand directly opposite the interval between two
teeth, without interfering with them. A side view of the form of
these teeth is given at Y, Fig 91, and it may be observed, that
they are turned similarly to a parro’s bill, but upwards, (whereas,
the bill of that talkative little creature is generally turned down-
wards,) so that they may more eflectually prevent the knot cords
from dropping when the weaver is opening the shed. On the
reverse side of the throated pulley is another cord Z' with a stop
knot, and with a weight A*; which weight recovers the comb
roller U' to its proper position when the weaver lifts his foot from off
the barrel treadle J'.  In }ig. 85, the comb roller U' is represented
with the shed formed, and the dotted line shows the position of the
krots S* when not lifted.  "I'hz teeth of the cemb or roller U' stand
generally about # of an inch under the kuots 8' when the loom
is at rest, so that these knots may be thrown into them to form the
pattern, as represented on the barrel A. The knot cords against
whose slides the staples strike, are lifted, and the remainder, not
veing thrown into the teeth of tiie comb, are omitted, and thus they
serve to forin the ground of the fabric.

We shall now describe the manner in which the slides I3 are
drawn away from the face of the barrel A, so as to allow the
weight X* to turn round the barrel half a tooth or interval to each



190 THE ART OF WEAVING.

change of the pattern ::—A small cord F is attached to each siide,
as at B* B? Fig. 86, and, the other end of this cord is made fast to
a leather strap H; which strap is nailed to the roller G; and this
roller has a throated pulley C* on one end; a cord D* works in
the throat of this pulley in a similar way to that of the comb roller
U' and it is connected to the treadle cord I' as shown in Fig 85.
Now, it is evident, that if the barrel treadle J' be depressed, the
roller G will draw the slides EE away from the surface of the barrel
A ; but this must not be done until the comb roller U* has taken
hold of those knots which were thrown into its teeth by the staples,
and has lifted them a little above the other knots, which remain
stationary ; and, to effect this, the cord D? is longer than the cord
W' which turns the comb roller U!, and, therefore, does not begin
to draw away the slides E from the barrel A, until the comb has
been raised to this positior: if the comb roller U' remained at rest
until the slides X were drawn back, and then came into action, ii
would lift the whole of the harness, instead-of a proper change of
the pattern, because all the knot cords would be thrown into the
teeth. .

The tumbler cord of the pulley G',showa in Fig 88, is connecied
to the barrel treadle cord 1' in the same way as those of the comb
roller U* and slide roller G, and its length is such that it does ne:
begin to operate upon either of the catches Y Y until the siides IS
have been drawn back from the barrel A ; otherwise, aithough onz
of these catches were lifted, the weight X* could not draw the bar-
rel round, in consequence of the staples coming in contact with the
points of the slides. L co

If we suppose, for example, the spur wheel B to contain 400 ieett:
in its whole circumference, it will give 800 different changes of pat-
tern in the cloth. If the design is what is termed a pein? or cantrs
pattern, which consists of two haives exzactly alike, :iten, as. soo::
as one half has heen woven up to the last:change of the barrel, the
weaver shifts the weight X* from its cord to that marked X, and
puts the latter in the place of the former ; when he again begins ic
work, he depresses the barrel ireadle once without throwing in any
weft, (to prevent a repetition of -the. last line :or, change, of the pay-
tern ;) were this not done, the same line would be werked twica
over, which would occusion & defect in tne cloth, zdlled = Zov'nz
point ; he throws in weft for tiie next line of the barrei, which now
turns in an opposite direction from what it formerly did, and continues
the operation otherwise as before. 'I'hus, it will be perceived, that
& barrel with & spur wheel containing 400 teeik or in‘=rvais wii



BARREL LOOM. ’ 191

produce a pattern on the cloth of 1600 changes, allowing one pick
of weft for each : but, for example, if 8 leaves of headles be used,
as in’ damask weaving, (which see,) and as many treadles, then,
the weaver may keep down his barrel treadle J', at each change of
the pattern, while he works over (with his right foot) the 8 ground
treadles, throwing in a pick of weft to each respectively; con-
sequently, there would be 8 picks of weft, instead of one, as in the
former case, for every change of the pattern on the barrel A ; thus,
12800 threads of weft may be given with 8 leaves of headles for the
ground, on a spur wheel of only 400 teeth.

The position of the ground treadles may be seen in Fig. 85, and
they are, numbered from 1 to 8; the front leaves of headles are not
shown, but they are in all respects the same as those used in dam-
ask weaving (sce Gilroy’s damask power looms.)

The sides of the slide frame I 1 are 4} inches apart; the wire
of which the slides are made is about No. 8, and the holes in them
through which the tail cords pass, must be countersunk both above
and below, and well polished, so that they may not cut the tail
cords ; the slide roller G, is generally about 24 inches in diameter,
and should be made of well-seasoned wood.

We trust that from this description of the barrel machine, (which
is the only one ever given to the public, of any practical utility,
either in this country or in Europe,) our manufacturing friends will
pe fully enabled to understand its mechanism, and to construct it
for themselves.

The apparatus represented in Figs. 88, 89 and 90, is of our own
invention ; we refer to the pellet F'' the pulley G,' the tumbler shaft
E', with its arms D' D', catches Y Y, and the minor parts with
which they are connected. This combination we have found from
experience to be far superior to the endless screw or worm, used by
Mr. Morton, for working the spur wheel B; because the screw is
sometimes ljable to give out nore than one line of the pattern on
ihe barrel A at once, and at other times it does not give out so
much ; in either of which cases, the pattern is injured. We think
it superfluous to give any details regarding this screw contrivance
of Mr. Morton’s as it would only be wasting the reader’s, and our
own valuable time, on a subject of no practical utility to either
weaver ¢r manufacturer. K. K. Arphaxad, as appears from his
Oration delivered before the Median monarch, King Deioces, seems
to have been thoroughly acquainted with the barrel machine, as
constructed by Mr. Morton. (See Introduction.)
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. JACQUARD MACHINE (FRENCH.)

Shortly after the introduction of the barrel machine, from the East,
by Mr. Thomas Morton of Kilmarnock, another very ingenious ap-
paratus, invented by M: Jacquard, & native of Lyons, was smuggled
from France into Iingland, by Mr. Stephen Wilson, silk manufac-
turer, (brother to Samuel Wilson, Esq. late Lord Mayor of London ;)
and its peculiar mechanism, no less than its acknowledged utility,
renders it an object well worthy the attention of both weavers and
manufacturers.

Like many other great inventions, the progress of this machipe
was not near so rapid as its merits might have led us to suppose,
and this may be traced to two causes; the first of which was, the
opposition of interested parties (weavers) who erroneously feared that
they would be injured by its introduction among them; the second
wag, the imperfection of some of the movements of the machine
itself, which its ingenious inventor appears to have been unable to
obviate. Although M. Jacquard justly deserves the hongur of hay-
ing first construcied & machine with :which the paitern was, pro-
duced by means of picrced cards or pasteboard strips working agains:
parallel rows of needles, still, the general perfection of such 2 zon-
trivance, as now in use, :must-be ascribed to- other scienifiy ang
practical weavers, both in Europe and America ; 2mong whom we
would mention the following :—In ¥'rance, M. Dioudennat and M,
Bosquillon, Paris; in Ergland, Steplien Wilson, Esq. and John
Dove (foreman to ‘Megsrs, Lee .and Edward Wilson, silk manyfac-
turers, 124 Wood Street, Cheapside) London ; in Scotland, Claude
Wilson, James Morrison, H. and J. Crawford, Paisley, and Thomas
Morton, Kilmarnock ; in America, Ichabod Hook, Lowell, Mass.

But to.proceed to our subject, & loom mounted with this mgchine
has neither tail, simple, nor 1p.shes and the pattern is cui out on
pieces of pasteboard, (or sheet tin,).which are cennected logether, so
as to form an endless chaiz, ss represented in Fig. 57. The har-
ness is constructed very sixmlarly to “ Cross’s counterpoise harness.”
Fig. 93, is a frgnt elevation of the Jacquard machine, as 1; appcal\s
when at rest, showing the cviinder, pierced with *xoles, foi Ja*"ymg
round the endless chain of patern caras; Fig. 94 s an 2ad view, or
that part which presents itseif w the weaver when seated on his
loorn ; and Fig. 95 is a vertical section, taken transversely through
the machine, showing the back board or wire guage for suppoﬂ.inc»-
the ends of the needles ool feening ihem in their oropes miaces: |
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also shows the two leather straps and their pulleys for lifting the
grifl frame.

Fig. 93.
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We would here remark, that in describing the drawings just al-
luded to, the same letters of reference indicate similar parts in all of
them. A A, Fig. 95, is the frame of the machine, connected by
soitable cross bars at BBBB; ihe two upright posts C C, one at

28
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each end of the machine, support the cylinder frame D D, being

firmly held in their places by two cross pieces or bars E E, one of

which cross pieces is very visible in Fig. 94, and the ends of both
Fig. 94.

—
S

| ®
| !

are shown in Fig. 93: into these are inserted the pointed screws
F F, which are fastened by means of the thumb screws G &5 these
being brough! against ihie crose pieces E T afler he screw ooiute
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H H have been inserted into small brass or steel bushes an the sides
of the cylinder framne D 1); in which bushes these screw points
work ; while, at the same time, the frame 1) D vibrates or swings
upon them: this frame is adjusted by the screws I F, so that the
cylinder 1T may be brought fairly against the needles, or horizontal
wires, that are to play into the holes on its sides or faces. A
complete row of these needles, on an enlarged scale, as seen from
the side of the machine, numbered at their points from 1 to 8, is
represented in Fig. 96.  Jis a bent piece of iron, seen, in front of
the machine Fig. 93; and a side view of it is given in Fig. 94:
this iron piece is screwed to the middle of the two cross bars which
connect the sides of the cylinder frame DD, and these bars are
mortised, as shown at K K Fig. 94. 'The cylinder I1is merely a
square axis ; it is movable upon two iron pivots, driven into its ends,
and it occupies the lower part of the frame 1) 1).  'The four sides or
faces of the cylinder are picrced with holes of from §th to }th of an
inch in diameter. It is the general custom to have 2 spare rows of
needles, in depth, one on each side of the centre, and these are used
for working the selvages, independently of those which work the
pattern.  In a machine, for example, containing 400 needles for the
pattern, there are 8 holes in breadth and 52 iu length, on each side
of the cylinder, as represented in Fig. 96: one row is left blank, as
at I, Figs. 93 and 95. A Jacquard containing GO0 pattern needles
will have 12 holes in the breadth of the cylinder, and 50 in length,
besides 2 rows for the sclvages, as in the former example. The
cylinder I T has 8 knobs M, four at each end, and 6 of these may
be seen in IMig. 93: those on the right hand end are made of box-
wood, and the feft hand ones of brass; the latter are riveted into
small pieces of iron, which are fastened to the cylinder by the screws
N, and one of these screws is shown in Iig. 93. I'he knobs are so
arranged, that the holes O O O O O O of the pattern cards, Fig. 97,
shall fit them loosely, in order that each card, when brought.upon
thai side of the cylinder which is next to present itself to the nee-
dles, may lic perfectly flat or level against it: the screws N serve as
regulators or adjusters for this purpose. In the successive applica-
tion of the cards I P P-(see 1Mig. 97) to each side of the cylinder, the
holes O O in each card must always fall directly opposite to those
pierced in the other cards throughout the whale series which compose
the pattern, so that the knobs M may carry them round' in regular
succession during the operation of weaving. Near the right hand
end of the cylinder, and square with it, there are two square plates
of sheet, iron Q Q (see Figs. 93 and 94,) cach about §th of an inch



196 THE ART OF WEAVING,

thick, with a distance between them of from 1 }th io 1} inches;
they are parallel to each other, and are kept in their places by the
square part of the gudgeon of the cylinder which passes through
their centres. Four small pinsor studs R R R R connect these plates
at their corners, as-shown in Iig. 94, and two of themn are repre-
sented in Fig. 93. A small roller is placed on each, pin, to prevent
them from being worn, and to diminish the friction of the catches
8 S, which turn the cylinder round upon its axis. The catches SS
are hung upon suitable centres inside of the frame, and either of
them may be brought into action by means of ti:e cord T'; which
cord passes over a pulley U at the upper part of the machine (see Iig.
93,) and thence descends to a convenient place for the weavers
hand, where a knot is made upon it, to be passed, when required,
into a saw cut or notch, like those in the trap boards ¢f Cross’s ma-
chine, Fig. 72: below the knot, there is a small wooden bob ai-
tached to the cord, on which the weaver lays | hold when he finds it
necessary to bring the under catch S into action, and slips the knot
into the saw cut, a3 before described. When this is done the ¢ylin-
der 11 turns round backward, or in a contrary direction from what
it formerly did ; and this is often the case in point patterns, in which
one half of the figure is exactly the same as the other half: in such
a.case, the weaver, by working regularly over his_cards. up to the
last one, and then reversing the action of his cylinder, saves half the
cards that would be required were he to_continue turning the cylin-
der one way until the pattern was completed.

When the weaver requires to unravel part of the cloth which he
has just woven, in consequence of some defect, such as is produced
either by the breaking of warp or weft threads, or by using a wrong
colour, (which very often happens where forty or fifty are necessary
to form the pattern,®) he brings the under catch S into play againg.
the cylinder head, for the purpose of making the chain of cards
move backward, in -order to find. the. particular card by which the
pick of weft nearest the reed was threwn in; and, again form-

* Thirty colours (and as many shutties) were used in the manufacture of
her Majesty, Queen Victoria’s ‘coronation dress; and 276 were employed in
the production of Pope Boniface’s night shirt; in the latter of which fancy
articles, theae colours were sc arrenged and blended together, ns to dispiny
correct likeneases of 27€ hereics, ench suffering under ecine spesies of toriara
different from any of the others ; and thus the night shirt of his ffoiiness con-
tained not only a greater variety of colouring, but also more terrible speci-
mens of design than any shirt, perhaps ever manufactured in Europe.
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ing the shed by it, he withdraws the pick ; and thus he proceeds
until the defective part of the cloth is entirely unraveled.

V V are two picces of wood, each shaped like a rake (without
teeth,) and its stem or shank passes up through the cross bars of
the frame D D : the under one of these bars has a square hole in
it at each end, to prevent the pieces V V, which are also square
where they pass into these holes, from turning round ; those
parts of these picces which pass through the upper cross bar are
round, and have spiral springs W W coiled loosely about them;
the upper end of these springs bear against the under side of the
top cross bar of the frame D 1), s0 as to press the pieces Y V down-
ward against the pins RRR R in the cylinder head, two of these
pins coming under them every time the cylinder is brought into
contact with the needles, so that the springs W W, by pressing
down upon the shoulders of the pieces V V at X X, keep the cylin-
der 1T perfectly on a range with the needles which play into it.
It is evident that while the cylinder is being turned round for the
purpose of presenting a new card of the pattern to the needles, the
springs W W will give way or be compresscd, so as to allow the
cylinder o turn past its centre ; and when this is accomplished, the
cross pieces V V, by means of the springs W W, will immediately
recover their former position, and at the same time bring the cylin-
der I'1 on a range with the needles; and all this takes place during
the outward motion of the frame D 1), one of the catches S then
operating upon the cylinder head.

Y Y is the grifl frame for elevating the perpendicular wires Z Z,
by their hooks at the top : to the lower ends of these wires the har-
pess is connected, as at A' A') Fig. 96. The gnil frame contains
one straight-edged piece of iron I3' for each row of hooks in the ma-
chine, and these pieces are inserted into the ends of the frame, as
at C' CY, Figs. 93 and 95. A side view of one row of hooks is
given at D', D' Fig. 96, and their straight-edged lifters B' B' B! in
<he same Fig. are shewn in perspective. The centre piece 13* helps
to support the lifters, ihrough cach of which a suitable mortise is
cut to fit tightly into it ; and the end pieces G' G* connect the sides
of the frame Y Y by being dove tailed into them, as shown at H' H!
Fig. 94. A bent piece of iron I', adjusted at its back end by a nut
snd screw J'y passes through the cenire of the back cross bar Y,
and its oiher end, which is square, passes through a square hole
in the front cross bar Y ; and to prevent these bars from being worn,
a small iron plate K'is fastened upon each by the screws L' L,
which may be seen in Fig. 93. The piece of iron I', after hav-
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ing passed through the said square holes, is bent to the right hand
side, for the purpose of receiving the friction reller M', which works
in the curvilinear space N, of the curved iror J: a side view ¢
these parts is given in Fig. 94.

The lifting of the griff frame is accomplished by the following
means :—There is & shaft O' O, running across the frame of ihe
machine, and resting on suitable bearings at each end, on which it
turns; and on this shaft there are made fast two wooden pulleys
p P' to each of which is attached a leather strap Q' Q!, and this
takes a turn round three fourths of the pulley: the other ends of
these straps have holes R' R' in them, throurrh which iwo iron
spindles pass, and these spindles are kept in their places by means
of heads which are made upon them at one end and screw nuts at
the other. The proper position of the straps Q' Q' is in the centre
between the cross pieces Y Y ; and the pulleys ' P should be of
sufficient diameter to permit the straps to hang in the centre of the
gnfl frame, so that this frame may be lifted with as little friction as
possible in the operation of weaving. On the right hand end of
the shaft O' O', and outside of the frame, is aflixed a puiley S!
with a strong strap or band T nailed to it, and taking a turn round
three-fourths of its cxrcumference, in an opposite direction to the
straps Q! Q,‘ thence down to a treadle, io which it is connected.
When the weaver depresses this treadle, the strap T, by means of
the pulley 8!, causes the shaft O' O, with the puileys P*' P* and
straps Q' Q' to lift the griff frame Y Y, and with it those perpesn-
dicular wires whose needles are entered into the holes of the pattern
cards and cylinder, according to the figure to be produced in the
cloth; and while ihe griff frame ia nsmg, the fncupn roiler M*, being
afﬁxed to the end. of the bent iron 1'; throws out the cylinder frame
DD gradually, by workmg in the curvxlmear space N, of the iren
J, and brings one of the catches 8 in contract with one of the ping
R on the cylinder head: the riffl frame coptinuing to ascend, oy
means of the fnctlon rollpr M! workmg against the inclined pariof
the iron J, causes the cylinder to turn round another side, bringing
with it a new card of the pattern; and, when the weaver lifts his
foot from off the cylinder treadle, the griff frame descends, leaving
the lifters B' B in the position shown in Fig. 96; which Fig., 2s
before stated, zepreseria, one compleis row of neediw rumierad ag
their pointe wkich pase uhrougn iha froni board U', against wmch
the cylinder strikes, (see Fig. 94.) It will now be perceived, that
by working the strap or band T (see Fig. 95) in the manner
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just stated, the cylinder I T will be turned round upon its axis,
50 as to bring a new card against the needles every time the
weaver depresses his treadle; and thus the cards of the endless
chain are brought into action in regular succession, one after

another.
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" The wires Z Z are turned up at their iower ends, as represenied
in Figs. 94 and 96, and into the loops thus formed small rods or
slips of wood V' V' are inserted, from side to side of ihe machine,
one rod passing through each row of needles, and the ends of thess
vods at one side of: the machine, are dove-tailed inic & cross piece
W (see Figs. 93 and 95) which prevents them from turning ;. their
ends at the other side are round, and are inserted into another cross
piece W', where they are fastened by small nails or brads: the
rods fit loosely in the needles. Four small cords X' X' conneci the
frame W' W', to the under side of the griff frame, as shown in the
Figs.; and they are adjusted by the slip knots Y* Y'.. "The use of
the frame W' W! and the rods V' V!, is, to preveni the hooks D!
from turning round, or from being thrown out of their proper posis
tion during the operation of the loom. The loaps or turned up part
of the wires Z, through which the rods V*-V* pass, are usually one
inch longer than the intended depth of the shed in the warp: were
this precaution not used, these rods would be lifted out of ‘the loops
when the grifl frame was.raised, so that the hooks D* would havs
nothing to prevent them from turning round; and skould any of
them get out of their proper place, the rods V' V' could ot recover
their former position on the descent of the griff frame. In ihe
French machine, from which we- made these drawings, wiile ai
Lyons, the .loops or turned up part of the wires Z were 4} inches
long, and the shed in the warp was 3} inches deep: these propo:-
tions work very well. -

The perpendicular wires Z 7 should be raade of No. 12 wire,
and the needles of No. 14; both of which must be sufliciently
tough to stand the process of bending and alsc stiff. enough not-io
give way in the operation of weavingt® Z' Z'is a wooder: bex,
called the spring box (see Figs. 4 and 96,) which s piersed with
as many holes as there. are needies in the machine, and into each
of these holes, .a small.hrass spiral spring A? A? is inserted (sec
Fig. 96;) which springs are generaily 1§ inches in leagih, and
nearly ths of an inch in diameter, and they are made of Mo, &0
wire (which should be very elastic.) Iach of these springs bears
against the back end of a needle, as at B* B* Fig. 96 and at C*
Fig. 98: the needle represented in Tig. 98, scrresponds ic the”
marked No. 1 in Fig. 56.°

* It is not perhaps generally known, that M. Jacquard did not empioy per-
pendicular wires like those marked D! D! in Fig. 96, in the first machines
which he constructed, but knot cords and trap boards like those shown ot
Fige. 71 and 72. )




JACQUARD MACHINE. 201

Fig. 96.
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Each row of needles, in depth, has a wire pin D* 1)? passed through
it at the back ends of the ncedles, and the ends of these pins are
inserted into the cross rail F* above the needles, and into the cross
rail I* below them ; which pins serve to keep the ncedles in their
proper position, as shown in I%ig. 96. ‘I'herails I3 and ¥ are drawn
in perspeciive, and the black dots indicate the position of the per-
pendicular wires 1)* 1% as well as the distance between the rows
of needles.  G* G2 (see Figs. 95 and 96) are the cross wires which
support the needles. 'I'he holes 11* H{* show the position of the
springs A? as they stand in the box Z'Z': it must be observed,
that this view i3 in perspective.  'The spring box 7' Z* is bored to
within about about  of an inch from its bottom, asat I* 1* Fig. 96.
We may here remark, that we ourself, have superseded the neces-
sity of using the spring box altogether, and also made several other
improvemnents upon the Jacquard machine, particularly in a new
method of governing the grill frame, by which a saving of power
to the amount, of -60 per cent i3 eflected : these improvements, with
mary others which belong to us; are fully described under the head
of “Gilroy’s patents” (sce Indei.) But, o proceed, the needles pass
through what is called the needie board U' U, against which the
eylinder 1T plays : this board is about Fths of an inch thick, and
the points of the needles which are actuated by the cards project

beyond it about §ths of an inch.
25
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It is now evident, ihat those needles which are pressed oack
by the blank or uncut parts of the card (represented in Fig. 97,)

Fig 97.

when the cylinder is brougnt against the needie board U' U, wiii
throw back the wires Z Z which pass through them, so that when
the weaver elevates the griff frame, the hooks D' of these wires
will be misged by the lifters B' B* B, and all the others will. be
raised, (see Fig. 96.) Each card represenis one line of the (lb‘S)g,;
paper, and by all the cards being worked over in regular succession
one after another the pattern is formed upon the cloth.

It is sometimes of advantage, particularly when the pmtem i
heavy, to miss the hooks connected with those needles which: enpr;:
the holes of the cards, and lift the others. T'o effect this, when th:e
cards have been cut in the usual way, the position of the iifiers
B! B' B must be reversed, so as io incline in an opposite directicy:,
and the hooks D' must. alse be reversed.or turned round.: the
weaver may work on otherwise as before, and there will be no dif-
ference in his cloth, except thai the pattern will appear on the under
side of it, instead of on the upper side.

The thumb screws J? apd bolts K2, at each side of ;he madur;\y°
serve to keop the spring hox Z' Z' in its proper piace at the ends cf
the needles, as ssen in Figs. 94 and §6. The screws 2 L. (52
Figs. 93 and 4) are used, in adjusting the cyiinder, 80 as o an-
swer the points of the needles ; they push against the under. side of
small brass hearings, in which the pivots or gudgeons of the cylinder
work : these bearings a2 let intc the woed of the cylinder frumie 1
D, and ere jepl Fom gropring oui by amall pizces of wock MY I
which-are dove-tailed into the sides of the cylinder frame, as seen in
Fig. 93. The screws L? L?, when the cylinder has been adjusted
by them, are secured from turning round by meags cf the nuts M
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N¢, which are brought to bear tightly against the under ends of the
frame D D (See IFigs. 93 and 94.) O¢is a bar to support the
middle of the neck board ; P? P? are pieces of leather to ease the
erifl frame in its descent (see Fig 94 ;) R? R? are brass slides in
the sides of the upright pieces C C, into which the square rods S* S*
are screwed to the ends of the grifl’ frame, with the screws T? T*
T2 T2 (See Fig. 95.)

Lastly, we would observe, that in patterns which require one pick
of weft only to a point, one card also will he required for each pick :
thus, for a pattern of 5000 picks, there must be 5000 cards like-
wise : but in fabrics where leaves of headles are used to produce the
ground, from 2 to 16 picks of weft are usually given to each card
or change of the pattern. In shawl weaving, when two colours of
wefl are employed, two picks of weft are given for each card, one
for the ground and the other for the figure; and when a greater
number of colours are used, there must be distinct cards for each.
In damask weaving, it is customary to use 8 leaves of headles for
the ground, the weaver throwing in either 4 or 8 picks of weft for
each card regularly ; and if only 4 are thrown in for one card, then,
the 4 treadles used in working it must not be used in working the
succeeding card, but the other 4 treadles must be employed ; other-
wise, the tweel would be broken. 1t matters not, whether the weaver
changes his cards to every 4 or 8 picks so long as he continues to
work his treadles in regular succession. For weaving full satin,
16 leaves of headles and as many treadles are necessary ; but the
weaver may produce either an 8 or a 16 thread point, by working
over the half or the whole of his treadles to each card.

A patent was granted in this country, bearing date February 3d,
1841, to Alexander Calderhead, of the city of Philadelphia, Pa.,
for placing the cylinder, cards &c., of the Jacquard machine, under-
neath the warp, and substituting a series of perpendicular wires or
needles, arranged in . the harness board in parallel rows, each
needle representing one of the twines or sleepers of the harness;
and these alterations the patentee calls, “an improvement upon the
French machine,” as described by us, and shown at Figs. 93 to 98.
 He commences the description of his apparatus in the following strain :

«, Alexander Calderhead, have invented (it will be seen in the
pequel thai Mr. C. s not the inventor of this contrivance) a new,
easy, and cheap method of weaving all kinds of figured cloth.”
This method consists, first, in raising and lowering the threads of
the warp with what he calls “independent metallic headles,” in-
stead of the weights, mails, twines, &c. composing the meunting
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of the draw loom ; and, secondly, “in constructing the cylinder and
pattern cards or apron, 8o as to lift directly the said headles or wires,
to form the sheed or shire ;® or, in constructing a trunk and pattern
web, both, to direct what shall be the sheed, by trapping or untrap-
ping the hooks.or knot cords to be drawn up, as in Jacquard and
draw looms.”

Mr. C. uses several ierms here which we do not recollect of hay-
ing seen applied before tc anything in the way of 'i,veav.ing; trunk
for cylinder, sheed or shire for shed, heylds for headles, foot board
for treadle, and apron or pattern web for pattern cards or chain of
cards, must be new to most weavers, and, perhaps, these terms form
the principal part of the invention.

«f (A. C.) make' the heylds or perpendicular wires, for a Scotch
imperial three-ply carpet, of No. 13 wire, the length of which heylds
is 24 inches. A head A (see Fig. 99)

Fig. 9.
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* For the meaning of the word shire, (in weaving,) sce Plain Weaving,
Section Firsy, of s Work,




JACQUARD MACHINE. 205

is made on each of the said wires; and 14 inches below this head
the wire is flattened, as at MM, where an eye is punched or bored
in it, and these eyes are substituted for mails. The wires or heylds,
work in two boards C and D (Fig. 99 ;) the board C suspends or
hangs them, by their heads A ; the board D serves as a guide to
direct the point of each needle respectively throughout the series or
range of the web into the holes of the trunk B, on which the apron
or pattern web works. I (A. C.) make the boards C and D one
inch thick, (each we suppose,) 5% inches broad, and 4 feet in length,
or long enough to work on the slides I I}, (Fig. 99.) 1 (A.C.)
bore the holes in the said boards C and D large enough to admit
wires about 2 numbers coarser than that actually used, say for No.
11; and the holes of the trunk and pattern apron, 1 make } of an
inch in diameter, (we suppuse that in making the holes of this size,
allowance is given for atmospheric variations.) KEach row in
breadth of the boards C and D contains twelve holes; and all these
rows are slanted (see Fig. 66, draw loom,) so that the back hole of
one row shall be nearly square with the front one of another row:
this prevents the warp threads from crowding each other. The
trunk B, pattern web, and boards must be of the breadth of the
web (curious jargon this!); and the trunk B is hollowed out the
depth of the sheed. The trunk may be cast, or made of sheet brass,
brazed together, and fixed or screwed on blocks or end picces ; and
it turns on an axle or centre, which passes through the slides E K :
these slides are 60 inches long, 25 above and 35 below from the
point where the axle or centre of the trunk B passes through them.

The slides E 5 are kept in their proper positions by the brackets
or grides F F, and they are connected by suitable straps to beams*

L L; these beams are supported at the top framing of the loom by
the hangcrs I I, and to their ends 4 rods 11 H are suspended. (Only
two of these can be seen in the Figs.) 'The rods i{ H are con-
nected to the board C (as shown in Fig 99,) two at the front and
wo a at the back, for the purpose of raising and depressing the board
C when required. =, n, are metallic rods, which pass through the
board C, and are screwed or otherwise sccured to the board D : the
ends Q Q of these rods guide the board D), and keep it in its proper
place. The under extremities of the slides 14 I are autached to the
ends of the lever or cress bar R, (which may alse be seen at B?
Fig. 100 :) on the ends or axis of the trunk B is a 4 woothed wheel
P (see Fig. 101,) for the purpose of turning the trunk B, which is

% jacke, not beams.
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Fig. 10L.

Fig. 100 ‘.'\_\
\
G

caught in its descent by the hooks T' T (see Fig. 99,) aitached to
the frame of the loom at S S. _

W W are levers,. which work in the slides E E, and are
pressed by springs K X, in order to bring and keep the ‘runi
square (as is well -undersiood, of course, being .80 like the  ap-
paratus used for a similar purpose in common Jacquards) the levers
W W are more clearly shown at »¥, «*, (Fig. 102.) ZZ (Fig.
99) are two slides, ong at each side of the machine, whick pass ihe
hooks 'T' T from one side of the tocihe¢ wheels P 0 the otaer, eo as
to make the trunk B revolve, either backward or forward (a view of
one of these levers 7, will be had in Fig. 101.) The operation of
the machine is as follows :—”

“The foot board = treediz O (see Fig. 98) of tha ‘ever ¢ vt B,
by being pressed down with the foot; ~aises ap the slidez ¥ 2, tha
trunk B, and the guide board D, and lowers the rest board C: this
allows the heylds or wires to pass into the trunk B wherever holes
are cut or punched cut cn the vattern casd or carse”  (Every alter-
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nate wire is represented in Fig. 99, as being raised, and this would
cause the warp threads passing through their eyes M M to be raised
also; and if these wires were raised and depressed alternately with
tiie others, plain cloth might be produced.) “ When the weaver
lifts his foot from off the foot board or treadle O, the wheels P P
(see ¥ig. 101,) on the axis of the trunk B, are caught by the hooks
I' T, and these hooks cause the trunk to turn one-fourth part of a
revolution.” (One of the hooks I' may be seen at F* Fig. 101,
and the cylinder treadle O is distinctly shown at O* Fig. 100: in
Fig. 100, R* indicates the position of the lever or bar R, and B* that
of the slides E kK, for raising and depressing the cylinder B.)

The enlightened patentee, the said A. C,, claims, “the exclusive
right to make the above specified machine, to suit all kinds of
flowered cloth.”  He also claims, “the principle of lifting the sheed
or shire (not county) with metallic Aeylds, directly by the pattern
apron and ¢runk (not portmanteau) roll or receiver, or by lower-
ing the heylds into the same, as described.”

We have quoted above, Mr. C's own words, in order that our
readers may judge correctly of his pretensions as a weaver. If he
is as ignorant of mechanics as he appears to be of the proper names
of the dilferent parts of the common lvom, we need not be astonished
although he tells us, that a machine, such as that represented in
Figs. 99, 100, 101, and 102, “ will manufacture all kinds of flow-
ered cloth.” ‘

The patentee, Calderhead, speaks of making “a Scotch imperial
three-ply carpet” with his machine; but, let us see how he could
accomplish this:—In the first place, suppose a carpet 36 inches in
breadth, and containing 1800 threads of warp from selvage to sel-
vage; in this case 1800 needles or headles would be required, and
the pattern cards and cylinder I3 would require to be 36 inches each,
in length ; suppose each of the holes in the cylinder BB to be 4 of an
inch in diameter, (as stated by the intelligent patentee ;) and after
making the necessary allowance -for the metal left uncut between
the holes, perhaps 3 holes might be got on an inch; then, as there
are 12 holes in the row across the cylinder B, there would be 36
holes in one inch of the length of it, and likewise 36 needles on one
inch across the web; so that in the whole breadth of the web, (36
inches,) there couid only be 1296 needles, and, of course, the same
number of {hreads, instead of 1800. But, some kinds of figured
goods contain from 400 to 650 threads of warp per inch; and it
often happens that a web has as many as 16,000, or 20,000 threads
in it, from selvage to selvage, sc that on the above principle, 16,000
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or 20,000 needles, and the same number of holes in the cylinder
would be required in.such a case: besides, a web of this kind is
very frequently 80 or 120 inches broad, and would require from
16,000 to 20,000. cards to produce the paitern. - We guestion ihe
applicability of the ‘“ heylds, trunk” and “ apron” to webs of this
description, unless the needles could be made of wire, at least, as
fine as No. 60 or 70 ; and, moreover, cards 80 or 120 inches long
might be found somewhat difficult io manage, at least, this is our
opinion. Before dismissing this subject we would mention, that
one of the most extraordinary specimens of silk weaving, per-
haps, ever executed, was:exhibited at Mr. Merrison’s late cor.versa-
zione given to the members of the Institute of British Architects.
It was a portrait of Jacquard, representing that extraordinary man
in his workshop surrounded by his implements, and placning the
construction of that beautiful machinery, which ncw, in its increased
perfection, returns this testimony. te the genius of iis inventer. This
work, worthily entitled “ Hommage é J. M. Jucquard,” was woven
with such truth and delicacy as to resemble a fine line engravinge
it was executed by Didier, Petit & Co. There were 1,600 threads
in each square inch (French,) in both the wa;p and the weft; and
24,000 cards were used in the manufacture, each card !arge eaough
to receive 1,050 holes,

But, to-conclude, we would state, for the information of our ead-
ers, that we, ourself, made a machine on.the same prinbiple as thag
caimed by Mr. Calderhead, as far back as Jan. 1833, (for manu-
factwring commop ingrain carpeting ;) and a patent for which mwas
granted to.Claude Marie Helaire Molinard, of Bury. Streei, St. IMacy
Axe, in the city. of L.ondor, metchant, bearing date Jih April 18233,
(see vol. 15, Conjoined Series, of the London Journal of Atz and
Sciences, for the year 1840, pages 286 and £87,) so thai. Mr. s
patent is, in point of fact, pull and veid.. We may. alsc,razasi,
that a friend . of ours,.in L.ondon; Wiiliam. Webb, veq.: of the S
of James Jacquier & -Co., No. I "Wood St., Sritaliields, shiowed us
a machine, in the year 1826, ciffering in nc respeet from tha. zon.
structed by Mr. C., and represented in }igs. 99, 100, 101, and i02;
and, no.deubt, Mz.. Webb woukl. be;glad: te furnish-any numlt2r of
them to order, ic wiom we would recenmend these of sur friends
who wan: such ariicles i make appiicziton forilwii. Iirpaps
machines of this descripiien might be ound of advaniage .o ha
manufacture of horse-blankets. (See Arkite Ghiden Ghelen’s loowm,
Fig. A. Introduction.)

The patiarn cerds P72 T
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ments) between two steel plates, like those represented in Figs. 103
and 104.
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The holes A A, in these piaies, correspond to those of the cylin-
der shown in Figs. 93 or 99. B B (Figs. 103 and 104) are large
holes to fit on the knobs M M in IMigs. 93 and 94; C C are hinges
which connect the plates, and they must be well fitted, so that the
plates may present no impediment to the punching of the paste-
board or card paper, when it is placed between them; DD are
handles attached to the upper plate, by which the operator raises or
lowers it, when he wishes to take out or put in a card ; the large
holes B B correspond to thuse marked O O O Fig. 97.

- The method of cuiting cards in these plates, from the design
paper or ‘pattern, is g0 -well known o all persons having the least
knowledge of figured weaving, that we need give no further des-
cription of it in this place. We would state, however, that on this
plan, an active man can only cut from 100 to 150 cards per day ;
iwhereas, on the great French card-cutting apparatus or machine,
{to which the reader i$ referred,) he can cut from 2500 to 3000,
with the assistance of a boy, in the same time.®

* We would here mention for the benefit of the manufacturers of this coun-
try, that a card-cutting machine of ihis kind, in iia most perfect state, may be
purzhised from our friend, M. Dioadonnet, Ne. i2 Rue St Maur, Paris, fo-
2400 [runes ; this includes the copying and stemping machines, the simples
and all the other necessary apparutus, as well as the packing or boxing of
the whole and its carriage to Havre for shipment. One of these splendid
machines would, at lenst, be suflicicnt to cut cards for a manufactory comum

ing 2C3 icoms. L7
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SECTION SEVENTIL
CARPETING.

The progress of almost any of the arts may be safely taken as
an index of civilization. The arts, indeed, are so intimately inter-
woven, that one of them can scarcely flourigh without giving rise to
and receiving support from others. This is particularly the case in

‘regard to the manufacture of carpets; which, like the other
“branches of ‘weaving, has received improvements at every hand,
and has lately made important advances. The very fact of the
Cexistence of such a manufacture speaks volumes as to the increase
of our domestic comforts. - - :

~In the superficial texture of the common carpet, nothing appears
to distinguish it from an ordinary web ; and a first observer is at a
loss to imagine by what means its variety of colours can be pro-
“duced.  On examining the figure more narrowly, it appears that
the designer has laboured under considerable difficulties: for in
“many places where purity of colour would have been advantageous,
a mixed colour, of the warp and welt, only is to be found, while
scarcely any gradual shading of the tints depending on the nature
of the fligure is to be seen. A still closer examination explains at
ouce the source of these imperfections. 'The ingrain or double car-
' pet is found to consist of two contiguous webs, intermingled with
“each other in such a manner as to produce the pattern: each of
‘these webs, if woven singly, would have a striped appearance,
‘being partly coloured in the weft. One set of coloured stripes is
‘thus imposed upon another : and in designing the colours of the
‘pattern, no sclection beyond what is afforded by the judicious ar-
rangement of these stripes can be made. 'I'he number of full
colours is thus very limited ; and thesc can’ only be obtained where
‘the weft traverses warp of the same colour.  To bring up then'a
pact of the figure full red, red warp must he traversed by red weft ;
these colours can be immediately concealed by sending the threads
to the other web, but were they to remain long there, both webs
would become monotonous. It is therefore extremely diflicult to
avoid a strong tendency to striping in the colours, aud, except in
the principal part of the figure, the colours can hardly be well man-
aged, the zecondary embellishnents being alinost matters of chance.
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Yet, in the face of all these difficultics, patterns of great beauty are
being continually formed on the carpet Joom.

The invention of the triple carpet, claimed by Nr. Morton, of
Kilmarnock, has almost removed these difliculries.*  "I'his carpet is
composed of three webs, which interchange their threads in order to
produce the pattern. ‘The primary object in the introduction of the
third web, appears to have been the obtaining of greater variety and
brilliancy of colouring ; but another curious effect has followed, that
the two sides of the carpet are necessarily counterparts to cach
other. To a certain extent the figure of the under must depend on
that of the upper side, since threads may be needed fom the under
web to produce what is wanted in the chief pattern on the upper
side, but there still remains the choice of an interchange of threads
between the two inferior webs. It is obvious that the tendency to
striping must be much less on this than on the comnon carpet, and
that the degigner having a far greater choice of colows, may pro-
duce effects that could not before have Leen obtained. After the
principal figure has been determined on, the skill of the designer is
most severely exercised on the wrong side of the carpet. His choice
of materials is indced as great as with the comnion carpet, but then
he is hampered by the restriction in figure, and can only be entirely
at easc opposite a piece of plain texture on the other side. ‘l'he
superior beauty of the triple carpet over the common ingrain or
two-ply is at once acknowledged : it pussesses alimost all the freedem
in colouring of the floor-cloth or paper-hanying, while its great thick-
ness and comparative cheapness bring it into competition with the
more expensive kinds of carpeting.

Tig. 105 is a correct representation, in perspective, of an imperial
Scoteh carpet loom.”

The frame of the loom consists of four perpendicular posts
A A AA, with capes BB, and cross rails CCCC, to hold them
firm at suitable distances apart; thesc posts are generally 6 feet 4}
inches in height; D is the cloth roller, which must be made of well-
scasoned wood of 5) inches in diameter, with an iron gudgeon of
1ths of an inch in diameter driven into each end of it, in the usual
way; on one of these ends a ratchet wheel E is fastened, which is
operated upon by two clicks F'F, for the purpose of holding the
web in its proper place when wound upon the roller by the weaver,

* Mr. M. is one of those sanguine mortals who believe, that if a man could
produce & machine which would generate the power by which it was worked,
he would become a creator! Ouill
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in a similar manner to that formerly described in section 1st under
the head of plain weaving; G G is the lay or batten; H the reed;
I the upper shell to hold the reed; J the under shell or sill of the
lay; K the rocking tree or cross bar, which connects the lay swords
G G above, as in Fig. 9, section 1st (which see;) L the harness,
with double necking, connected to each of the Jacquard machines;
M the treadles; N a rack or guide which serves to keep the treadles
in their proper places; O treadle cords or wires which connect the
treadles to their respective levers or lifters, in the usual way; P the
harness board ; Q the warp roller, with its ratchet wheel R, similarly
fixed to that of the cloth roller D, and held in its place by the catch
or dog S, as in Fig. 7, section 1st (which eee ;) T the warp yarn as
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it proceeds from the warp roller through the harness L, and from
thence into the reed I, where it is woven into cloth, then passes
over the breast beam U, and on to the cloth roller D; V the cloth;
W a strong cord, fastened to the catch or dog S at X, passing over
the pulley Y, and attached to the loom frame at Z, on the right
hand side of the loom, and convenient to the weaver's hand ; on this
cord a small wooden bob A' is fixed, which the weaver pulls when
he finds it necessary to draw his bore or sink, and he winds the
same length of cloth upon the cloth roller that he draws of warp
from off the warp roller ; B' B' Jacquard machines of the common
description, mounted on the top of the loom in the usual way; C* C*
the pattern cards, and, D' D' two wooden boxes into which they
drop when delivered from the cylinders, as represented more clearly
in the description formerly given of the Jacquard machine, and in
the drawings Figs. 93, 94, 95, 96, 97, and 98 (which see.)

The introducer of this texture (Mr. Morton) has conferred on us
a very great benefit: he has furnished us with a higher embellish-
ment for the interior of our dwellings, and presented to us another
evidence of the active benevolence and social disposition of man.
And it is agrecable to reflect, that in the nursing of the idea, and
the carrying of it into eflect, he must have felt a pleasure mucc
more intense than is likely to be experienced by any of the multi-
tudes who will enjoy the fruits of his abilities.

A desire for something in the interior of a dwelling analogous
to the soft clothing of the external world, scems o be generally
felt; for in all states of society attempts are made to remove the
hardness and unseemliness of the floor.  Among the poorer nations,
these attempts are confined to the mere dormitoties, but, as advances
are made in wealth, the mat and carpet begin to appear. 'The
goftness of the twrf and more than its swoothness having been at-
wined, it was natural to imitate also its embellishments: for this
purpose several distinet kinds of carpet texture have been contrived.
On one of these (the ingrain) we have already reported an imimense
improvement, and proceed to describe a no less striking improve-
ment on another. .

The Brussels carpet is distinguished from the common one by
having a raised pile, und by the circumstance that the figures and
colours are entirely produced from the warp.  ‘The pile is raised by
inserting a wire between the body of the warp and the previously
raised colouring threads. These threads descend and are fixed by
the weft, which is of linen, two picks being given before the insertion
of each wire, and these picks are called binders, and after a few
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repetitions of the process the wires are withdrawn, taking care
that the wires be not drawn out too near-the face of the cloth:
'othenwm the looped warp would become stretched, by recovering
the position in which it was before the wires weroe inserted.

'I'he Wilton carpet differs only in this, that the pile is made some-
what longer, aud cut in the manner of velvet.  Were the coloured
warp, however, raised into pile at each stroke, the web would have
simply a striped appearance ; and if it were raised only at intervals,
the figure would be given in relief, hut would still be merely striped.
In order to produce a properly coloured pattern, several coloured
yarns are arranged, so that any one of them may be raised, into
pile.  Their number is generally five, and these constituto what is
called five covers, so that, by their itregular ascent to the surface,
the striped appearance is almost broken up.t . Still, however, the

* The knife or cutter used in England, for cutting the piles of various kinds
of fubrics, is a steel rod about 2 feet long and Jths of an inch thick, having a
square handle at one end; the other end is tapered away to a blade as thin as
the edge of a razor. To prevent the point of the knife from turning down-
wards and injuring the cloth, its under side is covered by a guide, which
serves tostiffen it, as well as to prevent its under edge {rom cutting the fabric
during the operation of guttering out the pile. The operative grasps the handle
in his right hand, and insinuating the projecting point of the guide under the
wefl, pushes the knife smartly forward through the whole breadth of the pile
(from selvage to selvage.) This process is repeated upon every line of the
pile throughout the web.

An expeditious method of manufeturing ‘common velvets has lately been
introduced by our respected friend, M. Tannias Falson, of Lyons, its ingeni-
ous inventor, ‘I'hiere wre two principal feutures of novelty in this method
the first of which is, the weaving of two webs or pieces of veivet at once, the
one above the other, the pile of each turning inward, and the wehs being
cannected together by the pile itsell. The second feature consists of a vibra-
tory cutter or knife, which passes between the two picces of velvet and cuts
them asunder, as fast as woven, by the mere operation of the loom; the cut-
ter is, of course, set from the face of the cloth at a sufficient distance to pre-
vent its cutting too near the reed. :

This excellent mode of manufacturing vclvel, mmht we think, be intro-
duced with great advantage in this country: the necessary apparatus may
be obtained, by applying to the inventor, at Lyons, or to Messrs. James Jac-
quier & Co., No. 1 Wood Street, Spitalficlds, London.

1 Called covers on nccount of all the colours being covered or hid, except orie,
which shows on the face of the cloth. In a pattern, for instance, containing
five colours, all these may be visible, but only one will show at any particular
point, and the sum of ull the parts of tie coloured yarns which appear on the
face, wili be only one fifth of the whole of the coloured yarns employed.
I‘wc colours are commonly used in the manufacture of Brussels carpets if a
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web is esseptially striped, and though the designer be not neaily so
hampered s in the Kidderminster texture, he is yet seriously in-
commoded in'bis choice. Let nssuppose o board painted in minute
coloured stripes. After these have dricd, let another couting of
coloured stripes be laid on, and so on for five coaly, each difleiing
from the preceding : the painter may uow form an idea of the
difficulties encountered by the carpet designer,—let him set to work,
by scraping away the different coats, to produce a pattern. But
there is another annoyance; in order to produce the smallest
speck of any particular colour, a thread of that colowr must trav-
erse the whole patlern ; and that thread may displace some other
which would have been advantageously brought in elscwhere.
On account of the very diflerent rates at which the coloured threads
are taken up, these cannot be wound upon one beam, but have to
be placed each upon a bobbin by itself.

To remedy the inconvenience of this texture (the Drussels car-
pet) Mr. Richard Whytock, of Edinburgh, contrived a method of
partially dying the yarns; but we cannot fully understand the
value of the contrivance till we have glanced at another kind of
carpet texture. . o .

The Turkey carpet is the simplest in its texture of all carpetsy
and at the same time is almost unlimited in the choice of colours.
Let us suppose oursclves seated at a comnmon Joom, and that imme-
diately after having thrown a pick, we commence to tie on every
thread of the warp a small bunch of coloured worsted yarns, vary-
ing the colour according to our fancy. This completed, let two or
three picks be thrown, and well driven up ; and then another row
of coloured worsteds tied on. It is clear that in this way we could.
produce any pattern, and that no more of any particular colour is
wanted than is sufficient to produce the required effect : nay more,
the colours being put on by hand, we would not be compelled
to reiterate the pattern at each stated distance. Ilere we haveevery
advantage that we can wish for, excepting this important one, ra-
pidity of formation. :

Whytock’s method supplies to all the advantages of the Tur-

greater number were employed, the cloth would Lave a flimsy appear-
ance. Suppose ten colours to be used, instcad of five, as already deseribed,
then nine of them would always remain below, while only one would be
raised, but this one could not fully conceal the others, so that the pattern on
the cloth would be indistinct. Could one-half or two-thirds of the coloured
threads be brought to show on the fice of the cloth, it is clear, that the fubric
would have a much more dense and velvety uppearance.
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key. carpet, a - rapidity of weaving greater than that of the
Brussels fabric. 1lis method may be described thus: If for the

. five coloured yarns of the Brussels carpet we could substitute one
yarn dyed of the requisite colour at different places, we would be
able to dispense with all the apparatus for producing the pattern,
could make the web with only one body, and work it as a simple
velvet. The only difficulty would then be in"the dying of the warp
threads.

In order to dye the thrends, one yarn is wound on the surface of
a large drum, of which the circumference is equal to the length re-
quired for one copy or length of the pattern.  This drum is gradu-
ated so that the dyeing roller can be passed across the yarn at any
required place. The design, extended on the ordinary ruled paper,
cenables the workman to discover all the places at which a particu-

lar colour is to be applied : that done, he changes the colour box,
and so proceeds till the whole colouring is completed. The thread,
being now dyed, is then taken off the drum, and submitted to
the processes (steaming &ec.) for fixing and brightening up the
colours. The second thread is then dyed, and s6 on till the whole
warp is finished. The next and most difficult part of the operation
is, to place all these yarns side by side upon the beam. For this
purpose they are wound upon separate bobbins, and small white
spots, purposcly left in the dying, enable the workman to arrange
the coloured parts properly opposite cach other. They are then
carcfully rolled upon the beam, and the weaving proceeds rapidly,
cach thread being brought into the pile upon every successive wire.
Whytock uses the grooved wires, and cuts the pile in the manner of
the Wilton carpet.

- Excepting the necessity for the recurrence of the p'lttem, this has
all the advantages of the Turkey carpet. - The coloured spots can
be produced at any point, and nced not run in rows as in all the
other carpets. It need hardly be added, that greatly admired pat-
terns have been produced by this method ; and that the manufac-
ture meets with deserved encouragement. :

Before concluding this imperfect notice of these two improvements
(Morton’s and Whytoek’s) we would draw attention to a subject of
great importance to socicty in general. A strong prejudice, sanc-
tioned by an old proverh,* exists against those who turn their atten-
tion to several branches of the arts. Yet it is a fact, that almost
every improver has been jack of a good many trades; nay, an ac-

* «Jack of all trades and master of none.”
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quaintance with a variety of ‘operations is essential to the invention
of new ones; and very often prodigious improvements are ctlccted
by the almplc wansfercuce of a process from one art to another.’
May we be allowed to hint, that the triple carpel is one of those
generalizations so often found in scientific rescarches, and that its
inventor appears to have extended his studies fur beyond the sub-
ject of carpet weaving. Whytock’s carpet, again, bears on the face
of it the necessity for a knowledge of the arts of dyeing, weaving
and scheming; for no one not intimately versed in these could
haye conceived, or, having conceived, could have carried the idea
into eflect.

Another ideg exists, that the happmmcr upon new discoveries iy

matter of chance, and some appear (we judge from their conduct)
ro imagine that the less they know of a subject the niore likely are
they to alight on something new; asa bad swordsman trusts to
that very circumstance for outwitting his antagonist. Onceina
century, indeed, one man among seven hundred and fifty-nine mil-
lions may find, by chance, some valuable process; but the great
mass of our current inventions are the fruits of assiduous and well-
directed exertion ; and the mind, even more truly than the body,
must earn its bread in the sweat of its brow.

For the benefit of the manufacturers in the United States, who
are intercsted in the carpet trade, we have, at very gieat trouble and
expense, made correct drawings and specifications of Mr. Whytock's
very ingenious machinery for colouring carpet yarns, according to
the statements just made: and although we have been out of
pocket several hundred dollars more than we at first anticipated in
this matter, still, we regret it not, believing that our exertions will
meet with an adequate reward.  We have made all the drawings
to u scale.t

This invention consists of a new method or manufacuuc, which
facilitates the production of regular figures or patterns, on diflerent
fabrics, particularly velvets, velvet pile, and  Brussels, Wilton and
Turkey carpets, by colouring the threads or yarns which are to be

* As, for instance, the stealing of other men’s inventivng, mnd passing them
off for our own. [t oflen occurs that schemers, by such low trickery, suc-
ceed in acquiring large fortunes, whercas, the ingenious persons whom
they thus swindle not only out of their bread, but also out of the honour
which they justly deserve, die for want of the comnion necessaries of life.

# We think it proper to mention, that these drawings were made from one
of Mr. Whytock’s machines, while in operation, at Tournay in Belgium;
and we were assisted in making them by Judge Shinimigin of Brussels.

28
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used in weaving such fabrics, with a succession of different colours
applied at different portions of the length of each yarn, according
to such a peculiarly regulated order of succession of colours, as that
after the yarns (so rendered party coloured) have been suitably au-
ranged, in a simple loom, such as is commonly used for weaving
plain cloth, without any Jacquard. or other figuring machinery
thercon, and after the said yarns have been woven, particularly into
any of the fabrics aforesaid, by the ordinary manipulations of plain
weaving, the cloth shall exhibit the appearance of a pattern or de-
sign, in diverse colours, by virtue of the variegated colours which
were previously applied on the yarns by this inproved method, ac-
cording to a suituble and peculiurly regulated order of succession of
colours, as aforesaid, ¢« v oy oL n i ool

- And although certain yarns which are‘intended for weaving pat-
terned fabrics by plain weaving, have:been hcretofore rendered
party-coloured, by tying up part of the hanks or skeins in order to
preserve them free of colour when the other parts are coloured, by
submitting the whole hanks or skeins to a dying process; and also,
by a more recent process (practised by Mr. Louis Schwabe of Man-
chester) such yarns have been rendered party-coloured by printing
thera whilst they ave in skeins or hanks; and the yarns so rendered
party-coloured, whether by dying or by printing, are afterwards ar-
ranged in the loom, so as to give to rthe fabric which is woven
therein, the appearance of certain. irregular and ill-defined patterns
in single or purty-colours, such as clouded, speckled, motiled, mar-
bled and spotted patterns, and interrupted striped patterns; it is to
be understood that this improved method or manufacture, of Mr.
Whytock’s, is founded on the same principle of previously rendering
the yarns party-coloured, and afterwards arranging them in the
loom 50 as to produce a fabric with a variegated pattern by plain
weaving of the party-coloured arranged yarns. This improved
methiod, Ly virtue of certain mechanical combinations and arrange-
ments, hereinafter described, for performing the process of rendering
the yarns party-coloured, with a suitable succession of colours, (and
after the same are suitably arranged in the loom certain precaution-
ary measures, hereinafier described, being used, in order to keep up
the said suitable arrangement unchanged during the process of
plain weaving,) will facilitate the production of regular figures or
patterns, which will correspond with sufficient accuracy to a pre-
vious, and intended design, and. will be repeated with sufficient ac-
curucy at regulur distances along the Jength of the woven fubric,
s0 a3 1o exhibit the same appearance as is usual in the regularly
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figured or patterned fabries, which are’woven in figured looms, but
which regularity and accuracy of patterns have not been hitherto
obtained by the ordinary mode of dying or printing yarns in the
hanks or skeing. (.. :

We are aware of the fact, that yarns prepared for weaving into
figured fabrics, by plain weaving, by printing suitable impyessions
in diverse colours upon them to form the chain or warp of the in-
tended web, and passed through reeds like those of the loom which
is intended to be used for weaving the same, the said impressious
being obtained from engraved metal surfaces or from carved blocks,
in the manner practised by calico printers, according to which
nicthod of printing warps, the pattern which will be afterwards ex-
hiblted by the fabric woven out of such printed warps, will be the
same it respect to its design as that which is cngraved or carved on
the surfaces or blocks, by which the impressions were printed on
the warp, ex¢ept in as much as the design may be contracted in
length by the gathering up of the warp in the process of weaving.

It is to be understood, that according to Mr. \Whytock’s improved
method, the yarns, when they are arranged na warp in prepa-
ration for weaving, are not printed ; nor does he make use of cn-
graved surfaces, or carved blocks, with any ligured design or pattern
thereon which bears the least resctiblance to the figured design or
pattern which will be exhibited by the woven fudwic ; but;, witls the
same mechanical combination and printing implements which he
uses for rendering yarng party-coloured, as aloresuid, suitable for
the production of one kind of regular figures or patterns on the
woven fabric, he can, also, render yarns party-coloured suitably for
the production of an unlimited varicty of dilferent regular figures
or patterns by only varying the reguluted order of succession,
whereby he applies the diflerent colours to the yarns, with his me-
chanical combinations and printing iinplenents; and according to
which improved method, the warp or chain is fonined in preparation
for weaving after the yarns are rendered party-coloured, which is
also the case in the common plan of dyeing the yarns in the hanks
or skeins, tied up, or in printing -the yarns in the hanks or skeins :
in the old methods, the warp or chain is formed first, and the print-
ing aflerwards performed thercon, and the yarns of their printed
warps (or so many thercof as are to form the patterned or figured part
of the fabric) must vetain the same positions in relation to each
other when they are in the woven fabrics, that they had during the
printing, for the yarns receive their printed impressions whilst they
are. arranged in the same. order side by side as that which they
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are to have when arranged in the loom.. This distinction being
made, we shall now proceed to explain the improved method or
manufacture in all its esscutial details.

In order to render yarns party-coloured by Whytock’s improved
method, one yarn or thread, or a small number of yarns or threads,
must be wound or coiled around the circumfercnce of a large cylin-
der or drum, which is mounted on a horizontal axis in a' frame,
in the manner of a grindstone, and the circumference of the cylin-
der being covered with a blanket, such as is used by calico printers
to cover over their tables for block printing, with the addition of an
oiled cloth cover, to keep the blanket clean, the circumvolutions or
coils which the yarn or each of the yarns makes around the said
cylinder, being disposed regularly and closely side by side. And if
more than one yarn is wound round the cylinder at once, the coils
‘thereof should be continued until they fill up close to the side of the
first coil which was made by the next adjoining yarn, so as to cover
all the circumference of the cylinder with circumvolutions of the
yarn or several yarns around the same. The yarn or yarns being
thus disposed in coils around the cylinder, and the ends fastened
thereto, they are prepared for receiving the colours, which are ap-
plied by means of long narrow sticks or rulers, the edges of which
are covered with felt, and are used as printing surfaces, in the man-
ner of calico printing blocks, but without any carved pattern on
the said edges or printing surfaces; that is to say, the felt edge of
one of the said rulers being furnished with its appropriate colour
(from a colour scive, such as is used by calico printers for block
printing,) is applied horizontally across the breadth of the cylinder,
parallel to the axis thercof, so as to cross over the coils of the yarn
or yarns which surround the cylinder ; and an Impression being
given across the yarn or yarns by the printing surface or edge of
the ruler, in the same manner as would be done by calico printers,
it will apply colour to each circumvolution of the yarn or yarns,
along so much of the length thereof as is cqual to the breadth of
the printing surface of the rulers; and as the yarns or cach yarn
makes several circumvolutions around the cylinder, the colour so
applied will colour as many diflerent places along the length of each
yarn, and those places will be exactly at equal distances apart along
the length of the yarn, viz. at distances apart cqual to the circum-
ference of the cylinder.  After one imnpression is thus made on the
yarn or yarns, the cylinder is turned round just as much as will
move its circumference a space equal to the breadth of the impres-
sion left by the ruler, and then, if the pattern requircs a change of
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colour, another similar ruler, furnished with a suitable colour, is ap-
plied across Lhe yarns, so as to make another impression thercon
adjoining to the former ; or, if the pattern docs not require a chiange
of colours, but the repetition of the sume colour, the same suler

- which was first used, being furnished anew with ity own proper

colour, is used to male the sccond inpression, instead of a ditlcrent
ruler ; after which the cylinder is again turned round us much us
the breadth of the impression lefl by the lnst vuler, in preparation
for laying another inpression, either with the same ruler which
was last used refurnished with its own proper colour, or clse with a
different ruler furnished with a different colour, according as the

' pattern requires a change of colour, or a continuance of the same

colour, on the next succeeding portion of the length of cach yarn.
When repetitions of the same colour are fiequently required, the
colouring may be expedited by using a broader ruler, which will
print double or treble the space of the ruler before mentioned.  In
this way the colouring of the yarns proceeds along ail parts which
require to be coloured by successive impressions of the ditferent
colours, with repetition of the same colours, or u change from one
colour to another, according as the pattern requires, until a com-
plete series of such impressions has been made, reaching all round
the cylinder; and which series, by joining up to the first impres-
sions, will complete the colouring of the whole length of the coils
of yarn around the cylinder with their required party colours, suc-
ceeding each other in duc order of succession, according to the pat-
tern they are intended to produce in the woven fabric.  When one
yarn, or onc small number of yarns, has been thus rendered party
coloured, it, or they, must be taken ofi the cylinder, to be afterwards,
when dried, subjected to the action of steam, to fix the colours, and
then waslhied, and when again dried, to be wound on a bobbin, or
on bobbins, iu propurution for forniing it ar them into a warp; and
as soon as the cylmdu' is at liberty, another yarn, or another small
number of yarns, is coiled upon the cylinder to be in its, or their
turn, rendered party coloured, by a similar series of manipulations,

“and so on until the whole number of yarns which are required for

the formation of the warp or chain of the intended fubric, or of the
figured or patterned portion thercof, are vendered party coloured
and, in applying the colours to cacli yarn or small uumber of yurns
which are wound each time round the cylinder, the order of succes-
sion of the different colours is varied as the puticrn may require, for
cach yarn or small number of yarns; and when the whole of the
yarns requisite for the warp (or for the figured or patterned portion
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thereof) are finished and gathered on their separate bobbins, either
the snid party colourad yurns ure drawn ofl' from the bobbing to
form the warp in the loom by degrees, as the yarns are required for
the weaviug, or clse the yurns are collected from the siaid separate
bobbins on to the yarn beam of the loom by the usual process called
beaming, as a preparation for weaving ; aud in so collecting the
party coloured yarns from off their diflerent bobbins into a warp,
whether it be by degrees as the weaving in the loom requires, or in
order to beam the warp upon the yarn beam of the loom previous
to the weaving, the several party coloured threads must be arranged
side by side, .u,h in its proper place across the breadith of the
warp, according as each yarn has been previously rendered party-
coloured, suitably for the place it is required to occupy in pattern.
And, owing to the ‘circumstance of each yarn making several cir-
cumvolutions ‘around the cylinder when the colours are applicd
thereon, as herein before described, the order of the succession of
the party-colours on each yarn will be exactly repeated at intervals
along the length of cach yarn equal to the circumference of the
cylinder, and those repetitions of the order of succession in the
warp will produce repetitions of the figured pattern in the length of
the piece of the fabric when it is woven. Wherefore, the length of
the circumference of the cylinder must be adapted to the length
over which the pattern is required to extend, before a repetition of
the pattern cominences, allowing for the contraction of length
which results from the gathering up of the warp in the process of
weaving, or ¢lse the circumference of the cylinder may be twice or
thrice the length of the yarn required to produce that length of the
fabric over which the pattern is required to extend before a repetition
comnences, The warp being thus composed of party-coloured
yarns, suitably variegated with colours, and arranged in suitable
order in the warp, according to the intended pattern, the weaving
is to be conducted in the usnal manner of what is called pluain
weaving, and will produce a fabric with a figured pattern in colours,
'w:l/zout any of the troublesome mmupulat:ons which are neces-
sary for what is called jurme weaving. The fabrics for which
Whytoek’ improved wode s nmiost pmmulm]y adapted, are those
whercin the swifice of the fubric which exhibits the pattern iy come
posed chicfly by gathering up the warp into loops, by interlaying a
wire during the operation of weaving across the warp in the direc-
tion of the shoot or weft, and which wire may he cither drawn out
in order to leave loops for the face of the fabric, aa is the case in
Bruxelles carpets, or the wire may be cut out, if it is intended to
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form a pile for the fage of the fabric, and the cut or divided loops
will forin that pile, as is the case in velvets, velvet piles; and Wilton
carpets ; and, as to Turkey carpets, which are u different description
of fabric from the others above mentioned, being (unmcd by kuot-
ting tufls of coloured worsted yarn around the yarus of the warp,
Whytock’s improved mode facilitates the production of regular fig-
Jyires or patterns thereon, by enabling the operator to render the
skein of yarn which each weaver is to use for forming those knotted
tufts party-coloured, with the different colours succeeding cach other,
exactly according to the order of succession of colours in which the
weaver must introduce tufis of dillerent colours. According to the
ordinary mode of weaving Turkey carpets, the weaver must have
in use as many difierent skeins or clews of diflerent colours as the
variegation in his pattern requires, and must sclect first a skein or
clew of one colour, and then another, with discretion to suit his
pattern ; he will, according to this improved mode, require to use
only one gkein or clew of yarn, which, being rendered party-
coloured in due order of succession of colours, will furnish all the
variation of colouring necessary for forming the successive tufts
which he will require in his work, and following cucl other in due
order as they will be wanted. And as he works up the skein or
clew of party-coloured yarn by putting in tuft after tuft, and cutting
off the yarn each time, those successive tufts will change their
colour according to the intended order of succession of colours which
the pattern requires, without any trouble of selecting colours and
changing skeins with perpefual reference to the pattern, as hercto-
fore, but only oceasional reference thereto, and without the same
liability to mistake in so selecting, and the waste of coloured yarn
which is occasioned by such mistakes; and also, the number of
ends remaining from the number of skeins which must be used
will be much diminished by rendering the yarns party-coloured,
according to this inproved mode, and likewise, by this mode of
party-colouring the yarns, the joinings of the patches of colour
which were applied successively, will indicate the exact place where
the yarn is to be cut ofl as the tults are introduced, whereby waste
of material in cutting off too long may bo avoided, as well as inw-
perfections in the face of the work by cutting ofl’ too short.—Note,
A saving of colouring material may e made in rendering the yams
for Turkey carpets party-coloured, by an improved method, by
omitting to apply any colour to those parts of the yarns which are
afterwards to be looped or knotted around the yarns of the warp,
and which parts will therefore appear only at the back of the fa-
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bric, and will consequently require no colour ; these omissions can
be easily made in their proper places along the party-coloured yarns,
by setting out the pattern so that those parts of the yarns will be
known when they are wound round the cylinder, and may be
passed over without applying any colouring matter thereon. 'I'he
places which are so left uncoloured in the yarns will be extremcly
uscful as indications to the weaver of the places where the tufts
are to loop and knot around the yarns of the warp.

Fig. 106 represents the cylinder A A in perspective, together with
the rack B BB containing the bobbins « @, from which the yarns &,
are furnished to the cylinder A A as fast as they are wanted, when
the latter is turned round in order to wind them around its circum-
ference, as herein before mentioned.  Figs. 112 and 113 also repre-
sent the cylinder, and the same letters of reference are used to de-
note the same parts in all the figures. CCEL Fig. 113, and
K K Ligs. 114 and 115 is the wooden frame for supporting the axis
D of the cylinder A A; EL (sce I'igs. 113 and 114) are upright
standards to support a horizontal shelf or rest F, which is fixed
across the width of the cylinder, and serves to place the rulers by which
the colour is to be applied to the yarns, in a truly horizontal position,
and so that cach ruler will he presented to the cylinder A A at the
same height thereon; dd, (sce the Figures 107 and 109) is a
guide screw, which is mounted horizontally in bearings notched out
in each of the upright standards I5 L (see Fiig. 113;) the screw d d,
has a pulley e, fixed on the extreme end of it, in order to turn it
round by means of an cndless band or strap ff (sce Fig. 112,) from
another pulley g, which is fixed on the extreme end of the axis D
of the large cylinder A A wherefore, the screw d d, will be turned
round with a motiun corresponding to that wherewith the cylinder
A Ais wrned; G G (see }ig. 107) is a conductor for the yarns,
which is fitted on the guide screw d d, so as to be moved gradually
along thereby across the width of the cylinder A A, when the latter
is turned round. The rack or frame B B (Fig. 106) contains as
many bobbins a g, as the number of yarns which it is intended to
wind around the cylinder A A, for colouring at one operation.—A
yarn b, from each of the several bobbins a a, is conducted beneath
a fixed horizontal rod or wire %, then' over another such rod or wire
i, and bencath a third fixed rod or wire & ; which three rods or
wires, by opposing a slight friction to the yarn or yarns when drawn
across the rods or wires, will cause the yarn or yarns to be extended
with a proper tension when drawn afterwards by the cylinder A A.
After passing under the third rod or wite %, each of the several
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yarns is passed through a distinct eye in a wire guace z 2, (sce
Figs. 106 and 107) which is fixed upon the top cross rail R of the
conductor GG (sce Iigs. 106, 107, and 108) und, finally, cach of
the yarns is passed through a wire loop m, which iy fixed in the
top cross rail R (see Ifigs. 107 and 108) and projects so far out
therefrom as to reach near to the circumierence of the cylinder. a,
(sec Fligs. 113 and 114) is a fixed rest or guide: for the tails of the
conductor G G to bear against, when the screw d d, is turned round,
and as it carries the conductor G G literally acro=s the width of the
cylinder A A in the manner before stated, and in so moving it will
guide cach of the yarns, so that the successive coils which that
yarn makes around the circumference of the cylinder will fall close
to each other side by side; and, if that coiling is continued until
the last coil made by one yarn joins up to the first coil made by the
neighbouring yarn, then, the whole surface of the cylinder will be
covered with ¢he several yarns.—The condactor G G is made
double, and fitted upon the screw d d, near to cach end thereof, the
two conductors G G being united by two wooden rails R S, and each
part which is so fitted on the screw d d, is formed in two parts G p,
(sce Figs. 107, 108, and 109) which are jointed togcther at ¢, in the
manner of a pair of pincers, to grasp the screw d d, by the action
of the spring 7, which is interposed between the handles G p, of the
two parts, in order to urge them apart from cach other, and causc the
other parts s s, of the pincers to grasp the screw d d between their
jaws, by clasping the two handles G p, of each of the conductors
together in the hands, their spring 7, can be overcome to open the
two pincers, and then both the conductors G G bhecome detached
from the threads of the screw d d, in order to move the whole back
from one end of the screw to the other, without (he wouble and de-
lay of turning the screw round backwards after one set of yarns
has been wound round the cylinder, in order to prepare for winding
on another set.” :

Figs. 114 and 115 represent the cylinder as it appears when a
part H H of its circumference is folded inwards towards the axis, in
order to admit of taking off the yarn from it after it has been ren-
dered party-coloured. Two portions I of the circumference are

* A more simple guide or conductor for coiling the yarns on the cylinder
A A, ns represented in Figs. 106, 107 and 108, may be used ; and as every
manufacturer of cotton goods in the United States is well acquainted with the
common traverse or spooling motion, no diflicalty can be experienced by them
on this head. We are copfident that the manufacture of this kind of carpet,
(the velvet pile) is destined cre long to receive vast improvewents: indeed,
we would not be at all surprised to seg (l)’rom 25 to 30 yards of it manufactured

~
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Figs. 107, 108, 109,
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Fig 111.
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Note.—The above species of painting or of transferring patterns to the de-
sign paper is performed with camel hair pencils, and appropriate pigments,
which are to be reduced, if necessary, to a semi-transparent state. The pen-
cils should be chosen of a middie size, with-a good spring and point, both of
which qualities may be discovered by drawing them gently through the
mouth, and pressing them on the thumb nail; when, if on being moderately
wet, they spring again into their form after being bent, (on the nail)) itis a
enre indication of these qualities. The points of the pencils too, should be
adapted as nearly as possible to the size of the sinall spaces or squares on the
design paper on which they are to be employed, that the designer may be
able to fill any individual space with only one touch of the pencil.

A learner in this department, before he attempts designing of patterns,
ghould endeavour to acquire a dexterity in filling up these little spaces on the
design paper, whether they run in straight or curved lines; taking care al-
ways to fill them exactly, without allowing the paint to spread beyond their
boundaries, or leaving any of them broken or impertect.
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» Description of the manner of applying the party-colours on the
yarns, and ¢f determining the proper order of succession for
the differcut colowrs thereon.

T'he succession of colours must be determined by means of a de-
sign paper, which represents the design or figured pattern intended
to be produced by plain weaving of the party-coloured yarns.  Sce
a specimen of such a design paper Fig. 111. It is similar to the
design paper used by weavers for figured weaving, being ruled with
squares, which are numbered across the top and down the length,
and it 1aust contaiu the entire figure of the pattern which it is in-
tended to produce in the fabric, and which pattern is to be repeated
thereon at regular intervals along the length of the picce: and, sup-
posing that the ground whereon the pattern, Fig. 111,isto be repre-
sented, is to be all of one uniform tint, the whole of the yarns may
be dyed with that colour previously to applying the party-colours,
the said dye lLeing chosen of such a nature that it will readily give
place to the stronger party-colours which are to be applied.* The
size of the cylinder A A must be so chosen that its circumference
will be equal to the length of yarn which the warp will take up for
weaving, from the commencement to the end of the pattern, where
it will join to the preceding, and to the succeeding repetition of the
patlern, taking into consideration the contraction of the length of
the warp which will result fromn the gathering up of the yarn in
weaving, and which contraction varies very greatly in different
kinds of fabrics. Whatever number of squares the length of the
design paper occupies, (for instance 72, as in Fig. 111,) the circum-
ference of the cylinder must be divided into a like number, (of 72
equal parts;) or the double or the treble that number, if the cylin-
der is large in proportion to the pattern; which is ‘easily done by
applying a tape painted with suitable divisions upon it around the
circurnference of the cylinder, as at ¢ ¢, (sce Fig, 113) and fasten-
ing it with pins to the blanket cover. The design paper should be
luid out in large squares, as the printer has to distinguish readily
the succession and order of the ditlerent colours. It may either re-
present a figure to fill the breadth of the intended fabric, or one
which is to be repeated several times side by side in the breadth,
and cach square may cither represent a single yarn or a number of
yarns, according as the texture of the fabric is to be fine or coarse.

* The operator must be carcful not to apply light pink, light ycllow, sky
blue, pen green, or French white on a black or dark bottom, as none of these
delicate tints would appear te advantage on such u surface.
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Repetitions of the same figure in the breadth will admit of several
yarns being coloured alike at one operation, and the trouble of after-
wards separating these yarns may be avoided by keeping the coils
of the different yarns distinct from cach other upon the cylinder.
The numbers along the top border of the design paper, Mig. 111,
(for instance, from 1 to 43 in Fig. 111,) represent the different sets
of yarns in the warp which are to be reudered party-coloured to-
gether by one operation. Suppose, for instance, that it will take
six yarns of the warp, side by side, to fill cach of the synaves across
the breadth of the fabric, that will be 6 times 43 or 2335 yarns, side
by side, in the whole warp, to produce the pattern ifig. 111, In
that case 6 bobbins a @, I'ig. 106, must be uscd, and as many yarns
must be wound together round the oiled cloth covering of the cylin-
der A A, by attaching their ends thereto with pins, and then turn-
ing the cylinder round by a suitable crank. The traversing mo-
tion which the screw d d, then gives to the conductor G G, will lay
cach of the six yarns in regular coils close side by side on the cylin-
der, so that the succeeding coils of each yarn will just tounch one
another. The number of circumvolutions of each yarn which must
be thus wound upon the cylinder, will be determined by the nuia-
ber of repetitions of the pattern required to be made in the whole
picce of the fabric which is intended to be woven for one warp;
and when the required length of yarns is wound on, the successive
coils made by each yarn will cover up the space allotted for it on
the breadth of the cylinder, so as to join to the space allotted for the
next yarn, whereby the whole surface of the cylinder will be cov-
ered with coils; which being done, the ends of the yarns are cut
off and secured to the oiled cloth covering of the cylinder with pins,
and then those yarns are ready to receive the party-colours from the
printing rulers or sticks, in the manner herein before described ;
and it only remains to explain how the proper order of suceession
of colours is determined by aid of the design paper, IMig. 111, viz.
The cylinder is turned round until the division 1 of the tape ¢ ¢,
(Fig. 113) around its circumference is brought to an index mark,
which is made on any suitable part of the fixed frame for that pur-
pose, and the cylinder is fastened there by wcans of a stop #, 1Mig.
112, which is jointed to the fixed frame at one end, and the other
end formed with a sharp hooked point to stick into the wood of the
cylinder. 'This being done, the printer refers to the design paper,
Fig. 111, and finding that the four first sets of yarns at the border
of the warp do not require to be paity-coloured, he proceeds to the

numnber 5 along the top margin thereof, and finds thereby that the
on
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'six yarns which he is going to colour will be the fifth sct in the in-
tended warp, reckoning from the border of the warp, then proceed-
“ing downwards under that number 5, he finds the first coloured
square in the pattern is number 22 down the margin, and also that
the said square 22 is painted green, thercfore, he knows le is to
take a printing ruler furnished with: green colour, and laying that
ruler upon the shelf F, he presses it towards the cylinder and makes
the first impression across the yarns upon the cylinder. He then
turns the cylinder round to division 23, and looking to square num-
ber 23 down the margin of his design paper, (still under number 5
at top,) he finds that square to be also green, and therefore he knows
that he is to make another impression with the same printing stick,
after refurnishing it with green colour ; after which he turns the
cylinder round to division 24, and by reference to his design paper,
he finds it again to indicate another impression of green colour, and
after that anuther repetition thereof, at division 25.

"I'hese four being done, he finds by referring to his design paper
and proceeding downwards (still under number 5 at top) that no
more party-colours are required on the fifth set of yarns until the
18th square, which is a light blue colour ; therefore, he turns the
cylinder round, forward as far as its 48th division, and fastening it
there makes an impression with a ruler furnished with a light blue
colour, which being done, another reference to his design paper
shows hii, that he must again turn the cylinder forward to its 53d
division, and there apply an impression in dark blue colour ; and,
lastly, that he wust again turn the cylinder forward to its 58th di-
vision, and there apply a green impression ; after which the said
fifth set of yarns, then wound on the cylinder, will be completed
and rendered party-coloured at every part of their length where the
pattern requires them to be so coloured, unless the cylinder is so
large as to require the pattern to be repeated twice or thrice in
going vound it, in which case he repeats the operation accordingly.
And, note, if the yarns have not been previously dyed, as herein-
Defore mentioned, with an uniform colour, proper for the intended
ground on which the pattern is to be represented, then, (unless the
ground is to be white,) the ground colour must be applied to the
-yarns by making successive impressions thercon with a printing
ruler furnished with the said ground colour, making such an im-
pression whenever the cylinder is detained at one of its divisions,
‘whereof the number corresponds to the number of the squares in
the pattern paper, (beneath number 5 at top,) which squares are
there filled with the said ground colour, yiz., the squares numbered
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110 21, in Fig 111, and then the squares. numbered 26 to 47, and
19 to 52, 64 to 57, and 69 to 72. And, note, when the design
paper indicates that impressions of the same colour are to be re-
peted in succession, those repetitions may be expedited by using
printing rulers of double or treble the usual breadth of one division
on the circumference of the cylinder. The fifth sct of yarns (con-
sisting, in this instance, of 6 yarns in nwmber) being now rendered
party-coloured, the moveable portions I1 H of the cireumnference of
the cylinder are folded inwards, in the manner represcuted in Figs.
114 and 115, and as before described, in order to slacken and set
the yarng loose thereon; and then the oiled cloth cover with the
yarns upon it is removed from the circumference of the cylinder,
which is immediatcly put together again, and another clean oil
cloth is applied thereon, in readiness, for receiving the next st of
yarns which are to be rendered party-coloured, according to the order
of succession which is indicated by tracing the design paper Fig.
111, from the square numbered 6 at top downwards through all the
squares beneath the same. Each set of yarns which is removed
from the cylinder along with the oil cloth covering thereof, as be-
fore mentioned, is kept extended over two sticks uutil the colours
become dry, and then the yarns are made up into a large hank or
bundle, and submitted to steam by the usual process of steam print-
ing, in order to fix the colours, and the yarns are then washed in
water, to remove the gum or paste with which the colours were
mixed up, and after being dried, the yarns are wound off upon bob-
bins in readliness for forming them into a warp for the loom.  In
forming which warp, each sct of party-coloured yarns must take
their proper place in the breadth of the warp for which they were
originally intended when they were coloured with the succession of
colours which is indicated by the design paper. In forming the warp
by drawing off the yarns from the said bobbins, it may either be
beamed on the yarn roller of the loom, or the yarns may proceed
at once from their bobbins to the loom, to be drawn ofl" there-from,
as fast as the operation of weaving requires.

- Respecting the weaving of figured fabrics out of yarns which
have been rendered party coloured, suitably for that purpose, by
Whytock’s method, hereinbefore described, it s only necessary to
remark, that the loom may be such as is commonly used for plain
weaving, without any of the apparatus required for figure weaving,
and the manipulations may be the same as those for plain weaving
of the like fabrics to those on which it is intended to produce
figured patterns by using party coloured yarns. And, on this head,
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it only remaing to explain a precautionary measure which is used
during the progeess of the weaving, to ensure that all the several
yarns of the warp shall preserve their proper relative positions in
the direction of their leugth, without any ulteration thereof, during
the weaving, from one end of the picce to the other, viz. Inap-
plying the colour to each sct of yarns, cither the first or the lust of
the impressions, which is made, when the cylinder stands at its
division 1, must be of such a decided character, that its place on
every yarn can always be distinguished with certainty ; or, a nar-
row black impression may be made across every set of the yarng,
when die cylinder stands at its division 1, as 2 common  starting
place for all the yarus, and for all the sets of yarns; which decided
itupression, or narrow black impression, in consequence of the cir-
cumvolutions whiclh the yarns make around the cylinder, will be
repeated at every place along the length of each yarn, where the
repetitions of the pattern are intended to begin and to end. In
short, when the party coloured yarns are afterwards formed into a
warp, the said marks will indicate the junctions of the successive
repetitions of the pattern; and if the yarns are all adjusted so that
those marks on cach yarn will range in a straight line, square
across the Dbreadth of the warp, then a correct pattern will be
formed by the party colours of the yarns; and all the precaution
that is requircd during the progress of the weaving, is to keep all
the yarus so adjusted in length, that all others of the said mnarks,
at every succeeding repetition of the pattern, shall continue to range
in straight lines, and square across. To ensure this ‘condition, a
clamp, similar to that represented in IMig. 110 is used, which is
composed of two straight rulers W X, united by screws v, v, which
draw the edges of the two rulers W X together, and their adjacent
edges are covered with cloth.  This clamp is applied across the
warp, with one of its rulers above the yarns and the other below
then, near to the place where the said marks must range in o
straight line, square across the warp, and there the clamp is fast-
ened by its screws v, v, so as to hold all the yarns fast between the
edges of its two rulers W X in order to confine them to their rela-
tive positions end ways in respect to cach other.. As (he weaving
proceeds, the clump 1ig. 110 advances along with the yarn; and
when the length of the pattern has been woven, the weaving must
be suspended, whilst the screws v, v, of the clamp arc loosencd, to
sct it frec on the yarns, and it is then taken back along with them,
to the next succeeding marks; and, if those marks do not range in
a staight line, and square across the warp as they ought to do,
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those yarps which are too forward must be pulled back or stretched
until the marks are made to range, and then the clunp is 1o be
again screwed fast on the yarns, to confine them in their true
relative positions, whilst another length of pattern is woven ; after
which the clamp is again shifted to the next succeeding set of
marks and so on until the weaving of the whole picee is completed.
T'his method of working with the clamp Pig. 110 daring the pro-
gress of the weaving, is only requisite in case the yurns are drawn
off at once from the hobbins to forin the wurp in the loom us the
weaving goes on, without using a yarn bewn o the lvom: but, if
the warp is formegt and gathered on a yarn bewn by a previous
operation to the weaving, then the clamp Fig. 110 muat be used in
the panner above described during the operation of bemning, but
it will not be afterwards required during the weuaving of the warp
which has been so formed from the yarn beam.

Note. It has peen, by way of example, stated that the design,
Fig. 111, contains 72 squares in length, and that the circuinference
of the cylinder is to be divided also into 72 parts; but this supposcs
a pattern of small extent, and a small cylinder. A large pattern
would require a large cylinder, but on a large cylinder a small pat-
tern might be repeated two, three, or more times. The cylinders
which the inventor uses in rendering yarns party coloured for a vel-
vet pile carpet, are 6 yards in circumference ; but he finds it prefera-
ble to divide the circumference into 144 parts, and then 144 succes-
sive impressions of the printing rulers will be required to go all round
the circumference: in which case a small pattern of 72 squarcs in
length, like that in Fig. 111, would require to be repeated twice over,
in applying the party colours to each set of the yarns, after the
manner hercinbefore deseribed, before the impressions would reach
all round the circumference of the cylinder. Note also, that
the operation hereinbefore deseribed, of rendering the yarns pauty
coloured, may be expedited in case the pattern is of such a na-
ture that it will admit of heing divided or split down by a
central line, along the middle of the breadth of the picce, into
halves, and that the pattern on cach of those two hulves will be
precisely similar side by side, except being the reverse one to the
other, as the pattern would be to its reflection in a looking glass,
In such case twice as many yarns may be applicd at once upon the
cylinder, as would be applied for a single pattern, in the manner
hercinbefore described, the width of the cylinder being suitably pro-
portioned ; and after the double sct of yarns have been rendered
party coloured, one half of them is taken in the operation of warp-
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ing and weaving to the left hand of the centre of the breadth of
the warp, and the other to the right; and in like manner for pat-
terns which arc to repeat three or more tines side by side in the
breadth of the intended fabric.: For instance, if the fabric which
is to be woven to exhibit the pattern, Fig. 111, be made double the
width  hereinbefore supposed, in order to contain two figured
patterns, such as Pig. 111, but wveversed to each other, and
dispused side by side in the breadth of the fabric, then, the
warp for such a fubric would contain 86 scts of yarns of 6 cach,
516 yarns in the whole warp. 1o this case a double set.con-
taining 12 yarns may be wound on the cylinder at once, in order
that all those 12 yarns may be coloured together, and after heing
so coloured and (inished ready for forming into a warp, the 12 yarns
are to be separated into 2 sets of 6 yarns each, and one of those sets
is used for the right hand half breadth of the piece,and the other set
for the left hand breadih thereof. DBut whether the whole pattern
be repeated in reverse or not, any repetition side by side which con-
tinues tluough all the length of the pattern will afford the opportu-
nity of colouring an increased nunber of threads at once.

The colouring will in all cases be better performed when the coils -
of yarns around the circumference of the cylinder are laid close side
by side, without cither crowding each other or leaving intervals be-
tween the yarns; therefore, the pulley e, on the end of the screw
d d, (see I'ig. 106) should be properly adapted to the size of the
large pulley g, (sce Fig. 112) on the end of the axis D of the cylin-
der A J\, according to the fineness of the threads of the screw d d,
in order that the screw may be turned with such a speed in respect
0 the speed of the cylinder, that the screw will carry the conductor
G G (see I'igs. 107, 108, and 109) across the width of the cylinder,
or any portion thereof, at a proper rate of progress to lay the succes-
sive convolutions of the yarns properly side by side around the cir-
cumfercnce of the cylinder; therefore, when a coarser sort of yarns
are to be wound on, a smaller pulley e, must be applied on the screw
d d, to turn it quicker, and give the conducter G G a more rapid
progression ; and, vice versa, when a finer sort of yarns are to be
wound on, u lurger pulley e, must be fixed on the end of the screw
to turn it slower,®  ''he number of yurns to be wound about the
cylinder at once varies, for the reasons herein before stated, and also

* The pulleys e,' and g, being on the same range in Fig. 113, would appear
to constitute only one pulley; but the reader, on referring to Fig, 112 will
easily understand their relative positions.
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the number of convolutions of cach yarn around the cylinder varies
according to the size of the cylinder, and to the length of the yarns
to be wound around it: it is necessary to adapt the machinery to
those changes, for which purpose the wire eyes z, which are stuck
into the tweo wooden rails R S of the conductor G G, (see IMigs. 100,
107 and 108) and the loops m m, which guide the yurns, may be
very numerous in a row, and the yarns may be conducted through
those eyes which suit best.

In order to preserve as much as possible the form and regularity
of the several coils made by cach yarn and sct of yarns, around the
cylinder, after they are taken ofl therefrom, and during the processes
of stcaming ahd washing them, as aforczaid, it is proper to pass a
small cord of worsted amongst the convolutions, under and over
them alternately, tying its ends together.  This interlacing of a cord
across the several coils may be applied at two different places of each
set of coilssbefore they are taken ofl fromn the cylinder, and it will
facilitate the winding afterwards upon bobbins, as it will preserve
the yarns from entanglement.

In rendering the yarns party-coloured for Turkey carpets, they
must be coloured by the same method herein before described, but
with the order of succession of colours according to the horizontal
rows of squares across the design paper, instead of according to the
perpendicular rows of squares thereon ; because the figures or pat-
terns on Turkey carpets are not formed as in the other fabrics herein
before mentioned, by gathering up the warp threads, but by loop-
ing and knotting in detached tufts upon the ground warp. In the
ordinary mode of fabricating such carpets, diflerent individuals are
generally employed on one piece of carpet, cach of them having cer-
tain portions allotted to him, and which he is to fill with tufis. In
using the party-coloured yarns for these tufts, the portions given to
cach of the workers must be coloured, so as to correspond to the
part of the figure he is to work, or if the yarn has been coloured for
a very extensive pattern, each long yarn might be divided into
cqual portions, and distributed amongst the number of hands to be
employed, whereby there would be less risk of mistakes than in the
ordinary method : the tuft with which one person would leave ofl
would answer to the conunencing colour of the next portion.

Having cxplained and sct forth, by suitable drawings and des-
cription, the nature and objects of Mr. Wlhytock’s invention and
the manner of carrying the same into cflect, we shall now proceed
to describe some alterations made upon it by a relation of ours, M.
Edward Henshall, carpet manufacturer, lluddersfield, Fngland.
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The reader will, indeed, perceive, that Whytock’s description covers
most of the ground claimed by 1enshall, but, nevertheless, there
are some features of novelty or diflerence in' the latter individual's
arrangements worthy of attention ; and from this consideration we
have been led to make proper drawings® of his machinery while in
actual operation ; in which undertaking we have been at much
trouble and expense ; however, we will not grudge all that we have
thus sacrificed, if by any means the machinery and processes of
Whytock and Henshall shall be so amalgamated as to enable some
of our brethiren to supersede the present tedious system of manufac-
twing carpets. If even 25 or 30 yards of Brussels, velvet pile,
or the Whytock carpet could be woven in one power loom per day,
of 10 working hours, we think the old method might then be con-
sidered as on the high road to Texas; und after its disappearance
from all civilized socicty, the parties who survived the grand catastro-
phe (particularly if high-tarifmen) would, no doubt, make mag-
nificent fortunes.

Henshall’s improvements in manufacturing carpets, and hearth
rugs, consist, Firstly.—In the application and use of a peculiar and
novel arrangement of apparatus, designed for the purpose of wind.
ing the threads of yarns which are to constitute the warp threads
of Brusscls, Wilton, velvet, or velvet piled, or other similar carpets
and hearth-rugs, from scparate hanks of yarn, and laying two,
three, or more threads, sile by side, as if in tapes or bands upon
one bobbin, and thus preparing the threads for a two or three-thread
warp, before they are placed in the loom for weaving, (same as in
Whytock’s.)

Secondly.—The invention consists in an improved construction
of apparatus, and a novel mode of operation, as well as the pecu-
liar arrangement of the yarns which are to constitute warp threads,
whereby, spots, squares, or stripes, may be printed upon a flat sur-
face or table, by means of an ordinary block or type printing appa-
ratus, in different colours, across a collection or number of yarns or
threads so arranged, that they way, after being so printed upon
the table, be wound again upon a reel into hanks, and taken off
the recl, and rcmoved to be steamed, washed, and dried, in order to
clear, raise, or fix the colours, as in the ordinary process of prmtmw
woollen yarns.

It must be observed, that each spot, square, or stripe, may be
printed or stamped of any breadth of the block, or length of the
threads or yarns, according to the pattern required, as the portion

* ‘I'Lis we did in August 1840,
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of the yarn so printed or stamped is intended to form one or more
loops of the fabric, when thrown up by the weaving ; that is to say,
if two or more loops, in succession, arce required to he of the sume
colour, to form the pattern of the carpet, the threads or yarns must
be printed or colourcd at once, over a suflicient space of the length,
to form these two or more loops ; this may be done with a block or
type of the required breadth or length for two or more loops in the
cloth, hereafter more particularly explained. (See IMig. 111 and itg
explanation.)

The object of this part of the invention, is to operate upon a
greater number of threads or yarns, and produce the printed, or
stamped, spotted, or striped yarns, direct from the bobbins ; and
after printing or colouring, to wind them at once direct from the
printing table into separate hanks, all of which is doue at onc ope-
ration. 'These warps, when subsequently arranged, form the warps
of as many qarpets, or hearth-rugs, in contra-distinction to printing,
stamping, or colouring the yarns collectively, when arranged in the
form of a warp, with a pattern or device complete upon the sur-
face of such warp, and ready to be woven in the loom, as hitherto
practised under the patented inventions of Messis. Woodcroft,
Schwabe, Whytock, and Whytock and Clink; the first two per-
sons printing or dyeing the intended pattern or device complete upon
the perfect or arranged warp, cither before or after beaming 5 and
the latter, either printing on yarns, wound on a cylinder, or producing
the colours by dyeing the said yarns,

When the threads or yarns have been so printed, they are pro-
perly arranged, as hereafler described, in order to form the warp
threads of the carpets and hearth-rugs ; they aro then woven in an
ordinary carpet loom. "T'his part of the invention also comprises the
arrangement of the threads, and apparatus connected therewith.

Thirdly.—These alterations on Whytock’s plans consist of an
arrangement of machinery, by means of which, the warp, yarn, or
threads, or warp throughout its whole length, can he woven into a
slight gauze-work, having weft threads put in at distances of about
an inch asunder ; and this is done during the operition of beaming
the warp direct from the bobbins.

After the warp-yarn has been thus prepared, patterns or designs
may be printed upon its surface, in the ordinary manner of block
printing.

In printing the gauze, the pattern-blocks must be clongated when
intended for Brussels or similar carpets or hearth-rugs, as before
named ; and this is accomplished by providing the block, upon

31 :
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which the pattern is wrought, about three-fifths longer than the
finished pattern will require, when the cloth is completed, as the
operation of weaving will weave, or loop up, the extra three-fifths
of printed gauze. The gauze, when printed, is remnoved to be
steamed, washed, and dried, in the ordinary manner of woollen
printing ; after which, it is re-beamed, and woven in an ordinary
plain carpet loom, the preparatory weft threads of the gauze, being
removed as the cloth is woven.

Fourthly.—The improvements consist in weaving, in a common
simple loom, Brussels or sipilar carpets, or looped fabrics, as Wil-
ton or velvet piled carpets and hearth-rugs, plain, either in white or
grey yarn, or any colour, intended as the ground of the pattern;
and afierwards printing upon the said plain goods, any pattern or
device, in the ordinary manner of block or machine printing, the
colour parts of which may be raised, washed, and dried in the usual
way. 'The carpet is then distended, and the back stiffened with
size or other suitable matter, as may be found requisite.

Fig 16
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Fig. 116 represents a front elevation of an improved winding ap-
paratus, constituting the first part of the improvements; Fig. 117 is
an end view ; and Fig. 118 isa plan or horizontal view of the same,
as seen from above. These Figs. will be suflicient to illustrate two
methods of carrying this part of .the invention into effect, viz.
doubling from hanks, or skeins, or separate bobbins, as one side of
the frame is represented having the hanks or skeins, and the other
the hobbins.

The machine consists of a slight frame q, a, a, the upper part of
which supports the reels b, b, b, (see Figs. 116 and 117) containing
the hanks of yarn ¢, ¢, e. "I'he lower part of the framing supports
the driving shaft &, d, (see Figs. 116 and 118) upon which is keyed
the pulley ¢ to which driving power is to be applied. Upon this
shaft d, a series of wooden drums f] £, f, are also mounted, which
revolve with it and drive, by friction of contact, the bobbins g, g,

" and m, m.
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The yarns or threads being taken separately from the hanks
¢, ¢, ¢, two, three, or more of them are brought together, and passed
through the eyes A, in the stationary guide-rail 4,7, thence through
the eyes or hooks A%, A%, on the traversing guide-rail 7*, 3%, (see Figs.
116 and 117.) These threads are then wound upon one of the
bobbins g, side by side, so that the two, three, or more, will readily
unwind from the bobbins, at the same speed, and thus always pre-
serve an uniformity, in length and tension.

The guide-rails i*, are traversed to and fro, in order to lay the
yarn evenly upon the surfaces of the bobbins, by means of the lever
k, being moved by the heart or excentric motion [, (se¢ Figs. 116
and 117) geared with the other end of the driving shaft.

It will be observed, by the drawing, that a similar arrangement
is represented upon the other side of the machine, except that the
three threads are being wound together upon the bobbin 77, from off
bobbins n, n, (see Figs. 117 and 118) instead of the reels b, 4, or

hanks ¢, ¢, c.

VZP#' urh —, —
. v r T

The apparatus necessary to perform the second part of the im-
provements, namely, the arranging, printing, or stamping, and reel-
ing of the threads or yarns, intended to he woven into carpets or
rugs, is shewn in longitudinal elevation at Fig. 119.

Any nuniber of bobbins containing the yarns, are placed at a', o,
upon spindles mounted (either vertically or in any other manner) in
the boards &% as a creel, the yarns from which are passed between
the friction guide rollers ¢*, ¢*, and one, two, or more threads (ac-



‘( ~
N\

o <
B by
Ky

CARPETING.

‘611 B




246 THE ART OF WEAVING.

cording to the quality of the carpet required) are drawn through
each space of the wires in the sley or reed e ; say ten or twenty of
such threads are passed through the reed, side by side, and form a
band ; a space or blank, of about the same width as the band of
yarns, is then left in the reed; and again, a similar number of
threads and spaces are left alternately, until the reed is filled. The
ends of all the threads are then to be conlined in a nipper or clasp
g', and drawn tightly across the printing or stamping table /2. "T'he
operation of ordinary block-printing or stamping, is now to be per-
formed, which must be governed by the pattern paper, as in ordi-
nary figure weaving ; spots, stripes, or squares, only, are to be printed
or stamped, and not any regular fancy pattern or device.

It will be necessary to have an ordinary squared or plaid pattern
paper, every square or plaid of which corresponds with each two or
three threads of the intended carpet, as in Fig. 111; and after the
pattern, to be produced, has been carefully colourcd upon the design
or ruled paper, by examining the paper, the workman or printer
must be governed or directed in printing or colouring the yarn.

Small blocks or types, the breadth of the band of threads, and the
length required for one, two, or more loops of the carpet, when
woven, must be provided, according as the pattern paper directs, and
screwed up into a small hand block, like those used for marking
shirts ;—thus, if the pattern directs one loop should be printed or
stamped black, one type or block must be placed to print or stamp
it, and then the number of blanks and printing types which follow,
are added, until one hand block of a convenient length, is fornied ;
the whole being screwed together; or a single block may be used,
taking one or more colours from a party-coloured sieve, at the same
dip, and applying it direct to the yarns.

Wlhen the entire bands or lengths of the warp threads have been
printed or stamped, as they are passed over the table, they must be
each distinguished by a number or letter.* After the length of
threads, lying at one time upon the surface of the table /% A%, Fig.
119, has been printed or stamped, the nipper or clasp g, is to be
closed on to the threads which pass over the table A% 4% in order 1y
remove the length just printed and allow another length of the yarns
to be drawn over the printing table.

The printed or stamped threads are hung upon wooden rollers
to partially dry (as shown in Fig. 119) and are afterwards com-
pletely dried, by passing over the heated cylinder I' ; thence they

* Instead of the waymarks or hicroglyphics used by Whytock.
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proceed over guide rails zn, and being there separated by upright
wires, are wound into hanks upon the reels » n.

‘T'he hanks must also be carefully numbered, when taken off
the reels, each hank forming only one warp thread, the entire
length of the piece,—the same numbers being of course em-
ployed, as previously marked in the printing; they may then
be steamed, washed and dried, or otherwise treated, as in woollen
printing.

When these hanks are required to form the warp threads of
carpets or rugs, they are to be wound again upon bobbins, which
are numbered the same as the hanks. "I'he bobbins should then
be taken in their numbered order, and in sufficient quantities to
make a full warp, as we have already explained in the account of
Whytock’s carpet.

"The bobbins a a, are now to be placed upon spindles and boards
bY, as just described, shown in Figs. 116, 117 and 120, beginning
with thread No. 1, and passing it through the first space of the sley
or reed e, and so on for the entire width ; then the full warp is to
be beamed on the roller £* f* for the loom (see Iig. 121) direct
from the bobbins,—which being done, the beam of warp may be
removed to & common plaiu cloth loom (like that shown in Fig.
120) to be woven.

Figs. 121 and 122 represent a plan and side view of a slight
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temporary loom, in which the third part of these improvements is
effected.

A similar creel of bobbins a' a' a* to thosc before described, are
placed upon the boards and spindles b* b* and contain the warp
threads, either single, double, or treble, according to the quality of
the intended fabric ; but, instead of beaming them at once for the
loom, they are passed over guide or friction rollers ¢* ¢* through the
headles d® d® and rced or sley e, (see Figs. 121 and 122) and at
every inch or more of space, a weft thread o® is thrown, in order to
convert the warp thread or yarns into a preparatory gauze-work,
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without weaving any positive or permanent fabric or cloth ; thus a
partial weaving is effected with the temporary cross threads o?, by
means of the headles d? d° and sley ¢ ; the gauze is then drawn
off the beam f* f* by means of the tooth gearing 2% and winch
or handle 4% and is then ready for printing. (See Figs. 120 and
122.)

MANUFACTURE OF CARPETS, RUGS, &c., BY CEMENTING

A NAP OR PILE ON PLAIN CLOTH.

A method of manufacturing carpets, hearth-rugs &c., has lately
been discovered, which differs so much from those already described,
and at the same time possesses 80 much merit, that we think our
Work would be incomplete, without giving an account of it. 'This
method is, indecd, so unlike the ordinary modes of manufacturing
carpets, hearth-rugs &c. that it cannot, properly speaking, be con-
sidered under the head of any branch of weaving at all ; it will,
lhowever, be interesting to both weavers and manufacturers, to have
a full explanation of it, as it is likely to supersede many of their
prcscm processes.

This remarkable invention attracted considerable notice at the
time of its first introduction, in 1838 ; and several machines are
now in operation, upon the principle of it, in England and Belgium.
We have made the annexed drawings and description from a
machine, while at work in the latter country ; and hope that our
efforts may prove beneficial to many of our friends.

Fig. 123, represents a perspective view of a machine suitable for
carrying out the first part of the invention. a a, is a quadrangular
frame having the guides b, b, affixed by screws or other suitable
means, allowing of their being readily removed to take out the work.

Fig. 123,
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The frame q, a, is supported by the legs or frame ¢, ¢.  On the
under side of cach of the guides is a groove or space hetween the
guide and the frame g, the object of which will be hereafier fully
explained. d, ¢, is a roller or beam (sce Figs. 123 and 125) on
which is warped a number of yarns or threads of worsted, wool,
cotion, silk, or other fibrous matcrials, or mixtures thereof; in like
manner to winding or beaming a warp for a loom, as if the saine
were to be woven into a fabric, in the ordinary way of weaving
with warp and weft, and the warp beam or roller d, d, is weighted
and has friction cords or bands, as is practised in looms for weaving,
and as is shown in the drawing. The ends of the warp threads
are made fast to the front rail of the frame g, in like manner to
fastening a warp to the cloth roller of a loom. The workman then
proceeds to work in the following manner; he has a number of
strips of thin metal, such as copper, zinc, or other suitable mate-
rial ; the strips being all of the same size ; and are to be in width
what the depth of the desired nap is to be, and of a length some-
what greater than the width of the fabric to be produced in the ma-
chine ; the frame g, (see INig. 123) and guides b, , are to have a space
Letween them cqual to the widih of the intended fabric to be pro-
duced.  "I'he workman first places one of the strips of metal under
the warp, and draws it up to the end, and parallel with the front rail
of the frame «, the two ends of the strip being placed under the guides
b, b, by which they are prevented rising up; he then places the
next strip edgeways on the upper surface of the warp, and depresses
the warp evenly between the first and second strip, and he springs
or bends the sccond strip in such a manner as to allow of the two
ends thereof entering into the grooves formed between the guides b,
b, and the sides of the frame . He then places ahother strip under
the warp, and raizes the same up evenly between the second and
third strips, and he bends the strip in such a manner as to cause
the two ends to enter the grooves formed between the guides and
the sides of the frame @, and then straightens the strip so as to lay
the same parallel with the preceding ones; then he takes a fourth
strip and places it on the upper surface of the warp, and depresses
the threads thereof evenly between the third and fourth strips, and
causes the ends of the fourth strip to enter the grooves formed be-
tween the guides b, b, and the frame a, and with a straight-edge he
presses the strips up evenly from tine to time, so that they may
each be kept upright on their edges and in straight lines parallel to
each other, and when the frame q, a, is full, the yarns or threads
composing the warp will be so arranged between the strips of metal
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or othor suilable material, ag to pass first over, then under, each
succceding strip, as is shown in 1'g. 124,

Fig. 121,
Yarn

B |

The warp thus arranged should have a smooth surface of metal
or other suitable material passed over and pressed on the upper side
in order to lay and press the yarns or threads down evenly, and
also to causce them to spread out in such manner as to produce a
touching of the fibres throughout, so that when a suitable cement
shall be placed or spread thereon and dried, the whole will become
one shect of fabric when the strips are removed by cutting, as will
be hereafter more fully explained. The cementing material used
by the inventor is India-rubber (caoutchouc;) but other materials,
such as shellac, may be employed instead. One or more coats of
India-rubher, or other cement, is to he spread over the surface of the
warp, arranged and prepared as above cxplained, and permitted to
dry, and in this condition the frame a, @, may be turned over, and
then, by a sharp knife or other suitable cutting instrument, the
strips may be successively removed by cutting the yarn from side to
side of the fabric, in like manner to cutting the warp when weav-
ing velvet, or Wilton carpet; but it is not necessary to have the
strips grooved, as is the case with the wires used in making velvet,
but they may be grooved, if it is desired to be very correct in the
cutting. 'The fabric thus prepared is then suitable to be applied to
woven textures or other surfaces, by cementing it thereto, bat it is
preferable that the back of the woven fubric should be cemented on
to the warp, immediately on the warp or pile having been heated
with the cement, and before cutting out the strips of metal (as
shown in Figs. 123 and 124) or other suitable material employed,
and this may be performed by having first spread a layer of the
cement on the warp, and another on to the fabric which is to con-
stitute the back, and then bring the two cemented surfaces together
and press them well; and if the surfaces be extensive the pressure
may be conveniently performed by means of a smooth iron roller
passed over the upper surface, such roller being made hellow, may
be heated with an iron heater.  In case it be required to make car-
pets, or rugs, or other fabrics, with patterns, then it will be desirable
to print the yarns or threads in the warp, but each pattern in the
printing must be so lengthened as to allow of the bending up of the
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yarn, and the colours used must well penetrate the warp (sce Why-
tock’s and Henshall's methods.) Fig. 126

d,

shows another arrangement of machinery for performing a like
operation of bending lengths of threads or yarns to that above
described ; the only difference being that the frame a, and guides b,
are formed into a cylinder, and this machine requires that the fabric
when produced should be unwound before the cutting out of the
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stripa: in other respects the description above given, aided by the
drawings, will be suflicient, the same letters indicating similar parts
in this machine as were used in Fig. 123. And it will be seen
that the cylinder a, a, has an axis with suitable bearings at each
end, in order that it may be turned round by the workinan as he
proceeds with his work. Another means of performing this opera-
tion of bending a number of threads or yarns (in such manner that
each portion of thread or yarn when cut shall be cemented at a
point or part intermediate of its length, and the two ends thereof
rise to the surface and form the warp of the fabric,) may be em-
ployed in the following manner; in place of warping the threads
or yarns on a roller or beam, as above explained, and then bending
the warp over and under a series of thin strips of metal, as in Figs,
123 and 124, the strips may have thread or yarn wound spirally
around them, as is shown at Fig. 126, and then a number of such
covered strips are to be packed side by side in a frame a, a, and the
yarns or threads cemented together and to a suitable fabric, and
the strips cut there-from as above explained. We have stated that
the looped up threads or yarns were to be cemented to a cloth,
which would serve as a back, yet under some circumstances it will
be preferable not to perform that operation, such as in making a
suitable napped fabric for the covering of hats and bonnets, in
which case the napped fabric being made, as above explained, in
place of cementing it to any fabric, it is to be cemented directly on
to the hat or bonnet.

We will now proceed to describe the second part of the invention,
which relates to another mode of manufacturing carpets, rugs, and
other napped fabrics, which differs from that above described, but
is capable of being so worked as to produce very ornamental sur-
faces and may be made to resemble tapestry and highly finished
paintings, depending on the taste of the person who works the

attern as will be hereafter explained. '

Fig. 127 represents a frame or apparatus suitable for working the
pattern when performing the second part of the invention. AAA
A A are quadrangular frames aflixed on the board B B. Over
each of the end frames A, is evenly stretched canvas, such as is
used for worsted work, in such manner that the canvas at each
end shall be stretched to coincide one with the other as nearly as

sible can be done.  I'he person who works the pattern is to pro-
ceed as follows : —

By means of a needle he draws the worsted, wool, or other yarn
or thread through a hole or mesh in the canvas at one end, and
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through a corresponding hole in the canvas in the other frame
A, commencing the work at the lower corner hole, and working
successively through each hole of the lower rows of the surfaces of
canvas; then the next above, (taking care that the thread or yarn
Letween the frames A lie even and smooth, and are drawn equally
tight) and the work is to be continued till the yarn has been passed
through every hole, when there would be a long quadrangular mass
ol yarn or thread, which is to be encompassed with a box or case C,
(sec Fig. 128,) open at both ends ; and having so encompassed and
secured the 1mass of yarn or thread, the same may be cut away
from the canvas or fabric, and a piston or ramner inserted into the
box or case C, which, fitting closely on all sides, will, when desired,
force out portions or lengths of the yarn, in order that the same may
be cut off after it has been combined by cementing it into a fabric,
as will be hereafter more fully described ; and the ends of the fibres
in the box C, against which the ram is to press, should be ce-
mented to the ram and permitted to dry, before commencing to force
out the mass of yarn by the ram.

Above we have given our readers an account of the mode of work-
ing without reference to the pattern; and we shall now proceed to
show how a design or pattern may be worked in the frame, and sub-
sequently transferred and subdivided into a multitude of surfaces, or
portions of surfaces.  We would first remark, however, that the can-
vas, or fabric used on the frames A should be fine or coarse, ac-
cording to the degree of fineness of the yarn or thread used, whether
of worsted, wool, cotton, silk, or other fibrous materials or mixtures
thereof, and the pattern or design is to be worked or executed with
the needle, by counting the meshes, and drawing through colours
according to the order of the puttern set hefore the person perfori-
ing this part of the work, drawing the thread or yarn through cach
of the frames, as has been above explained ¢ or it may, in some pat-
terns, be perforined by marking the canvas.  Thus, supposing that
the pattern to e produced was a red jack-ass on a white ground,
and that the shape of the ass was marked on the eanvas, the per-
son working would continue to draw white yarn or thread through
the canvas so long as the lower part of the frame was to receive
the ground, then with white and then with red, according as the
portions of the row of meshes or holes, of the canvas across from
side to side was ground or pattern, and so on till all the holes were
worked through and the said quadruped completed. Having per-
formed this operation, he would surround the warp of yarn or thread
with the box or case G, as above cxplained, the boxes or cases G,
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being formed in parts capable of being put together readily, by
screws or otherwise.  We have chosen this simple pattern in order
to give a clear description of this part of the mode of working as
practised by the ingenious inventor, but from the foregoing descrip-
tion a person will readily be able to perform other patterns, of varied
degrees of intricacy, depending on the taste of the design, which
should be drawn on paper such as is now used in working worsted
work on canvas; that is, by having the colours in small equal-
sized squares, as is well understood, and consequently ferms no part
of the present contrivance, and then, by counting the meshes or
interstices of the fabric, draw in threads of the colour required, and
as may be marked in the design paper. Or in some cases the pat-
tem may be marked on the canvas or fabric, on the frume
AAAAA (sce Fig. 127.) When the fiames are full u case C is
applied, just sufficient to embrace the mass of threads or yarns, and
retain the same closely together in such manner, that in forcing the
mass of threads or yarns through the case iu which they ure in-
cluded, they will be prevented getting out of the correct position.
Hence each successive portion or slice cut off frem the end of the
case, will be a repetition of the same pattern, which being combined
together will produce a carpet, or rug, or other napped fabric, de-
pending on the nature of the fibrous materials cmployed, and the
mode of getting up the same.

There are other methods by which masses of yarns or fibres may
be obtained within cases or boxes C, and worked therefrom accord-
ing to the invention. We will now explain two other modes,
slightly differing from each other, and from the one above explained ;
but by both the object of this part of the invention may be obtained,
whereby a mass of yarns, or threads, or such like combination of
fibres may be produced in masses, in suitalle cases or boxes, and
allow of a succession of cuts or slices being successively taken there-
from, in order to produce successive surfaces, or portions of surfaces,
which being cemented before cutting, will form the nap of fabrics.

Fig. 128 represents a perspective view of an apparatus or ma-
chine wherein a number of warp rollers ¢, @, @, cach having wound
thereon threads or yarns of any suitable fibre, according to the fabric
desired to be produced, the warp rollers being cqually weighted.

Each layer or warp of yarns is made fast to a rod, which keeps
the layers of thread separate (as shown in the IMig.,) and correctly
placed, one warp above the other; and having so obtained a mass
of threads or yarns, the same is to be enclosed in a suituble case or
Lox C, as above described. Such boxes or cases €, may be of any
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Fig. 128.

| -

convenient length, say twelve inches, which is a convenient length,
and they may be successively cut from the body of warps, taking
care that before cutting off one box or case, or more, securely en-
compass the body of yarns or threads, in order to hold them ge-
curely, the cut or slice being made between the cases or boxes by a
sharp thin knife, or such suitable razor-like instrument. Each of
these boxes or cases C, will then be worked ofl by having, suitable
pistons placed, and forced through them, as. above explained, or ir
cases where the length of nap will allow of it, the cases or boxes C,
may be made of parts, each only as deep as the intended nap,
'I'hen, in order to cut off each successive layer or slice, India-rubber
or other suitable cement should be, evenly spread over the external
ends of the body of warps. In order to cement all the ends logether,
a slice, and case or box C, may be cut off, siarting with severa;
such narrow cases, and applying one around the yarn as one iy cut
off, in order to retain the nap secure, the cases C being hinged or
otherwise.

Fig. 129 shows anoiiier mode of obtaining a body of threads or
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yarns into a box or case, in order to allow of a succession of slices
or surfaces being cut off to form napped fabrics. It consists in
what may be called a folding machine, whereby a-warp of yarns
or threads, either all of one colour, or of intermixed colours, accord-
ng to the will of the party, and depending on the description of
napped fabrics it is desired to produce.

a, is a warp roller, on to which the threads or yarns are beamed.
b, b, is a table ; and ¢, part of a box or case in which it is desired to
pack a quantity of threads or yarns, and C', is the top or cover of
the case. The warp is made fast to a rod, which is at one end of
the case C C; and is then drawn evenly to the opposite end of a
case, and a rod or other suitable intrumnent is laid across the top of
the warp ; the warp is then taken evenly back to the other end of
the case C C, and another rod laid on, and the warp again brought
1o the other end of the case and another rod laid on till the warp
is folded, and the case is full, the rods being of such a length as to
protrude beyond the end of the case C C, and in order to pack the
whole closely, the rods are kept pressed down by the weighted in-
siruments 1D, at each end of the box or case C C, and when a number
of layers of the warp have been folded, the lower rods may be succes-
gively removed, in order toallow the layers to go more closely together,
and by this means a body of threads will be packed in a case or
box, from which may be cut a succession of slices, each slice forming
the napped surface, or part of the napped surface of a fabric. We

33
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have thus far spoken of the frames or cases into which the threads
or yarns are packed as being rectangular, but we would remark,
that they may be of other formng, depending on circumstances. By
which arrangement, where an extensive surface is desired to be
napped, the cases or boxes may be made into such forms as will,
when combined together, produce the shapes required, and place
the patterns, or parts of the pattern, in the proper place, which ar-
rangement will allow of the patierns or ornamental designs (which
require the most time in packing) being worked into separate boxes
or cases, and the threads or yarns which are to form the ground may
be in scparate boxes or cases C.

Whatever be the course pursued in obtaining bedies of yarns or
threads in boxes or cascs, as above explained, the fibres at the end
of which may protude, should be carefully shaved or cut ofl’ evenly,
and India rubber, or other suitable cement, is to be laid on to the
surface of fibres and permitted w dry sufliciently before the ram or
piston is caused to force a quantity equal to the length of the de-
sired nap from the case C.  When sufficiently dry, and on exami-
nation the cenient appears to be complete over the whole surface,
the piston or ram is to force out of the case or box C, a length
equal to the length of the nap; when that quantity is to be cut off
with a sharp knife, or other suitable instrument, and the ends of
the yarn which is in the case or box, arc to be again coated with
cement, and so on till the whole is cut up into slices, which may be
afterwards applied, by cement, to canvas or other fabrics, or to
other surfaces, or in place of cutting when the fibres have been
only combined with cement, they may be further combined by
cementing on canvass or other fabrics before cutting ; and for hats
and such like fabrics, where it is desired to have a laid nap, then
this may be accomplished by having the end of the boxes or cases
from which the cut is made, on a bevel, and the face of the ram
ulso of a bevel. Hence each slice or surface will be protruded and
cut on a bevel or angular direction, and when cemented together
will produce a laid nap surface or fabric.

Having now given to the reader a practical description of this
novel method of manufacturing carpets, rugs, and other similar fab-
rics, we would, before dismissing the subject, further remark, that
we sce nothing to prevent ihe application of steam or water power,
instead of manual labour, in performing all the operations required.
By this means, G0 strips of metal, to raise the nap or pile, might
eusily be inscrited per minute; at the distance of about 2 yards
from the scene of action, where the inserting process was going ob,
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a cementing or soldering apparatus could be at work simultaneously ;
and at the distance of other two yards from this, another contriv-
ance might be actively engaged in culting out the strips as fast as
they advanced with the cenented fubrie 3 which would liere be
quite dry. The distance of this point from the last inserted strip
would, of course, be about 4 yurds; and, allowing 20 strips to the
sipch of the piled or napped fabric, only 2550 strips would be re-
quired for the 4 yards, from beginning to the end thereof.  We think
that from 300 to 305, or 306, yards of perfect nap or pile might he
roduced per day, from one machine of this description, working 10
wurs, and with the superintendence of a mere child.  Should any
of the enterprizing individuals, who may chance to embark in suclh
an undertaking, meet with any diflicultics, they must not be dis-
couraged ; for every obstacle must vanish, or at least give way,
when opposed by the combined powers of body and mind.

CHENILLE.

The ingenious Alexander Buchannan, of Paisley, Scotland, in-
vented this beautiful fabric, about the year 1820.* It derives its
beauty and lustre from the peculiar mode of preparing the weft,
and the manner in which the colours are afterwards arranged ; in
so much, that a pattern which would require a large harness, as an
imitation shawl, can be woven without any other apparatus than a
ground mounting and two treadles,

The weft, which is called chenille, is prepared as follows :—A
Turkey gauze warp, of net yarn, is woven in a 1200 recd, with a
twist or dentful in every fifth interval, the welt being either silk, cot-
ton, or worsted, according to the kind of shawls to be manufactured.
When this fabric comes from the loom, it is cut up (by a suitable
machine) in the centre hetween the dentfuls of warp; and after
receiving a little twist to throw the ends of the cut weft into a spiral

* Ahout this period, Mr. Buchanan exhibited a specimen of his newly in-
vented fabric, to his worthy fellow-townsman, Robert IFarquhiarson, Esq., then
provost of Paisley ; which circumstance is thus alluded to by o local poet :—

% Philanthropic Rab,
Sae smooth o’ heart, though rough o’ gab,
Soon as he saw the curious wab,

He gaz’d wi’ wonner,
And eald, it was a genuine job,

Upon his honour,”
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direction, it is ready for the weaver. 'The warp of the shawl is
likewise a "Turkey gauze, the sme as that which is the foundation
of the wefl, so that when a suflicicnt quantity of chenille has been
produced from a warp, it is customary to make shawls of the re-
mainder. (sec Chenille paper, page 611.)

In weaving these shawls, one pick of the chenille is thrown in,
and then three of the common weft, whether sill, cotton, or worsted,
and the fibres of the chenille, projecting in all directions, give the
fabric the appearance of a fine glossy shag, showing the pattern,
when figured, alike on both sides.

When the shawls are to be of one uniform colour, only one kind
of weft is nmecessary ; but when they are to be figured, different
colours are employed, and these are woven in spaces adapted to the
different parts of the design ; the pattern is painted on design paper,
as for an imitation harness ; cach space of the design, or that which
corresponds to a ground lash with its diflerent colours, is again
painted on a separate slip of design paper, but two spaces are here
coloured, to make them better seen by the weaver, leaving a blank
space on each side : these slips are all numbered, to prevent con-
fusion.

Supposing a web of trimmings were to be woven, with eight re-
peats in the breadth of a yard, for the first pick of chenille, we
take the slip of paper No. 1; by reuding it, as for a sample, there are
2 spaces yellow, 1 white, 4 red, 2 yellow, 1 black, 2 white, &c., the
weaver works a space of each of these colours on the warp, agree-
ably to its respective size on the slip of design paper, which, when
finished, must be exactly the breadth of the trimming. ,Ior
a guide to the weaver, the slip of paper passes through the
reed, and is fastened at each end to a picce of tape, by a bit of
rosin, the one behind the mounting hanging over the warp roller
and kept tight by a small weight, and the other is fastened at the
face of the cloth. The weaver then has only to change his shut-
tles, by shifting the boxes of the lay at the end of each coloured
space, as pointed out by the design.  The slip marked No. 2 is next
put in the reed for the second pick, and the colours woven in the
same manncr, but in reverse order to the first, as the one is thrown
in from the right hand and the other from the left, and so on till
the weft for the whole pattern is finished.

The weft is cut in lengths of eight yards, being the quantity usu-
ally wound on one bobbin or quill, and this will make eight picksina
yard-wide web; and the bobbins are taken in succession, agree-
ably to the numbers of the slip of design paper. The more tightly
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the chenille is twisted, the thicker and closer the pile becomes.
'P'his species of fabric is likewise well adupted to the rug und cuipet
manufacture,

It appears to us, that no person who is unacquainted with weav-
ing can have any idea of the variety and ingeuuity of its processes
and even some individuals who consider themselves masters of the
art, know, comparatively, very little about it. Notwithstanding
the apparent per‘fcction of the methods cmployed in producing
some of the fancy textures which we have alveady described, yet,
we have to record improvements of immcensc iniportance upon
several of them.

The manufacture which we have just been considering (chenille)
has recently been adapted to carpets, rugs, &c., with great success,
by Messrs. Tlempleton and Quiglay, of Puisley, who obtained
patent, in England, dated 25th July, 1839, for improvements, which
we shall now proceed to explain.

The invention consists in weaving fabrics of silk, cotton, woollen,
linen, or other fibrous materials, which are to be cut into strips, and
used as weft, somewhat in the manner of chenille weft, (but with
this difference, that the two edges of the strip shall incline more
towards each other,) and then weaving such strips on a ground, so
that all the fur or cut edges of the strips may be brought to one side
of the fabric, while the other side is plain; and is also applicable to
the manufacture of carpets, rugs, shawls, mats, covers of stools,
chairs, or tables, tapestry, or any cloth or fabric requiring to be
raised, so as to have the appearance of velvet, fur, or plush.

A texture or fabric of silk, cotton, woollen, linen, or of a mixture
of two or more of these materials, is first woven; having the warp
threads spaced or set in the reed at certain cqual distances from
cach other, in the following manncr :—Ong, two, or more dents of
the reed are filled with the warp threads, and then a space of the
reed, (equal to double the length of the fur required,) is left empty ;
then one, two, or more dents of the reed are aguin filled witli warp
threads, and another space is left empty, as above described (sce
Fig. 130 ;) and this is repeated until the required number of strips
is completed. The warp being thus spaced and aranged in the
loom, the weft is thrown in, so as to form cither a plain or coloured
surface, and the warp acts on the weft in the manner of gauze or
cross-weaving (sce Figs. 49, 50 and $3:) that is, the warp threads,
instead of being left parallel, as in common weaving, are crossed
over each other by each tread on the treadles; and the weft, when
thrown in, intersects the warp, and its edges acquire a tendency to
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come together, in consequence of the cross-weaving which the
warp has received.  On this web being cut into strips, through the
vacant spaces already described, the weft, or lateral fibres of both
sides of each strip, are all thrown up on one side, and brought close
together. The process is somewhat similar to that followed in
making chenille weft, but with this difference, that the fur or pile,
(that is, the lateral fibres of both sides of each strip,) when cut, are
all brought upon one side, and into close contact, instead of project-
ing from all sides of the warp or body thread, as in the case of che-
nille weft.
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At Figs. 130 and 131, are represented two modes of cross-weav-
ing, exhibiting the crossings of the warp, and intersections of the
weft. In Fig. 130, are two dents-full of warp A A of Turkey gauze,
(B B is a repetition of the same,) of three threads in the dent; those
two dents-full being separated by one empty dent C C, or otherwise,
Three picks of weft or fur D1 D are uncut, and six picks 13 I4 13
cut in the centre. The Fig. exhibits the effect which the crossings
F F of the warp thrcads have upon the fur, in causing both sides
of the weft, when cut, to incline towards edch other, leaving the
warp threads to serve as a back-bone or back-band to the lateral
threads or fibres. Fig. 131 exhibits two crossing threads G G, turn-
ing round a cord or dead thread H H, which is accomplished with
“bead lams” (see gauze weaving, Fig. 49.) This I'ig. also ex-
hibits, in some degree, (by the turned up ends of the cut weft threads
I1L) the appearance of the fur when woven, and the effect the
crossings produce after it has been cut.

The pattern intended to be produced on cloth, manufactured
partly with the prepared weft, iy copied on design: paper, formed
with as many hoerizontal lines as there are to be picks of the pre-
pared weft in the cloth ; after these lines of the desigrn paper are
cut asunder info strips, and numbered, the weaver enters them
through the reed of the loom, (beginning with number one,) end



TAPESTRY. 263

commences to weave the colours of weft,in the exact order in
which the colours are painted on these picces of paper.

"T'he ground-warp of the cloth is prepared with an extra warp,
which may be termed the catcher-warp; a shed is formed by both
wirps, to receive the ground-weft, but a shed of the catcher-warp
only for the prepared weft ; there being fewer threads of the catcher-
warp than the ground-warp, less resistance is offered to bringing the
fur of the weft to the surfuce.  In some cases, a portion of the ground
warp is used for fixing the fur-weft upon the surface. ‘T'he weaver
having thrown in a pick of the fur-weft, sets it in its proper place
with his hand, or otherwise, and then, with a brush, comb, or other
instrument, raises all the fibres of the fur from the catcher-warp, or
that part of the ground-warp which is to fix it on the fabric, and
drives it firmly up with the reed. le now throws in as many
ground or binder picks us are decmed necessary to form the ground
of the cloth, and then repeats the operation of weaving in the fur,
and so on, alternately, until the required length of cloth is produced.

TAPESTRY.

“This bright art,
Did zealous Europe learn of Pagan hands,
While she assay’d with rage of holy war
‘T'o desolate their ficlda: but old the skill :
Long were the Phrygians’ pictring looms renown’d ;
Tyre also, wealthy seat of art, excell’d,
Aund elder Sidon, in W’ historic web.”—yer.

As we have, in the introductory part of this Work, (to which the
reader is referred,) given ample evidence of the skill of the ancients
in the manufacture of tapestry, in all its varieties, it only remains
to give some account of ity progress after its introduction into

urope.

The first manufactories for weaving tapestry which acquired re-
putation in Burope, were those of Flanders, and they appear to
have been long established in that country, principally at Arras,
before they were introduced either into Fngland or France: the
precise period when tapestry was first manufactured by the Belgians
is uncertain.  Guicceardini, in his history of the Netherlands, pub-
lished at Antwerp in 1682, ascribes to them the invention of tapes-
tries, without mentioning any particular date. Whether the Bel-
gians did or did not derive their knowledge from the Liast, to them
is certainly due the honour of having restored this curious art, which
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gives a life to wools and silks, scarcely, if at all, inferior to the
printings of the best masters. T'he weaving of tapestry wus first
introduced into Bngland in the time of Hewry VILL by Willian
Sheldon, but it was not until the reignof James I, that it acquired
any particular reputation.  ''his wonarch greatly patronized the
art, and gave the swn of two thousand six hundred and seventy-
six pounds sterling towards the advancement of a manufactory,
which was established Ly Sir Francis Crane, at Mortlake in Sur-
rey. ‘The patterns first used for making these fabrics in England,
were obtained from picces which had already been worked by
foreign artists.*  "There is an extract in Rymer's “ Faedra,” an ac-
knowledgement from Charles [, that he owed Sir I'rancis Crane
the swmn of six thousaud pounds Sterling for tapestries, and that he
grauts hini the annual sum of two thousand pounds, for ten years,
to enuble Lim to support Lis establishtuent.

To I'rance, however, we are indebted for the great perfection to
which this costly art has been brought in Europe. Henry IV, first
established a tapestry manufactory in Paris, about the year 1606,
which was conducted by several clever artists, whom he had invited
from Flanders: but this, lilke many similar institutions founded by
that monarch, was greatly neglected at his death, and would pro-
bably have been entirely so, had not Colbert the minister of Louis
XIV, with a view of providing the costly and magnificent furni-
ture for Versailles and the Tuilleries, again remodeled it upon a
nmore sccure foundation, and from that period the royal manufac-
tory of the “ Hotel des Gobelins” dates its origin,

As carly as the fourteenth century, dyers of wool were scttled in
the Faubourg St. Marcel (Quartier St. Marcel) at Paris, on the
banks of the Bievre, the waters of which streum were considered as
favourable to the process of dycing, One of these named Jean
Gobelin amassed considerable wealth, which his desecudants in-
creased, and at length renouncing the business of dyers, filled va-
rious offices of state.

The Gobelin fumily were succeeded by Messrs, Canaye, who
Lowever did not confine their attention to the dyeing of wool, but
under the patronage of flenry TV, comimenced the working of
tapestry, whicl untl that period had been confined to the low coun-
triecs. 'To these succceded, in 1655, a Dutclunan, named Glueg,
and one Jean Lianson, & workman, and a great proficient in the

* The designs were furnished by Thomas Cleyn, (a Fleming,) who was re-
tained by Sir Francis for that purpose.
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art. Louis XIV, at the suggestion of his minister, Colbert, after-
wards purchased the buildings and gardens, which were still the
property of the Gobelin fumily, from which circuinstance the tap-
cstry made there, has ever since heen known ws * Gobelius tapestry
Skilful artists, weavers and dyers, were hrought from 1*landers, and
attached to the establishment ; and in 1667 the celebrated painter,
Le Brun, was appointed chicf dircctor of the Gobelin manufactory,
to which he communicated that beauty and grandeur, his admiral.le
talents were so well calculated to produce. 1le here painted the
famous scries of the battles of Alexander, which were afterwards
worked int tapestry, and still remain the finest productions of the Gobe-
lins. The four seasons, the four elements, and the history of the
principal acts of Louis X1V, from his marriage to the conquest of
Franche Comte were also from the design of this master.

At the period of the French Revolution this munufacture, which
had until then heen prosecuted with varions decrecs of success, greatly
declined, but under the government of Napoleon, it was again re-
vived, and has since been successfully carricd on, although not to
the same extent as formerly. About the year 1801, seventy-six
persons were employed at the Gobelins, chicfly in the preparation
of tapestry, for the palace of St. Cloud ; and it was estimated that
150,000 francs were expended yearly on these productions. The
pieces executed are generally historical subjects, and it occasionally
reauires the labour of from two fo six years to finish a single picce
of tapestry. 'The cost of some of these picces is cnormous, but the
price of the different articles is regulated less by the size than by the
beauty and difliculty of the work.*

The productions of this manufactory, which is entirely supported
by the government, are chiefly destined for royal palaces, or for
presents made by the king ; but some few picces, not designed s
sucly, are allowed to be sold,

Connected with the establishment of the Gob('hn is one for the
dycing of wool, under the direction of able chclmsls, where an in-
finite number of shades, mostly unknown in trade, are dyed for
the tapestry.  Wool is now exclusively used, as the colours are more
permanent. There is also a drawing school, inwhich the principles
of the art are taught, and an annual course of lectures is ddxvucd
upon chemistry as applicable to dyeing.

The Gobelins tapestry was formerly made in Icnvths or pieces,
the width of which varied from four to eight feet; and when one

* Some pieces are valued at from 50,000 to 125,000 francs.
34
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of larger dimensions was required, scveral of these were sewn or
fine-drawn together with such care that no seams were discernable.
At the present day, however, they are manufactured of much
greater widths, so that they seldom require to be joined even in the
largest picces.

T'wo methods were formerly practised in the manufacture of ta-
pestry, known as those of the “ basse lisse” and the “ haute lisse ;"
in the first or low warp, which is now abandoned, the warp threads
were arranged horizontally in a frame, as in looms for common
weaving, the painting intended to be copied being placed beneath
the warp, and the process was very remarkable, from the fact of the
tapestry being worked on the wrong side, so that the artist could
not see the face of the design he was weaving, until the whole
picce was finished and taken out of the frame. In the top headles
or high warp, which is still used, the frame is fixed perpendicularly
before the artist, he also works, as it were, blindfolded, secing
nothing of the effect he produces, and being obliged to go to the
other side of the loom whencver he wishes to examine the piece he
is exccuting. The following brief description of the mode at pre-
sent practised at the Gobelins, may perhaps convey some idea of
the manufacture to those who have not visited this most interesting
establishment.

The frame or loom in which the tapestry is worked is of the
most simple construction, consisting merely of two upright posts
with suitable cross-bars at top and bottom; between these posts two.
rollers or beams are placed, with ratchet heads and clicks or dogs to
hold them, similar to the ratchet R and dog S in Fig. 105. To
these rollers or heams, are connected the longitudinal threads or
warp, composed of twisted wool, wound principally upon the upper
roller which may, therefore, be denominated the warp beam, the
other, of course, Leing the cloth beam.*  The longitudinal threads
are separated from one another by suitable contrivances, made
and provided for that purpose, which the reader will easily under-

*+1tis a very remarkable coincidence, that the tapestry frame should in
all respects bear so close n resemblance to Ghelen's machine or loom, re-
presented at 1ig. A, page 18 (sce Introduction); und it goes far to strengthen
the opinion we had previously formed of the superiority of talent possessed
by the ancients over the moderns; by this ussertion, however, wo arc not to
be understood as insinuating that either the French or Belgians copied Mr.
Ghelen’s frame, as we are credibly informed that they had never heard of it,
but only struck upon the same idea, by chance, after much reflection upon
the subject.
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stand. 'The division of the thrcads is effected in order to admit the
cross threads, or tufts of yarn, which are to forin the picture.

As a sort. of guide for the artist, to introduce the cross threads in
their proper places, he traces an outline of his subject on the threads
of his warp in front, which are sufliciently open to enable him to
sce the painting behind it

For working the tapestry, three instrumments are required, a
broach, a comb, and an iron ncedle; the first is formed of hard
wood, about 7§ inches in length, and § of an inch thick, ending in
a point, with a small handle, round which the wool is wound, and
serving the same purpose as the weaver’s shuutle. The comb is
also of wood, cizht or nine inches long, and an inch thick at the
back, whence it gradually decreases to the extremity of the tecth,
which are more or less divided, according to the greater or less de-
gree of fineness of the intended work : it is used to press close the
wool, when asiy line or colour does not sct well.  The artist places
himself behind the frame, with his back towards the picture he is
about to copy ; he first turns and looks at his desivn, then taking
a broach of the proper colour, he inserts it among the threads of the
warp, which he brings across each other with his fingers, in pre-
cisely the same way that weavers read their patterns on the simple
or simples of the draw loom (see Fig. 70 and its explanation ;) this
he repeats every time it is necessary to change his colour. Having
placed the wool, he beats or presses it down with his comb; and
when he has thus wrought several rows he passcs to the other side,
to see their effect, and to properly adjust them with his necdle,
should there be occasion.*

An entire new species of tissue and tapestry has been invented
or discovered by M. E. Pavy, and sccured by patent, which pro-
mises to become an article of great commercial value. In particu-
lar, we would refer to some coverings of chairs and tapestry which
have been especially ordered by her Majesty Queen Victoria, for
the palace. It bears so close a resemblance to silk of the best kind,
that it js difficult without a minute examination to discover the dif-
ference. The material of which it is composed is the fibre of the
banana, aloe, and other trees and planty which are plentifully

* Should the workman have u lively sense of the charins of nature, with
what feelings of exquisite delight must he gaze upon the form of a beawilul
female, springing up in the most glowing colours amid the threads, spread
like a cabweb, before his enraptured eyes, and all that too through his own
instrumentality ! Tapestry weavers generally die of a broken heart!
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found in the West India islands; and by very accurate experiments
made by order of the French Government, they have been found
on an average to exceed the strength of hemp by one-fourth.  The
experiments were made at 'Toulon, upon cordage which had been
six months exposed. We understand that the French Minister of
Marine has introduced ropes and cables made of this material into
the Royal Navy; and as it is so much superior to hemp, we sce no
reason why it might not be advantageously cmployed in the cord-
age of the military and commercial navy of this country. It
“might also be used with profit in the manufacture of pile carpets
and hearth-rugs, as well as in many other important branches of
the arts. ’

CASHMERE SHAWLS.

% These are the gifts of Art, and Art thrives most
Where commerce has enriched the busy coast;
He catches all improvements in his flight,
Spreads foreign wonders in his country’s sight,
Imports what others have invented well,

And stirs his own to match them or excel.

"Tis thus reciprocating, each with each,

Alternately the nations learn and teach.”
Cowper.

Cashmere is a very rich and fertile province, surrounded with
mountains, in the northern part of Hindostan ; its chief city is of
the same name, and contains about 205,000 inhabitants: this
country is famous for its shawls,

Before, however, proceeding to deseribe the method of manufactur-
ing those beautiful fabrics, we will in the first place, give u minute
account of the origin and properties of the Cashmere Angora Goats,
or rather of the new race, with a statement of Mr. I, Riley’s views
in purchasing them, as laid by him before the Socicty of arts,
London.

“ Many years since a resident in New South Wales (says Mr. R.)
and having in 1825 and 1828 transported to that territory two flocks
of the finest sheep procurable throughout Germany, my father had
also long contemplated introducing there the celebrated Cashmere
goat, anticipating that the fulfilment of his views would, in proving
advantageous to himself, become also of ultimate benefit to the
colony; in which expectation, he has been encouraged from the
results that have attended the importation of the Saxon breed of
sheep into their favoured climates, the wools of New South Walcs,
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and in proportion to their improvement, thosc alzo of Van Dieman’s
Land being now eagerly purchased by the most intelligent manu-
facturers in preference to those of equal prices imported from any
part of Europe. ] :

« With this object in view, he subsequently, during an agricul-
wral tour on the Continent, directed my attention to the Cashmere
flocks of Mons. Tlernaux, and in October18i28, L met this distinguished
man at his seat at St. Onen. (Mons. Ternaux is a great shawl
manufacturer and is also a Pecr of France,) where he preserved
the elite of his herds; the animals were a nixture of various
sizes and colours, from a perfect white to brown, with scarcely any
stamped features as if belonging to one race exclusively ; they were
covered with long coarse hair, under which so small @ quantity of
short soft down was concealed, that the average produce of the
whole collection did not exceed three ounces each ; therefore, under
these unfavqurable circuinstances, my father deferred for a time his
intention of sending any of them to Australia.

] was then advised, by the Viscomte Perrault de Jotemps, to sce
the stock of M. Polonceau at Versailles, he laving, by a happily
selected cross, succeeded in increasing the quantity and value of the
qualities of the Cashmere goat beyond the 1nost sanguine anticipa-
tions ; this gentleman is “ingenieur en chef” (chief enginecr) to
the French government, and in consequence of his enlightened
taste for agricultural pursuits, was also henoured with the director-
ship of the “ ferme modele” (inodel farm) at Grignon.  fle became
among the first to purchase a chosen selection of the original impor-
tation of the cashmere goat from M. Ternaux, and sonictime after
sceing, at one of the ecstates of the Duchesse de Beri, an Angora
buck with an extraordinary silkiness of lair, having more the
character of long coarse but very soft down, ke solicited permission
to try the effeets of a wwion with this fine animal and his own
pure Caslhmeres. 'I'he improvement even in the first drop was
sorapid that it induced him to persevere, and when T first saw his
small herd they were in the third ™ gencration fiom  the males
produced solely by the first cross; the uawillingness hLowever
of M. Polonceau to part with any number of them at this period
(the only alicnation he has made from the favourite products
of his solicitude being two males and two females to the
King of Wirtemberg, for the sum of 3400 francs,) caused my
father again to postpone his intentions until my return from the
Australasian Colonics, judging that M. Polonceau would then prob-
ably be enabled to dispose of a suflicient nuiber, and that the con-
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stancy and properties of the race would by that time be more
decidedly determined.

“Qnany wrrival in England at the close of 1831, he again re-
curred to his favourite project of introducing these animals into our
cplonies, for which purpose I went to France with the intention of
purchasing a small flock of M. Poloncean, should T find all his
expectations of the Cashmere Angora breed verified, which having
perfectly ascertained, [ at length succeeded in persuading M. Polon-
ccau to cede to me ten females in kid, and three males, and I for-
tunately was able to convey the whole in health to London, with
the intention of procecding as speedily as possible with them to Port
Jackson, looking sanguinely forward not only to their rapid increase
but also to crossing the common goats of the country with this
valuable breed, in full expectation that they may, exclusive of their
own pure down, become thus the means of forming a desirable
addition to the already much prized importations from New South
Wales and Van Dieman’s Land. I am led to the conclusion that
the latter result may be accomplished, as M. Polonceau, who has
tried the experiment with the native goat of France, has obtained
animals of the second cross very little inferior to the breed that has
rendercd his name so distinguished. Ie has also crossed the com-
mon goat with the pure Cashmere, but only obtained so tardy an
amélioration, that it required eight or ten generations to produce a
down simply equal to their inferior quantity and quality when com-
parcd to the produce of the Cashmere Angora.”

From the opinion gencrally entertained of their value, and by
several eminent manufacturers, of the peculiar qualities of their
improved down, with the interest they express in their intended
introduction into the DBritish Colonics, W, Riley revisited L'rance,
and again induced M. Polonceau to admit of a similar selection
from his herd with also two bucks and two does of the pure Angora
race from the Duchesse de Beri.

ORIGIN AND PROGRESS OF THE NEW RACE OF CASII-
MERE OR ANGORA GOATS.

M. Polonceau created the new race of Casluncre Angora goats,
in 1822, by crossing the pure Cashmeres imported into I'rance by
M. ‘Pernaux and M. Jaubert, (Monsicur Jaubert has been a member
of the Chamnber des Deputies for several years past,) under the pro-
tection and patronage of the French government, in 1829, with the
pure breed afterwards introduced into France from Angora,
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Since that period he has unremittingly persevered in the improve-
ment so immediately cffected, and has proved during the scveral
years which have elapsed, that an entive satisfactory result in the
unionr of the most essential qualities of down, cbundance, length,
Jineness, lustre, and softness, was acconmplished by the first cross,
without any return having censued to the individual characters of
cither of the primitive races, and in conscguence, he has since
constantly propagated the produce of that cross among themselves,
careful only of preserving animals entirely white and of employing
for propagation those bucks which had the down in the greatest
quantity and of the finest quality with the smallest proportion of
hair.

In 1826, the “ Socictie Royale et Centrale d’ Agriculture de Paris”
acquainted with the interesting result of M. Polonceau’s flock, being
at that time in the third generation, and considering that the down
of this new race was more valuable than that of the Ilast, and that
it was the most beautiful of filaccous materials known, as it com-
bines the softness of Cashmere with the lustee of silk, awarded him
their large gold medal at their session, 4th April 1826, and nom-
inated him a member of their society in the following year.

In 1827, at the exhibition of the produce of National Industry,
the jury appointed to judge the merits of the objects exposed, also
awarded him their medal.

At present the animals are in the twelfth generation, their health
and vigour, the constancy of their qualities, and abundance of their
down without any degeneration, prove that this new race may be
regarded as one entirely fixed and established, requiring solely the
care that is gencrally observed with valuable breeds; that is to say,
a judicious choice of those employed for their reproduction, and in
such a climate as New South Wales it may be reasonably expected
that the Dbrilliant qualitics of their down may yet be improved as
has been so cminently the case with the wool of the merino and
Saxon sheep imported there.

M. Polonceau has goats that have yiclded as many as thirty
ounces of the down, in one scason, and he states that the whaole of
his herd produce from twelve to twenty ounces; thus showing the
astonishing advantages this new breed has over the unerossed Cash-
mere, which never yicld more than four ounces and seldom exceed
two ounces cach.

This gentleman also states, that, the Cashmere Angora goats,
are more robust and more easily nourished than the cominon goat,
and that thev are less capricious and more easily managed in a
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flock ; and from the experience he has already had, he finds them
much more docile than even sheep. "T'hey prefer the leaves of trees,
as do all other goats, but they thrive cither on hay or straw, or green
fodder, or in meadows ; they also feed with equal facility on heaths,
and on the most abrupt declivities, where the sheep would perish;
they do not fear the cold, and are allowed to remain all the winter
in open sheds.  For the first year or two of M. P’s. experiients he
thought it prudent to give them aromatic herbs, from time to time,
but during the last six years he has not found it necessary. lle
lknows not of any particular disecase to which they are subject, his
flock never having had any. M. I. arranges they should kid in
March, but occasionally he takes Zwo falls from those of suflicient
strength during the year.

The down commences to grow in September, and developes itself
progressively until the end of March, when it ceases to grow and
detaches itself, unless artificially removed.

To collect the down, he waits the period when it begins to detach
itself, and then the locks of down which separate from the skin
with little force are taken off by hand; the down is taken from the
animals every three or four days; in general it first begins to fall
from the neck and shoulders, and in the following four or five days
from the rest of the body ; the collection is completed in the space
of cight or ten days. Sometimes the entire down can be taken
from the animal at one shearing, and almost in an unbroken flecce,
when it begins to loosen.  T'he shearing has the advantage of pre-
serving more perfectly the parallelisms of the individual filaments,
which much incrcase the facility of combing and preparing the
down for wanufucture,

. "The mills for spinning Cashmere wool have multiplied very much
of late years in France, and the prices of the yarn have fallen from
25 to 30 per cent. notwithstanding their improved fincness and
quality.  There is a fabric made with a mixture of Cashmere down
and spun silk, which is becoming very general: one of the manu-
facturers, M. ITindenlang, exhibited samples of Cashmere cloth
woven with yarn as fine as No. 130 for warp, and No. 228 for.
weft. . _
Messrs. Polino, Brothers, of Paris, produced an assortment of
Cashmere picces from 22 to 100 francs per yard, dyed of every
fancy shade: their establishment, at Ferti Bernard, emnploys 700
operatives with an hydraulic wheel of 60 horse power.

The Oriental Cashmere shawls are woven by processes extremely
slow, and conscquently costly, whence their prices are very high ;
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still sold in Paris at from 3500 to 2500 fruncs cach, and even
50,000 francs have been paid for one shawl. It became necessary,
therefore, cither to rest satisfied with- work which should have
merely o swrface appearance, or contrive cconomical methods of
weaving, to produce the real Cashmere style with mnuch less Jabour.
By the aid of the draw loom, and still better, the Jacquard loom,
M. Ternaux first succeeded in weaving Cashmere shawls perfectly
similar to the Oriental in external aspect, which became fashionable
under the name of French Cashinere. But to produce shawls al-
together identical on both sides, with the Fastern, was a more difli-

. cult task, which was accomplished only at a later period by M.
Bauson of Paris.

In both modes of manufacture, the piece is mounted by drawing
the warp through the harness and ground headles, as is commonly
practised for warps in the Jacquard loom. The weaving of imita-
tion shawls is exccuted as usual by as many shuttles as there are
colours in the design or pattern, and which are thrown across the
warp, in the order established by the design. The greater number
of these weft yarns being introduced only at intervals into the web
when the composition of the pattern requires it, they remain float-
ing looze at the back of the piece and are cut afterwards without
affecting in the lcast the quality of the texture, hut there is a con-
siderable waste of yarn in the weaving, which is worked up into
carpets.

The weaving of the imitation of real Cashmere shawls is differ-
ent from the above. The yarns intended to be for the weft are
not only equal in number to the colours of the pattern to be imitated,
but besides this, as many little shuttles, (like those used by em-
broiderers and lace manufacturers. See IMigs. 133 and 136,) are
filled with these yarns as therec are to be colours repeated in the
breadth of the piece, which renders their number considerable when
the pattern is somewhat complicated and loaded with colours; each
of these small bobbins or shuttles passes through only that portion
of the flower or pattern in which the colour of its yarn is to appear,
and stops at the one side and the other of the cloth, alternately,
exactly at its limit ; it then returns upon itself after having crossed
the thread of the adjoining shuule: from this reciprocal intertex-
ture of all the yarns of the shuttles, it results, that although the
weft is composed of a great many different threads they no less
constitute a continuous line in the whole breadth of the web upon
which the lay or batten acts in the ordinary way.

We sce, therefore, that the whole art of manufacturing this

35
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Cashmere cloth consists, in avoiding the confusion of the shuttles,
and in not striking up the lay till all have fulfilled their function.
The labour does not exceed the strength of a woman, even
though she bas to direct the loom and work the treadles: scated on
her beneh at the end opposite to the middle of the beam, she has
for aids, in weaving shawls from 45 to 52 inches wide, two girl ap-
prentices, whom she directs and instructs in their tasks.  About
four hundred day’s work arc required for a Cashmere shawl of that
breadth.

In the Oriental process all the figures in relief are made simply
with a slender pirn, without the shuttle used in European weaving.
By the Indians, the flower and its ground are made with the pirn
by mcans of an intertwisting which renders them, in some measure,
independent of the warp,

Considered in reference to their materials, the French shawls pre-
sent three distinct classes, which characterize the three fabrics of
Paris, Lyons, and Nimes.  Paris manufactures the French Cashmere,
so called, of which both the warp and the weft are the yarn of pure
Cashmere down ; this web represents with fidelity, the figures and
the shades of colour of the Cashmere shawl which it copies: the.
deception would be complete if the reverse of the piece did not show
the cut ends, as in common shawl weaving. The warp of the
imitation Hindoo shawl, also, woven at Paris, is composed of
spun silk, which reduces its price without much impairing its
beauty. '

Lyons, however, has made the greatest progress in the manufac-’
ture of shawls; it excels particularly in the texture of its Thibet
shawls, the weft of which is a mixture of wool and spun silk,

Nimes is remarkable for the low price of its shawls, in which,
spun silk, Thibet down, and cotton are all worked up together.

It appears that M. L. Girad, at Livres, near Paris, has succeeded
best in imitating Cashmere shawls, exhibiting all the variety of de-
sign and colouring, which appears in the Oriental.

The shawl merchants of India admire the ingenuity of the
French artists in imitating Cashmere shawls, but condemn the
cloth on account of its harshness, which may consist in a difference
in the twisting of the yarn. In the shawl country, there are three
coloured wools, white, light brown, and dark brown, the two last
are from 'Thibet, the other from Bholkera ; the light brown will
receive four colours, viz., black, blue, green and brown; the dark
brown will receive only black, brown and blue. The shawl mer-
chants state, that the colours in the English shawls are fugitive
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The colours now used do not exceed fifty in the most claborate pro-
ductions of the Cashmere loom. Formerly it was said that three
hundred shades of colour were used.

"I'he embroidery is not worked with the needle but woven in the
cloth. The patterns are read off” from a book, and not from a
drawing. There is an embroidery language, by which the colours,
number, division, and distribution and manipulations of the threads,
and the forms and sizes of the flowers, foliage, &c., are symbolical-
ly designated. T'he looseness of twist in the web is owing to being
done by the hand ; these objections, however, have all lately been
remedied by the ingenuity of the French artists, and particularly
Messrs. Polino Brothers, of Paris.

SECTION EIGHTH.

LACE MANUFACTURE.

The history of the arts furnishes no instance of such remarkable
changes in the wages of labour, and no such instructive lessons of
the influence of mechanical improvements, as that afforded by tlie
manufacture of bobbin-net lace. For some time after its commence-
ment, in Nottingham, in the year 1809, it was common for an
artizan to abandon his usual occupation and betake himself to a
lace frame, in which he became a share holder, and realize by work-
ing upon it, from 20s. to 40s. per day. In consequence of such
enormous earnings, Nottingham, with Loughborough, and the
neighbouring villages, very soon became the theatre of an epidemic
mania, unequalled in modern times.* Many unfortunate individuals,
although destitute of mechanical genius or even talent of any Kind,
tormented themselves both day and night with schemes of bobbine,
pushers, lockers, point-bars, and needles of cvery varicty of shape
imaginable, till their minds got permanently bewildered.  Indeed,
several lost entirely what little sense they once possessed ; and

* For an account of the lace and net-work manufactures in ancient days,
the reader isveferred to page 5, and from page 41 to 57.
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others after cherishing visions of the most unbounded wealth, as in
the dreamy age of alchemy, finding their projects abortive, sunk
into the lowest depths of despair, and committed suicide, by blowing
out their brains ?

Bobbin-net lace is a light semi-transparent texture of fine cotton
thread, arranged in hexagonal meshes. 'This species of cloth or
web is produced by means of a warp, the same as in plain weaving,
except that the threads are further apart. A specimen of this tex-
ture is represented at Fig. 132.

Fig. 132.
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The weft or filling,however is applied in quite a different way from
that of plain cloth : it consists, in the first place, of an equal number of
threads with the warp ; and these weft threads are made to revolve
round every two threads of the warp, which changes the relative
positions of the warp threads. Second.—Among all the pairs of
the warp-threads which have been thus twined together by weft.
thread, one of them is shifted to the neighbouring warp-thread upon
the left, and connected to it by the convolution of the weft thread ;
after which, the shifited warp-threads change back to their first po-
sition, where they are again entwined or laced together by the weft
thread, as before ; and the other threads of these pairs shift to the
right and are entwined or laced together in the same maaner as
the first or left hand set were. “Third.—While this maneuvering in
the positions of the warp threads is in progress, the well threads
which entwine or lace them together, also move to one side, and
after the warp-threads have been laced or entwined twelve times
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with a weft-thread, the latter moves sideways through one interval
of the warp-thread, and, if it were coloured, would produce, in the
course of fabricating the cloth, a diagonal line across it. "T'he man-
ufacture of lace, therefore, differs from plain weaving, in this, that
the threads of the warp are not alternately raised and depressed,
for the purpose of introducing the weft, but are shifted laterally
to the next pair, to which they become united by the weft-threads,
working likewise in pairs, cach of them entwining two individual
threads at once, as in the manner above explained.

Fig. 133 will give the reader a more correct idea of the nature
or mode of manufacturing this species of texture, by the crossing or
twining of the warp and wefi-threads together. This specimen shows,
upon a magnified or enlarged scale, how the fabric is produced from
the conjunction of three threads; one of which proceeds from the
top, downwards, in a winding or wave line (constituting Hogarth’s
line of beauty ;) the second of these threads runs towards the
right, and the third to the left, crossing each other obliquely in the
centre between each two meshes throughout the series, as shown
in the Fig.  "T'he warp-threads, as before stated, are placed perpen-
dicularly in the machine, and derive their curvature from the ten-
gion of the obliquely disposed wefi-threads, by which they are alter-
nately drawn to the right and to the left. .

The weft-threads which are to puss through the intervals of the
warp, in order to interlace or entwine two threads of the latter
together, are wound upon little bobbins ; one of which is represented,
one fourth its real size, at Fig. 136, where both an edge and a sidé
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view are given. It consists of two thin discs, cut out from sheet
brass, by a press or stamping machine ; and they are so connected
or riveted together, that a narrow space or circular groove is left be-
tween them, as shown in the edge view, Fig. 136. A round
hole is pierced in the centre of each bobbin, as shown in the Fig.,
having a little notch or jog atone point, for guiding the bobbin upon
a spindle with a feather upon it to fit the notch or jog ; which pre-
vents the bobbins from being misplaced on the spindle. Any con-
venient number of these bobbins are put upon a spindle, which
spindle is. then arranged in a suitable winding machine, for the
purpose of filling the bobbins with weft-thread, previous to being
put into their respective working positions in the lace-frame.  After
these bobbins have been filled with weft-thread, each of them is
placed within a small iron frame, like that represented at Fig. 135,
and this frame iz known to lace manufacturers by the name of the
bobbin-carriage : Fig. 135 exhibits a side view and section of this
frame, fourth its real size. Into the circular or gouged-out space of
the carriage, the bolbin is inserted, so that the grooved border of
its discs embraces the parrow edge A A; and the bobbin is kept
from falling out by the pressure spring B, which spring, also, com-
municates sufficient friction to prevent it from revolving too easily,
but yet allows the thread to be given off; when pulled with gentle
force. The thread, as it comes from the bobbin, escapes through
the eye C, at the upper side or the top of the carriage ; after which,
it takes its relative position in the formation of the lace.

"The variety of mechanical combinations to which this manufac.
ture has given birth, is without a parallel in any other branch of
the arts. Since 1809, when Mr. Heathcoate obtained his first suc-
cessful patent, a great number of other patents have been granted
for making lace. DBut we shall confine ourself to giving a faithful
description of the most recent improvements which have been made
in the manufacture of this kind of texture, namely, by the ingen-
ious John Heathcoate, of Tiverton, county of evon, a gentleman
who may with justice be called, the father of the lace manufacture
in Europe; and William Crofts, an ingenious mechanic of Rad-
ford, county of Nottingham, with whose improvements we shall
commence.

Mr. Crofts’ first invention consists in a mode of producing orna-
mental spots on a plain bobbin-net; which spots are formed while
the lace-is in progress of fabrication, by means of coiling up and
accumulating certain of the warp threads into masses, s0 as to pro-
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duce spots at such parts of the plain net as.are required to form the
intended pattern.

The invention, is an application of peculiarly jointed wires, in con-
junction with hooks for catching the threads which are to be looped
up, in order to form spots, with certainty and facility ; the action of
the hooks, being aided by the pointed wires, enables the machinery
to perform without interruption, the backward and forward swing-
ing motions, which are usually given to the bobbins and carriages,
in circular comb rotary machines.

Fig. 134,

Fig. 134 represents the operating parts of a lace machine, taken
in transverse section. When the spots are about to be formed, the
front working points K, are drawn towards the front of the machine
out of their working positions, and remain in a state of inactivity,
during the formation of the spots. "T'he bobbing A* and B,* with
their threads a,* and b,* intended to form the spots, are then selected
by the pushers 3, and projected forward out of their places in the
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back combs E, into the front combs D. The bobbins A and B, not
used for forming the spots, are locked in the back combs I, during
the spotting operation, by the blade f, on the back locker bar I,
There is likewise another blade 2, attatched to the collars 8, on the
locker bar F, by means of which the bobbins A® and B* can Le
locked in the back combs E when required. The locker bar I*
receives motion frown a lever g; and the collars 8, receive motion
from a lever 10: both levers are worked by cams, not shown in the
drawing. There ig another locker bar F*, for working the carriages
in the front combs D. The pointed wire bar 7 and the hook bar
13, are attached to the lever 14, by the same pin, but may receive
slight shogging motions, the one independent of the other; they
are raised and depressed by the lever 14, which receives its motion
from various other levers and cams, but unnecessary to show in the
drawings, as every person at all acquainted with the lace manufac-
ture, will readily be able to understand themn. The pointed wires
6, and hooks 1, are represented as descending amongst the bobbin
threads, which are pressed on one side by the pointed wires 6, in
order that they may be caught by the hooks 1; and these on as-
cending, loop the threads around the grooved back points G, and
the additional back points 5 ; at the same time, the bobbin threads,
by a suitable movement, are whipped twice round their respective
warp threads. .

The back points G, lie below the additional back points 5, which
enter into the grooves in the points G and assist in making the
spots, as well as of keeping them in correct form. Their mode of
application is shown in the figure; the points G being withdrawn
as soon as the spotting is eflected; leaving the points 5 in the
centre of the spots in order to retain them in their places, until the
points G are again inserted between the threads, beneath the spots.

The bar g* of the grooved back points G, is attached to the lever
h, by which it is worked, and the bar 11, of the additional points 5,
is attached to, and worked by the lever 12. The front points K
are connected to, and worked by the lever M. H is the front driving
bar, and 1 is the back one. 'The bars of the front and back guides
for the warp threads are marked ¢, . The wire and hook bars, 13
and 7, are guided up and down in front of the warp threads by the
point of a gauge screw 21, bearing against the inclined face of a
fixed conducting guide 22, fastened to the top of the framing.

The particular features of novelty in this part of Mr. Crofts’s ma-
chinery are, the points and hooks above described, for selecting and
drawing up the threads; the application of the additional back
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points, for the purpose of keeping the spots and meshes of the net
in correct form ; and also in arranging the various parts of the ad-
ditional machinery, which is requisite for working spots in bobbin-
net lace ; also, in combining such arranged spotting machinery,
with the usual parts of rotary machinery, so that the spotting ma-
chinery may be put in action to produce patterns in the lace, by the
game rotary impulse which causes the plain net to be made, through
the ordinary evolutions of the machinery to which the spotting ap-
paratus is appended ; and also in arranging in like manner, the
various parts of spotting machinery, so as to dispense with any
selection of particular bobbins and carriages, and combining such
arranged spotting machinery with the ordinary fluted roller machi-

nery.

The improvements shown in Fig. 137, consist in a method of
36
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combining the spotting machinery with ordinary fluted roller ma-
chinery. In fluted roller machinery, no selection can be made of
the bobbin carriages, which are to be used in spotting ; because
all the carriages must go backward and forward, in complete rows;
therefore, whilst the spotting is going on, all the warp threads must
remain motionless, without shogging, except those particular warp
threads which are hooked up to form spots.

To effect the shogging of particular warp threads, four extra
series of guides and guide bars, marked w, z, ¥, z, arc provided and
are applied close against the ordinary guide bars ¢, ¢, in the usual
manner of applying extra guide bars, for selvage threads. A racking
or shogging motion is given to two of these extra guide bars ut
each time of spotting. In this arrangement, the pointed wires 6,
must have two prongs each, to include between them the warp
threads, intended to form the spot ; one of these prongs will then
bend aside the warp thread included between them, so as to bear
it into the hook 1, and keep it securely in the hook, whilst it is
going up to the points. The warp threads which are intended to
be caught or hooked up, are conducted through the eyes of the
extra guides w, 7, ¥, 2, and are supplied from two extra warp rollers,
(unnecessary to show in the drawing,) one to each pair of guides.
"T'he warp roller, which supplies the other ordinary warp threads, is
shown at S. _

The fluted rollers R R R R, which drive the bobbin carriages, are
turned by a toothed sector or fan, (in the usual way,) taking into
toothed pinions, attached to their extremities. The action is so
neurly‘thc same, whether warp threads or bobbin threads are tp be
taken up, that further explanation is unnecessary.

Mr. Crofis’s third invention or improvement in lace machinery
consists of an improved mode of combining together and actuating
certain parts of .machinery, already known, and used for making
bobbin-net lace ; by means of which two thicknesses, or tissues, or
webs of lace net, may be produced together, in the same machine ;
that is to say, the lace net which is made in the machines, by twist-
ing together the bobbin threads and warp-threads, after being formed
into regular meshes by the taking-up action of the points, is wound
or rolled up around the lace roller, as fast as it is made ; which
lace will consist of two thicknesses, in close contact, the successive
rows of meshes of both nets having been gathered up together like
one net, by the said taking-up action of the points. When such
lace is afterwards unrolled and removed from off the roller, it cun
be separated into two distinct pieces of lacs net.
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This improved mode of Mr. C's. may be carried into effect, by
parts of fluted bar or fluted roller machinery ; which is so called,
because, the bobbins and curriages are moved backwards and
forwards in the combs and between the warp-threads, by means
of revolving fluted rollers, the flutes of which act between corres-
ponding teeth, formed at the under side of the carriages, in the
same anner as the teeth of pinions act in teeth of cog-wheels ; or
it may be carried into effect, by parts of circular comb machinery,
the Lobbing and carsiages of which are moved in the combs, by
the joint action of what are called swinging driving bars, situated
above the combs, and lockers, situated beneath the combs, turning
on centres ; which lockers catch projecting nibs at the under sides
of the carriages (see Fig. 234) and draw them out from between
the warp-threads into the opposite combs to those from which they
have been projected by the previous uction of the driving bars.

IMig. 138 represents the mode of operating by means of fluted
roller machinery. The bobbin carriages A and 7, have teeth at
their under parts to be acted upon by the flutes of the rollers C, D,
and 1, in order to move the carriages backwards in the combs I, F,
and 2.

These combs have tongs, projecting from them at each end,
which are cast in leads to hold the combs together, the lead at one
end of each comb being adapted to be screwed against the comb
bars G, H, and 3, as usual in fluted bar machinery ; but the leads
44 4, by which the extra tongs, at the opposite ends of the combs,
are upited, are for the purpose of retaining the combs steadily at
their proper distances asunder.

"I'he fluted rollers C, D, and 1, which drive the bobbin carriages,
are situnted beneath the centres of the cowmbs I, 1, and 2, respec-
tively, in the arches which are left between the tongs, and are sup-
ported on pivots at their ends, in the 'usual manner of fluted bar
machinery, each roller being steadied in the middle of its length
by beurings a, b, and 5, to prevent it from bending or springing.

I'he guides B and 6, for the warp-threads, are cast in leads, and
are screwed on guide bars 1% and 8. "These guides, instead of
being close together, as usual in fluted bar machinery, are placed so
far apart, that the middle row of combs 2, are included between
the two rows of guides, in order that the carriage A or 7, may pass
completely out from between one row of warp or guide threads,
before the same carriage makes its entrance between the other row
of warp or guide threads; whereas, in common fluted bar machin-
ery, the carriages must pass between both rows of warp threads at
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once. 'The guide bars 1° and 8, are capable of shogging endways,
in order to rack the warp threads, as usual in other machines.
The racking is effected by a lever Z, at the bottom of the machine,
actuated by & cam, by which lever the middle comb bar 3, is
racked endways when required to produce the traversing of the
bobbins.*

¢ A rack of lace is a certain length of work, counted perpendicularly, and
contains 240 meshes or holes.
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The bobbins and carriages, combs and guides, are made single
tier guage, instead of double tier guage, as used in common fluted
bar machinery.*

The middle fluted roller 1, is supported on pivots at each end, in
bearings aflixed to the end of the middle comb bar 3, so that it will
partake of the racking motion of the middle comb bar: each
extremity of its fluted part is provided with what is generally called
a “turn-again” piece,t of the same kind as is comnmonly used, at
one end of each of the innermost rollers, in ordinary fluted bar ma-
chines, for permitting the turn-again of the carriages, that is their
ransfer fromn one row to the other, at the ends of their respective
rows.

Owing to the short length of the combs, and to their being con-
nected by lead at each end, it would be diflicult to take out car-
riages from the combs when required ; therefore, to permit of
drawing out the carriages, at the open ends of the combs, the two
rollers G and D, are each supported in sockets 11, 11, which are
fastened in the manner of short crank bar anns, to each end of the
horizontal axles or spindle bars 10, 10, placed parallel to the comb
bars. Iach of the axles 10, are supported on pivots, so as to be
capable of turning a lile round, in order to let down the fluted
rollers, as much as may be requisite, to disengage them from the
teeth of the carriages, in order to set the same at liberty, and per-
mit them to be drawn out at the outer or open ends of the combs.
The pivots, at the end of the crank bars, are supported in bearing
sockets, which are fastened to the ends of the comb bars ; and they
may be steadied in their centres by a suitable support, fixed to the
middle of the comb bar.

When the fluted rollers C and D are let down, the carriages,
must be prevented fromn sliding down by their own weightsin either
of the combs b or I, and entangling among the warp-threads.
For this purpose the flat bars 12, 12, are slidden upwards against
the inside flat surfaces of the comb bars G, and H, to which they
are held by screws, passing through upright slots in the bars, and
fixed into the comb bars: thus, the bars 12, 12 are enabled to be

* The term “ gauge,” in the luce manufacture, means the number of gates,
glits, or interstices, in one inch of the bolt bar comb.

t The Nottingham lace manufacturers give this part of the machinery the
appellation of “tum-aguin,” being a corruption of the plirase * turn-again.”
Thie tum-again bears just about the same relation to the words turn again,
that Hingland bears to Einglund, Hirelund 10 Ireland, or Halbany to Albany,
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slidden -upwards on these screws, in order that their upper edges
may raise the under side of the carriages and stop.

The bars 12, 12, must be raised up to the carriages at the same
instant that .the fluted rollers are let down ; which is effected by
a small clbow lever 13, poised upon a centre-pin 14. T'he lower
arm of each elbow lever 13, has a notch or opening in its end, to
receive -a flange at the lower edge of the bar 12, and the upper
arm of the elbow lever 13, has also a notch or opening in its end,
to receive a tooth at the end of a short ann 15, which projects out
from the crank bar axis 10, and acts in the manner of u short
lever to raise up the flat bar 12, by moving the elbow lever 13.
‘When the fluted rollers are raised up again, the bar 12, is withdrawn
by the same movements,

Rotary motion is given to the fluted rollers C, D, and I, by a
gector L, taking into pinions at the end of the axle of each roller.
"The sector L hangs loosely upon one of the main centre-pins, and is
moved backwards and forwards, with a vibrating or pendulous we-
tion by means of a link d, from the upper end of a lever behind the
machine, which receives its power from a pair of cog wheels. The
warp-threads for both pieces of the double net, inay be supplied
from one'large warp roller, such as is commonly used in other luce
machines, instead of the two marked K and g.

The mpde of operating in circular comb machinery, is shown in
Fig. 139. The combs are placed in three rows, as before described,
but their shape is a little different, because the lockers, which are
to act beneath them, will not permit of having projecting tongs (as
in Fig./138,) at the end of each comb. The middle comb 2, has
the tong in the centre of its length, and the back and front combs,
have their tongs at their ends.

The form of the carriages is similar to those used in circular
comb machines, with two nibs or teeth, at the under side of each
carriage for the blades ¢, a, of the locker to take hold of (see
Fig. 136.) :

The lockers C, D, are the same as 1n common circular comb
machinery ; and are placed beneath the front and back combs, I
and F, in a suitable position for their blades ¢, and 4, to calch the
outer teeth of the carriages which are pushed into the combs over
the lockers, so as to draw out those carriages from between the
warp-threads, when the blades of the lockers are turned upwards,
but when they are turned downwards, their acting edges descend
below the range of the nibs of the carriages and allow the nibs w
pass over them. 'There are, likewise, two other lockers 22, and 19,
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Fig. 139.

with blades 21, 20, which assist in passing the carriages out of the
centre combs ; they are raised by the upright sliding rod 23, which
supports the sockets of the lockers ; y and z, are links attached to
the locking lever.

The driving bars L and M, are the saine as are used in circular
comb machinery, and act with a vibrating or pendulous metion,
to push the carriages along in their combs and pass them beneath
the warp-threads, but the driving bars L, M, cannot push the car-
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riages quite through the warp-threads: therefore, as soon as the
nibs of the carriages, which are foremost, get far enough over the
blade of that locker, situated at the opposite side of the warp-threads,
then that locker is turned up and its blade will draw those carriages
quite through the warp-threads.

The leading features of novelty in this part of Mr. Crofts’ ma-
chinery consist in combining and arranging certain parts in such a
way as to have a middle row of combs, with a row of warp-threads,
on each side of those middle combs, whereby one row of carnages
may be passed entirely through one row of warp-threads, before
the other carriages arrive at the other row of warp-threads; and of
actuating the parts of machinery, for making lace, with suituble
racking movements to cause parts to make a double web or tissue
of lace-net, in the manner herein described ; which, when taken
out of the machine, can be separated into two distinct pieces of lace-
net, by cutting the turn again, traversing bobbin, by which the bor-
ders or edges of the piece of double net were united together, during
its fabrication.

Mr. Crofts’ fourth improvement in lace-making machinery con-
gists in certain alterations or arrangements in the structure and
mode of working that class of lace machinery called “ the levers
and the circular comb machinery, for the purpose of making a par-
ticular pattern of lace, having large holes in it at certain intervals,
called bullet holes.t

In applying this improvement to the lever machine, the parts
called pushers, which are used for dividing the carriages into two
ranges, together with the pusher-bars, and all their supports and ap-
pendagea, must be entirely removed from the landing bars; because,
in the proposed method of working, no traversing of the carriages
will be required. The comb-bar wheel, with its bolt and connec-
tions for racking the front comb-bar, must also be removed; the
front comb-bar being kept stationary by its gauge screws.

If the machine has been used for making narrow breadths of
lace, the turn-again combs and bar are removed, and the back
combs cast anew. If it has been used for making only plain net,
without bullet holes, the selvage guides are removed from their bars,
and their racking wheels also.

The rachet wheel, on the axles of the racking wheels, which has

* The machine here referred to (the lever machine), was invented by Mr.
John Leavers, of New Radlord, in the year 1811,
1 See * Egyptian Shebetz,” page 4G of Introduction.
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eight teeth, must be changed for a new one, with only six teeth;
and the guide-bar racking wheel must be removed, and a new one
cut, having three steps or elevations on its circuinference. The
catch-bar wheels, for lifting and letting fall the catch bars, are re-
moved ; and others, with three deep notches, are substituted, their
ratchet wheels having six teeth.  The number of points are to be

Fig. 140.
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doubled ; that is, in what is called a ten point machine, twenty
points are placed in every inch.

The pump apparatus or lever, for lifiing and letting fall the catch
bar when either of the point bars come down and go up aguin,
must be disconnected from both point bars.

Fig. 140 represents a secctional elevation, taken transversely
through the machine, for the purpose of showing the forms and
positions of the working parts. The ratchet wheel a, which
usually has eight teeth, must be changed for one of six teeth us in
the figure.—T'his ratchet drives the notched wheel d, which gov-
erns the half way or dividing stop. T'his stop must be adjusted, so
as to catch and detain the back landing bar ¢, when the two land-
ing bars ¢, u, are quite down, or closed together, instead of detain-
ing them at a litle distance apart, as in the ordinary positions, for
the divided carriages to be caught by the catch bars, in common
lever machines. '

The large guide-bar racking wheel, must also have thirty-six teeth,
and the large racking wheels, for the extra guide-bars, for bullet
holing also have thirty-six teeth; none of which parts are shown
in the figure, being already well known and in common use. The
threads, to form the bullet holes, are provided with the extra guides
m, n, o, p, which are attached to the usual guide-bar, and each
receives a separate racking motion, the bullet holes being formed hy
the ordinary mnethod. A agnified portion of the lace ornamente(
with bullet holes, is shown at Fig. 141.

The ratchet wheel a. affixed to the notched wheel d, is turned
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by the driver b, and in place of driving-bars and lockers, two caich
bars 7 7, are applied, their ratchet wheel s, being turned by the
driver, d.*

'I'ne selvages of the net are formed by strong warp threads,
siretehed tight, provided by a roller, distinct from the warp roller.
In applying these improvements to circular comb machinery, the
front comb bar is kept stationary, and its racking whecl is removed.
"I'he points are also doubled in this machine, being changed from
ten points to twenty points per inch. The racking wheels are
changed for new ones,—one having eight ditferent projections, and
the other five, which are turned by a ratchet wheel of twelve teeth.

We are informed by Mr. Crofts that this kind of lace-net (see
Fig. 141) will be of a much more simple texture than ordinary
pobbin-net, being without traversing threads, and therefore can be
made more expeditiously.

Having given the reader a faithful description (a practical one)
of Mr. Crofts’ improvements in lace machines in general, and
llustrated  the same by suitable engravings, etc. we pass on to
describe @ few improvements of quite a different character, made
by our ingenious and worthy friend, John Ieatheoate lisq., of
Tiverton. T'he first of these inventions consists in a new mode
of manufacturing bobbin net-luce, by inserting sewing thread
petween the breadths of lace, during the fubrication and finishing
of it.  In this improved mode, the lacing thread passes in front of
the warp-thread that forms the sclvage, and behind  the two
hobbin threads which compose the meshes of the lace, and then re-
passes in front of the warp-thread to the adjoining breadih, on
which it acgs in a similar manner.  Another part of the improved
mode, consists in ornamenting the lace, by passing the lacing thread
round the two bobbin threads, composing the wp of the meshes.

Fig. 142 represents, in section, the principal working parts of
this machine. d, d, are the points; f, f, the lockers; g, g, the
driving bars ; ¢, ¢, the combs ; ¢, the lace roller ; a, the warp roller ;
h, b, are the ordinary guide bars, with their guides.

T'he selvage threads are supplied from the roller A, one row of
threads passing throngh the ordinary guides on the common
guide bar /, and the other row through the guide b, which is at-
wched to the guide bar k. 'T'he ordinary warp-threads proceed
fron the roller «, through the guides on the guide-bacr . The bar
E, is called the “ poppet bar,” and has a vertical movement, for
the purpose of stopping the turn-again carriages, by means of suit-
able catches on its upper end. ‘The parts by which these improve-
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% Fig. 142.

ments are eflected are the guide D, and the lacing thread roller C.
The guide D has a separate racking movement from the other
guides. The improvement in this part of Mr. 1Is invention con-
sists in the mode of inserting the lacing thread, by passing it across
the warp-threads and behind the bobbin threads ; and likewise the
mode of ornamenting the lace, by passing the lacing threads round
‘he bobbin threads, which compose the top of the meshes.

The second part of this gentleman’s improvements, in lace ma-
thinery &ec., which we shall now endeavour to explain, consists
n amethod of manufacturing ornamental work or figures composed
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of edgings, neiges, tattings, or narrow stripes, of gauze or of any
other suitable fabric, 5o as to assume new forms and shapes, by
being put upon pins, arranged to receivethe same, in curves, angles,
circles, or other figures.

The indentation required for producing one pattern, and the form
which is given to the edgings in that particular design, by putting
them on piny, as shown at Fig. 144, will sufficiently illustrate the
nature of the invention ; and it will be evident, that by varying
the forms of arrangement of the pins, with corresponding or suit-
table indentations or spaces in the edgings, varicties of figures or
patterns may be produced.

“T'he third part of Mr. I1's inventions consists in certain machinery,
tools, implements, or apparatus, to be used in applying such orna-
ments, ornamental work or figures.

Fig. 143 represents a side view or clevation of the machine,
composed of the large cylinder A, and the small cylinder B, and
their accessories, mounted upon a frame C. The rim of the large
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cylinder is pierced with holes, to receive the pins a, a, (sce Fig. 145
and 146 ;) which holes arc made in curves, or other figures, ac-
cording to the pattern or design intended to be produced, as will be
seen niore clearly in the plan, 1ig. 144, These pins are sustained
by a curved plate D, (sce Fig. 143 and 145)) supported from the
axis of the cylinder A\, within or underncath the upper portion of
the cylinder vim A ; which plate is so shaped and kept stationary
by the brace ¢, as to allow the pins to be pressed back within the
perforated cylinder A, as they are successively brought in contact
with the small cylinder B ; by which meuns the borders, sprigs, or
other figures, are liberated from the pins. As the cylinder A re-
volves, the pins a, a, descend by their own weight, whereby the points
again project from the cylinder A, and are kept by the curved
plate D, in that position, as they move in succession towards the
upper part of the circle, as will be best seen detached at TFig.
113. ~ _

Upon these pins, the edgings or other texture, (which may be
couveniently supplied from the bobbins IL) is put, and the re-
volving of the cylinder A, carries it forward towards the cylinder
B, which, on its part, draws ofl the lace-net, or other fabric, from
the roller H, and bears it on the upper part of its surface towards the
cylinder A. :

The surfaces of these: two cylinders, A and B, being moved
simultancously and equally, (by means of the wheels, upon their
respective axis, working into each other,) the net and the edging or
border are brought together, and pressed closely between them:
over the small cylinder B, the sizing roller E (see Fig. 143} is made
to press upon the net, the surface of the roller being formed accord-
ing to the fizure which the edging assumes upon-the cylinder A.
(Sce a sample of cdging on the cylinder A, at Fig. 144.)

The cement is applicd to the net only where the edging will come
upon it when the pressure, just alluded to, causes the edging to ad-
here to the sized net. The roller E, is supplied with size or ccment
by a small roller I (see Iig. 144) the under surface of which dips
into the trough containing the same (as in sizing warps for power
looms ; and as the rollers B and T, by the wheels upon their res-
pective axis are connected, and in due proportion with the cylinders
A, and B, a proper supply of size is in succession applied to those
parts of the net, or otler fabric, intended to receive the ornamented
border or pattern.

The surface of the roller B, must, of course, be covered with
woollen cloth, or other suitable ¢lastic substance, which will yield to
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any incquality of the material passing under it. G, is a cylinder
to receive the lace; it is moved by a band or belt 1, passing over
the cylinder B, Which it causes to draw the luce therefrom, and to
overcome any tendency which it may have to udhiere to the cylin-
der B. But to prevent the lace from being stretched or clongated,
and also the better to separate it from the cylinder B, a nymber of
silk threads Q, are passed over the cylinder B, as shown at IMigs.
143 and 144. These threads effectually strip the net or lace from
the cylinder, and continue in contact with it until the whole opera-
tion is completed, and are not separated from it until the lace is
taken from the cylinder G.  Wet spunges b, b, (sce Fig. 143) are
made to press against the left hand side of cach of the cylinders A,
and B, to take off any size which may adhere to them. Motion is
given to the cylinder B, (which by the train of wheels and tlie band
or belt- L, communicates it to the other cylinders and the roller,) by
o treadle M, acting upon the ratchet-wheel, fixed upon its axis N,
or by any other suitable contrivance. e, e, is a spring governed
by a set screw (see Fig. 143) which, by its action against the bear-
ing of the cylinder A, regulates the pressure upon the net and bor-
der between the two cylinders A and B.

The trough which contains the size or cement, is regulated, so us
to allow a proper quantity to adhere to the surface of the roller F,
the excess being retained by the contact or pressurc of the side of
the trough against it; which, of course, is well understood.

The net or other fabric, destined to receive the border, is to be
passed alternately under and over the wires ¢, in order to keep it
flat and moderately tight. Tension cords O, and weights P, are
likewise applied to the bobbin K, and cylinder G, so as to give the
required tension to the silk threads Q (see LMigs. 143 and 144) and
finished work.

Ior the purpose of better exhibiting the several parts of the ap-
paratus, we have left out the work altogether in the plan, Fig. 144.

It may be useful to add, that the wet spunges b, b, may be advan-
tageously applicd to the surfaces of the cylinders A, and B, by the
pressure of levers and springs.

By the term edgings, is meant, any suitable stripes of woven or
manufactured texture, proper for being formed into figures or pat-
terns ; and the term dorders, is meant to designate such cdgings,
formed into designs and attached to net, muslin, or other suitable
texture,

We have, for the sake of more clearly describing this pro-
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cess or manufacture, shown an uninterrupted succession of pattern
or design, or borders; but, it is evident, that if alternate intervalg
or spaces were left between portions of pattern, detached objects of
the nature of sprigs, groups, or boquets, may be produced, according
to the taste of the designer, and the consequent arrangement of the
pins a, a, and the roller E, by which the gum or size is applied to
the net.

If the object be to produce tmitation of Brussels lace, or Honi-
ton sprigs, the edging must be made of such forms and materials
as will, when formed and pressed into the proper shapes, most
nearly resemble the work made by the hand with the bobbins or
needles ; and the method of sewing them to the net, which is prae-
tised with regard to the Brussels and Honiton sprigs may be adopt-
ed; and also in imitation of Chantilly and other blonde laces, in
case it should be deemed necessary.

The pins a, a, (one of which is shown enlarged, at Fig. 146) are
suitable where the edgings have holes or open places, by which it
can be readily put upon them ; but in case the edging is of a close
texture, the pins must be smaller. The size or cemment may be
made of various kinds of gum, or other adhesive matters. Gum-
arabic, dissolved in water, and of the consistence of thick cream will
answer the purpose very well.

We shall now cenclude this part of our subject, by laying before
our readers a copy of a letter, containing an account of the speci-
men of ancient Egyptian lace or net, to which we alluded in the in-
troductory part of this Work. (See pages 46 and 47.)

A representation of this specimen is given at Fig. 147 ; which
we think demonstrates, beyond the possibility of a doubt, that the
lace machinery used by the ancient Egyptians, must have been
Lrought to great perfection indeed, before such a fabric could have
been produced. But the following letter, from Mr. Kersivenus, will
convey a better idea of the subject than anything we can say.

Thebes, October 17th, 1843.
Dear Friend,

Your favour of the 19th May last, was handed to me last even-
ing, by our worthy friend Amasis Osirtasen, who arrived here
yesterday morning, on business of importance for his Majesty.

With regard to what you say about the sample of lace or net, it
is lucky indeed, that your letter reached me in this place; be-
cause I apn thus enabled to furnish you with a drawing of it, and



LACE MANUFACTURE. 297

Fig. 147.
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also some explanation, more easily than I could otherwise have
done.

On receipt of your letter, I lost no time in calling upon our
esteemed acquaintance, Lepsius, who very fortunately happens to
be here at present; and after mentioning to this scientific gentle-
man the ohject of your letter, he at ‘once consented to aid me in
searching for the sanple, as he says, that he feels interested in your
success, and has done so, ever since he first saw you in Berlin,
while you were there in 1833, obtaining a patent from the Prussian
Government, for a carpet power loom, with what the Doctor calls,
“lunar detuched revolving shuttle bozes.”

We proceeded this morning, a few minutes before sunrise, at
which time we commenced our search ; and we continued it with-
out intermission until 10} o’clock A. M.; at which time we had
given up nearly all hopes of success; and, in fact, were just at the
point of leaving the scene of investigation, when fortunately the

Poctor’s eye (which you know is always on the sharp look-out)
o
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caught a glimpse, while looking over my shoulder, of the very
identical object of which we were in search. You may guess how
overjoyed the Dr. and I became on making this re-discovery,* not
only for your sake and for that of your country, but also for the
interest of seience, which you are aware is always a favourite hobby
with the Doctor.  We proceeded forthwith to make the necessary
drawing ; and, although the sample has become much obliterated
from age; yet, with the help of the Dr's. excellent triple lenses (which
you know possess most awful powers of penetration) I have been
cnabled to make a tolerably correct outline, and, in fact, as a whole,
not a bad drawing.

You will not fail to perceive, that the part of the sample marked
A A in the figure, differs very materially from that shown at BB;
and although this feature appeared to me, at first sight, as quite a
simple circumstance, our learned friend, who is deeply skilled in the
mysterious art of weaving, is of opinion that no machinery at pre-
sent used in the lace manufacture is at all capable of producing
the same effect : he, therefore, concludes, that some very ingenious
picce of mechanism, unknown to moderns, must have been em-
ployed in the manufacture of this specimen. It will be scen, on
close examtination, that the same threads which form the weft in
the part A A, constitute the warp at B B: this actually puzzles the
Doctor, and is, no doubt, worthy of your attention gs a practical
weaver and manufacturer.

Lepsius tells me, that each thread of the net, although fine of
itself, was composed of 598t other threads, all distinct ; the quality
of the fabric being similar to that of the corslet dedicated to Minerva,
at Lindus, by Amasis, King of Egypt. This explanation, he was
enabled to decipiier, by the aid of one of his best glasses, from a
few obliterated characters j which, on the closest examination with
the naked cye, I was unable to perceive!

The Doctor entertains strong hopes of becoming, in the course

* [t appears that Mr. Kersivenus saw thisspecimen while at Thebes, in the
month of March 1835, and of which circumstance he at that time made men-
tion to ue in a letter; but being hurriedly called away, on business of impor
tance, he lost all recollection of the occurrence.

1 Sir Gardiner Wilkinson, in his intercsting work, entitled, “ Manners and
Customs of the Ancient Egyptians,” gives us an account of a corslet, of linen,
ornamented with numerous figures of animals, worked in gold and colton.
Each thread of the corslet was worthy of admiration; for though very fing
avery one was compused of 360 other threads, all perfectly distinct. See vol.
111, page 127.
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of a short time, possessed of the machinery by whicl nets of the
kind here represented were manufactured ; and, judging from
the rate at which excavations are progressing, at present, in
this neighbourhood, I, myself bhave little doubt that his most san-
guine expectations will be realized. No farther back thun yesterday,
about 5} o'clock I’. M., some of his workinen dug up un clectrical
machine, bearing the name of that ingenious but ancient indivi-
dual, Tubal-cain ; and this instrument according to the Doctor’s
statement, is the only thing of the kind preserved from the wreck
of the anti-diluvian world, Shem, (the first son of Neali,) having
taken it with him into the Ark !

Lepsius employs, in these ezcavating operations, a kind of peo-
ple called « Irishmen,” and from what I can learn regarding them,
they are famous for making headway in this kind of work : each
one, of whom, I am sure, is at least worth eleven of my own coun-
trymen.*

And now, Dear Friend, while owls by night, with mournful
scream, rouse echo from her idiot dream, may 1 your humble scr-
vant be.

ALEXIS KERSIVENUS,
Civil Engineer,
Homeopathic Physician, &c.

P. 8. My family are all well. Cleopatra sends you her love, and
three * * * * * 1

EMBROIDERY.

“ Hero the necdle plies its busy task,

The pattern grows; the well-depicted flower,
Wrought patiently into the snowy lawn,

Unfolds its blossom ; buds, and leaves, and sprigs,

And curling tendrils, gracefully dispos’d,

Follow the nimble finger of the fair:

A wreath, that cannot fade, of flowers that blow

With most success when all besides decay.”—CowpER.

Embroidery is the art of adding to the surfacc of woven tex-
lures, a represcntation of any object we wish to depict, through the
medium of the needle, threaded with the material in which the

- *It may be well to state that Mr. Kersivenus is an Egyptian by birth; but
received his professional instruction in France; where we first had the plea-
Sure of forming an acquaintanceship with him,
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work is to be exccuted.  This may be cllected by various methods,
and on most descriptions of fabrics.

Our object at present is, not to enler into a general deseription of
the difierent articles used by ladies for the purposes of needle-work,
nor the methods of applying themn.  Indeed, the fair sex cannot
expect from us any practical infonmation upon such subjects as,
fern-stitch, finny-stitch, old-stitch, new-stilch, chain-stitch, braid-
stitch, queen-stitch, Spanish-stitch, rosemary-stitch, whip-stitch,
back-stitch, side-stitch, Galway-stitch, Kill:enny-stitch, Limerick-
stitch, and Tipperary-stitch, we shall therefore, confine ourself
to giving our readers a bricf historical account of the art; and a
description of the application of machinery to it, as successfully
accomplished Ly the ingenious M. Josu¢ Ileilmann, of Mulhausen,
TFrance.”
~ We are indebted to the luxury and magnificence of the nations
of the East, for the invention of embroidery,—an art that has not
inaptly been terined the mother of painting, its discovery claiming
the priority by many centuries. In more modern times, it has been
called the humble sister of the latter art; and the aim of the
needlewoman has been to imitate, as closely as possible, the pro-
ductions of the pencil, a labour in which she has been assisted by
some of the most celebrated masters, many of whose chef-d’ceuvres
have been cxccuted for the express purpose of being copied in nec-
dlework or tapestry.

The Greeks gave the honour of the invention of embroidery to
Minerva: by Pliny it has been assigned to the Phrygians; hence
he says the Romans called embroiderers ¢ Phrygiones,” and em-
broidered garments, “wvestes Phrygioni@.” The women of Sidon,
before the 'Projan war, were especially celebrated for their skill in
this art: and Homer mentions Helen as being engaged in embroi-
dering the combats of the Greeks and Trojans:

 An ample web magnificent sh¢ wove,
Inwrought with num’rous conflicts for her sake,
Beneath the hand of Mars endured by Greeks.”

Andromache also—
“She in her chamber at the palace top,
A splendid texture wroughl, on either side
All dazzling bright with llowers of various hues,”

* Thosre of our readers who wish to obtain a knowledge of this art, as
practised by ladies, are referred to Miss Lambert’s excellent ¢ Hand-Book of
Needlework.”
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The art of embroidery was greatly practised among the ancient
Feyptians ; cven the sails of some ol their ships were wrought with
fanciful devices, representing the phenix, flowers, and various cin-
blems.*  In the time of Moses, Aholiah, the son of Alhisamuch, of
the tribe of Dan, was celebrated as “a cunning workman,” and as
an embroiderer in blue, in purple, in scvlet, and in fine linend
T'he curtaing and ornaments of the Tabernacle, and the vestinents
of the priests, were decorated with embroidery. ‘I'he prophet Iize-
kiel, reproaching the women of Israel with having abused the bene-
fits of Providence, after mentioning their bracelets and chains,
jewels for their forcheads, and earrings, and their crowns, still far-
ther names their robes, dyed and embroidered of divers colours.}
Attalus, king of Pergamus, is said by Pliny, 1o have invented the
art of embroidery with gold thread.

According to Diodorus Siculus,§ Zalcucus, a disciple of Pytha-
goras, and a lawgiver of the Locrians, forbade the use of cinbroi-
dery, except to courtesans: and Dionysius Halicarnassusi inforins
us, that Tarquinius Priscus, who first distinguished the monarclh
and senators by particular robes and ornaments, was the first
Roman king who wore an embroidered garment.

The term embroidery, as employed in the writings of the ancient
historians, has reference to all kinds of ornamental work done with
the needle ; thus comprehending within its meaning every descrip-
tion of decorative needlework, including tapestry and some descrip-
lions of weaving. At the present day, the teym is much more lim-
ited, relating to one kind of needlework only, which, however, em-
braces an almost innumerable varicty, both as to the materials
employed, and the mode of using them. I the extended weaning
of the term, therefore, nations and savage tiibes unknown to the
uncients, may cqually claim the honour of a similar invention, as
most of them have a specices of embroidery peculiarly their own. %

* Cloth, of embroidered linen, appears to have beenmade in Egypt ex-
pressly for sails, and was bought by the Tyrians for that purpose (Ezekicl
xxvii. 7,) but its use was confined to the pleasure boats of the nobles, or of
the king himself'; ordinary sails being white. We are informed by Pliny
{lib. xxx. c. 1.) that the ship in which Antony and Cleopatriavwent to the bat-
tle of Actium was distinguished from the rest of the fleet by its purple suils,
which were the peculiar privilege of the Admiral’s vessel.

t Exod, xxv. 35, t Exckicl xvi, 13, § Lib.dii . 620 Lib. xii p. 269,

¥ The word embroidery is derived from the IFrench broderie which some
deduce by transposition from bordeur, because they tormerly only embroidered
the borders of their stults, whence the Latins sowmctines ealled embroiderers



